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Data on the properties of leptons, mesons, and baryons are listed, referenced, averaged, and summarized in tables
and wallet cards. This is an updating of the Reviems of Moderrt Physics article of October 1965.

This data survey is an updating of that of October
j.965.' An intermediate version was distributed at the
XIII International Conference on High Energy Physics
held at Berkeley in August 1966. This time a large
number of early data and references have been deleted
from the listings; these pioneer works can be found
in any earlier edition. '

As always, ' we make two requests of our readers:

(1) Please inform us of mistakes and omissions.
We cannot do an adequate job without this help.

(2) We wish to emphasize that it is not appropriate
to refer to this compilation instead of the original
published work; nor is it necessary, since we provide
complete listings of references!

Our procedures are as follows. We read journals and
preprints and from information so obtained we punch
data cards and reference cards for each relevant experi-
ment. These cards are listed following the main text.

Computer programs make weighted averages of these
data, and the results are summarized in three tables.

(1) Table S covers all stable particles (leptons,
mesons, and baryons), i.e., those states which are
immune to'decay via the strong interaction;

(2) Meson Resonances, and (3) Baryon Resonances.
For convenience, these tables include basic information
on stable mesons and baryons.

Each table is of slightly different form; thus Table S
includes magnetic moments and weak-decay asym-

*Work performed under the auspices of the U.S. Atomic
Energy Commission.

'A. H. Rosenfeld, A. Barbaro-Galtieri, W. H. Barkas, P. L.
/asti, en, J. Ki,rz, and N. Roos, Rpv. Mod. Phys. 3V, 633 (1965).

metry parameters, the meson table has two columns
of names, one familiar, another more orderly, and
the baryon table includes information on what mo-
mentum pion and E-meson beams will form certain
resonances.

These three tables, along with other useful informa-
tion, appear at the end of this article on perforated
sheets. These are the new "wallet cards": the paper is
now thinner and more durable, and the reader can
fold them according to his needs.

Of course most of our work involves deciding how
to handle data. Often it is best not to average a result,
either because it is already incorporated in a later
paper or because we have some reservations about
the experiment. (We then punch any character in
Col. 8 of our data cards, thereby instructing the
averaging programs to ignore the result. ) When the
data for an iedieiduu/ particle received special treat-
ment, this is noted either in the listings or in a special
note following them.

NOTES ON THE TABLES

Quoted errors represent standard deviations. In-
equalities are also standard deviations or 1/e confi-
dence levels.

The quantum number C stands for the eigenvalue
of the charge-conjugation operator applied to a neutral
particle. The notation C„(rt for neutral) means the
eigenvalue of C applied to the eeltral @&ember of a
nonstrange triplet, like the pion. Thus for all members
of the SU(3) 0 nonet, C„=+1.

Well-established quantum numbers are underlined
(except in Table S, where most of the quantum num-

1

Copyright Oc 1967 by The American Physical Society



2 REvIEws QE MQDERN PHYsIcs JANUARY 196'7

hers are established). We have used flimsy evidence
to guess many of the remaining ones, and we have
indicated with P the ones for which there is almost no
evidence.

We define antiparticles as the result of operating
with CPT on particles, so both share the same spins,
masses, and mean lives. ' '

For resonances, I' represents the full width at half-
maximum.

For broad resonances there is an inconsistency in
the way the central value 3f& is usually stated. For a
well-studied resonance like N3/2*(1236) or F'2*(1520),
it is conventional to call M& or E& the energy at which
the resonant amplitude would (in the absence of back-
ground) become pure imaginary. LFor N2~2*(1236) this
corresponds to 1236 MeV, but for further discussion
of this point see the note following the baryon listings. )
But this does not mean that the peak in an observed
cross section occurs at 3f~, because kinematic factors
enter into the relation between amplitude and cross
section. Thus the peak in the Irp cross section near
1236 MeV actually occurs at 1223 MeV. Nevertheless,
it is conventional simply to report the energy of the
peak in the observed cross section. For well-studied
resonances, we have protected the averaging programs
(by putting a star in the eighth column of the data
cards) from masses and widths obtained without the
proper kinematical factors or the proper background
treatment. For the others, we have used whatever
data was available.

NOTES ON TABLE S

The quantum numbers of all the stable particles
seem well established, with the exceptions of and 0—.
Of course if we accept the normal SU(3) assignments,
then becomes 1/2+ and 0 must be 3/2+.

Hyperon Decay Asymmetries

We adopt the following conventions for the decay
asymmetries:

II= 2 Re (s*p)/(I s I'+I p I2)

p= 2 Im (s*p)/(I s I'yl p I2)

y=(l sl'
I pl')/(I s I'+I p I')

where s is the parity-changing amplitude and P is
minus the parity-conserving amplitude. (Here we use
the Condon —Shortley conventions for spherical har-
monics and Clebsch —Gordan coeflicients. They are re-
peated in more detail on our wallet cards. ) Then n
is equal to the helicity of the decay baryon from un-

polarized hyperon decay, and the polarization Pz of
the decay baryon from hyperons with polarization Pz

'T. D. Lee, R. Oehme, and C. Yang, Phys. Rev. 100, 340
{1957).' S. Okubo, Phys. Rev. 109, 984 (1958).

4 A. Pais, Phys. Rev. Letters 3, 342 (1959).

P= (1—n2) I~2 sin g

7= (1—n2) I"cos y
tan p= p/y.

On the other hand, in discussing time-reversal in-
variance, the quantity of interest is 6, dined by

tan 6= —p/n.

Under time-reversal invariance, one should have

the difference between pion —nucleon scattering phase
shifts at the correct energy and in the appropriate
isospin state. For h. decay, if we assume the 6 I I I

= —',

rule,

On the data cards, we list n and P for each decay,
since these are the most closely related to the experi-
ment, and are essentially uncorrelated. In Table S we

give a, P, and 6, with errors; and for convenience we
also give the central value of y, without an error.

NOTES ON THE MESON TABLE

The Symbol-Minded Approach

In addition to the colloquial names for particles,
we have used the names suggested by Chew, Gell-
Mann, and Rosenfeld' ': atomic mass number A, hyper-
charge I', and isospin I have been grouped into a
single symbol. For mesons, A=O, Matts Roos has

~T. D. Lee and C. N. Yang, Phys. Rev. 108, 1645 (1957).
6 J. W. Cronin and O. E. Overseth, Phys. Rev. 129, 1795

(1963).
~ S. W. Sarnes, B. Rose, G. Giacomelli, J. Ring, K. Miyake,

and K. Kinsey, Phys. Rev. 117, 226 (1960).
SA. H. Rosenfeld, in Proceedings of 196Z International Con-

ference on High-Energy Physics at CERE (CERN, Geneva,
1962), p. 325.

9 G. F. Chew, M. Gell-Mann, and A. H. Rosenfeld, Sci. Am.
210, 74 (1964}.

is' (in the I' rest frame)

PN ——(1+nPY cos 8)
—'

X {Ln+ Pr cos 0 (1—y) )N+yPr+P (Pr XN) l,
where N is a unit vector along the direction of emission
of the decay baryon, and 8 is the angle between P&
and 8'. This convention for n and y is the same as
that of Cronin and Overseth, ' except that they de-
fined p with the opposite sign in its relation to s and p;
nevertheless, the experimental value of P that they
quote is im agreemerst with the convention used here.

In practice, the value of n is usually known much
more accurately than those of p and p. Since

I22+P2 +~2 —1

there is really only one other parameter to be deter-
rnined. A quantity, P, which has a more nearly Gaussian
distribution than P or y, is defined by



RosKNPELD ET AL. Data on Particles and Resonant States 3

G= C(—1)r. (2)

Now G and I have eigenvalues, of course, for all
members of a charge multiplet, but C only for the

"T.D. Lee and C. ¹ Yang, Nuovo Cimento 3, 749 (1956)."L.Michel, Nuovo Cimento 10, 319 (1953).

suggested that the name should also reQect G, and
sometimes J~, so we now use

F=O, I=O, rt for G=+1, g for G= —1,

V=O, I=1, p for G=+1, vr for G= —1,

V= 1, I=-', , K (called Kv if K~Kn, K.~ if+&K~)
&

V= 1, I=-', , (if ever firmly established), I..
Hence a nonet with charge-conjugation quantum num-
ber C„=+1 will have members g, v, IC, IC, and rt'.

If C= —1, the members will be g, p, K*, E*, and P'.
In older editions, we used subscripts n, P, y, and

b for J~.

n for 0+, 2+, ~ ~ ~ mesons or 1/2+, 5/2+, ~ ~ ~ baryons.

P for 0, 2, ~ ~ ~ mesons or 1/2, 5/2 —,~ ~ ~ baryons.

y for 1,3, ~ ~ ~ mesons or 3/2, 7/2, baryons.

3 for 1+, 3+, ~ ~ ~ mesons or 3/2+, 7/2+, ~ ~ ~ baryons.

This has been accepted by many authors for baryons,
but has not been popular for mesons, for which no
Regge recurrences are yet known. Hence we now just
give J~, unless it is unknown. In that case, depending
on whether 2x, EE, or Em decays are seen, we guess
whether J" belongs to the normal (0+, 1 ~ ~ ~ ) or to
the abnormal series (0, 1+, ~ ~ ~ ). In the former case,
we write J~= V (for Vacuum, Vector, etc.) or A for
(Abnormal, Axial, etc.)

When two states have identical quantum numbers,
we call one of them "prime, " e.g., rt, rt', f, f', X, X'
(1400, 1/2+) . Note that g(0 ) and rt(2+) =1' are both
the "mainly octet" members of their respective nonets.
Then for our meson symbol for IG=O, we must
choose either ~ or P. We chose g, since it is the P (1019),
not the co (783), which is mainly octet.

We were tempted to go further and use names that
also reAect the J~ series, A vs V, but that would re-
quire four more names and there are not four more
mesons with simple names and really established quan-
tum numbers. We would rather leave open the later
possibility of doubling the names via the use of capital
vs lower case letters, subscripts, ~ ~ .

Quantum Numbers and the Symbol C„

For nonstrange mesons we list the eigenvalue of the
6 parity operator ""

G=C exp (vt'I„).

For neutral mesons, C has the eigenvalue &1, and it
turns out that we can write'

(3)G= C„(—1)'.

Meson Decays into 2x or KK

In this discussion we use EE as an example. If the
EE system is in a state with orbital angular momentum
1, Bose statistics require that for a neutral pair

for a charged pair C has no eigenvalue, but 6 does, "
namely,

G—( 1) l+r (5)

Thus consider the A2 meson v(1310). Its main
decay mode is mp, hence G= —i. It is also seen to go
to K Kss, so I=1. Then, by (5), observation of this
mode establishes that / is even.

Next consider the isospin I=1 A1 meson s.(1090).
Its main decay is again zp, so again G= —1, then again
l(EK) must be even. Of course, if A1 has J~=O,
1+, or 2, we never expect to see ZE.

Finally consider the B meson s(1220). Its main
decay mode is v.oi, so G=+1, I=1. This time (5)
forces l(KK) to be odd. Hence non-observation of EK
is evidence against a 1 interpretation of 8.

Whenever / is even, neutral EE must appear as
Ega, E~E~, and E+E in the ratio 1:1:2.If / is
odd, we can find only E&EI, and E+E, in equal
numbers. "

s-Wave Bumps Pear Threshold —rtv(1050) ~ICE,
vr(1003)—&KK, X(1560),A(1405), A(1670),Z(1780).

Peaks in cross sections near threshold pose special
difficulties in interpretation, particularly for s-wave
states. It is often uncertain which of the following
causes the peak.

1. A Breit—Wigner resonance occurring just above
or below threshold. In the complex energy plane, this
is represented by a pole adjacent to the physical region
but with a small negative imaginary displacement.
See Fig. 1.

2. A pole near threshold but on or adjacent to the
real axis of an ulphyst'cal sheet of the energy surface.
See Fig. 2. This is often called an "antibound state. "

3. Finally, the effect of non-threshold branch points
in the energy plane often can be parameterized by a
single pole whose position depends on the range of the
nuclear force. With data of finite accuracy, such a
parameterization may yield an adequate fit even
though no pole really exists at the position indicated,
but a "fake pole" cannot produce a scattering length
larger than the dominant force range.

'~ A. H. Rosenfeld, in Proeeedengs of the Varegga Sgmmer
School, Course Z6, 196Z (Academic Press Inc. , New York, 1963).

'3 M. Goldhaber, T. D. Lee, and C. N. Yang, Phys. Rev. 112,
1796 (1958); D. R. Inglis, Rev. Mod. Phys. 33, 1 (1961).

neutral member. So to generalize Eq. (2) we define
C„as the eigenvalue of C for the neutral member of
the multiplet, and then write for any member of the
multiplet



REVIEWS OF MODERN PHYSICS ' JANUAEF 1967

E (threshold)

ysical region

Cut

FIG. 1. The complex energy plane near threshold, showing
possible poles (dots) corresponding to two ordinary Breit-
Wigner resonances. The cut attached to the threshold branch
point has been drawn so as to expose both the pole positions
and the physical region.

Clearly we do not want to list in this compilation
threshold bumps which are most probably effects of
type 3. We do intend to list those in which some kind
of pole seems to be present, though it may not be
clear whether it is of type 1 or 2. Roughly speaking,
a true pole is indicated whenever the measured scatter-
ing length has a reyl part of the order of 1 Fermi or more.

Careful experimental analysis can distinguish be-
tween poles of type 1 and type 2, but in most of the
cases we are considering, the data are not yet sufFicient
for us to make this distinction with certainty. Even
when type 2 is firmly indicated, as in the singlet
deuteron, we still wish to list the state. Arguments
have been given by Chew" to support calling such
states "particles. "

Of the cases listed at the head of this note, the
I'e*(1405) is well established as a type 1 pole, as is
also the %Its*(1560, 1/2 ). The status of the other
cases is less clear.

NOTES ON THE BARYON TABLE

S-Wave Bumys Near Threshold

This matter was discussed under Mesons.

Symbol-Minded Approach for Baryons (cf. Mesons)

Again we use familiar symbols to denote baryons
with various values of hypercharge and isospin:
namely, S' for X&~2, A for I"Q z fol I'] ™foI ~™g/2

and 0 . For E3p* we have invented 6, and for hyper-
charge F'=+2 we have recently added Z.

PROCEDURES FOR TREATING THE DATA

Except for trivial cases, all branching ratios and
rate measurements are analyzed by computer program

FIG. 2. The complex energy plane near threshold, showing
the possible position of a pole corresponding to an "antibound
state. " Notice that in order to expose the pole in the figure
the physical region just below threshold has been obscured from
view.

'46. F. Chew, "Resonances, Particles, and Poles from the
Experimenter's Point of View, "Lawrence Radiation Laboratory
Report UCRL-16983, July 1966.

AIR. This program makes a simultaneous, least-squares
f1t to all the data, and outputs the partial decay frac-
tions, f;, and their errors, ti(f,). It is these values
which we report in our tables (except that some errors
have been "scaled"—see following section on x' Scale
Factor) .

Program AHR uses the constraints that the sum of
all of the partial decay fractions must total 100'Po,
and that the sum of the partial rates must equal the
total decay rate. AHR was written by this project's
perennial friend, J. Peter Serge, and is documented in
the 8030 Programming Memo.

When inequalities are reported from a particular
experiment, we have on the 6rst iteration ignored

ME IGHTEO AVERAGE = 0 .038302 +i- 0.0009.39
SCALE = 2.78 CHISQ = 30.9 CQNLEV = .00%

0.8 +

0.2 4

AYRES
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OUNAITSEV
BAROQN

ECKHAUSE
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ASHKIN
ANOERSQN

66 CNTR
66 CNTR
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62 RVUE
60 CNTR
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57 RVUE

0.0-

O
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RATE (UNITS 10&NS SEC-i)

FIG. 3. Typical ideogram: ~+ decay rates. Results are usually
published as mean lives r, but we average rates, 1'=1jr because
rates are more normally distributed, The rms average F=
(38.33~0.05) 10' sec ~ is drawn as a vertical line, with an error
Qag at the top scaled up by a scale factor S=3.5. (It is easily
seen that even after scaling, this final result is not a satisfactory
statement of the situation. ) Only five experiments, indicated
by + error Qags, were precise enough to satisfy Eq. (6) and be
accepted in the calculation of the scale factor. The less precise
experiments were included in the calculation of I' but not of scale,
they have ~ flags.

that experiment; we then checked to see if the weighted
average of the others violates the inequality. If so,
we change the input data: (@~0&@,or )x—+2@&@,
and iterate once more. If there are cases of small
statistics, we weight them according to the prescription
of maximum likelihood. When no errors are reported,
we merely list the data for inspection.

g' Scale Factor

When we calculate the weighted average x, we also
calculate the x' that all the measurements of x agree.
If there are X experiments, each with properly esti-
mated errors normally distributed, the average value
of x' should be E—1. If x' is much larger than Ã—1,
we average the data even though this may not be
warranted. BNt we p/ot art ideogram (Fig. 3) to help
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the reader decide which dctu to reject. He can then
make his own selected average. However, if X2 is not
much greater than E—j., and we cannot select a single
bad experiment, we can still be conservative by the
following approach: Instead of rejecting one culprit,
we can assume that all experimentalists underestimated
their errors by the same factor (which is, of course,
[x'/(S —1))'"—= scALE). If this were true, then we
could correct the calculated error of the mean simply
by multiplying each of the reported errors by scALE,
and then recalculating the error of x. Multiplying the
original 8(x) by scALz would obviously also give the
same final result.

In fact, this is exactly what we have done (T.his is
a NEw coNvENTIoN, started August 1966. In the older
editions we listed the scALE factor but did not enlarge
the errors. We made this change because we discovered
that few people paid any attention to scALz. ) This
scaling approach is already common practice in bubble-
chamber experiments, where track distortion is not
fully understood. For bubble-chamber data it can be
justified. For this compilation, it has all of the dis-
advantages of penalizing a whole class of students
because of one naughtly child, but (like the school-
master) we sometimesknow of no other simple solution.

If all the experiments have errors of about the same
size, the above (straightforward) procedure for cal-
culating scALE is carried out. If, however, we are to
combine experiments with widely varying errors, we
must modify the procedure slightly. This is because
it is the more precise experiments which most inQuence
not only the average value x, but also the error 8(x).
Now on the average the low-precision experiments
each contribute about unity to both the numerator
and the denominator of ScALE, hence the X' contribu-
tion of the sensitive experiments is diluted, i.e., re-
duced. Therefore, we evaluate scALE by using oddly

experiments for which the errors are not much greater
than those of the more precise experiments, Explicitly,
to calculate scALE we use only the most sensitive ex-
periments, i.e., those with errors less than bo, where
the ceiling 80 is (arbitrarily) chosen to be

80=3K"'8(x).

Here 8(x) is the unscaled error of the mean of all the
experiments. Note that if each experiment had the
same error, 8;, then 8(x) would be 8;/E'", so each
individual experiment would be well under the ceiling
on SCALE.

This scaling approach has the property that if there
are two values with comparable errors separated by
much more than their stated errors (with or without a
number of other experiments of lower accuracy) the
error on the mean value, 8(x), is increased so that it is
approximately half the interval between the two dis-
crepant values.

Ke wish to emphasize the fact that our scaling pro-
cedures in no way aGect the value of x. In addition,

if one wishes to recover the unscaled errors, 8(x),
he need only divide the given errors by the scALE
factor given for that error.

A slightly diGerent approach must be taken when a
number of diRerent (but related) quantities enter
the constrained averaging program AHR. Program AIR
calculates not only the best simultaneous fit to all of
the partial decay fractions, f;, but also the contribu-
tion to x' for each of the input ratios. If any of these
individual contributions to x' is considerably greater
than the average expected x'(a "ceiling" of x'=2.0 is
used at present), alt of the ineasurements of that par-
ticular ratio have their errors increased by SCALE,
with scALz defined as before. (X and X2 are now, of
course, the number, and the total contribution to x',
of only those experiments measuring that particular
ratio. ) Now, because of the many correlations induced
by the constraint, it is not possible to merely multiply
the output 8(f;)'sby scALz. Instead, onemust actually
rerun the program AIR on all of the data —those with
errors unchanged as well as those with errors increased.
We then get new values for 8(f;), i.e., the errors of
the partial decay modes. These errors are the values
given in our tables. (We list only the largest scALz
factor used for a particular particle. Thus it is not
possible to recover the unscaled 8(f,)'s from our
reported values for particles which have constrained
fits. ) However, in line with our policy of not letting
ScALE affect the central values, we give the values
of f; obtained from the original (unscaled) fits. (In
all data processed so far, the diGerences between the
f,'s calculated with either the scaled or the unscaled
errors have been within the scaled errors, 8f;).

Conversion of Mean Lives to Rates

An experimenter has a choice of reporting a mean
life or a rate. Suppose he has an infinitely large bubble
chamber; then he can report

=g',/x,
where X is the total number of decays observed, and
t; is the elapsed proper time for each decay.

Alternatively he can report a rate

r=ar/g', .
If his errors are large it is probably because X is

small. In that case one can see that the distribution
of rate I', with S in the numerator, should be fairly
Poisson. But the distribution of mean life 7., with E
in the denominator, will be badly skewed. Accordingly,
we have inverted all mean lives before averaging data
or making ideograms.

NOTES ON THE DATA CARDS

Some of the data on the mass of the p, for example,
are followed at the far right by the entries+, —,or 0,
with the sign depending on whether the experiment
involved p+, p, or p'.
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If skewed errors are reported, as is often the case
for mean-life experiments, both the fields "Error +"
and "Error —"are used. If there is no entry in "Error
—", then the errors are symmetric.

Partial Decay Modes: For two-body decays our
computer program calculates the Q value, and the
momentum of decay. For three-body decays, it cal-
culates Q, and then calculates the maximum momentum
that any of the three particles can have. The numbers
S or U in the far right-hand 6elds are simply the
the mass codes of the decay products for this program.

Cross-Sections Cards (Coded CS)

Starting in September 1966, we decided to punch
cross-section information on some rare mesons, pro-
viding the information is new and easily available in
papers we are processing anyway. We do not check
or average these cross sections as carefully as our other
input. This is an experiment, pursued randomly by
some of us; absence of cross-section cards for a given
paper does not imply absence of information in that
paper.

Note added irI Proof. Overseth et al. have called our
attention to a mistake in sign in the A. phi-parameter
card in the data listings. On Table S the A decay
parameter angles should be changed to read:
( —6~7), a=(7~8) .

Other mistakes are:

Table 5: The entry for c7 for the p meson should
read (2&cr&20)10 ' cm.

Meson Table: In the expression for the octet—singlet
mixing angle in the lower right corner, the symbols g,
m8, ~ ~ ~ should all be squared. The value of

P(A2—&Its)/P(Alps)

given by Chung +66 has been changed to 0.12+0.08.
Hence in the table, the following fractions should be
changed: A 2~ps = (91+8)%, A 2~Iix- = (5&8)%, 5=
29

Baryon Table: We omitted an important entry for
*(1815),namely a ZE fraction of &3% from Smith

1 65.
Wallet Sheets: Clesbsch Gord—arI Coefficierits In t.he

note under the title, extend the top of the Q sign to
read ~~.

Table of Atomic artd Nuclear Properties of Materials.
A warning about the radiation length of hydrogen:
The L„~ entries incorporate a correction for the in-
coherent scattering from atomic electrons, based on
the Thomas —Fermi model. This is a poor approxima-
tion, especially for hydrogen, and the actual pair
production and bremsstrahlung cross sections for
hydrogen probably differ by as much as 10% from the
values expected on the basis of the tabulated value
of L„~. In addition there is an effect of the molecular
binding on I„,& Lsee Bernstein and Panofsky, Phys.
Rev. 102, 522 (1956)]. We shall try to give an im-

proved result in our next revision, so we solicit relevant
information.

EXPLANATION OF SYMBOLS USED ON DATA CARDS

The following abbreviations have been used:

1. Measuremerit Techriique (TECH)

CC
CNTR
EMUL
HBC
HEBC
DBC
PBC
XBC
SPRK
MMS
RVUE

Cloud chamber
Counters, electronics
Emulsions
Hydrogen bubble chambers
Helium bubble chambers
Deuterium bubble chambers
Propane bubble chambers
Heavy liquid bubble chambers
Spark chambers
Missing mass spectrometer
Review of previous experimental data

2. Jolrnuls

ADVP
ANP
ARMS
BAPS

Advances in Physics
Annals of Physics
Annual Reviews of Nuclear Science
Bulletin of the American Physical Society
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Data on Particles and Resonant States: Table S, Stable Particles. Rev.
A. H. Rosenfeld, A. Barbaro-Galtieri, W. J. Podolsky, L. R. Price, Matts Roos,

Mod. Phys. , January 1967
Paul Soding, W. J. Willis, C. G. Wohl
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2

p = 1,001164 eVl
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v
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3e
eY
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+.014
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%.11
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+.0037

-4.05
+.12

2.608X10 ... 0.019
+.Oisc S=3,5
cv = 782

C
(v.+-v }/v = {.4+.2}P/o

{test of CPT)
p. 89 y10 „. 0.018
+.18, S=1.6 6cv = 2,67yio

1.235X10 ~ 0,244
+.006, S=2.4
cv = 3.70

~{v+ v }/v = {.09+,08)%%uo

+{test of CPT)

/IV
ev
PvY
wsev
evY

VY+
Ve e
VP„eeee
1c v
lrlr 0

ww w'
ww' w'

1j.lr v
ew v0

ww+e v
ww e+v
Trlf v. v
wlr p,
ev

0
Trlr+ Y
'wTr lr
we e
wp 4

Ko -(0 ) 497.87
~0.16

1

Short

K Long

-0.48X-
+.02

50/o KSh t, 50/o KL

0.87X10
+.009, S=1.3
cv = 2.61

s.6sxio "
a.Z6
cr= 1703

0.248 w w
w' w'

w0 w' w0
+ 0lr Tr w

tv
w$ 'v

w w

Tr w

w0 w'
e12

Yg

e e"

0.248

0 (0 ) 548.6
a0, 4

1&1 &ipkeV
(Z&cv'&20)10 0 Neutra gdecays w gY72.9/o 3w

Charged w+w w

decays w w+Y
?7 1% lr e e

wwee

Mass Mean
Mass difference life {sec)
{MeV} {MeV} cv {cm)

Dec ays
Fraction

100
( 1,24* 0,03
( 1.24+ 0.25
{ 1.01+ 0.09
( 3.0 a Q. 5

( 98.8
( 1,169
(&5
( 3.47

( 63.4 6 0.5
( 21.0 +0.3
( 5.6 +0, 1
( 1.71+ 0.08
( 3.41+ 0.22
( 4.79+ 0.18
( 3.8 %0,8
& Z

(& 1,4
(& 3
( 1.9 +1.Z
( Z, 2 ao.7
(10 a4
(& '1.1
(& 3

pc
/cc

)10
)10
)ip
}1Q

)%%up

)cp
)ip
)10
) o cI~

)%%uo S=i.5

)%%, S=1.5.',,
)%%uo, S=1.9„.
)'/o, f=z, i'
)10 6)10
)10
)10
)10
)10
)10-6)06
)10

( 69.3 )%

( 23, 5
( 11,5
( Z7. 5
( 37.4
( ~ 153
(& 0.3
(& 2.7
(& 4

1~ 3
(& 4
{&4

( 31.4
( 20, 5
( 21.0
( 22.4
( 4.6
(& P.2
( 0.1

a 2.1
.4

*1,8
+ 1.8
+.007

a 2.2
+ 3.5
k 3.2
+1,8
+ 0.8

+ 0.1

)%
)%
)%
)%
)%%uo

)'/o

)10
)10
)10 6)10
)10
)%
)%
) /o S=1.5
)%
)%%up S=i,1

'

)%%uo

)%

1,00115962Z
1 e +.Opppp0027 Zmec

100 o'o

(& 1,6 )10 7
(& 1.3 )10
(& 6 )10

cd

Eo

0
0

105
105
104
105

53
53
53
53

219
228

206
209

93 139
84 133

253 216
358 229
Z19 206
219 206
2ZS 209
392 238
498 249
287 225
497 249

549 274
414 258
144 179
135 174
Z69 236
413 258
268 Z36

34 30
139 70

34 30
4 5

i39 70
13s 67
134 67
135 67
133 67
388 236
219 205

75 126
84 133

253 Z15
358 229
214 Z04
214 204
109 151
109 151
493 247
219 205

75 126
353 227
143 172

N
c
e
1 MeV
tl

Vlc

k
a
m
m

P

a Bohr

General Atomic and Nuclear Constants a

6.02252 X 1010 mole {based on AC1? = 12)23 -1 .
2.9979Z5 y 10 cm sec-
4.80298 y 10 esu = 1.60210X10 coulomb
1.60210 X 10 22 erg-6
6.5819 y 10 MeV sec
1.05449 y 10 erg sec
1.973Z X 10 11 MeV cm = 197.32 MeV fermi-11
8.6171 y 10 MeV deg" {Boltsmannconst)
ez/Sc = 1/137.0388
0.511006 MeV/cz = 1/1836. 10 m

938.256 Mev/c = 1836.10 m = 6.7z1 m +? P

1.00727663 mi(where m 1 Q C12
= 931.478 MeV/cz)

e /m c = Z.81777 fermi (1 fermi = 10 cm)2 2 = -13
e I

Vl/m c = r a = 3.86144X 10 cm-1 -11
e e

?r /m e -" r a = 0.529167 A (1 A= 10 cm)

Hydrogen-like

"Bohr
~nucl
1

cyclotron

natural

atom {non-rel. , p = reduced mass)
rsZe4 Vz v )

evl/zm c = 0.578817X10 MeV gauss
-14 -1

etc/zm c = 3, 1524 y 10 MeV gauss-18 -1
P

e/2m c = 8.79404 X 10 radsec gausse 3 -1.e/2m c = 4.7895 X 10 rad sec gauss

w{Vl/m +c} = 6Z.76S mb
P

Other Physical Constants

1 year = 3.1536X 10 sec (= w X 10 sec)
density of air = 1.205 mg cm )at 20'C)
acceleration by gravity = 980.67 cm sec "4
gravitational constant = 6.670X 10 cm g sec
1 calorie = 4.184 joules
1 atmosphere = 1033,Z g cm
1 eV per particle = 11604.9oK (from E = kT)

Numerical Constants

1 rad = 57.29578 deg
C = 0.577216
In 2 = 0.69315
ln 10 = 2.30259

e = 2.718Z8
1/e = 0.367879
ogio

1 gio? 0.30103

Based mainly on E. R. Cohen and J. W. M. DuMond,
Rev. Mod, Phys, ~37 537 (1965)~

Magnetic
moment
(eel/Zm c)

P

Decay 'Par amete r st
Measured Derived

a 4(degree) V B(degree)

aThompson = —w r = 0.66516X10 cm = 0.66516 barn8 2 -24 Z

3 e

R = m e /Zfl = m c a /2 = 13.60535 eV (Rydberg)4 2 2 2

938.256
+0.005

939.550
+0.005

2, 792763
+.0 00030

-1.913148
+.000066

0,880stable 27
(& 6X10 y)

{1.01+,03)1 013
cv' = 3.03X10
2.51X10
+.04, S=1.4 2

cv = 7.52

-1.2933
+.0001 0,882 pe v 100

( 7+7 )' -74 (-8+8 )'663+.022.73 +.18.06 +.19

-0.73
+.16

38
41

177
72

116
110
251
110
73

144
249

77

-.960+ .067
+,0084,037

0.810X10
+,013
cv = Z.43

2.3
+.6 (180%30 )o 1 0 ( 0485)

119Z.56
+0.11

1197.44
+0.09

AY
Ae+e

-.0104,0431(2 )

—,'(-,'+) 1314.7
? +1.0

c-cG -.33 a,10

-6.5
%.2

-,391m.032 ( 6+8 )',9Z (14+15)1.74X10
+,05
cr = 5,22

~The definition of these quantities is as follows

2 Re(S P) . 2 Im{S P) . ISI - IPI
ISI + I PI lsl + I PI IS I + IPI

tan 4 =+, tan j3, = ~
'v a

the error of the mean, 6x, i.e. ~ 6x~S 6x. This new conven-

ta card listings,

O{2 ) 1115.58 1.245 pw (66. ~11 )
+0.10 nlr ( 33.6 )/o

pev ( 0.88+0.15)10 4 163
p&v ( 1,35 + 0,60)10 131

1(2 ) 1189.47 ~ 1.412 pw0 ( 52.8 )% 189
+0.08 nw ( 472 ' )% 185

PY+ ( 1.9 %0.4 )'10
4 Z25

nw Y ( 0 Z )10 185
Ae+v ( 1,5 k0.9 }10 4 72
nptv (& 1.1 )10-4 202

-7.97 ne+v (& 5 )10 224

Z &1,0X10 4 1,422 100 %%uo 75
cv'&3X10 ( 5.45 )ip 3

Z w. 06 1.65X10, 1,434 nw 100 %% 118 193
+.03, S=1.4 ne v ( 1.25 + 0.17)10 257 230
cv = 4.95 np v ( 0.62+ 0.12)10 4 15Z 210

Ae v ( 0.6'1 a 0,16)10 81 79
nw Y )io 118 193

3.0X10,~ 1,728 Aw 100 64 135
S"-1.3 pw" .5 )/o 237 299

cv = 8,99 pe "v (& ~ 6 )% 376 323
Z e v (& .7 )/ 125 119
Z"e v (& .6 )/o 117 112
Z1L v (&.7 )% 20 64
Zpv (&.6 )% 12 49
P1j. v (& .6 )% 271 309

—,'{-,'+) 13zi.z 1.746 Aw 100 /0 66 139
? RO, Z Ae v ( 25 +18 )10 3 205 190

nw (& 5 )10 242 303
Ay v (&1.2 )/o 100 163
Z e v (&0..3 )% 1?8 122
Z0p. v (& 0.5 )% 23 70
ne v (&1 )% 381 3Z7

0 0{3/2 ) 1674 1.5X10 2.S02» w (&0 )% zzi z96?? +3 +.5, cv = 4.5 AK (&0 )% 66 216

S = Scale factor = Qx/{N-1) where N= number of experiments. S should be = 1. If S&1, we have enlarged
tion, is still inadequate, since if S & 1, the real uncertainty is probably even greater 'than S6x. See text.

a, Seh notes on Stable Particles in text. b. See notes in data card listings. c, Theoretical value, See also da
In decays with more than two bodies, pmax is the maximum momentum that any particle can have.
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Symbol(J ) I (J ) Cn

!—!=estab,

,0 (0 )+,Ii(549) Z(0 )
«r«e' ~

Mass
M

{MeV)

548.6
+0,4

Width Mz
( )

( MeV) (GeV)

&0.01 0.301
&.000005

td{783) yl (1 ) 0 (f )» 783.4 11.9 0.614
pp. 7, ~f.S +,009

S=1.8

~ (958) ~'(0 )
or X

o(fpf9) 4(f )

0 (0)+

0(i)-

958.3 &4 0,918
+0.8 &.004

1018.e 4.0 i.039
+0.5 +f, p +, 004

S=1,2'

I!V(1050) Ti(0 ) 0 {0 ) + 1050 50
~ KS KS Some data still favor large scattering

length

f(1250) Ti' (2+) 0 {2 ) + i254 117 1.57
+fz +f5 +.15

f.10
+,05

D(1285) Til(A)

E(i420) Ti (A)

K Ks5

PP Z(2 )
f' ('L 500)

0 (1)+

0 (0)+

0 (2)+

1285 32 1,65
+4 ~8 +.04

1424 76 2.03
+7 a9 a 11

1514 86 2 29
+fe +23 +.13

M E S 0 N S, November 1966

Mode

gl neutral
1T lf + 1T Tr

0lf Tf lf
«Tr
«
Ti) neutral
TI'+ lr

e e
v jj.

'i+-«If y(incl. p y)
for upper limits

K K
KPKS
Tr Tr Tr {incl. p Tr)

for upper limits

KK

artial Decay
Frac-
tion
{«IO)

73
27

= 90
seen (c)
9.7+0.8
'I. 5
5
0.0 f 2+.003
0.10

75 + 3 S=1.8"
25 +3

see footnote {f)
48 a3
40 a 3
1? +4

see footnote {g)
&70
& 30

Modes
p or
p (b)
(Me V/c)

See Table S

328
366
380
199
366
392
377
232
458

369
504
648
234
504
782
572

131
679

3i
23

604

125
107
461

507
167

780
54

11'1T+

2 Tr 21f
KK

KIKTT (mainly
K "KwK"'K
lflT p

K K+K K
TTV(i003)«
lTTf p

Kg
K'K+K K

large
4
Z. 3+0.6

TTV(1003)TI) only mode

not seen
50 *f0
50 +10
not seen

&14
&60
&40

not seen

975
696
258

seen 154
-100

256

38
284
395

1235
518
1ZS
417

611
547
381

304

356
157
338
462
744
570
294
522

0, 019
0.018

1 39.58
134.98
778 160
(h) (h)

(140) «(0 )
«(135)
p (760) p(i )

1 (0)+ See Table S

0,605
+, 124

353
243
238
367
135
380

365

+ - s
= ipp

Tf 1T Tf 1T 0.2«'««Tr 0.6
If 0.4
I!TT+ 0.8

+ +.011e e ~ 0065 'ppS
QQ33 +.0016

!1 i« „.0007

~ 1 charged+neutral{s) -" 60
6 ~ &3 charged+neutral{s)= 40

K Ks
Ti TT

480
zp6
199
619
71

759
549

ps (760) 770 140 0.593
(h) (h) +.108

S(965) .( ) 1 ( ) 963.«5
+4.2

«0 1 0 + 1003 7

0.927
&.005
1.006
+.057

«V(f 003)

~ KK

A1(1080)

( ) ( ) 0
+15

may also be interpreted as due to lar ge

TI'(1 ) 1 (1 )+ 1079 130
+8 ~40

unresolved mixture of resonance and
"Deck effect"

? ??

large
see note in data listings

75
333315

scattering length

i.16 plr
KK
T!1T

Tl'«

= 100
O. ZS, G={-f)~+i
1.5
1.5

181 245
forbids this (E«I.

391 385
-i9

1208 fi9 1.46
+24 „. + i4
S=1,6

=100
& 30

2
& 50

1.5
93 a3
3.8+1.3
2.9+2.4 S=1,5"
1.5

PTT) & 17

appears dominant
& 40I

?j
&40

339
594
358
5Z8
137
417
4ZS
527
276
616

297
941
232
66Z

66
408
314
618
ZQS
892

1Z35
746
251'
644

1358
1079

599

l3(f 210)

KK
4Tr

«{«Tr

(2 ) + 1306 81 1,70
(d) +8

„q
+8 ~, +.ff

S=2.6 S=1,4

AZ(1300) «(2 ) p Tf

KK
Tl Tr

«+Tr "«e (excl.
3Tf

tp«
[ ffr
KR

1640 100 z.69
+20 +20 +.16

792
636
319
65z

«(1640) «(A)~ 3lf ?
(A)+

807
758
605

2Tl' observed
4Tr

p TflT
probably observed

p (165P) p (V) 1 (V) - 1637 150 2, eS
g~ 21T S=1,4 ~ +23 +50 +,24

R R R bumps suggest more structure in this peak

RfRZR3~
S(193p) ?(V) 1 ( ) 1929

? (e) ? +14 ( Q7
e(+15/-e)

92(+ 8/-20)
2(+13/-Z)
4(%1i/-4)

94(+ 6/-19)
2{+13/-2)

30 +fp
45 +15
25 Sip

1 charged
3 charged
&3 charged
1 char. ged
3 charged
&3 charged
1 charged
3 charged
&3 charged

?(T(2ZOO)
X

U (2380)
X

2195 ~&13 4.8Z

238Z &30 5.67
+24 &,07

i/2(0 ) 493.78 0.Z44
497.7 0,248

K(1 ) 1/2(1 ) 892.4 49.8 0.796
+0 8 +1.7 .,„+.044

mp-m = 3.5+1.8 S=i.Z"" M S=1.1
0

K {A) Ji2 {A) 1320 SP 1,742
? +10 + ZO a.106

m and 1 values taken from Shen+. Appre-
ciable diicrepancies with other exper-
iments. See note indata listings,

K(Z ) ~f2(2 ) 1411 9Z 1.991
+5 a7 e +,130

S=1.8 ' S=1,?

K(0 )K (494)
Ko (498)
K (890)

1«(725)~

KV'(1080 P
(f215)5

RA{1320)

See Table S

288
216

K«
K««

=100
O.Z

259
119

[ overlap largeK «
Kp
K~ probably seen, & 10
K« & 30
KT! & 10

Kg 5Z a5
K « 36 a6
Kp 9 + 5
K««T 1.0%1.7
KTi Z. f63.0
KTf, & ip
K « 35 y f2
KV (1420)Tf 8 + 5
Kp 7 + 5
Remaining K««40 + 15
K~ fQ + 3

288 338
63 198
39 155

687 558
278 405
778 610
379 407

S=2.2" ! 158 319
134 293
368 47 5

1156 819
762 664
243 3i5
532 630

1021 801
508 6i6

~ zmS= QK +

Kv(1420)

K (A ) 1/2 (A ) 1789 80 3.ZO

kfp kZO 6, 14
@1800)

K3/2(1 175)~

K?(1270)~

Z
Ti m8

sin 8 =

5)

The following bumps, excluded above, are listed among the data cards:
«f {410), e'(700) H(975) KsKs {1440(and P P (1410) Ri RZ R3{™%1700)I«(725)
KV(1080)~ Kc(1215)~ K /2 (if75)~ K (1270)~?
Quoted error includes scale factor S = g Xz/(N-1) See footnote to Table S.

Footnotes continued in right margin,

CP=-i

(0 )

K

566.8
+0.2

0.033
+0.001
10.40

D

E?

AZ

K

KV

928.4 i'391.
(j)+3,0 4 f 3.

1444.3
~6.9

0.414 0.2 5
(1)+0.013 +0.10

40.1o 29.70

0.29
+0.06

3Z.4

N o n e t s
CP=+1

I

«d

g wAb- ou

~ w $«
N T««d'H

~&«4u

g «do

bm

V o Tw 0
a u e

b-
M eO N~«d

+
e
V

~ 0 +

o o

dI o e'Td
Q c

ermg
0 w 0

OV T««d
e ro

3 e 4
«4 0

e N ~
~ e dIOO~ «4

T«
' e«4

w,Kou

T« ~wo e ~
g & N
0V 0

~ -of
«d '«I w
VWV
."r48
c„»
R»EA

00

n4
e oe o
e ~

N(
N
rd

0oo
8

e

«4&l&,
e«o g~ &w

T «d0u~ T«~ e
I«gNg"

, .H e
T«

+&N «4

«4ee„e «d

N~u
N N

«TIQ 0
NN8uuee

T« 'd
gN N

dl o u
e w e

N

0'd ~
I e4

ri
«d ew. o

«d

Nw~ X

e 0
V

«d Vu «d

«! .8

'.j
F4

N

g
a

«4 Ne
«d

W
ON

N

«d ~
A «d

T«

e

Q g e~

N

«d g~
r4 «deE"
«4~ e

«4 O
4 N «.'
gal e0 O~
N

o
T« «d & N

«4«d e
«d

. WAhu goeo
PI 0

'ae&
'A oau
~ EI" o

«d
O &~u

N eg g 'g

bo

V

bo

v
e4e

bo

V
~ «{

3

0
N V

n0 0
~~ N+ ~

cooo„
o e
4 ~ 0

N

g8»
o &b-

«d w
Ow

Q e

«d e«
N+' ~8+

w)o+~

Ilats

nj I wg,e» OI ««I
e 4+ke»ouA+ reV

I
«d dI

Na.e g»
T«

T«e
Ond '0

T«4g N
g

««''-"! To 4»



ROSENPELD ET AL. Data on Particles and Resonant States

B A R Y 0 N S - January 1967

+
i/2

Particle or
resonance

P
n
N4 {1400)

N(1 525)

N(1570)

N(1670)

~ = estab.
1/2(1/2 )

1/2(1/2 ) P

1/2(3/2 ) D13

1/2(f/2 ) S

1/2{5/2 ) D

Beam TT, K
(BeV)
(~BeV .-)

T=Q.431rp
p =0.55
T=0.62
p =0.75

T=0.69
p "-0,82
T=0.87
p =1.00

Mass
{MeV)

938,3
939.6

-1400

1575

1570

1670

N {1688) 1/2(5/Z ) F T=0.9P
p=1.03

1688

T=0.92 1700
p =1.05
T=1.94 219p
p =Z.07

1115.6

N' (1700) 1/2(1/2 ) S
~ 11

N(2190) 1/2(7/2 )

N(2650) 1/2(11/2 ) T=3.1? ?65Q
H p=3 ~ 26 + fp

N {3030) 1/2(f 5/2 ) T=4, 2fl 3P3P
p =4.4Q

b (1236) 3/Z(3/2 ) P33 T=0.195 (++) 1?36.P
p = 0.304 +o'.6

mo - m++ = 0.45 + 0.85 m - m++ = 7.9 +

&(1670) 3/2(1/2 ) S 1 T=0.87 1670
p =1.00

A (1920) 3/2 (7/2 ) T=i.35 1920
p =1.48

p/p &(2420) 3/Z(f 1/2 ) T=2.51 2423
H p =2.65 +f0

A(Z850) 3/2(f 5/2 ) T=3.71 2850
p;3.8S +1Z

&(3230) 3/2(19/2 ) T=4.94 3230
1 r

p =5.08

Zp(1865) 0{ ? ) p =1.15 K p 18630 0

JL A Q{1/2 )
I
l

r
(Me V)

Zoo

105

130

140

24p

200

~v300

400

120
+2

6.8

180

200

275

-300

44Q

150

M +FM
(BeV2)

0.880
0.883

Mode

1.96
+0.28

NTT 7p 322 367

2.33
ap. f6

2.46
+0,20

2.79
+0.23

2.85
+o.19

2, 89
+0,41

NTT

NTr TT

[A(1236)Tr)

NTT

Nq

NTr

NTTTT

[A(1236)Tr]e
AK
Nq

NTT

NTTTT

[&(f236) TT]

AK
Nq

NTT

NTT

AK

65 447
3pS

[ ~ Zo] 149
~ 30 49Z

70 8Z

40 592
domiriant 453

[?]
small
small
65

dominant
[?1

s mall
s mall
100

294
57

182
61o
471
312

75
200
622

30
?

46p
414
229

491
Z42

560
526
357
200
368
572
538
372
231
388
580

888
710

7.02
+Q. 80

9.18
+1.2 1

1,53
+Q.f 5

NTT

NTT

NTT+TT

7
?
0.7

100
0

157Z
1037
1972

158
18

1154
1022
1377

231
89

2, 79
+0, 30 NTTTT

3.69
+Q.38
5.8.7

+0.67

ZK
NTT

ZK
8.12 NTT

+0.86

40 592
? 453

50
seen

10
?

842
229

1345
732

1772

560
526

722
423

1024
830

1266

10.4
+1.4

3.47
+Q, 28

1.24

NTT

NK

o.6

55 432
(if J = 1/2)

See Table S

1475

579

Partial decay modes

porp~Fraction Q pmax
{/IIL {MeV) (MeV/c}

See Table S

41lk2

(mb)

36.3

23.2

20,3

is.6

f4 9

14.5
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A(1405)

A(f 520)

A (1670)

p A(1700)

A(1820)

A(2100)

A(Z340)

Z(1385)

z(166o)

Z{1770)

I

Z(1910)

Z(2035)

Z(ZZ60)
1 r

"(1530)

"{1815)
1/R

0(1/2 )
I

g (3/Z )

p(0 K p

p =0.392

1405

1518.8
+f, s

35

16
+2

1.97
+0.05

Z. 31
+0,02

o(1/2 )

0(3/2 )

0(s/2 )

p =0.74

p =0.80

p =1,06

16?o

1700
+10

1819.5
+3.5

18

4p
+fp

83
+ 8

2,79
+Q.Q3

2.89
+0,07
3.31

+O.fs

0(7/2 ) p =1.68 2100 16o 4,41
+p. 34

5.48
+0,Z5

Z340
+20

Q( 'P
)

H

1{1/2 )

105p =Z, 27

(+)ff89.5
(0)1192,6
( -)1197.4

pco K p (+)1382.2+0.9
Sccf.6e

S=4.8M -)f388.0+3.0

p =0.72 1660

i.41
1,42
1.43

1(3/Z ) (+)37+3 1,92
S=Z.1 +0.05

{-)38+8, S=3.7s
Z. 76

+0.08

1(5/2 ) p =0.95
I I

1768
~+4

S=i.5

89
%f2
S-2 O'

3.13
ap. f6

1(s/z+) p =1.25 1910
+10

60

I
' 1

1( '? )
H

1/z(1/z )

1/z{3/z+)
I Ip-wave

1/z(

p =1.53

p =2.06

Z035
+f5

2260
+20

(0)1314.7
(-)13zi.z
(0)1528.9+f.1
( -)1533.8+1.9

1815
%3

Branching ratios poorly known

160

180

7.3
+1.7

16
+8
S=2.2

4.14
*P.33

5,11
+0.41

1.73
1.75
2.34

+Q.P1

3.29
AQ, Q3

1(3/z ) 50

Large contradictions among measured branching ratios.

ZTr 100 68

NK 39+5 81
ZTr S=1.7 ~ 51+6 18Z

fpaz 124

AT) K p~AT) seen
NK ?33
NK 20
ZTT seen
NK 70

263
363
382

See Table S

A(1405) 1T

ZTT

ATT

NK

NK
ATT

A(1 520) Tr

Z(1 385)TT

Zq
ZTT

NK
ATT

ZTT

NK
ATT

ZTT

NK
seen in'

91+3
9+3

$=1.4
large

?
'?

small
49
17
19
12
2

. 1

8
10

3
f6
Zs
seen

130
48

115
323
405
223
331
517
110
?43

27
431
473
655
573
598
784
698

14 823
(total) t if J =9/2

See Table S

100

AK
1T

1T1T

[.=-(153O)~)'
ip
?5

[ - 20]

202
354
215
145

Z(1 385)1T 18
Aq 155

NK 29 663
ZTT seen 763

NK 10 903
seen in(r(total) t if J =9/2

235
258
zsi
66

410
438
411
541
SOZ
362
349
748
699
907

208
117

197
379
439
400
498
520
19Z
318
143
463
612
619
568
703
703
655
855

145

391
409
351
229

83.6

28.5
25.0

16.5.

8;68

5.92

29.9
19.4

12.9

9.83

6.66
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+35

3.74
+0,27

2.80

seen
seen

472
3ZO

See Table S

501
504
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JETP
NC
NP

PPSL
PR
PRL
PRSI,
RMP

English Translation of Soviet Physics JETP
Nuovo Cimento
Nuclear Physics
Physics Letters
Proceedings of the Physical Society of London
Physical Review
Physical Review Letters
Proceedings of the Royal Society of London
Reviews of Modern Physics

The following abbreviations refer to proceedings of Conferences

AIX
AR GONNE
ATHENS

BALATON
BERKELEY
BNL

BOULDER
CERN
CORAL GABLES
DESY

DUBNA
KIEV
OXFORD
ROCH

SIENA
STANFORD

International Conference on Elementary Particles, Aix-en-Provence, 1961
International Conference on Weak Interactions, Argonne National Laboratory, 1965
Athens Topical Conference on Recently Discovered Resonant Particles, Ohio Uni-
versity, 1963
Symposium on Weak Interactions, Balatonvilaeos, Hungary, 1966
International Conference on High Energy Physics, 1966
International Conference on Fundamental Aspects of Weak Interactions, Brook-
haven National Laboratory, 1963
Symposium on Strong Interactions 1965
International Conference on High Energy Physics, 1958 and 1962
Conference on Symmetry Principles at High Energy, 1964 and 1965
Internation Symposium on Electron and Photon Interactions at High Energies,
Hamburg, 1965
International Conference on High Energy Physics, 1964
Ninth Annual International Conference on High Energy Physics, 1959
International Conference on Elementary Particles, 1965
Fifth (Sixth, Seventh) Annual Rochester Conference on High Energy Nuclear
Physics, 1955 (1956, 1957). Annual International Conference on High Energy
Physics, Rochester, 1960.
International Conference on Elementary Particles, 1963
International Conference on Nucleon Structure, 1963.

Finally

BNL
CU
NYO
UCRL
etc.

Brookhaven National Laboratory
Columbia University, includes Nevis Reports
New York Operations Once, AEC
Lawrence Radiation Laboratory (University of California)
refer to unpublished reports of the Author's Institution.
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DATA FOR TABLES ON STABLE PARTICLES
5TABLE MEANING IMMUNE TO 5TRONG DECAY

CODE EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS DATE PUNCHED
ABOV E

BACK GROUND

H ANY SYMBOl. IN COLUMN 8 INDICATES DATA IGNORED SY AVERAGING PROGRAMS

1 2 3 4 5 6 7 8
~ 456789012345678901234567890123456789012345678901234567890123456789012345678

0 GAMMA I Ot J =1)

Ottttt ttttttttt ttt«t«111 1«««««1«««11«««««1
1 E NEUTRINO I 0 J"-1/2)

1 E-NFUTRI NO MA SS I KE V)

WEIGHTEO AUERAGE 0.454787 +&- 0.000203
SCALE ~ 1 ~ 34 CHISQ ~ 7.2 COHLQU ~ 0.127

0.20

0.1S

H 1 I. ESS THAN
LESS THAN

H .~ L ESS THAN

0 25 L ANGER
0» 1 5 HAMI L TON

0 ' 55 tOR- 0, 28 FRIEDMAN

52 CNTR
53 CNTR
58 CNT'R

0.10

ttttt ttitttt«t 111«1«iit i*«i«i««* i«i«««iii ««t«««t«««ii«««««i tit«i t«tt

LINGER 52 PR 88 689
HAMILTON 53 PR 92 1521
FRlEDMAN 58 PR 109 2214

REFERENCE 5

E-NE UTRI ND (0 ~ J=l /2)

L M LANCER rR J 0 MOFFAT /I///I// INDIANA
0 HAMI L TONr W P ALFORD ~ L GROSS // PRINCETON
LE WI 5 FRI EDMAN»LI NCOLN G SMITH //I// BNL

1111111111«11«««1««t««««««««««««««i ««i««ii ««««««t«« itt«i««1««tt«««1««
111111tti «1111« «1«««ii tt i ti«i «i «««ii ««i ii « itii««««t ««i«i «11« ~ ii «i tt««

0.05

0.00

e
D

MUOH

D D
OECAY RATE (UHITS

Ih

D
10~M6

YER 63 CHTR
YER 63 CHTR
HOY 62 CHTR
KHAUSE 62 CHTR
RLEY 62 CHTR

D
SEC-1)

2 rt U" NE UTR I NO ( 0 ~ J=1 /2)

2 riU-NEUTRINO MASS (MEV) LR

RATIO OF LIFETIME OF MU«TO MU

1~ 000 0» 001 ME YER 63 CNTR LIFETIME MU+/MJ 7/66

H
H
H

M

1

3 ' 5
4»0
F 6
3' 0
2 ~ 5
2 ' 1

OR LESS
OR LESS
OR lESS
OR LESS
OR LESS
OR LESS

SARKAS
DUDZI AK
F El NBERG
Ai LCOCK
SARDON'
SHAFER

56 E MUL

59 C NTR
63 RVUE
65 RVUE
65 5PRK
65 CNTR CONF LEV 68PCT

7/66
7/66

7/66

MUON PARTIAL DECAY MODES

P 1 MUON INTO E I E-NEU) (MU-NEU)
P 2 MUON INTO E 2CAMMA
P 3 MUON INTO 3E L ECTRON S
P 4 MUON INTO E GAMMA

5 35 15 2
5 35 05 0
5 35 35 35350.

SARKAS 56 PR 101 778
DUDl. IAK 59 PR 114 336
FEINBERG 63 ARNS 13 431
ALLCOCK 65 PP SL 85 875
BARDON 65 PRL 14 449
SHAFER 65 PRL 14 923

REFERENCE 5
MU-NEUTRINO (0 t J-"1/2)

M H BARKASr W SIPNBAUM»F M SMITH //// LRL
W F DUD LI AK rR SAG ANE ~ J VEDDER /II/I/ I.RL
G FEINSERGr L M LEDERMAN //I//I// COLUMBIA
G R ALLCOCK /II/I/I////II//II/I/ LIVERPOOL
BARDONr NORTON ~ PEOPLES t//COLUM+STONY BROOK
R E SHAFER ~ CROWE ~ JENKI NS /IIII/III// LRL

R 1 1 MUON INTO
Rl 1 LESS THAN

4 MUON BRANCHING PATIOS

E+2GAMMA l IN UNI TS OF 1011-5) t P2)/ (Pl)
1 ~ 6 FRANKEL 1 63 SPRK

62 CNTR
62 SPRK
63 CNTR
63 SPRK

(P3)/ (Pl)R2 1 MUON INTO 3E I IN UNITS OF 1011-7)
R2 1 L ESS THAN 5 ~ 0 PARKER 1
R2 1 LESS THAN 1 ~ 3 A L I KHANOV
R2 1 L ESS THAN 1 ~ 5 FRANKEL 2
R2 1 l ESS THAN 1 45 8ABAE Vtttttt «1111«tt« ttt««««tt «t«««1««t ««««1«t«1 «11«««ttttttttt i tiii tti 1 tiiiii 1«t «it«i«i ti itiiiii 11 ititiiiit «iiiittii i ttii tti1 R3 1 MUON INTO
R3 1 LESS THAN
R3 1 LESS THAN

E+GAMMA ( IN UNITS OF 1011-8) lP4)I l'Pl)
1~ 2 FRANKEL 1 63 SPRK
0»6 PARKER 2 64 SPRK

3 ELECTRON l0»5 rJ=1 /2)

3 ELECTRON MASS t ME V)

0»511006 0 ' 000002 COHEN 65 RVUE MM

MM

MUON MAGNETIC MOMENT t IN Cl (2«MUON MASS)

l»001162 0 ' 000005
l»001165 0»000003

CHARPAK 62 CNTR +
F ARLE Y 66 - STORAGE RINGS ll/6()

3 ELECTRON L IFETIME t UNI TS lt)1121 YR)
11«ii i 11««i «1«t i i i «i ti tt 11111111«ttt«11111 ttt«ttttt 111111111ttttttttt

f ~ OVER 2 ~ 0 MOE 65 CNTR 6/66 REFERENCE S
MUON (106~ J=l /2)

Mg
HIr)

NM 41

3 ELECTRON r(AGNETIC MOMENT(E/2ME)

l»0011609 ~ 0000024 SCHUPP 61 CNTR
1 ~ 001159622 «-t 27)11011-9 WILKINSON 63 CNTR-
1»001168 0 ~ 000011 RICH 66 CNTR + POSITRON

else
else

F I SHER
A ST BUR Y
DEVONS
L ATH POP
L ATHROP
REITER
TEL EGDI

59 PRL
60 ROCH
60 PRL
60 NC
60 NC
60 PRL
60 ROCH

3 349
CONF 60 542
5 330
17 109
17 114

5 22
CONF 60 713

F I SHER ~ LE ONTI C r L UNDS Y tMEUNI ER ~ 5 TROOT/I CERN
ASTBURY»HATTERSLEY»HUSSAIN + // LIVERPOOL
DE VONS rCI DAL t LEDERMAN ~ SHAP I RQ I/ COLUMBIA
J LATHROP rR A LUNDYrV I. TELEGDI + I/ EFINS
J LATHROP tR A LUNDY ~ 5 PENMAN + II/I EFINS
REITER rROMANOMSKI rSUTTON + /I//I CARNEGIE
V L TEL EGO I /I IIIIIIIIIIIIIII//III/ CERN

Ogfgtt 11««i «111 tiiti «111 tttt«i«it 11111«itt ttttttttt ttttttttt

SCHUPP 61 PR 121 1
lllLKINSO 63 PR 130 S5?
COHEN 65 RMP 37 537
MOE 65 PR 140 8 992
I(lCH 66 PRL 17 271

REFERENCE 5
3 ELEC TRON lO»5 r J=l/2)

A A SCHUPPrR M PIDD»H R CRANE // MICHIGAI
0 T WILKI NSONtH R CRANE ////I/II/ MICHIGAN
E R COHEN t J W M DUMOND II// NAASC+CALTECH
M K MOE rF REINES I/I/ CASE INST TECHNOLOGY
A RICHr H R CRANE // MICHIGAN

4 MUON (106tJ=l /2)

MUON MASS (ME V)

$05» 659 0» 002 FEINBERG 63 RVUE

1111t 1111««111 ttt«11111 111111111«11111111'ktttttttt 11111111111«1«tttttttititit ttit«tttt tie«i ittt ii iitttii itttttiet tiitttiet tttii tttt

CHARP AK

HUTCHINS
AL IKH ANO

CHAR P AK

F ARL EY
L UNDY
P ARK ER
5 HAP I RO

8ABAEV
IECKHAUSE
F EINB ERG
F RANK FL
F RANK EL
MEYER
P ARK ER
F ARLEY

61 PRL 6 128
el PRL 7 129
62 CERN CONF 423
62 PL 1 16
62 CERN CONF 415
62 PR 125 1686
e2 NC 23 485
62 PR 125 1022

63 JETP 16 1397
63 PR 132 422
63 ARNS 13 431
63 NC 27 894
63 PR 130 351
63 PR 132 2693 '

64 PR 1338 768
66 BERKELEY coNF

CHARPAK»FARLEY»GARWIN ~ MULLER»SENS + //CERN
D P HUTC'IINSON J MENES + I////I COLUMBIA
A I AL IKHANOVt A BASAEV + /I/ ITEP MOSCO(
G CHARPAK»F J M FARLEY»R L GARMIN + //CERI4
FARLEY ~ MA SSAM ~ MULLER ~ ZI CHICHI /II// CERN
R I CHARD A L UNDY /III I II/IIIIIII II/II EFI NS
S PARKER» S PENMAN /I/III///I/I/I//// EFI NS
G SHAPIRO r L M LEDERMAN /I/III/II/ COLUMBIA

SASAEV»BALATS»KAFTAKOV ~ LANDSBERG + // lTEP
M ECKHAUSE ~ T A FILIPPAS + /I/I/II CARNEGIE
GERALD FE INBERG ~ L M LEDERMAN' /ll COLUMBIA
S FRANKEL r M FRATI ~ J HALPERN + ////// PENNA
S FRANKEL r W FRATI ~ J HALPERN + I///I/ PENNA
S L ME YER ~ ANDERSONr SLESER r LEDERMAN«//COLUM
5 PARKER» H L ANDERSONrC REY II///III EFINS

~ F ARLEYr BA ILEYtBROMN»GIESCH + /I CE RI4

'1«it«1 ««i«it«et 11«i«it«1 «iii «1111 «««tet««i ti«111«11 111111111111111111
titt«11«t ti««tttt« ti«««tttt ti«titt«i 11«1111«t 111111111111111111

4 MUON LIFETIME lUNI TS 1011-6) 8 CHARGED PION (140 ~ JPG=O--) I~1

8 CHARGED Pl MASS I MEV)r
r Hr Hr H
r H

2»200 0»015 0» 015 F I SHER
2 ~ 225 0»006 0»006 ASTBURY
2»211 0 ~ 003 0»003 REI TER
2 208 0 004 0 004 TELEGOI

OLD DATA NEGLECTED FOlLOMING .SUGGE STION

59 CNTR
60 CNTR
60 CNTR
60 CNTR

OF V» TELEGDf

139»37
139' 68
139' 577

0 ~ 20
0'» 15
0 ~ 014

CROME
BAR KAS
SHAFER

54 CNTR
56 EMUL +
65 CNTR 6/66

2 ~ 198
2» 202
2 ~ 203
2 ' 197
20198

0»001 0»C01 FARLEY
0»003 0» 003 ECKHAUSE
0» 002 LUNDY
0»002 0»002 ME VER
0»002 0»002 MEYER

{Ideogram belov)

62 CNTR
62 CNTR
62 C NTR CONY» FROM .CL~ ~ 9 8
63 CNTR +
63 CNTR-

9/66
D

7/66 D
34 ~ 00
33~ 89

0 ' 076
0»076

BARKAS
SARKAS

56 EMUL
56 EMUL

8 PI & MU+ MASS DIFFERENCE (MEV)
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25 ~ 6
2506

8000 25 ' 46

26 ~ 02
25 ~ 6
2509
26 ~ 40
26 ~ 67
26 ' 6

005
Oe 8
00 32

Oe5 CRONE 57 RVUE
0 8 ANDERSON 60 CNTR
0032 ASHKIN 60 CNTR +

MERRI SON 62 RVUE

0 ~ 04 ECKHA USE
0~ 3 8 ARGON
003 DUNAI TSE V

Oe 08 KIN SE Y
0024 LOBKOWIC Z

002 4 YRE5
(Meogram below)

65 CNTR +
66 CNTR
66 CNTR
66 CNTR +
66 CNTR
66 CNTR

8 CHAR ePI LIFETIME (UNI TS 10¹¹-9)

9/ 6/66
6/66
9/66
6/66
9/66

10/66

0
D
0
0
D

0
0
0

5 ' 37
4 ~ 50
4062
4060
4055

406056
40 59
406034

1 ~ 0
0 ~ 31
0 ~ 05
0 ~ 04
0 F 07

P ANOF SKY 51
CHINOWSKY 54
H ADOOC K 59
HILLMAN 59
CASSELS 59

CNTR
CNTR
CNTR
CNTR
CNTR

0 ' 0055
Oe 03
0 ~ 0052

C ZIRR 63 CNTR
PETRUKHIN 63 CNTR
VASILEVSK 66 CNTR

"9 NEUT)(A'L PION f135 ~ JPG=D—) I~1

9 PI MASS DIFFERENCE tPI+-)-(PIO) (HEV)

9lbb

9 P IO L IFETIHE t UNI TS 104¹-16)

NEIGHTEO AVERAGE 00038302 +i- 0 ~ 000f39
SCALE 2.re CNISO 30.9 COHLEV .00&

T N 76 109
T N 45 2 ' 3
T N ~ 88 2 ~ 8
T 1005

0~ 5
1 ' 1
0 ' 9
00 18

005 GLASSER 61 EMUL
I ~ 0 TI E TGE 62 EMUL
00 9 KOLLER 63 EHUL
0018 VON GARDE 63 CNTR

0.8 ¹

0.6 ¹

T N

r
T N

T N

T N

75 107 0 ~ 5 SHWE 64 EMU(.
0 ~ 730 00 105 SELLETTIN 65 CNTR

67 1 ~ 6 0 ~ 6 005 E VANS 65 EMUL
EMULSION HEASUREHENTS NOT USED BECAUSE DF POSSE BLE SYSTEMATIC

.SHIFT TO LARGER LIFETIME VALUES

9 NEUTRAL PION PARTIAL DECAY MODES

6/66
6/66

0 4

0.2

0.0.o

O
CHARG

O
O

PI OECAY RATE

AYRES 66 CHTR

LOBKONICZ 66 CHTR
KIHSEY 66 CHTR

OUHAITSEV 66 CNTR

SAROON 66 CHTR
ECKHAUSE SS CNTR

)lERRISOH 62 RUUE

ASHKIN 60 CHTR
AHOERSOH 60 CNTR

CRONK S7 RVUE

o
%el %7
O
O O
0 0

(UNITS 10mm9 SEC-i)

8 MEANLIFE DIFFERENCE y t+)- t-) /4VGE ~ t PERCENT l

LR N - THIS QUANTITY IS A MEASURE OF CPT ENVARIANCE IN Mel ~

LR 0 ~ 56 0 ~ 28 AYRES 66 CNTR
LR 0 ' 23 0040 L OB KO 'NI C Z 66 C NT R 5 EE NOT E L
LR L ABOVE I5 THE MOST CONSF'RVATI VE VALUE QUOTED SY AUTHORS
LR 0 ~ 4 00 7 BA'ROON 66 CNTR

10/66
9/66
9/66
7/66

Pl
P2
P3
P4

PIG INTO 2GAMMA

PIG INTO E+ E- GAMMA

PIG INTO 4ELECTRONS
PEO INTO 3 GAMMA

5050
5 35 35 0
5 35 35 35 3
5 05 05 0

9 NEUTRAL PION BRANCHING RATIOS

Rl ¹ PEO INTO (GAHMA E+ E-I/(2GAHMA)

Rl 0 ~ 01196 THEORETECAL CALC JOSEPH 61

Ri 27 0 ~ 0117 0 ~ 0015 BUOAGOV 60 HBC
Rl 3071 Oe01166 0000047 SAMIOS 61 HSC
Rl S SAMIOS VALUE USES PANOFSKY RATIO = leb2

(P2)/(P1)

QUANTUM ELECT ~ 9/66

Pf-P TO PIO N

R2
R2

R3

R3

R3
R3 N

PEO INTO t 3 GAMMA)/(2 GAMHAl (UNITS 10¹¹-6) (P4lf (Pl)
0 500 OR LESS DUCLOS 65 CNTR CL=90 PERCENT 6/66

P IO INTO ( E+E+E-E-)/t 2 GAMMA) (UNI TS 10¹¹-5) (P3)/ t Pl)

3047 THEORETI C4L C AL ~ KRO).L 55

146 , 3018 0030 SAMIOS 62 HBC
ABOVE VALUE USES PANOFSKY RATIO~1 ~ 62

QUANTUM ELECT ~ 9/66

elec

REFERENCE S
9 NEUTRAL PION t135 ~ JPG~O —) I=1

444444 ¹¹¹¹¹¹¹¹¹ ¹¹¹¹4¹¹¹¹4444444¹¹4¹¹¹4¹¹¹¹4¹¹¹¹444¹¹¹¹¹¹¹¹4¹¹¹4¹¹¹¹¹¹
P1
P2
P3
P4
P5

RI
RI

R2
R2
R2

R3
R3
R3
R3
R3
R3

R4
R4

8 CHARGED PION PARTIAl. DECAY 'NODES

CHAR ~ PION INTO HU I HU-NEO)
CHAR P ION INTO E t E NEU)
CHAR ~ P fON INTO MU t MU-NE Ul GAMHA

CHAR ~ PION INTO PEO E (E-NEU)
CHAR ~ P ION INTO E NEU GAMMA

S 45 25351
S45 250
5 95 35 1
5 35 15 0

CHAR ~ P ION INTO E NEU
1 0 21 00 07
1 ~ 247 00 028

(UNITS 10¹¹-4) (P2)l t P1)
ANDERSON 60 CNTR
DI CAPUA 64 CNTR

CHAR ~ P ION INTO
36 0 ~ 97
38 1 ' 07

1 ~ 10
43 lel

1~ 01

PIO E
0 ~ 20
00 21
0026
002
00 08

NEU (UNITS 10¹¹-8)
BAR TLE TT 64
BACA STOW 65
SER TRAM 65
D UNA I TSE V 65

0010 DEPOHMIER 66

(P4)/ (Pl)
SPRK
5PRK +
SPRK
CNTR
CNTR

CHAR0P EON INTO E NEU GAMMA (UNITS 10¹¹-8) tP5)/ (Pll
143 300 00 5 DEPOHM(ER 63 CNTR

8 CHARGED PION BRANCHING RATIOS

CHAR ~ P ION Ih)TO MU NEU GAMMA 't UN I TS 10¹¹4) I P3) / I Pl I
26 1 ~ 24 0025 CASTAGNOL 58 EHUL

6/66
7/66
6/66

6/66

PANOF SKY
C HINDWSK
KROLL
CASSELS
HAGGOCK
H EL(.MAN

BUDA GOY
JOSEP I"

GLASSER
SAM IOS
5 AM I 05
7 IETGE

51 PR Bl 565
54 PR 93 586
55 PR 98 1355
59 PPS 74 92
59 PRL 3 478
59 NC 14 887

60 JETP 11 755
eo )4C ie 997
61 PR 123 1014
61 PR 121 275
62 PR 126 1844
62 PR 127 1324

W K H PANOF SKYrR 1 AAMODTe J HADLEY III LRL
W CHINOWSKYoJ STEINBERGER ///If// COLUMBIA
N KROLL ~ W NADA // COLUM 8 I A+NRLN
CASSELSoJONESeMURPHY ~ 0 NEILL I// LIVERPO(X.
HADDOCKo48 ASHI ANoCRONE oCZ ERR /I //I//I/ I. RL

HILLHAN MIDOELKOOI ~ YAh(AGATAoZAVATT INE/CERN

BUOAGOVeVIKTOR oDZHELEPCV ~ ERHOLDV + I/JINR
0 M JOSEPH II EFE
R G GLASSER oN SEEHAN ~ 8 ST( L(.ER /lf I/I/ NRL

N P SAMIOS III/I/I/I/if////I/ COLUHBIA+BNL
SAME OS ~ PL4NO ~ PRODELL + /I/I// COLUMBI A+BNL
J TI E TGE ~ W PUESCHE L /I/I// HAX PLANCK INST

CZIRR 63 PR 130 341
KOLL ER 63 NC 27 1405
PETRUKHI 63 5 IENA CONF 208
VONCARDE 63 PL 4 51

SHNE 64 PR 1368 1839
BELL ETTI 65 NC 40 A 1139
DUCLOS 65 PL 19 253
EVAN S 65 PR 139 8 982

VASILEVS 66 PL 23 281

JOHN 8 CZIRR /Ill/If/If/Ill/If/Illif// l.RL
E L KOLLERo S TAYLOR ~ T HUETTER IIII STEVENS
V I PETRUKHINe YU 0 PROKOSHKt N /II/I// J I NR

VON OAROEL, DEKKERS, MERI.OD, VAN PUTTEN+I CERN

H SHWEoF M 5)if THoW H BARKAS /I/I////I/ LRL
8 ELLF TTINI ~ BEMPORAD y BR4CC I N(4/PI SA+F IRENZE
DUCLOSeFREYTAG ~ HEINTZE + //CERN+HEIDELBERG
0 A E VANS I/ff Ill//I IIII/Ill/ II/lf / OXFDRD

VA Sll EVSK Yy VI SHNYAKOV DUNAITSEV + // DUBNA

444444 ¹¹44¹444¹4¹¹¹¹¹¹4¹¹4444¹¹¹44¹~¹¹¹¹¹4¹¹d¹¹4¹¹¹4444444 ¹¹ 44¹¹¹¹¹¹¹¹¹¹4¹¹44¹44444444¹ ¹¹¹¹44¹¹444¹¹¹¹¹¹4¹¹¹¹¹44¹4¹¹¹¹¹¹¹¹¹

444444 4444¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹4¹¹¹¹¹¹4¹¹¹¹¹¹4¹4¹¹¹¹¹¹¹¹¹¹44¹4¹¹¹ 10 CHARGFO K (494 ' JP=O-) I=1/2

10 CHARGED K MA 55 t HE V)

REFERENCE 5
8 CHARGED P I ON I 140 y JPG=O--) 1~ 1

493~ 9
49307

002
0 ' 3

COHEN 57 RVUE +
BARKAS 63 EMUL

CROWE 54 PR 96 470
SARKAS 56 PR 101 778
CRONE 57 NC 5 541
CASTAGNO 58 PR 112 1779

K M CROWE oR H PHILLIPS I///I/I/I///lll LRL
H BARK450 W BIRNBAUMoF M SMITH /I/I// LRL

K M CRONE ///I////I/I/I/I/I/ STANFORD HEPL
C CASTAGNOL I yM MUCHNIK I/////I/// ROME I F

493078 0 ' 17 GREINER 65 EHUL + VIA TAU DECAY 7/66

ANDERSON 60 PR llcI 2050
ASHKEN 60 NC 16 490
HERRISON 62 ADVP 11 1
SHAPIRO 62 PR 125 1022

H L ANDERSON ~ 7 FUJIE oR H Hf LLFR + /I EFENS
4 SHKE N oFA ZZE NI 0F IOECAROe LI PMAN + II// CERN
4 M HERRI 50N /I/I/I/I///If///I// L(VERPOQ.
G SHAPE ROyL M LEDERMAN ///I/I/I I/ COLUMBIA

10 CHAR ~ K LIFETIME (UNITS 10oo-8)

C? IRR 63 PR 130 341
DEPOMMEE 63 PL 7 285
BARTL ETT 64 PR 1368 1432
0 I CAPUA 64 PR 1338 1333

JOHN 8 CZ I R R /I IIIIIIIIIIII/I IIIIll II/ L RL
P OEPOMME ERoHEINTZE0RUBBIA05OERCEL // CER'I
BARTl-ETToDE VONSoMEYERrRCSEN /ll// COLUMBIA
DI CAPUAeGARLAND oPONDROM ~ STRELZOFF I/COLUI(

8 AC ASTON
8ERTR AM

CLINE
DUNA ITSE
ECK I AUSE
SHAFFR
RE PL AC ES

65 PR 139 8407 +GHESQUIERE 0WIEGAND ~ LARSEN //LRL+SLAC
65 PR 139 8 617 BERTRAM ~ MEYER CARRIGAN+ /I// MICH+CARNEGIE
65 PL 15 293 4 CLINEeW F FRY //I/I/llf/I/ll// MISCONSIN
65 JETP 20 58 DUNAITSEV0PETRUKHEN0PROKOSHKIN + /I/ DUBNA
65 PL 19 348 ECKHA USE oHARRI S e SHUL'ER+// NI LLI AM AND MARY

65 UCRL 16365 THESIS ROBERT E SHAFER ///If/I// f//III/I/I/fl LRL
65 PRL 14 923 R E SHAFER ~ K M CRONE 00 4 JENKE NS I//I/ LRL

T
T
T
T
T
T
r

51
293

1025
1~ 27
1~ 31
1~ 24
le231
102443
1~ 2265

0 ' 22 Oel7 SARKAS
0 ' 36 0 ' 23 SHOWMIK
0 ~ 08 0 ~ 08 NORD IN
0 ~ 07 NORD IN
00011 0 ~ 011 BOYARSKY
0 ' 0038 FITCH
006036 LOBKOW I CZ

(Ideograms on next page)

61 EMUL
61 EMUL
6), HBC
el RVUE
62 CNTR +
65 CNTR +
66 CNTR +

0095 0 ~ 36 0 ~ 25 ILOFF 56 EHUL
52 le60 Oe3 0.3 EISENBERG 58 EMUL

le21 0 ~ 06 0 ~ 06 BURROWES 59 CNER
33 1~ 38 0 ~ 24 0 24 FREDFN 60 FMUL

6/66
9/66

AYR ES 66
8 ARGON 66
DEPOHMIE 66
DUNAITSE 66
K I NSEY 66
LDBKowf c ee

PREPR INT
PRL 16 775

PR IV COMM
PL 23 283
PR 144 1132
PRL 17 548

D ~ Se AYRES oC A(DWELL oGREENSERGy KURZ+ // LRL
RARDON ~ DOBE eDORFAN ~ KRIEGER + I/I/ COLUMBIA
DEPOMME ERe SOERGEL If///If/I/I/I/I/I// CERN
DUNAI TSEV ~ KUTYE N ~ PROK05HKIN + /I SERPUKHOV
KINSEY ~ LOBKOME CZ ~ NORDBERG I/ROCHESTER UNIV
LOBKOWICZ MELI SSE NOS ~ NAGASHIMA+ I/ROCH+BNL¹¹¹¹4¹4¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹4¹¹¹¹¹¹¹44¹¹¹¹¹¹¹¹¹¹¹¹ 4¹¹¹¹¹¹4¹444¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹4¹¹¹¹¹4¹4¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹

10 LIFET IME DIFFERENCEo (+ l-(-) /A VGE0 (Pf RCENT)

LR N THIS QUAhITITY IS A MEASURE UF CPT INVARIANCE IN W ~ I

l.R
LR L

0 F 049 0 ' 097 LOBKOW ICZ 66 ChIR I SEE NUEE L
ABCVE IS THE MOST CONSERVATIVE VALUE QUOTED BY Al THORS

9/be
9/66



Data on I'articles and Resonant StatesRosENFELD ET AL. a a on

10 CHARGED K PARTI AL DECAY MODES

Pl
P2
P3
P4
P5
Ps
P7
pe
P9
P10
P11
P12
P13
P14
P15
F16

CHAR ~ K INTO HU (NEU)
CHAR ~ K INTO PI PI0
CHAR ~ K INTO Pl Pl+ PI-
CHAR ~ K INTO P I 2P I 0
CHAR ~ K INTO NU P IO NEU
CHAR ~ K INTO E PIG NEU
POSIT eK INTO PI+ Pl- E+NF. U
PO ~OSITeK INTO PI+ PI+ E-NEU

POS I T eK IN TO P I+ P I- MU+ NEU
POSITeK INTO Pl+ PI& MU- NEU
CHAR ~ K IN TO E NE U

CHAR ~ K INTO NU NEU GAMMA

CHAR ~ K INTO PI PIO GAMMA

CHAR ~ K INTO P I PI+ PI- GAMMA

CHAR ~ K INTO PI E+ E-
CHAR ~ K INTO Pl NU+ MU

K MU

K PI
TAU
TAU PRIHE
K MU

K E
K E+
K E-
K+ MU+ 4
K+NU- 4
KE2
K MU RAD
K Pl RAO
TAU RAD
Pl E E
Pl MU NU

S4S 2
5 85 9
5 85 85 8
5 85 95 9545952
5 35 95 158585351
S 85 85 3S 1
S 85 85 4S 2
5 85 85 45 2
535 1
5 45 25 0
5 SS 95 0
5 85 85 85 0
5 85 35 3S854S4

E ~O.BO971 +i- 0.00403
SCALE a 2el2 CHISQ ~ 11~ 7

3 0&

2 Oi

1.0 i

LaBKn){ICZ 66 C{(TR
FITCH 6S CNTR

BOYARSKY 62 CNTR
NGROIN 61 HBC
BHOINIK 61 EHUL
BARKAS 61 E((UL
FREDEN 60 E){UL
BURROIIES S9 CNTR
EISENBERG SB E){UL
ILOFF S6 E){UL

10 CHARGED K BRAhCHING RATIOS

OLO DATA EXCLUDED

R 1 e CHAR ~ K IN TO NU NEU HU2) t UNNITS IOee-2) (Pl)/TOTAL
BIRGE 56 ENU(. +R). 0 58o5 3e0

2e6 ALEXANDER 57 EHUL +Rl 0 56 ~ 9

P (2) ALtUNITS 10ee-2) (P2)/TOTCHA K INTO oI IO

ALEXANDER 57 ENUL +R2 0 23 ~ 2
CALLAHAN 65 PBC21e0 Oe6
TRILLING 65 RVUER2 21es Oe6

R3 e CHAR ~ K INTo P I PI+ PI--{TAU) (UNI TNl TS 10ee-2) (P3)/TOTAL
BIRGE 56 EMUL +R3 0 5 ~ 6 0~ 4
ALEXANDER 57 ENUL +R3 0 s.e 0.4
TAYLOR 59 EMUL +R3 0 5 ~ 2 0 ~ 3
ROE 61 XBC +R3 5 ~ 7 Oe3
C ALLAHAN 64 XSC +R3 2332 5 ~ 54 Oe 12
SHAKLEE 64 XBC +R3 5el 0 ' 2
DE MARCO 65 HBC5 ' 71 Oe15
YOUNG 65 EMUL +

R'3
6 ~ 0 Oe4R3

{ideogram on next page)
(TAU PRIME) {UNITS 10ee 2lR4 e ~CHAR ~ K INTO Pl 2PI 0 (T

5 BIRGE 56 EMUL +R4 0 2 ~ 1 0 ~
ALEXANDER 57 EHUL +R4 0 2 ' 2 Oo4

0~ 2 TAYLOR 59 EMUL +R4 0 1 ~ 5

ALR5 e CHAR ~ K INTO NU P IO NEU t MU3) Ut NI IS 10«e-2) (P5)/TGT
BIRGE 56 ENUL +

R5 0
R5 0 2 ~ 8 1~ 0

~ 3 ALEXANDER 57 ENUL +5 ' 9 1~
TAYLOR 59 ENUL +R5 0 2 ~ 8 0 ~ 4

ALR6 e CHAR ~ K INTO E PIO N EU t E3) (UNITS 10ee-2) tP6)/TDT
BIRGE 56. EMUL +RS 0 3~ 2 1~ 3
ALEXANDER 57 EMUL +5 ~ 1 1~ 3

(UNITS 10ee-5) (P7)/TOTALR7 e po ~SIT K INTO P I+ PI- E+ NEU I

ALtUNI TS 10ee-5) (PB)/TDTRe e pO ~SITeK INTO PI+ PI+ E- NEU
OR LESS SIRGE 65 FBC + 95 PER CT CONRe Oe2

6/66

9/66

9/66
s/66
6/66

8/66

Rll e
Rll e
R ll

8/66

8/66

8/66
8/66

8/66
9/66

8/66

8/66

I+ PI- HU+ NEU (UNITS 10ee-5) {P9)/TOTAL
8/66I E1 Oo77 Oo 54 Oo

10ee-6) (P10) /TOTALR10 e POS ITeK INT
SC + 95 PER CT COi(F 8/66SIRGE 65 FS +R10 0 3o0 OR LESS

(UNI TS 10e»-U TS 10ee-5l (P11)/TOTAL
8/6S

CHAR ~ K INTO E NEU
SORREANI 64 HBC +

8/66
16e0 OR LESS

80){EN 66 SPRK +4 1e9 1~ 2

(UNITS 10ee 5) (P12)/TOTALR12 e CHAR ~HAR K INTO MU NEU GAHNA {UNITS 0

I TS lose-4) (P13)/TOTAL
66

R13 e CHAR ~ K INTO PI P IO GAMMA I UN

CLINE 64 FBC + Pl+ KE 55-90 NEV 8/R13 e 18 2 ~ 2 Oo7

+ PI G - P 4)/TOTAL+ PI- GAMMA{UNITS 10ee-4) (P14
8/66STAHER 65 ENUL eR14 1 e0 Oo4

+ E- I UNI I'S 10ee-6) tP15)/TGTA(.R15 Si CHAR ~ K INTO Pf E+ E-
CAMERINI 64 FBC +1 1~ 1 OR LESS

6) /TOTAL(UNI TS 10ee-6) (P16)/TDR16 e
RINI 65 FBC 90 P R3 0 OR (.ESS CAME

(P2)/(P3)Rl7 e CHAR ~ K INTO (PI PIO)/TAU
Oe23 61 XBC +

AUTHORS 9/66
R17 N

RTING DIFFICULTIES SUSPECTED BY AUT
8/SSSHAKLEE 64 XBC
esse

R17
YOUNG 65 EMUL +

9/66
R 17 134 3~ 24 Oe 34

CALLAHA 66 FSCR17 1045 3 e96 De 15

{P4)/ {P3)R18
R18 04 61 XBC +

SHAKLEE 64 XBC +R18 ~0 ~ 35 Oe 04
009 SI Sl 65 H+HL +R 18 2027 0 ~ 303 Oe

YOUNG 65 EHUL +0 ~ 393 Oo 099RlS 17 ~

I P5) / t P3)~ N ( U"PIO NEU) /TAU
61 XBC + 8/66

9/66
R19 N

SORTING DIFFICULTIES SUSPECTED BY AUTHORS
8/66

N U o 3 0 TIN

8/66
R 19 0~ 59 0 ~ 10

SI Sl 65 H+HL +
8/66

R19 2175 0 ~ 632 0 ~
YOUNG' 65 EHUL +

9/66
R 19 38 0,90 ~ 16

CALLAHAN 66 FSC0 ~ 525 Oe 032R 19 650 ~

{Ideogram on next page)
(P6)/(P3)R20 e CHAR ~ K INTO {E PID NE Ul /TA U

ROE 61 XBC + 8/66
8/66

R20 0 ~ 8$ Dell.
SORREANI 64 HBC +R20 230 0e90 Oe 06
SHAKLEE 64 XSC +20 Oo92 0 F 08

6 YOUNG 65 EHUL +R20 37 0 ~ 90 0 ~ 1
CALLAHAN 66 FBCS64 0 ' 727 Oo028'

)
R20

{Id"~m '" n~ P, 1„,,) t„l/(, 3)I+ Pl- E+ NEUl /TAU( UNITS
8/66

R21 POSIT K INTO (P
R21 69 6 ~ 7 1~ 5

+ Pl- MU+ NEU)/TAU( UNITS 10ee-4) (P9 )/(P3)
GRE INER 64 ENUL2 ~ 5 APPROX

R ~ ) I UNITS 10ee-2) (P6)/ t Pl+P2lPIO NEU) /I M2 + P2
8/66

R23 e CHAR ~ K INTO I E
CESTER 66 SPRK +R23 1679 ~5 ~ 89 Oe 16

(P2)/(Pl)R24 e CHAR ~ K INTO I PI PIO)/(NU NEU)
AUERBACH 66 SPRK +0 '3253 0 ' 0062R24

t P6) / I Pl)R25 e CHAR ~ K INTO (E PI 0 NEU) /t NU NE U)
AUERSACH 66 SPRK + 8/660 ' 0796 Oe0054R25

I P5)/ {Pl)R26 e CHAR ~ K INTO I NU PIO NEU) /(MU NEU)
AUERBACH 66 SPRK + 8/66

9/66
Oe0602 Oe 0043

TSIPI5 66 SPRK +
R26

0 ' 059 Oe 004R26

(Pl l/ t P3)R27 e CHAR ~ K INTO I NU NEU) /{ TAU)

E K+ BRANCH ING
+ 9/66R27 R 427 10~ 38 Oe 82

LYe SEE NOTE PRECEDING THE K+R27 R ONLY YOUNG MEASURED MU2 DIRECT ~
RATIOS L (STINGS

«eeeeeee» eeeeeeeeeeeeeeeeee eeeeeeeee «eeee»cease» cease «eee eeeeeeeee eeeeeeeee e

Ib

O

CHARGED K t)ECAY RATE

o
C7
O
CO

T4

tUHITS 10NB SEG-1)

eriments, t e p,h K 2 branching ratio is not
d t b

h b
inematically identi 1e e

tially by subtract1ng the sum of ot er r
lies this constraint, weg gpra in rogram app ies

omit those unmeasured branching ra 1os
above contains alX the datao Ideogram

3g those in the central peatbelaw contains one those

0 e10

0eOB

0e06

0 e04

0 ~ 02
CZ 66 CNTR

6S CNTR
Y 62 CHTR

O. On

O
CHA)(GED

LO
O
tN

O O
K OECAY RATE

O
(UNITS

O
10raB SEC-1)

.B0979 +i- 0 ~ 00403H o RA 0 ~ o 7 ~

SCAL,E ~ 2e42 CHISQ & 11~ 7 COHLEU ~ {)~

tios are not all in agreement withinbi g
ce one would expec ethe stated errors. Sine

e take this to 1nd1cateined in each case, weofKd, h h
th oth b hi

r in the total num er o
ld be reflected in errors in t e o ewou

Since there are someome recent an pd recise rneasurernents
tio the following me othod has beenof the tau branching ra io,

d t the number of tausf the other mo es odevrsed. The rat1o o

t 11 d 'hro riate (o course, in
is the uantity actua y mexper1ments th1s q

va ue oof t tau b anching at1o g
n absolute branching ratio .measurement to an a so u

tau branching ra iot'o are used, and to-measurements of the
odes to taus, are entered 1ngether wit e' h th ratios of other rno es o

the averaging program.

s sus ected, a large correlation between
h b h to ' th'io and the other rane ig

in kinds of systema 1c e
thtakes advantage of it, with an unirnpor

quoted error s.
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BIRGE
1 LOFF
AL EXAM CE
COHEN
EISENBER
BURROW ES
TAYLOR

FREDEN
BARKAS
BHOWNIK
NORD IN
ROE
BOYARSKI

BARK AS
8 IRGE
BORR EANI
CALL AHAN

CAMERIN f
Cl INE
GREINER
SHAKLEE

63 PRL
63 PRL
64 PI.
64 PR
64 PRI.
64 PRl
64 PRL
64 PR

ll 26
ll 35
12 123

136 R 1463
13 318
13 101
13 2'84

13e 8 1423

5e Nc 4 834
56 PR 102 927
57 NC 6 478
57 FUND«CONS «PHYS ~
58 NC 8 663
59 PRL 2 117
59 PR 114 359

60 PR 118 564
el pR 124 12o9
61 NC 20 fi57
61 PR 123 2166
61 PRL 7 346
62 PR 128 2398

REFERENCE 5
10 CHARGED K (494«JP=O-) l=l/2

8 f RGE i PER Kl NS ~ PETERSONiSTORK i'WHITEHEA//LRL
ILOFF ~ GOLDHABER ~ LANNUTTI «GILBERT + I// l Rl
ALEXANDER ~ JOHNSTON«OCE ALLA IGH// OUBL IN INST
E R COHEN ~ K M CROWE ~ J DUMOND // Al+LRL+CIT
E I SENBERG «KOCH ~ LOHRMA NN ~ NI KOLIC + /// BERN
8 URROWE Si CA LD'WE LL «FR I SCH«HILL + ////// M IT
S TAYLORiHARR I S iOREAR gLEE ~ BAUMEL//COLUMBIA

S C FREOENiF C GILBERT ~ R 5 WHITE ////I LRL
BARKAS ~ DYER iMASON ~ NORRIS ~ NICKOLS isMI T//LRL
8 BHOWMIK«P C JAIN ~ P C MATHUR //DELHI UNIV
PAUl. NORD I N JR ////////////////////// I L RL

ROE« SINCLAI R«BROWN«G LASER + ///// MICH+LRL
BO YAR SKI ~ LOHiNI E MELA R ITS ON ////////// Mll

W H BARKAS ~ J N DYER«H H HECKNAN //I/// LRL
8 I RGEiELYeGIDAL«CAMERINf + /I LRL+WIS+BARI
G BORREANI «G RINAUDO ~ A WERBROUCK /// TURIN
A CALLAHAN R MARCH R STARK ///I/ WISCONS fN
CAMERINIeCLI NE «FRY«POWELL // WISCONS IN+LRL
D CI INEe W F FRY ll/I/////////// WISCONSIN
D GRE I NER ~ W OSBORNE i W BARKAS /////// L RL
SHAKlC E e J ENSE N «ROE o S I NC LA I R ///// MI CHI G AN

11 KO-K CH ~ kASS DIFFERENCE I MEV)

3%9 O«6
5 ~ 4 1~ 1

9 3%90 0%25
17 i«18 0%18
25 3~ 71 0% 35

ROSENFELD 59
CRA WFORD 59
BURNSTEIN 65
ENGELMANN 65
KIM 65

HSC
HBC +
HBC
HBC
HBC — K- P TO KD N

CRAWFORD 59 PRL 2 112
ROSENF EL 59 PRL 2 110
CHR 1ST EN 64 PRL 13 138
BURNST EI 65 PR 138 8 895
ENGELMAN 65 PR I COMM

KIN 65 PR 140 8 1334
BALTAY 66 PR 142 932

REFERENCE 5
11 NEUTRAl. K I JP=O-) l=l/2

CRAWFORD CRESTI GOOD«STEVENSON TfCHO I/LRL
A H ROSCNFELD F SOLMI TZ ~ R D TRIPP //// LRL
CHR I STEMS ON e'CRONI N«F I TC He TURLAY/I PRI NCET ON

R A BURNSTEIN, H A RUBIN 11111111/ MARYLAND
ENGLEMAN«F ILTHUTH /I///I///I/// HEIOELBERG
J K KIM«L KIRSCH«O MILLER II///// COLUMBIA
BALTAY ~ SANOWEI SS ~ STONEHIlL + I/YALE+BNL

444444 444444444 444444444 444444444 44'4444444 444444444 444444444 444444444
444444 444444444 444444444 444444444 444444444 444444444 444444444 4$444444$

444444 444444444 4444444 44 444I 44444 $44444444 444444444 444444444 $4444444$

6/66
6/66

BIRGE 65 PR 139 8 1600 8IRGE ~ ELY«GIDAL«CAMERINI ~ CLINE + //LRL+WIS
8 IS I 65 NC 35 768 BI Sl eBORREANI eCESTER' ~ FERRARO + ///// TURIN

65 PR 139 8 1068 BI Sl ~ MARZARI-CHIESA«RI NAUDO // TURINO«INFN
CALLAHAN 65 PRI. 15 129 A CALLAHANiD CLINE ///I///////// WISCONSIN
CAMERINI 65 NC 37 1795 CAMERINI, CLINE, GIOAL, KALMUS, KERNAN/WIS+I. RL

65 PL 15 293 A CLINE«W F FRY /////II/////I/// WISCONS IN
DE MARCO 65 PR 140 8 1430 DE MARCO GROSSO RINAUDO ///I// TURINO+CERN
FITCH 65 PR 140 8 1088 F I TCH QUARLES«WILKINS //PRINCETON+MT HOLYK
GREINER 65 ARNS 15 67 QUOTED BY BARKAS
5 TAMER 65 PR 138 8 4 iD 5 TAMER HUE TTER eKOLLER ~ TAYLOR GRAUMAN//ST EV
TRlllEING e5 UCRL 16473 GEORGE H TRILLING I////I///'/////////// LRL

I TRILL ING 65 IS AN UPDATE OF HIS REPORT AT THE 1965 ARGONNE CONF ~ P 115)
YOUNG 65 UCRL 16362 POH-SHIEN YOUNG I THESIS iBERKELEYI //I/ LRL

SUER BACH
BOW EN

C ALL AHAN

CESTER
I.OBKOWIC
T SIP IS

66 BERKELEY 28
66 BERKELEY 28
66 NC 44A 90
66 PL 21 343
66 PRL 17 548
66 BERKELEY CONF

AUERBACHi MANN« WHI TE ~ YOUNT+//PENN-PRI NCETON
80 WE Ni MANN ~ MC FAR LANE ~ HUGHE 5+/ PE NN-PR I NCET 3
A C CALLAHAN I / W I 5 CONS IN
CE STER i E SCH STRUTH «ONE I I.L+ //PRI NC ETON-PENN
LOBKOWICZ ~ MELI SSINOS iNAGASHINA+ I/ROCH+BNL
+MEYER ROSEN+ I/C'OLUMBIA+RUTGERS+ROCH+WISC

QUANTUM NUMBER DETERNINATIONS NOT REFERRED TO IN 'THE DATA CARD5

BLOCK 62 CERN CONF 371. BLOCKilENDI NARA iMONARI //////I NWU+BOLOGNA

444444 $44444444 44$444444 $44444444 $44444444 444444444 I 444ISS 44 444444444
$44444 444444444 444444444 444444444 444444444 444444444 444444444 444444444

T
T
T
T
T
T

12 SHORT-L I VED NEUTRAL K f498 ~ JP=O-) 1=1/2

12 KO1 LIFETIME lUNI TS 1044-10)

CC
PBC
CC
CC
PBC

512 0 ' 94 0%05
63 1 ~ 09 Oe 18

378 0%94 0%05
503 0 ' 87 0%05
545 0 ~ 86 Oe 04

Oe 05 C'RA WFORD 59
Oe 1 5 BOWEN 60
0% 05 SERTANZA 62

CHRETIEN 63
KRE I SLER 64

HBC
CC
HBC
PBC
SPRK

572 0 ~ 91
Oe 866

4500 0 ~ 92
O«904
0 ' 858

5000 0%843

0% 04 AUERBACH 65
0 ~ 016 ALFF-STE I 66
Oe 04 BAL TAY 66
Oe 024 BOTT BODE 66
Oe 014 HII. L 66
Oe 013 K I R SCH 66

(Ideogram below)

SPRK
SPRK
HBC
SPRK
DBC
HBC

K01 PARTIAL DECAY MODFS

90 1 ~ 07 Oe 13 0%13' BOLDT 58
U 62 0 ~ Bl 0 ~ 23 0 15 BROWN 58
U 29 0 ~ 84 0% 35 0%19 COOPER 58
U 39 le15 0%40 0%25 BLUMENFEL 58
U 259 1 06 0 08 0 06 El SlER 58
U UNPUBLISHED DATA EXCLUDEO

6/66
9/66
6/66
9166
9/66
6/66I

498 ' 1
2223 497 F 44
4500 498%9

11 NEUTRAL K ( JP=O-) 1=1/2

ll KO NASS fMEV)

0%4 CHRI STENS 64 SPRK
0% 33 KIM 65 HBC
0%5 BILLTAY 66 HBC

(Ideogram below)

KO FRCM PBAR P 6/66
Ko FRDM pBAR p 6/66

P1 KO1 INTO Pf4 Pl
P2 K01 INTO PIO PIO

«W«WW~~&~

sess5959

LIEIGHTED AVERAGE &S.S48 +«'- 0 ~ 111
SCALE 1 38 CHISQ 7 7 CDNLEV 0.102

MEISHTEO AVERAGE ~3.888 4&- 0.237
SCALE 2.01 CHISQ B.i CDNLEV 0 018

l)EIGHTEO AVERAGE D.S812 +&- 0 0367
SCALE & 1.61 CHISQ & 5.2 CDNLEU & 0.074

0 «30

0 «2D

of weighted
e, etc. for
ni ence. The
ally proc-

ram AHR,
es its own
LE, x, and
e different
s shown here).

0«1S

0.10

Values above of weighted
e, scale, etc. for
s convenience. The
ere actually proc-
by program AHR,
calculates its own
of SCALE, x, and
hich are different
he values shown here) ~

0.30 o

0.20 &

Values ahorse of weighted
average, scale, etc. for
readers convenience The
data were actually proc-
essed by program AHR&
which calculates its own
values of SCALE, x, and
6(x) (which are different
from the values shown here).

0.10
6S Et)UL

CD 65 HBC
64 XBC

AH 64 XBC
81 XBC

D.OS

LLAHAN 66 FBC
UNS 6S EtlUL
AKLEE 84 XBC

0.10 &
CALLAHAN 86 FBC
YDUHS 6S EtfUL
BISI 6S H+HL

E 84 XBC

D.DIL, C7

CI

Wl

CP
Cl
III

III

CIo
IO

Cl
Ill

'CP
Cl
Cl

h

0 ~ 0$
Cl
ID

C0

0«DO '-

o
o
40

o
CIo

CPo

CHARGED K TAU B.F PI+PI-PID (U)f 10m-2) CHARGED K 8 R I2PI) i I TAU) CHARGED K 8 «R e I IIU

WEIGHTED AVERAGE ~0.7803 +r- 0.0457
SCALE 1.88 CHISQ 11.S CDNLEV - 0.008

llEIBHTED AVERAGE 4497 8S3 +&- 0.397
SCALE & 1 ~ 7S CHISQ & 6 1 CDNLEU & 0 048

MEIGHTED AVERAGE 41.148S +r- 0.0118
SCALE ~ 1.27 CHISR 4 14«S CDNLEV 0 ~ 106

0.15 i

0.10 i.

O.DS

weighted
etc. for

ence. The
ly proe-

m AHR.
its own

E, x, and
different
shown here).

66 FBC
65 EtlUL
64 XBC
84 HBC
61 XBC

0.08+

0.06 4

0.04 I

0.02 4

Values above of weighted
average, scale, etc. for

enience. The
ually proc-

gram AHR,
tes its own

ALE, x, and
re different
ue s shown he re).

Ay 68 HBC
65 HBC

STENS 64 SPRK

0.8 I

0.4 l

0.2 l

KIRSCH 66
HILL 6f1
BD7T-BODE '68
BALTAY 66
AL, FF-STEI 66
AUERBACH 6S
KREISI ER 64
CHRETIEN 63
BERTANZA 62
BD))EH 60
CRA))FORD SB
BDLOT SB

HBC
DBC
SPRK
HBC
SPRK
SPRK
SPRK
PBC
HBC
CC
HBC
CC

0 ~ 00
Cl
Ill

Cl

4
o
o

cio
o

Cl O
CO

««I

0.0$ Ill ~ IS«

h I
Ol Ol

Cl
Cl
Ill

o
Ol

~FI

CI

o
Cl
III

CHARGED K B«RE IE 3 }&ITAU) NEUTRAL K tfASS ftfEV) K SHORT DECAY RATE (UHITS 10m10 SEC-1)
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12 K01 BRANCHING RA 7105

R 1 ¹ K01 INTO IP I+ P 1-1/TOTAL
R j. O.SB 0.04
Rl 0 ~ 70 Oo 08
Rl 0» 740 Oo 024

(P1)/T{)TAL
CRAWFORD 59 HBC
COLUMBIA 60 HBC
ANDERSON 62 HBC

RZ
R2
R2
R2
RZ
RZ

K01 fNTO tPIO PIO)/TOTAL
0 ' 27 0«11 CRAWFORD 59 HBC
0« 26 0« OS BAGLIN 60 PBC
0 30 0«035 BROWN 61 XBC

1066 0 ~ 335 0« 014 BROWN 63 XBC
198 0 ' 288 0«021 CHR E TI'E N 63 PBC

(Ideogram below)
(K01 INTO Pt» Pt- PIO)/{K02 INTO Pl+ PI- PIO)

0«45 OR LF SS 8 EHR 66 HLBC

( P2) /T CT AL

90 PER CT CO'4F 8/664¹¹4¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹S¹¹¹4¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹4¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹

Pl
P2
P3
P4
P5
pe
P7
PB
P9
P10
P ll

13 K02 PARTfAL DECAY MODES

KOZ INTO 3PIO
K02 INTO PI+ Pt- P{0
K02 INTO PI MU NEUTRINO
K02 INTO P I E NEUTR I NO
K02 INTO PI+ PI-
K02 INTO MU+ MU-

KOZ INTO E+ E-
K 02 INTO E MU

K 02 IN TO TWO GAMMA 5
KOZ INTO P I+ P I- GAMHA

K02 INTO PIO PIO

13 KOZ DECAY RATES

S 95 95 9
5 85 85 9
5 85 45 2
5 85 35 1
5 BS 8
5 4S 4
$35 3
5 3S 45050
5 85 85 0
S 9S 9

Wl ¹ K02 INTO P 10 P I 0 PIO
W 1 54 5 ~ 22 1~ 03

{UNI TS 10¹¹SSEC-ll (Pl)
Co 84 BEHR 66 HLBC ASSUMES CP 8/66

BLUH FhlFE
BOL DT
8 ROI4N

COOP ER
E ISLER
C RAMFOR 0

58 CERN
58 PRL
58 CERN
58 CERN
58 CERN
59 PRL

CONF 272
1 150

CONF 272
CONF 272
CONF 272

2 266

H BLUMENFE{D»M CHINCNSKY ~ L LEDFRHAN//COLUM
E BOLDT 0 0 CALO'WELL Y PAL III/I/I//// M ft
J BROWN»O GLASER + /I//////I////I MICHIGAN
W A COOPER ~ H FILTHUTH + I//I/ JUNGFRAUJUCH
F El SLER» R PLANO + /I BNL+COL+BOLOGNA+PISA
C RA WFORO»CRE STI » DOUGLASS »GOOD» T I CHO +//LRL

REFERENCES
12 SHORT-LIVED NEUTRAL K (498» JP~O-) 1=1/2 M2 ¹ K02 INTO PI+ Pf- PO (UNI TS 10¹*S

WZ 18 3.2e 0.77 ANDERSON
W2 14 1~ 4 0»4 F RANZI NI
M2 136 2 ~ 62 0 ~ 28 0»27 BEHR
M2 2 ~ 54 0« 43 HILL

(Ideogram below)
W3 ¹ K02 INTO PI E NEUTRINO (UNI TS 10¹¹6
W3 8 ~ 1 1~ 0 AUBERT

5'EC-1)
65 HBC
65 HBC
66 H{ BC
66 DBC

(P2 l

ASSUMES CP

SEC-11 (P4)
S5 HLBC

8/66
6/66
8/66
9/66

8/66

BAGL fN 60 NC 18 1043
8 IRGE 60 ROCH CONF 601
BOMEN 60 PR 119 2030
COLUMBIA 60 ROCH CONF 727
HULLER 60 PRL 4 418

BAGL t N ~ BLOCH ~ BR I SSON»HENNESSY + //PARf 5 EP
R W BIRGE »P P ELY + //////// {.RL+WISCONS IN
AOMEN»HARDY»REYNOLDS»SUh HCORE»/PRINCE+8»A.
H SCHWARTZ + ///////////I/////Ill CCLUHB I A

HULLER o Bf RG E ~ FOWLER»GOOD o P I CC I OMI+/L RL+ BNL

BROWN
F ITCH
6OII D

ANDERSON
BERT ANZA

CRA'M FORD

el NC 19 1155 BROWN ~ BRYANT ~ BURNSTEI N GLASER ~ KADYK+//MICH
61 NC 22 1160 V FITCH»P PIROUE ~ R PERKtNS //I PRINCE+LASL
61 PR I?4 1223 GOOD ~ MATSEN ~ HULLER»PICCIONI + lll////I LRL
62 CERN CONF 836 J A ANDERSON»F 5 CRA'WFORD + ////I/I/// LRL
62 PREPR INT 0105 BERTANZA»CONNOLLY CULWICK EISLER + //I BNL

tBERTANZA UNPUBLISHED ~ BUT RECERTIFIED AY AUTHORS ~ AUGUST 66)
62 CERN CONF 827 F 5 CRA WFORD /IIIIIIIIIIIIIII/IIIIIIII LRL

BROMN 63 PR 130 769 BROWNrKADYK ~ TRILLING »ROE + II/LRL+MI CHIGAN
CHRET IEN 63 PR 131 2208 CHRETIEN» //I/ BRANDEI StBROWN»HARVARD+ HIT
KREISLER 64 PR 136 8 1074 M KRE(SLER ~ 0 OVFRSETH ~ J CRONIN I PRINCETON
AUERBACH 65 PRL 14 192 AUERBACH ~ LANDE»MANN ~ SC lULL t »UT 0 + I// PENN

TRILLING 65 UCRL 16473 GEORGE H TR ILLI NG //////I///I///////// LRL
(THIS 15 AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONF ~ PAGE 115)

ALFF-STE 66 PL 21 595 ALFF-STEI NBERGER »HEUFR »KLE I hlKNECHT +//CERN
BALTAY 66 PR 142 932 BALTAY SANDWEI SS STONEHILL + //I YALE+BhL
BOTT-800 66 BERKELEY CONF BOTT-BODENHAUSEN OE BOUARD + // CERN
HILL 66 BERKELEY CONF Hl).{. ROBI NSON» SAK( TT + /I ANL+CARNEGIE
K IRSCH 66 PR 147 939 L KIRSCH P SCHMIDT ///I////////// COLUMBIA

W4 ¹ K02 INTO CHARGED ( 3-BODY)
M4 107 14 ~ 7 1~ 8

(UNI TS 10¹¹6SEC-1) (P2+P3+P41
AUERBACH 65 SPRK USING NEW Kl LIFE &/66

6/66
9/66
9/66

13 K 02 BRANCHING RATIOS

Rl ¹ K02 INTO (PIO P f0 P IO) ICHARGED
Rl 24 0 ~ 24 0«08 A NI K I NA 64 CC
Rl 0 ~ 31 0«06 K UI. YUKI NA 66 CC

R2 ¹ K02 INTO (P I+ P I- PI 0) /CHARGED

( Pl l I ( PZ»P3+P4)

f P2)/( P2+P3+P4)

6/66
9/66

R2
R2
R2
R2
R2
R2
R2
R2
R2

59
79
75
es

326
5se

1729
126
180

0 ~ 185
0 ' 151
0 ' 157
0 ~ 15
0 ~ 159
0 ~ 178
0 ~ 144
0 ~ 162
0 ~ 17

0« 038
0« 020
0«03
0 ~ 03
0 ' 015
0«017
0« 004
0«015
0«03

ASTIER
ADAfR

0« 04 LUERS
Oo C4 A STBURY 1

A STBURY
GUIDON{
HOPKINS
HAMKI NS
KUL YUKI NA

61 CC
64 HBC
64 HBC
65 CC
65 CC
65 HBC
65 HBC
66 HBC
66 CC

8/66
8/66
8/66
8/es
6/66
else
6/66
6/66
9/66

M5 ¹ K02 INTO LEPTONIC {KHU3+KE3) (QUOITS 10¹¹6SEC-1) (P3+P41
M5 109 9 ~ 4 1~ 3 FRANZINf 65 HBC
W5 204 10~ 3 0« 8 CHO 66 DBC
M5 54 11~ 3 1~ 9 GOLDEN 66 HBC

e¹4¹¹44¹444¹4¹¹¹¹¹¹¹¹¹¹¹ ¹4¹¹¹s¹¹¹¹¹4¹4¹¹¹¹44¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ 4¹4¹¹¹¹4¹¹4¹¹¹s¹¹¹¹4¹¹¹¹¹¹¹4444¹¹¹¹4¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹s¹¹¹¹¹¹¹¹¹ R3 ¹ K02 INTO {PI MU NEUTRINO) /CHARGED
R 3 479 0 ~ 356 0«07 L VERS 64 HBC
R3 0 ~ 39 0«08 0»10 ASTBURY 1 65 CC
R3 330 0 ~ 32 0«07 KULYUKINA 66 CC

(P3) I (PZ»P3+P4)

7/es
9/66

O
0
0
0

13 LONG-LIVED NEUTRAL K {498» JP=O-) 1=1/2

13 K02-K01 HASS DIFFERENCE (UNITS OF INVERSE K01 L IFE)

1»9 0«3 F 1TCH 61 CNTR
0 ~ 84 0« 29 0«21 GOOD 61 PBC
1~ 5 0»2 GAMER INI 62 PBC
O»5 0»l CHRI STEMS 63 SPRK

R4 ¹ K02 INTO (P I E NEUTRINO) /CHARGFO
R4 479 0 «487 0«05 LUERS 64 HBC
R4 0 ~ 46 0«08 O»10 ASTBURY I 65 CC
R4 500 0 ~ 51. 0«06 KULYUKI NA 66 CC

RB ¹ K02 (NTO (Pl E NEU)/({PI E NEU)+(Pt MU NEU) )
R5 320 0»415 Oo 120 A STI ER 61 CC

( P4) / (P2+P3+P4 1

( P4 ) / ( P3+P4)

7/66
9/66

D
0
O

Oo 47 0« 21
Oo 26 Oo 36
Oo 60 OR LESS

A UB ERT 65 PBC
0026 BALDO-CEO 65 PBC

FITCH 65 SPRK
ASS ~ CP CONS ~

CF ~ HEISNER 66

6/66

7/66

R6 ¹ K02 INTO(P I+ PI- Pt 0) /TOTAL
R s le 0.18 o.05 STERN 64 HBC

{P2) /7CT AL

0
D
D
D
D H

0

O»445
O»52
00 480

72 + 0 ' 64
0 ~ 55
0 ~ 72

Oo 034
0015
Oo 024
0«18
0«1
0»15

A(.FF-STEI
Oo le BALATZ

BOTT-BODE
CANTER
CHR I STENS
FUJI I

66 SPRK
66 5PRK
66 5PRK
ss DBC
66 SPRK
66 5 PRK

66 DBC
66 5PRK
66 SPRK
66 HBC
66 HBC
66 SPRK

+ 0»62 0«16 HILL
+0«35 Oo 15 JO VANOVI C

+ 0.44 O. OS HF. HLHOP
59 0»65 0» 30 HEI SNER 1

+ SIGN FAVOREO HEI SNER 2
0 ~ 59 Oo 07 H I SCHKE

(Idee){ram below)

KO SCATTER I{ D2

IRON REGENERATOR

KO+D INTO HY&ER ~

C+URAh!IUH REGEN ~

SEE NOTE A

slee
9/66
9/66

ll/66
e/ss
9/66

9/66
11/66
9/66
slee
9/66
9/66

R7 ¹ K02 INTO(LEPTON PI NEUTRINO)/TOTA{.
R7 14 0 ~ 58 0 ~ 17 ALEXANDFR 62 HBC

( P3+ P4) /T OT AL

R8 ¹ K02 tNTO (2 GAMMA)/TOTAL
RA 1 ~ 3 0»S

(UN« 10¹¹-4) (P9)/TOTAL
CRt EGEE 66 SPRK

R9
R9
R9
R9
R9
R9
R9

K02 ENTO {PI+ Pt-) /CHARGED
45 2 ~ 0 0«4
54 2 ' 08 0«35

1«97 0«18
1«93 0« 26
1»993 0« 080
2«22 0«27

(UNIT 10¹-3)
CHRISTENS 64
GALBRAITH 65
CRONIN 65
BASILE 66
BOTT-BODE 66
DEKKERS 66

SPRK
SPRK
5PRK
SPRK
SPRK
CNTR

(P5)/{ P2+P3+P4)

R10 ¹ K02 INTO (P I HU NEU)/(Pl E NEU) {P3) I ( P4)
R10 0 F 81 0«19 ADAIR 64 HBC
R10 0 ~ 78 0»15 DE BOUARD 65 CNTR

8/66

6/66
9/66
9/66
6/ee

s/se

ASSUHED OS~OQ
34 O«081
l5 O«051

0»054
1700 0 ~ 061

AI{D DELTA
0~ 032
00 024
0»06
00015

I~l/2 CRAMFORIIi
O»024 BARDON
O»013 OARMON

FUJI
&»0 ASTBURY 3

13 K02 LIFETIME (NANOSFC 1 t HICRQSEC)

59 HBC
58 CC
62 FBC
64 SPRK
65 CC

Rll
Rll
R 11
R 11
Rll
R 11

K02 fNTO (MU»MU-)/CHARGED
1«0 OR LESS
2 ~ OR LESS
0 ~ 5 OR LESS
2 ~ 5 OR I ESS
0 ' 05 OR LESS

{UNITS 10¹¹-4)
ANIKI NA 65
DE BOUARD 65
A 8 ASH I AN 66
ALFF 66
BOTI'-BODE 66

CC
SPRK
5PRK
5PRK
SPRK

( PS ll ( PZ+P3+P4)
6/66
8/66

90 PER CT CONF 8/66
0«90 CONF» LEVEL 9/ee
0~ 70 CONF»L IR IT 9/66

1(KIGHTEO 4VERASE i0 3161 er 0 013S
SCALE o 1~ 2S CHISO o 1 ~ F COHLKV o 0.19S

l(KISHTEO AVKR4GE e 0 «4834 +i- 0 «0188
SCALE & 0.97 CHISQ 9.4 COHLEV e 0.492

l(KISHTEO AVKRASK 2.387' +i- 0,32$.
SCALE & 1.6S CHISQ & 8.2 COHI, EV O 0»O&2

0.20»

0.1S»

0 ~ 10»

O.OS»

{HRETIEH 63 PBC
BRO)(H 63 XBG
BROI{)t 61 XBC
BAGLIH 60 PBC
(:RA)(FORD 59 HBC

1 0»

0.8»

0.6»

0 ~ 4»

0.2

66 SPRK
68 HBC
68 SPRK
88 SPRK
66 OBC
66 SPRK
86 SPRK
68 OBC
68 SPRK
68 SPRK
66 SPRK
68 PBC
SS PBC
83 SPRK
61 PBC

I(ISCHKE
)(EISHER 1
){EHLHOP
JOVAHOVIC
HILL
FUJII
CHRISTEHS
CAHTER
BOTT-800E
BALAT2
ALFF-STEI
BALOO-CEO
AUBERT
CHRISTEHS
GOOD

0.2S»

0.20»

0.1S»

0.10»

O.OS»

ues above of weighted
age, scale, etc. for
ers convenience. The
were actually proc
d by p rog ram AHR«
h calculates its own
es of SCALE, x, and
(which are different

m the values shown here).

HILL 66 DBC
BFJ(R 88 HLBC
FRAHZIHI 6S HBC
AHOERSOH SS HBC

0.0»
O

O
K SHORT

lO
ce
O
B«F ~

O

«
O

INTO 2 PIO

%o
O
lO

O

CP
O
lO
IO

O

0 O

O O
c» ee

O O

K LOHS-

O
el
O

+
O
In

K SHORT ))ASS OIF tK01 LIFE -1)

0 «0o ~

OO
o

4J
O

C7
O
O

»

O
%0

K LONG RATK INTO PI+PI-PIO f10mm8 SEC-il
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R12
R12 ¹

R12 ¹

R13
R13
R13 ¹

R13
R13
R13 ¹

6/66
6/66

K02 INTO (E+ E-)/CHARGED
10e0 OR LESS

1~ OR LESS
0 ~ 5 OR LESS
200 OR LESS
Oe3 OR LFSS

(UNI TS 10¹¹-4) t P7) I t P2+P3+P4)
ANI Kf NA 65 CC
DE, BOUARD 65 SPRK
ABASKIAN 66 SPRK
ALFF 66 SPRK
BOTT-BODE 66 SPRK

6/66
8/66

90 PER CT CONF 8/66
0,90 CONF LEVEf. 9/66
Oo 70 CONF oL Ie) IT 9/66

KOZ INTO tPI+ PI- GAHMA) /TOTAL t UNITS 10¹¹-3)(P10)/TOTAL
15%0 OR LESS ANIKINA 65 CC
300 OR LESS NEFKENS 66 S PRK

Wl
Wl

14 ETA WIDTH (HEV)

91
325
148
31

1000
16' 0
10' 0
12~ 0
4e0

OR LESS
OR LESS
OR LESS
OR LESS
OR LESS

ALFF 62 HSC
KRAHER 64 OSC
FOELSCHE 64 HSC
JAMES 66 HBC
SALTAY 66 DSC

ETA INTO TWO GAMMASe PART(AL WIDTH
BETWEEN 0 ~ 3 AND 3o0 KEV LUEBBELSM 66 SPRK

6/66
7/66

9/66
R14 ¹

R14 ¹

R14

K02 INTO t E HU)/CHARGED
10oO OR LESS

0 ' 5 QR LESS

tUNITS 10¹¹-4) (PS)I(P2+P3+P4)
ANIKINA 65 CC 6/66
ABASHIAN 66' SPRK 90 PER CT CO'(F 8/66

14 ETA PARTIAL DECAY MODES

R15 ¹

R15
R15
R15
R15

K02 INTO(E+ Pl- NEU) llE Pl+
97 Oo90 Oo 1 8

lo01 Ool6
2500 1~ 06 Oo 05
894 Oo99 Oo02$

NE U)
NEAGU 61 CC
LUERS 64 HBC
ABASH(AN 66 SPRK
KULYUKINA 66 CC

R17 ¹

R17
K02 INTO (PIO PIO) /TOTAL

2 le 2 le 5 le2
(VNl TS 10¹¹-3) (P11)/TOTA(.
CR'I EGEE 66 SPRK

Rlb ¹ K02 INTO(MU+ Pl- NEU) l(HU- Pl+ NEU)
R 16 3200 1~ 02 Oo 04 ABASHIAN 66 SPRK

8/66
8/66
9/66

8/66

7/66

Pl
P2
P3
P4
P5
Pb
P7
PB
P9

ETA INTO 2GAHMA
ETA INTO 3PIO
CTA INTO PI+ Pl PID
ETA INTO P I+ P I- GAHMA

ETA INTO E+E-P I 0
ETA INTO E &E-P I+P I
ETA INTO P IO 2GAMMA
ETA INTO E+E-GAMMA
ETA INTO 2P ID GAHHA

VIOLATES C IN EeHel ~

VIOLATES C

5050
5 95 95 9
5 8S BS 9
5 85 85 0
5 95 35 3
5 85 85 35 3
5 95 05 0
5 35 35 0
S9S9SO

RE FE'RE NCE 5
13 LONG-LIVED NEUTRAL K (498e JP=O-) I~1/2

SARCON 58 ANP 5 156
CRAWFORD 59 PRL 2 361
ASTIER 61 AIX CONF 1 227
FITCH 61 NC 22 lleo
GOOD 61 PR 124 1223

ALEXANCE 62 PRL 9 69
CAMERINI 62 PR 128 362
DARMON 62 PL 3 57
JQVANQVI 63 BNL CONF 42

ACAIR 64 PL 12 67
ALEKSANY 64 CUSNA 2 102

SFE ALSO JETP 19 1019
ANIKINA 64 JETP 19 42
CHRISTEN 64 PRL 13 138
FUJII 64 PRL 13 253
LUERS 64 PR 133 8 1276
STERN 64 PRL 12 459

AN(K IN A 6 5 J INR P 2488
ANDERSON 65 PRL 14 475
ASTBURYI 65 PL 16 80
ASTBURY2 e5 PL 18 175
ASTSURY3 65 PL 18 178

M SARDONe K LANDE ~ L LEDERMAN I/COLUMSIA+BNL
CRAWFORDeCRESTI eDOUGLASS eGQOD + I///// LRL
ASTI ER ~ SLASKOVIC eRI VET ~ SI AUO +/I/ PARIS+EP
V FITCHeP PfROUE ~ R PERKINS I//// PRINCETON
GOOD HATSEN MULLER PICCIONI ~ PQWELL +/I LRL

G ALEXANDER S ALHEIDA F CRAWFORD I///I I.RL
CAMEPINI eFRYeGAI DOS eBI RGE ~ ELY &//IWISC+LRL
J DARHONeA ROUSSET ~ J Sf X lf/ff////PARISeEP
JOVANOVIC eF I SCHER ~ BURRI S + // BNL+HARYLAND

R K ADAIR ~ L 8 LEIPUNER /////II//I YALE+SNL
ALEKSANYANeALIKHANYANe VARTAZARYANe//ERFVAN
ALEKSANYAN+//I LEBEDEV+MOS ENG PHYS+EREVAN
ANIKINA ~ ZHURAVLEVA+I/GEORG ACAD SCI+ OUBNA
CHRI STENSQN CRONIN ~ FITCH e TURLAY I/PRI NCETN
F UJI I e JQVANQVI CH e TURKOT e ZQRN /I RlSL+MARYL ND

LUER Se HI TTRA ~ WILLI S ~ YAMAMQTO IIIIII/II BNL
STERNeRII(FORD eLI NO ~ ANDERSON + /I/ WISC+LRL

ANIKINA VAR DENGUE ~ ZHURAVLEVA ~ KQTLYA+//OUBNA
ANDERSONe CRAWFORD eGOLDF Ne STERN +/I LRL+Wl SC
ASTBURYeFINQCCHIAROeBEUSCH + / CERN+ZURICH
ASTBURYeMICHELINI ~ BEUSCH + I// CERN+ZURICH
ASTBURY MICHELINI BEUSCH + Ill CERN+ZURICH

R18 ¹ K02 INTO (3PIO)/t PI+Pl PIO) I Pl)l I P2)
R18 188 2oO Oo6 A).EKSANYA 64 FBC

¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹

9/66

Rl
Rl
Rl
Rl
Rl
Rl

R2
RZ

R3
R3

R3

R4
R4
R4

R4

R4
R4
R4

14 ETA BRANCHING RATIOS

(P9) IS ASSUMED ~ 0 I)t ALL RATIOS

I P).+ PZ+P7 )I ( P3+P4)ETA INTO NE UTR AI. S/CHARGED
N 10 2o5 le 0 P I CKUP 6Z HBC
N 53 3 ~ 20 1~ 26 BAST( EN 62 HSC
N 2e7 Oo 8 SHAFER 62 HBC

2 ~ 6 ~ 9 8 USCHBECK. 63 HBC
N 280 4 ~ 5 1~ 0 JAMES 66 HBC
N THIS EXPERIMENT HAS NOT BEEN USED IN COMPUTING THE AVERAGES
N AS IT WAS UNABLE TQ CLEARLY SEPARATE PARTIAL HQDES (3) ANO (4)
N FROM EACH OTHER ~ THE REPORTED VALUE THUS PROBABLY CONTAINS
N SOME (UNKNOWN) FRACTION OF NODE (4) AS POfNTED OUT BY E C FQWLER

ETA INTO 2GAMHA/CHARGED t Pl )/ t P3+P4)
Oe99 0048 CRAWFORD 63 HSC

ETA INTO PIO 2GAMMA/NEUTRALS I P7) / ( PI+ P2+P7)
Oo375 0 ' 072 DI GIUGNO 66 CNTR ERROR DOUBLED

THE ERRORS QF DIGIUGNQ+ 66 HAVE BEEN INCREASED BY A FACTOR
OF TWOe TO TAKE INTO ACCOUNT POSSI BLC SYSTEHATIC E'RRORS e AS
SUGCESTED BY THE AUTHORS ~

~ 19 ~ 08 GRUWHAUS 66 SPRK

ETA INTO tP I& PI- GAMMA)/(P fe PI- PIO) (P4)f t P3)
0 ~ 14 Oo 08 FQELSCHE 64 HSC

M 24 Oe73 0~ 25 PAULI 64 DBC
H ThlS EXPER IHENT HAS NQT SEEN I NCLUDED IN THE AVERAGES SINCE
M IT IS NOT CLEAR THAT THEIR CLASS B EVENTS ARE ACTUALLY fROM ETASe

0 ~ 30 Oo 06 CRA WFORDL 66 HSC
N 9 0 ~ 27 Oo10 PAULI 64 DBC
N THE PAULI VALUE BASED ON ONLY 9 E VENTS IS DUF TO CRAWFQRDI 66

o10 ~ 10 KRAEHER 64 DSC
~ 196 ~ 041 FQSTER3 65 HBC

7/66
6/66

6/66

7/66

bleb
6/66

7/66
7/66

AUBFRT 65 PL 17 59 A UBERTe SEHR eCANA VAN eCHOUNET+/I/ PARIS+ORS AY

AUERBACH 65 PRL 14 192 AUERSACH ~ LANDE eMANN ~ SCIULLI + ////// PENNA
SAi. DO-CE 65 NC 38 684 BALDO-CEOL IN GAL I MANI eCIAMPOLILLQ + IPADVA
BEHR 65 ARGQNNE CONF 59 BEHReBRISSONeBELLOTTI+ /I EP+Hf LANOe PADQVA
CHRISTEN 65 PR 140 8 74 CHRI STENSON CRONIN FITCHeTURLAY//PRINCETON

t CHR ISTENSON 65 HAS BEEN CORRECTED FOR INTERFERENCE BY FITCH 65 ~ FOOTNOTE)

CRONIN 65 ARGQNNF CONF 17 FITCH ~ ROTHeRUSSe VERNON-TO BE PUS/PRINCETON
AE BOUAR 65 PL 15 58 DE BOUARD eDEKKERS eSCHARFFe//CERN+ORS AY+MPI
F fTCH 65 PRL 15 73 F ITCHeROTH eRUSS e VERNON I////I/! I PRI NCETQ&
F RANZ INI 65 PR 140 8 127 FRANZINI ~ KIRSCHePLANQ + / COLUMBIA+RUTGERS
GALSRAIT 65 PRL 14 383 GALSRA I TH eMANNI NG ~ JONE 5 +//AERE+BRIST+RHEL

GUIDON I 65 ARGQNNE CONF 49 +BARNESeFOELSCHEeFERBELeFIRESTQ+//BNL+YALE
HOPKINS 65 AR GONNE CONF 67 H W K HOPKINS ~ BACQNeEISLER fl VAND+RUTGERS
H ESTY IRI 65 J fNR P 2449 MESTVIRISHVILI eNYAGUePETRQV ~ RUSAKOV+//J INR
TRILLING 65 UCRL 16473 GEORGE H TRILLING I//I////Ill/Ill////I LRL

(THIS IS AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONFe PAGE 115)

R5

R5
R5
R5
R5
R5

R6
R6
R6

Rb

R7
R7

ETA INTO 3P 10/I PI+ PI- P I 0)
5 FOR THIS RAT(De SEE NOTES ON
5 0 '83 0 ' 32
S 2o0 1~ 0
5 0o90 0 ~ 24
N 0 ~ 38 0 ~ 15
N 0o41 0 ~ 11
N GIVEN SY CRA WFQRO2 66

(P2)/ (P3)
TABLE 5 FOLLOWING THIS LISTING

CRA WFQRD 63 HBC ASSUMoP7/P2 = 0 7/66
FQELSCHE 64 HBC ASSUM. PT/P2 0 7/ee
FQSTERI 65 HBC ASSUMe P7/P2 ~ 0 7/66
CRAWFQRD2 66 HBC ASSUHo(P7)/(P2)=le8 6/ee
FOSTER1 65 HSC ASSUMo(P7)/(P2)=1 ~ 8 6/66

ETA INTO 2GAMMA/I PI+ Pl- PO)
1~ 61 Oo39 FOSTER 64 HBC

t Pl 'I/ I P3)

ETA INTO 2GAMMA/3P I 0 I P1)I (P2)
1~ 1 Oo3 OR LESS CHRETIEN 62 PBC

5 1 ~ 10 0 ~ 5 MULLER 63 DBC ASSUHe P7/P2 = 0 7/ee
S FOR PRECEDING CARDe SEE NOTE S ON TABEL 5 FOLLOW( NG THIS LIST( NGo

2038 OR MORE STRUGALSKI bb HLBC 9/66

,AL FF 66 PL 21 595 ALFF-STEINBERGFReHEUEReRUSBIA + ll CERN
BALATZ e6 BERKELEY CONF' BALATZ BEREZIN + // ITEP
BASIL E 66 BALATON CONF BASI(.F. ~ CRONIN THEVENET + // SACLAY
8EHR 66 BERKELEY 28 BEHReBRI SSONeRAI-DO CEQLINeAUBERT+I PAOUAe EP
BOTT-100 66 PL 23 277 BOTT SODENHAUSEN ~ DE BQUARDeCASSEL+ // CER'(

RB
RB
RB
R8

ETA INTO NEUTRAL/I P I+ PI- Pl 0)
280 3 ~ 6 Oo8 KRAEMER 64 DBC

3 ' 8 lel PAULI 64 OBC
F 89 0 ' 56 A I.FF- 5TE I 66 HBC

f Pl+P2+P7)/( P3)

7/66
9/66

CANTER
CHD
CR I EGFE
DEKKERS
FUJI I

(FUJ II

ee PRL 17 942
66 BERKELEY CONF
be PRL 17 150
66 THF S I S BRUSSELS
66 PRL 13 253
66 IS THE CORRECTED

+CHOeENGLER eF I SKeHILL + /I CARNEGI E+BNL
CHQ CANTER DRALLE E'NGLEReFISK+ II CARN+BNL
+FOX FRAUENFELDER HANSON MOSCAT+/I ILLINOIS
0 OEKKERS + IIIII/IIIII II!/IIIIIII III CERN
F U J I I ~ JOVANOVICH e TUR KOT ~ ZORN//8NL+ MARYLAND

VALUE GI VEN BY JQVANOVICH+ 66)

R9
R9
R9
R9

R10
R10

ETA INTO fE+E-PI+PI-)/TOTAL I UNITS 10¹¹-2) (P6)/TOTAL
Oe7 OR LESS RI TTENBER 65 HBC 6/ ee

ETA INTO (E+E-PIO)/(Pl+PI-PIO) (UNITS 10¹¹-2)(P5)!(P3)
LESS THAN lol le 1 PRICE 65 HBC

0 Oo77 OR LESS FQSTER2 65 HBC
0 o45 OR LE SS BAGLIN 66 HLBC 0~ 9 CONF LEVEL 9/66

GOLDEN
HAWK INS
H ILL
J QVANOVI
KULYUK (N
MEISNFR1
MEISNER2
M EHL HOP
H I SCHKE
NEFKENS

66 BERKELEY 28
66 PL 21 238
bb 8ERKEI.EY CONF ~
66 PRL 17 1075
66 SERKELEY 28
66 PRL 16 278
66 PRL 17 492
66 BERKELEY CONF ~
66 BERKELEY CQNFo
66 PL 19 706

R e GOLDENe F~ CRA WF ORD ~ De STERN /I LRL
C J 8 HAWK( NS IIIIII//Ill/Ill!If!Ill/ YALE
HILLeROSI NSONe SAKI TT + // BNL+CARNEGIE
JQVANQVICH ~ FUJI I TURKOTeZORN +/I BNL+MD+Hlf'
KULYUKINA ~ MESTVIRISHVI LI eNEAGUe PETRe//JINR
G W MEI SNEReS 8 CRAWFQRDeF CRAWFORD // LRL
G HEI SNEReB CRAWFORD eF CRAWFORD /////I LRL
HEHLHQP eGOODePICCI ON( + /I LA JOLLA
+ ABASHIANeABRAMSeCARPENTER + // ILI.INOIS
NE FKEN SeABASHIAN eABRAMS eCARPENT ER+ /// ILL

Rll
Rll

R12
R12
R12

R13
R13
R13

ETA INTO (E&E-PI+PI-)/tPI&PI-GAMMA) tP6)/ I P4)
1 Oo026 Oo 026 GROSSHAN 66 HBC 6/66

ETA INTO 3P 10/NEUTRALS
0 ~ 209 Oe 054

~ 34 F 04

I P2) I I Pl & P2&P7)
D I GI UGNQ 66 CNTR ERRCR DOUBLED 6/66
GR UNHA US 66 SPRK 7/66

ETA INTO 2 GAMMA/NEUTRALS (PI)/(Pl+P2+P7)
0 ' 416 0 ' 044 0 I Gf UGNO 66 CNTR ERRCR DOUBLED 6/66

~47 ~ 06 GRUNHAUS eb SPRK 7/ee

¹e¹e¹e¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹¹¹¹e¹e¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹

14 ETA (549¹JPG~O-+) l=O

14 ETA MASS (HEV)

R14
R14
R14

R15
R15

R16
R16

ETA INTO 2GAMMA!(3PIO + PIO 2GAMMA) (P1)/ (PZ+PT)
0 ~ 80 ~ 25 BACCI 63 CNTR 7/66

ETA INTO PI 0 2GAMMAf 2GAHMA (P7)/( P1) 7/eb
~ 5 OR LESS WAHLIG 66 SPRK ~ 9 CONF LEV(. 7/ee

0 ' 86 0 ' 47 STRUGALSK 66 HLBC 9/66

ETA INTO (E+E-PIQ) /TOTAL fP5)/TOTAL 7/66
0 ~ 7 OR LESS RITTENSER 65 HBC 6/66

53 54'9 ' 0
35 54bp 0
91 548 ~ 0

549 ' 3
148 54900
325 552o 0

548 ~ 2
250 552 ~ 0

1o2
4o0
1~ 0
2o9
Oo7
3o0
0 ' 65
4e0

SA STI EN
PICKUP
ALFF
OELCOURT
FOE LSCHE
KRAEMER
F OSTER3
JAMES

62 HBC
62 HSC
62 HSC
63 CNTR
64 HBC
64 DBC
65 HSC
66 HBC

««& ««««j &«««««I & ««««««0«««««««««0 «««««««« ««««««««

7/66
6/ee

A
A

A

A

A

A

OFCAY ASYMMETRY
1351 7 ~ 2
565 4e 1
705 -6o0

10665 0 ' 3
1300 5 ~ 8

CE CAY ASYHMETRY
33 -0 ~ 02

PARAHETER FOR
2 ~ 8
4 ' 1
4 ~ 0
1~ 0
3 ~ 4

(Ideogram
PARAMETER FOR

0 ' 17

Pl+ Pl- PIO
BALTAY
F QWLER
R UTH-SACL
F I NQCCH I A

OTHERS
on next gage)
PI+ P I- GA MHA

CRA WFORDl

66 OBC
66 HBC
66 HBC
66 5PRK
66 HSC

66 HBC

«

14 ETA C-NQNCONSERVI NG DECAY PARAMETER

8/66
8/66
8/66
8/66
8/66

11/6&



ROSENZELD ZT AL. Data on Particles and Resonant States 17

)IEIGHTEO AUER4GE ~1.19 +/- 1.43
SCALE & *.CC CHISO ~ 11.0 COHLEU ~ 0.027

Oe2S &

I ~ 2939
1~ 2933

17 NE UTRON ( 939~ J~] /2) I a]/2

17 NEUTRON-PROTON MASS DIFo (HEV)

SONDELID 60 CNTR
SALGO 64 CNTR

0 ~ 0004
0~ 0001

0.20 t
1~ 01

17 NEUTRON LIFETIME (UNITS 10443 SEC)

Oe03 Oo03 SOSNOVSKI 59 PILE

Oo10 &

Oo05

Oe0o
Ct

e
4L« Ln Ln

I
KTA C-HOHC(]HSERUZHG

HERS 68 HBC
HGCCHIA 66 SPRK
TH-SACL 66 HBC
)ILER 68 HBC

LT4Y 66 OBC

4
C7
CL

e
Ln

CI

LLt

OECAV PARAHe I ERCEHT

COHEN 56 PR 104 283
SOSNOVSK 59 JETP 9 717
BONOEL 10 60 PR 120 887
SALGO 64 NP 53 457
COHEN 65 RNP 37 537

REFERENCE S
1 7 NEUTRON (939 t J=l/2) lo]/2

V M COHENt CORNGOLD ~ RAMSEY II BNL+HARVARD
SOSNOVSKI I t SPI VAK ~ PROKOFEV + // I AE MOSCOl
SONDEL EDt BUTLER t KENNEDY +I/US NRL+CATH UN IV
R SALGOt STAUBt MI NKLERt ZAHSONI /I ZURICH
E R COHEN tDUHOND I///I NAASCtCAL INST TECH

44444 4 444444444 444«ttttt ttttttttt 44444«tet 444444444 444444444 444444444tttttt 444444444 ttttttttt 444444444 ttttttttt 444444444 444444444 444444444

weeawm eee

17 NEUTRON MAGNETIC MOMENT (HAGNETONS«938 ~ 2 NEV$

HM 1'913148 Oo000066 COHEN 56 SPECIAL

4tttt4 ttttttttt ttttttttt 444444444 444444444 ttttttttt 4444444tt tttttttttL

P EVSNER
A(.FF
BASTIEN
CHRET (EN
P I CKUP
5HAF ER

61 PRL 7 421
62 PRL 9 322
62 PRL 8 114
62 PRL 9 127
62 PRL 8 329
62 CERN CONF 307

REFERENCE S
14 ETA( 549t JPG&0-+) It-'0

PE VSNER tKRAE NER t NUSSBAUNtRI CHAR DSON +//JH)
ALFF ~ BERLEYtCOLLEYtBRUGGER +/I/COL+RUTGERS
BASTIENtBERGEtOAHL ~ FERRO-LUZZI + I///I t.RL
CHRETIEN+ //SRAND+SROMN+HARVARDt HIT+PADOVA
E PECKUPt ROBINSONtSALANT II/// NRC+CAN+SNL
J SHAFERtFERRO-LUZZI tMURRAY + ///// UC+LRL

18 I.AMSDA (1115tJPe] /2+) 1~0

Hyperon Masses

For the A mass, there is a large discrepancy between. n
the measurement of SCHMIDT 65 and the emulsion measure«
ments reviewed by BHOWMIK 63. The former determination
used range measurements in a hydrogen bubble chamber.

FOELSCHE 64 PR 134 8 1138
KRAEMER 64 PR 136 8 496,
P AUL I 64 PL 13 35 1

PRICE 65 PRL 15 123
FOSTER] 65 PR ]38 S 652
FOSTER2 65 ATHENS
FOSTER3 65 THESIS
RITTENSE 65 PRL 15 556

H M FOELSCHEtH L KRAYBELL ///I////I// YALE
KRAEHER tHADANSKYtFIELDS + I/ JHU+NM U«MOOD
E PAULI tA MULI ER IIII//////II LPCHE«SACLAY

t. ~ RePRICE tF ~ Se CRAMFORD I/t. RL
F OSTERt PE TERSt ME ER tLOEFFLER +II'M ISC+PUROUE
F OSTER t GOOD t HEER //M IS CONS IM

M ~ C ~ FOSTER IIW IS CONS IN
R I TTENB ERG t KALBFLEI SCH /III IIIIIII LRL+BNL

ALFF-STE
8AGL IN

AL SO
BALTAY
CRAMFR Dl
CR AMFR C2

66 PR 145 1072
66 BERKELEY CONF
66 PL 22 219
66 PRL ]6 1224
66 PRL 16 333
66 PRL le 907

ALFF-STEI NBERGER ~ BCRLE Y+I/COLUMBIA+RUTGERS
BAGLIN ~ BE ZAGUE TtDEGRANGE+ // EC ~ POLYl'+i RL
BAGLINt BE ZAGUET ~ DEGRANGE+ I/ EC ~ POLYT+t. RL
+FRANZE Nl tKIHtK( RSCH+/COLUMBIA«STONY BROOK
F ~ SeCRAMF ORD ~ Lo R ~ PRICE I/L RL

S CRAMFORD ~ L LLOYD ~ E FOMLER //LRL+OUKE

DIGIUGNO 66 PRt. 16 767
JAMES 66 PR 142 8&6
GROSSHAN 66 PR 146 993
GRUNHAUS 66 THESIS
I.UEBBELS 66 BERKELEY SA
STRUGALS 66 BERK CONF
MAHL IG 66 PRL 17 221

D IGI UGNOtG IORGE ~ 5 ILVESTRI+//NAP«TRST+F RASC
F E JAMEStH L KRAYBILL I////II/// YALE+SN
R GROSSMANtL PRICE tF CRAMFORD II/I///I LRL
J ~ GR UNHAU S //COLUMBIA
LUEBBELSHEYER+ II BONN+
STRUGAL SKI,CHUVILE I VANOVS KA JA + // DUBNA
'MAHLIG ~ SHE BATA tNANNELLI //HIT+PISA

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS

BACC I 63 PRL 11 37 SACCI ~ PENSO ~ SALVINI + //ROME U+CNEN FRASCA
BUSCHSEC 63 SIENA CONF 1 166 BUSCHBECK-CZAPPtCOOPER + //VIENNA+CERN+AMS
CRAMFORD 63 PRL 10 546 F S CRAIFORDtLLOYDtFOMLER I//I/// LRL+DUKE
OELCOURT 63 PL 7 215 DELCOURTtLEFRANCCIStPEREZ Y JORSA+I/ ORSAY
HULLER 63 SIENA CONF 99 MULLER ~ PAULI + //LPCHE&SACLAY IF+ROME+INFN

18 LAMBDA MASS (NEV)

HBC ERROR IS STAT IS ~
HBC ERROR IS STATES ~
RVUE 4 SEE NOTE L BELOM
ACCOUNT FOR 46 KEV
IN CHARGED PION «IASS ~
HBC ERROR IS STATES ~
HSC ERROR ES STATES ~
HBC

25 1115~ 06 Oo41 ARMENTERO 62
1115~ 27 Oe 36 SAL TAY 62
1 115o44 Oo'12 BHOMMEK 63

ABOVE LAMBDA MASS HAS BEEN RAI SED 35 KF V TO
L INCREASE IN PROTON MASS AND 11 KEV DECREASE

1115~ 4 0 ~ 2 SADIER 64
635 1115' 86 Oe09 SALTAY 65

N 1 115~ 61 Oe 07 SCHMIDT 65
N SEE NOTE PRECEDING LAMBDA MASS Ll STINGS

1]15~ 6 Do 4 LONDON 66

M

M

M 1.

M

N

M

6/66
6/66
9/66

HBC 6/66
w ww w& wow wow % ~ w w ~ &ww& w» w ww 0 w ~w&&ee&&w gl&loeeee~ww

The Z mass of SCHMIDT 65 (ii96.53+0.24 MeV) also
obtained using HBC range measurements, is also in disagree-
ment with previous emulsion determinations and with ttLe one,
by the same author, which does not use range measurements.
Therefore, as a temporary procedure, we do not include any
determinations of absolute masses which use range measure-
ments in HBC. BURNSTEIN 64 has two sorts of measurements:
absolute masses which again depend on HBC ranges, and mass
differences; we have used only the latter. Both authors, P.
Schmidt and O. Snow (representing Burnstein et al. ) agree
with this procedure.

BASTIEN 62 PRL 8 114
C ARNONY 62 PRL 8 117
ROSENFEL 62 PRL 8 293

BA STIEN tBERGEtOAHL ~ FERRO LUZZI t Ml t I.ER+/LRL
0 CARMONY A ROSENFELD VAN DE MALLE //I LRL
A ROSENFELDtD CARHONYtVAN DE MALLE //I LRL

]8 LAMBDA LIFETIME (UNITS 1044-10)

REFERFNCES ON ETA ASYHME TRY PARAMETERS

SA(.TAY 66 PRL 16 1224
CRAMFRDl 66 PRL 16 333
OTHERS 66 PR 149 1044
FOMLER 66 SAPS 11 380
F INOCCHI 66 BERKELEY CONF
RUTH SAC 66 SERKELEY CONF

SALTAYtFRANZINI ~ KIN ~ Kl RSCH+/COLUN+STONY BK
F ~ SeCRAMFORD ~ t.~ Ro PRICE //LRL
COLUMBIA ~ LR L t PURDUE t MI SCONS I Nt YALE
EeCeFOMLER IIDUKE
F INOCCHEAROtCNOPSt HULLER+//CERN+ZUR+SACLAY
RUTHEFORD-SACLAY COLLABORATION

T
T
T

T

t) 74'
188

U 61
U 40
U 454

825
140

2o75
2 ~ 63
F 08
F 04
2o 29
2 o72
2o72

Oe45
Oo 21
Oo46
Oe 78
Oe 15
Oe 16
00 29

0038
Oe 21
Oo31
Oe 51
Oe 13
Oe 16
Oe27

SLUMENFEL 58 CC
SOLDT 58 CC
BROMN 58 PBC
COOPER 58 CC
EISLER 5S HSC
CRAMFORD 59 HBC
SOMEN 60 CC

T t) 748 2e58 Doll Oe 11 BERTANZA 62 HBC
T 186 2o60 Oo28 Oo20 C-C CHANG 62 HSC
T tl 3447 2 ~ 52 Oe08 F UNG 62 PBC
T 799 2e69 Dell Oell HUMPHREY 62 HBC

6/66

16 PROTON (938tJ~]/2) k&1/2

16 PROTON HASS (NEV)

938o 256 Oo 005 COHEN 65 RVUE

16 PROTON LIF ETI HE ( UNI TS 104426 YR)

7/66

2239 2o36 Oo06
706 2o76 Oo20
794 2 ' 59 Oo09

2260 2 ~ 31 Oo 1 0
137S 2e59 Oo07

Oo06 SLOCK 63 HESC
CHRETIEN 63 PSC
HUBBARD 64 HBC
KREISLER 64 SPRK
SCHMARTZ 64 HBC

T 635 2~ 51 Oe 16 BALTAY 65 HBC 6/66
7 2534 2o6 Oo1 HILL 65 SPRK

916 2 ~ 35 Oo 09 SURAN 66 HLBC 6/66
T 2213 2e452 Oo 056 Oo 054 ENGELHANN 66 HSC 9/66
7 t) UNPUBLISHED HEASUREMENTS (EXCEPT THESES) NOT INCLUDED IN AVERAGE 7/66

(Ideop'em on next nege)wow ~4 & ow & ~ T & 4e %\ \ w w ~ wwwwwwwww w~ & ww
T + OVERf 4 OVER

le 5
60e 0

BACKENSTO 60 CNTR
KROPP 65 CNTR 6/66 18 LAMBDA NAGNETIC MOHENT (HAGNETONSt938 ~ 26 NEV)

16 PROTON MAGNET MOMENT(E/ZHP)

HN 2e792763 OeOC0030 COHEN 65 RVUE

jtttttt 444444444 444444444 444444444 444444444 444444444 444444444 444444444

7/66

NL( Oe5
NL( 0 ' 6
MM 8553 0072
HM 151 0 ~ 28
MM Oe19

COOL 62 SPRK
KERNAN 63 CC
ANDERSON 64 HBC
CHARREERE 65 ENUL
HILL 66 SPRK 9/66

SACKENST 60 NC 16 749
COHEN 65 RNP 37 537
KROPP 65 PR 137 S 740

REFERENCE S
16 PROTON (938tJ=l/2) I~1/2

BACKENSIDSS ~ FRAUENFELOER HYANS 4 I/// CERN
E R COHEN t J M H DUHOND ///I NAASC+CALTECH
M R KROPP tF REINES I//CASE INST TECHNOLOGY

Pl
P2
P3
P4

18 LAMBDA PARTIAL DECAY NODES

LAMBDA INTO PROTON Pl-
LAMBDA INTO NEUT(LON PEO
LAMBDA INTO PROTON MU- NEUTRINO
LAMBDA ENTO PROTON E- NEUTRINO

S]6S 8
$17S 9
516S 4S 2
S16S 3S 1

tttttt ttttttttt ttttttttt ttttttttt 444444444 444444444 444444444 444444444
444444444 444444444 ttttttttt 444444444 444444444 444444444 444444444



18 REvzzws oz MQDERN PHYsIcs JANUARY 1967

18 LAMBDA BRANCHING RAT( OS

R I ¹ LAMBDA
Rl
Rl
R1 903
Rj,

R 2 e LAMBDA
R2
R2
R2
R2
R2 75

INTO I P
0 ~ 627
Oeb5
0 ' 643
0.685

INTO ( N

0 ~ 23
0 ~ 43
0 ' 28
Oo35
0 ' 291

PI —)/t(P PI-)+(N PIO))
0 ~ 031 CRA WFORD
Oo 05 COLUMBI A

0 ~ 016 HUHPHRE Y

0 ~ 017 ANDERSON
(IdeoJrram belov)

PTO)/t(P PI-l+(N PIO) )
0 ~ 09 Ef SLER
0 ~ 14 CRA WFORD

Oe 08 BAGLI N

0 ~ 05 8ROMN
0 ~ 034 CHRETIEN

59 HBC
60 HBC
62 HBC
62 HSC

57 PBC
59 HBC
60 PBC
63 XBC
63 PBC

tP1)/ I Pl+P2)

t P2)1 t P1+P2l

R 3 «LAMBDA INTO ( P E- NEU) /TOTAL t UNI T'5 10»»-3) t P4)/ ( P14 P2)
R3 15 2 ~ 0 0 ~ 5 HUNPHRF. Y 61 RVUF.

R3 8 2 ' 9 1 5 1 ~ 2 AUBERT 62 FBC
R3 150 Oe82 0 ~ 12 Oo13 ELY 63 FSC
R3 20 1 ~ 55 0 ~ 34 L I ND 64 HBC
R3 102 0 78 0, 1? BAGLIN 64 FBC

(Ideogram belov)
R4 « I ANBDA INTO (P MU- NEUI/TOTAL (UNITS 10»¹-4l (P3l/ t P14P2l
R4 e 1 0 ~ 2 OR GREATER 5 DOD 62 HSC
R4» 1 1 ~ 0 OR LESS ALSTON 63 HSC
R4 e 2 1~ 0 OR i. F. SS KERNAN 64 FSCR4» BETWECN I 3 AND 6 ~ 0 L IND 64 HBC
R4 3 1 ~ 3 0 ~ 7 lIND 64 RVUE
R4 2 1 ~ 5 1 ~ 2 RONNE 64 FBC

7/66

KREISLER 64 PR 136 8 1074 H N KRET SLFReO OVERSETH J CRONIN I//PRINCE
L fND 64 PR 135 8 1483 t. fNO, BINFORD GOOD ~ STERN ///I///I WISCONSIN
RONNE 64 PL 11 357 RONNE+ /// CERN+EP4UCOL-LONDON+UNIV ~ BERGEN
SCH'MARTZ 64 UCRL 11360 THESf 5 JOSEPH ADAH SCHMARTZ IIII/IIIIIIIIIIII LRL

BAlTAY 65 PR 140 8 1027
SARLOM 65 PL 18 64
CHARR TER 65 Pt 15 66
HILI 65 PRL 15 85
SCHMIDT 65 PR 140 8 1328

BALTAY ~ SANDWEI SSeCUT. 'WICK ~ KOPP + //YALE+BN.
J SARLOWr BLAIR rDUKE ~ MANN+//CERN+RUTH+PENNA
CHARRI ERE GIBSON+' //// EPUL+BRIST+CERN+MPI
D 4 HTLLeK K Lf //I///If/////////////I Mff
P SCHMI DT /11 IIIII IIII II /1111111/ '

COLUMBIA

SERGE
BUR AN

ENGELMAN
HILL
LONDON
HERR "ll

CFe
OVERS iTH

6$ BERKELEY CONF ~

66 PL 20 318
66 BFRKEL EY CONF ~

66 BERK EL EY CONF
66 PR 1ci3 1034
66 .BERKELEY CONF
66 UCRL 16455
66 BERKELEY CONF

BERGErCABTBSO ll RVUE
BURAN ~ E I VI NDSONr SKJEGGESTADe TOFTE + //OSLO
ENGEt MANN ~ F ILTHUTH e A LEXANDER+/HE IDBG+MEIZM
HILl. ~ LI e JFNKI NSr KYC I A r RUOERNAN ll BhL
LONDCJN e RA U eGOL 08 ERG ~ L ICHT HAN+// SNL»SYRACUS
MERR I LL r SHAF ER ~ BERGE 11 LRL
DFANE NERR I LL {THES I 5 ~ BERKELEY ) ///// L RL

0 ~ E OVERSE TH e R F ROTH// MI CHI GAN+PRI NCET ON

19 SIGNA+ (1189r JP=1/2+) I"-1

19 SIGMA+ MASS (ME V)

M N SEE NOTE PRECEDING LAMBDA MASS t I STINGS

»»»»¹c»¹¹¹»»»»»»»»»¹e»»»ee»¹»»«¹» e»»»»«»»e»»»»«»««» -»»¹»»»»e»
»»«»»» «e»»»¹»»»»e«»»»»e» «eee»«e«e «»«»»««»»»»eee»»e» «e»»e«»ee «e»»eee»»

18 LAMBDA DECAY PARAMETF. RS

HA L AM BOA-
0 ~ 62
0,747
0 ' 655
0 e 66 3

A- e ALP
A-
A- 2529
A- 4660
A-

I LAMBDA INTO PI- PROTON)
0 ~ 05 CRONIN 63 CNTR
0 ~ 086 NERRf LL 66 HBC FROH Xt — DECAY
Oe 0?5 OVERSETH 66 SPRK LAMBDA FROM PI-P
0 ~ 022 SERGE 66 RVUE INCLUDES ALL ABOVE

6/66
6/69
9/66
9/66

M

M 5
5

144 1189~ 38 0 ~ 15 BARKAS 63 EMUL 4 SEE NOTE 5 BELOW
58 1189e48 0 ~ 22 SHOWHIK 64 ENUL + SEE NOTE 5 BELOW

ABOVE SIGMA+ MASSES HAVF. BEEN RA I SED 30 KEV TO ACCOUNT FOR e6 KEV
INCREASE IN PROTON MASS AND 21 KEV DECREASE IN PION MASS

1189' 59 0 ' 11 SCHMIDT 65 HBC

19 SIGNA+ LTFETT HE t UNI TS 10«e-10)

9/66

AO

AO

AE
AE

ALPHAO /ALPHA- FOR (.AHBDA (L INTO Pf 0 N/L INTO Pf — P)
1~ 10 Oo 27 CORK 60 CNTR

A(. PHA LAMBDA E- I LAMBDA INTO PROTON F.— NEUTRINO)
0 F 06 Oe19 BARLOW 65 SPRK 7/66

127 0 ~ 98 Oe16
41 0 ~ 82 0 ~ 34

117 0 ~ 85 0 ~ 14
54 0 ~ 80 Oe 10

GLASER
Oo12 PUSCHEL
Oo20 E VANS
0 11 F RE DEN

0, 067 KAPLON

58 RVUE
60 E MUL
60 E MUL
60 E MUL

60 E NUL

F- «P)c I ANGLE (TAN(PHI )=SETA/GAMMA) (OEGRFE)
F- 13~ 0 17e 0 CRONIN 63 SPRK
F- 4660 6 0 7 5 OVERSETH 66 SPRK

LAMBDA FROM P I-P
LAMBDA FROM P I-P

«»««e» e»»»»e»«» ««e¹e»¹e»»»»»¹e»«» «»»»»«»»e ee»¹»»»»» e»»»»««e»»»»¹»»»e¹
9/66

23
49

140
192
456

0 ' 76
0 ' 75
0 ' 82
0 ' 749
0 ' 765

0 ~ 22
0 ~ 13
0 ~ 10
0 ~ 056
0 ~ 04

Oo 14 CHIESA 61 EMUL
Oe09 BERTHELOT 61 PBC
Oo 08 BARKAS 61 EMUL
Oe 052 GRARD 62 HBC
Oe 04 HUNPHRE Y 62 HBC

E ISL ER
BLUMENFE
BOL DT
BROWN

COOP ER
ETSLER
CRAWFORD

57 NC 5 1700
58 CERN CONF 270
58 PRL 1 148
58 CERN CONF 270
58 CERN CONF 270
58 CERN CONF 270
59 PRL 2 266

SAGl IN 60 NC 1S 1043
SOWEN 60 PR 119 2030
CORK 60 PR 120 1000
COLUMBIA 60 ROCH CONF 726
HUMPHREY 61 PRL 6 478

REFERENCE 5
18 LAMBDA (1115e JP=1/2+) I=O

E I SLER PLANO SA&I OS SCHWARTZ + //COLUM+BNL
H BLUMENFELO ~ M CHI NOWSKY ~ L LEDERNAN//COLUM
E BOLDT, O n CALDWELL, V PA(. 11111111111HIT
BROMNrGLA SER ~ GRA VES r PERL rCRONT N + /I MICH
M 4 COOPER H F I LTHUTH + /I//I JUNGFRAU JOCH
F FTSLERrPLANOrSASSI 4 /I SNL+COLUM+BOL4PT
CRAWFORD ~ CRE STI ~ DOUGLASS ~ GOOD + I///I LRL

SAGLIN ~ BLOCHeBRI SSONeHENNESSY + //PARIS-EP
SOMENr HARD YrRE YNOLDS r SUN + //I// PRI NCETO4
CORK ~ KERTH r WENZFLeCRONI Nr COOL //LRt-+PR+BNL
M SCHMARTZ + ////If ///////I////// COLUMBT A

HUMPHRE YeKI RZ ~ ROSENFELDrRHEE + //LRl+SYRAC

0 12
0 ~ 09
0 ~ 03
0 ~ 018
0 ~ 07

203 0 ~ 84 Oo CB
181 0 ' 84
900 0 ' 76

0 ~ 83
381 0 ~ 80

8HO MHI K 64 E NUt
BALTAY 65 HBC
CARAYANNO 65 HBC
CHANG 65 HBC
COOK 66 5PRK

MM 43 1 ~ 2
MM 381 1 ~ 5
MM 3 ~ 2
NN 44 3 ~ 1

lo5
lol
le 1
1o4

BR I STOL
C OOK
GOZA
SULLI VAN

66 ~ NUL
66 r PRK
66 F MUL
66 E NUL

K- P
PH OT DP ROD

19 SIGNA+ PARTIAL DECAY MODES

19 5 IGHA+ MAGNE TIC MOMENT I MAG)BRETONS e938 ~ 26 MEV)

6166
6/66
6/66
7/66

9/66
7/6.6
9/66
9/6&

ANDERSON
ARHENT ER
AUBERT
8 ALT AY

BERT ANZA

CHANG
COOL
F UNG
GOOD
HUH PHR EY

62 CERN CONF 832
62 CFRN CONF 236
62 NC 25 CI79
62 CERN CONF 233
62 PRFPR INT D 105
62 THES IS DUKE
62 PR 127 2223
62 BAPS 7 619
62 PRL 9 518
62 PR 127 1305

ANPERSONeCRA WFOROeGOLOENeLLOYD + ///// LRL
ARMENTERO 5+ ICER N+EP+ LONDON+BI R M+C EN-5 ACL AV

AUSERT ~ BRI SSONrHENNESSY ~ SIX + /// PARIS-EP
RALTAY ~ FOMLEReSANOWEI SSeCULWICK4//YALE48M
BERTANZA ~ CONNOLLYeCULMICKeEISLER + /// BNL
CHUEN CHUEN CHANG /////////////////// DUKE
COOL ~ HILL ~ MARSHALL + ///// SNL+ HIT+NYU4ANL
SUN Yl U F UNG ////I/////////////////I /I L RL
M t. GOOD, V G LTND /IIIIIII/r lll/ WISCONSIN
W E HUNP4REYeR R ROSS /////////I/////I LRL

Pl
P2
P3
P4
P5
P6
P7

5 IGHA +
S ICHA +
Sl GMA 4
S I CMA +
5 IGMA +
5 IGMA +
SIGNA +

INTO PROTON Pf 0
INTO NEUTRON PI+
INTO NEUTRON P I+ GAMMA

INTO LAMBDA E+ NE U

INTO PROTON GANMA

INTO NEUTRON MU+ NEUTRINO
INTO NEUTRON E+ NEUTRINO

5165 9
5175 8
5175 85 0
5185 35 0
5165 0
5175 45 2
5175 35 1

ALSTON
SERGE
BHOWH IK
BLOCK
BROMN
CHR ET I EN
CRONIN
ELY
KERN AN

63 UCRL 10926
63 THESIS (BERKELFY'l
63 NC 28 1494
63 PR 130 766
63 PR 130 769
63 PR 131 2208
63 PR 129 1795
63 PR 131 868
63 PR 129 870

A L 5TON r KI R Z e NE UF E LD ~ 5OL MI T Z e WOH L HUT II L RL

J PETER BERGE ////////I////I/////////I LRL
8 SHOMMTK eD P GCJYAL //////11//////// DE( HT

BLOCK eGESSAROLI rRATTI rKIKUCHI + //NW+BLGNA
BROMNr KAD YKe TRllLING rROE 4 ///LRL+MTCHtGA4
CHRE Tl ENe CROUCH+ I//BRAND+BROMN+HARV ARO+MIT
J W CRONI Nr 0 E OVERSETH //////// PRI NCETD4
ELY ~ GIDAL ~ KALMUSeOSWALDr POWELL + If/Il LRL
KERNAN ~ NO VE Ye WAR SHAM e WATTE NBE RG // ANL+It. l

19 SIGMA+ BRANCHI NG RATI OS

Rl » SIGNA+ INTO (NEUTRON Pl+) /(NUCLCON PI ) t P2 ) / t Pl+P2)
Rl 308 0o490 0 ~ 024 HUNPHRE Y 62 HBC
Rl 0.46 0. 02 CHANG 65 HBC

R2 «SIGMA+ INTO I NEUT PI+ GAH) /(Pl+Nl tUNt TS 10¹»-4) (P3)1 t P2)
R2 ABOUT Oo4 COURANT 63 HSC

6/66

ANDERSON 6CI PRL 13 167
BADIER 64 DUBNA CONF 1 593
SAGLIN 64 NC 35 977
HUBBARD 64 PR 135 8 183
KERNAN 64 PR 133 8 1271

J 4 ANDER SONeF 5 CRAWFORD I////I////// LRL
BADICR ~ BARLOUTAUD + //////EP4SACLAY4ANST04
8 AGI. I N e Sl NG HA M+//EP4C ERN+UC LOND+RHE L4BE RG
HUBBARD ~ SERGE rKALBFLET SCH ~ SHAFFR + III LRL
KERNANrPOMELLe SANOLER + //LRt. 4UN-COLL-LONO

R3» S IGMA 4 TNTQ (LAMBDA E4 NE 0) /TOTAL I UNIT 10»e-5) (P4) /TOTALR3» 4 3e3 1 ~ 7 WI (.LI 5 64 HSC ST OPe K- 9/66
R3 3 1 ~ 5 0 ~ 9 BAGGE TT 66 RVUE SEE NOTE 8 BELOM 9/6&
R3 8 ABOVE EXP ~ CONTAINS 1 EVFNT OF WIllf 5 + ASSUNES 520R3= ~ 0000& 9/&6

R4 «SIGNA+ INTO (N HU+ NEU) /(Pl»N) (UNf TS 10««-4l 'tP6)/(P2)
R4 e 1 EVENT SEENrNO RATIO GIVENo GALTIERf 62 EMUL
R4 '» 0 LESS THAN 2 ~ 3 BURNSTEIN 63 HSC

L(EIGHTED AVERAGE =0.39844 +i- 0.00561
SCALE = 1.36 CHISQ = 23.9 CONLEU = 0.032

l(EIGHTEO AVERAGE =0.65lr9 ei- 0.0129
SCALE = 1.21 CHISQ = 4.4 COHLEU = 0 ~ 219

WEIGHTED AUERAGE 0 ~ BB4»i- 0 149
SCALE & 1.Bi CHISQ & 9.S CONLEU & 0 020

I ~
0.6 4

0.8 4

0,6 4

Oe4

0.2

ENGELTTANH

BURAN

HILL
BALTAV
SCH)(ARTZ
KREISLER
HUBBARD
CHRETIEN
BLOCK
HU)TPHREY
C-C CHANG

BOMEN

CRANFORO
BOLDT

86 HBC
66 HLBC
65 SPRK
65 HBC
64 HBC
64 SPRK
64 HBC
63 PBC
63 HEBC
62 HBC

62 HBC
60 CC
S9 HBC
SB CC

0 ~ 20

0.1S

0.1D

0 ~ 05
ON 82 HBC
EY 62 HBC
IA 80 HBC
RO 59 HBC

0.4 4

0.2 4 BAGLIH 64 FBC
LIHD 64 HBC
EL% 83 FBC
AuBERr 82 FB(:

REY 61 RUUE

0.0
o o

Ill

LA)TBDA DECAY

C7oo

RATE

CP

o
I UNITS

4
o

Cl

10»»10

Cl
cce
CCl

SEC

0 .0(L.
Cl Cl
Cll o
Ill ro
Cl Cl

LAMBDA B.F .

o
io
Cl

INTO

C7
Cl
Cl

Cl

P PI-

CI
Ul

Cl

4
oo
CJI

Cl

O.O 4 4
Cl Clo o

e
ee

I

LA)(BOA B.F. IHTO

oo

P E- NEUTRIHD
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R5
R5
R5
R5

Rb
Rb
R6
Rb

SIGMA+ INTO (N E+ NEU)/{N PI+) (UNITS 10+&-4) (PT)/(P2) '

0 LESS THAN 2o6 BURNSTEIN 63 HBC
LESS THAN 4o 0 MURPHY 64 PBC

1 LESS THAN 1~ 03 NAUENBERG 64 HBC

5 IGMA+ INTO {P GAMMA) /{ P P I 0) I UNt TS 10+a-2) (P5)l t Pl)
1 0 ~ 68 OR LESS CARRARA 64 HBC

24 Oo 37 Oo 08 SAZIN 65 HBC
4 0 ~ 17 QUARENI 65 EMUL

19 SIGMA+ DECAY PA'RAMETERS

6/66

){KZGHTFD AUKRAGE ~D ~ 606D +i" 0 01iF
SCALE = 1.37' CHZSQ = 3.7 CONLEU = Doi5ef

0 6e

0 ~ 4e

PHA+/ALPHAO FOR SIGMA+ (SIG+ TO Pl+ N) l(SIG+ TO PIO P)
+0 ~ 04 0 11 CORK 60 CNTR SIG+ FROM PI+P
+0 ~ 20 0 ' 24 TRIPP 62 HSC + REPLAC ~ BY BANGER-~ 014 Do052 BANGERTER 66 HBC + 5 IG+ FROM K-P 9/66-~ 047 o07 BERLEY 66 HBC + SIG+ FROM K-P '9/66

A+ + At.
A+
Ao
A+ 3500
A+ 2600

AO e ALPHA S IGMAO '{ S IG+ INTO PIG PROTON)
AO -0 ~ 80 Oo 16 BEALL 62 CNTR
AO -Oo90 0 ~ 25 TRIPP 62 HBC REPLACo BY BANGER
AO 5200 -Oo 986 Oo 072 BANGERTER 66 HSC K-P TO 5 IG+ P I- 7/66

F + PHI ANGLE (TAN(PHI )=BETA/GAMMA) {DEGREE)
F 370 180' 30o SERLEY 66 HBC + NEUTRON RESCATT ~ 9/66

teeaaaeaee eaaaaiaea aaeaaaeaa aeaetaaa» ekaaaeeak 4 eoaaaatea

0 ~ 2»

O

O

O
tb

O

e

O

O

O
Oe

O

CHANG

HUMPHREY

BARKAS
CHIESA
CRAI(FORD

LER
){N

65 HBC
62 HBC
61 Kf{UL
61 E){UL
59 HBC
58 PBC
58 PBC

REF E'RENCE S
19 SIGMA + {1189eJP=1/2+) I=l

SZG{{A - DECAY RATE (UNITS 1D10 SKC -i)
20 SIGMA- PARTIAL DECAY MODES

GLASER
EVANS
FREDEN
K APLON
CORK
PUSCHELL

58 CERN CONF 270
60 NC 15 873
60 NC 16 611
60 ANP 9 139
60 PR 120 1000
60 NP 20 254

GLA SER ~ GOOD ~ MORR I SON ///////////I Mt CH+L RL
BR I ST+BRUSS+I AS-Uo COL-DUBLI N+LQN4MIL AN+PAD
5 FREDENeH KORNBLUMeR WHITE I/fl/I//// LRL
M KAPLQNe A MELI SSINOS e YAMANOUCHI // ROCHES
CORK eKERTH e 'WENZEL eCRONt NeCQOL /LRL+PRI+BNL
W PUSCHEL /////////////I// MAX PLANCK INST

Pl
P2
P3
P4
P5

SIGMA - INTO NEUTRON PI-
S IGMA — INTO NEUTRON Pf- GAMMA

S IGMA - INTO NEUTRON MU- NE UTRI NQ
SIGMA - INTO NEUTRON E- NEUTRINO
S I GMA - INTO LAMBDA E- NEUTRINO

517S 8
S17S BS 0
517S 4S 2
5175 35 1
S18S 35 1

BARK AS 61 PR 124 I209
BERTHELO 61 NC 21 693
CHIESA 61 NC 19 .1171

BARKASeDYER eMASQNeNICHOLS ~ SMITH I////I LRL
8 ERTHELOT eDAUO IN eGQUSSU + /I/ S ACLAY+ORS AY

C HI E SA ~ QUA 5 SI A 7 f eR t NAUOO ///I// I NF N-TUR IN
20 SIGMA- SRANCHI NG RATI OS

BEAL{. 62 PRL 8. 75
GRARD 62 PR 127 .607
GALTIERI 62 PRL 9 26
HUMPHR EY 62 PR 127 1305
TRIPP 62 PRL 9 66

BEALLeCORKeKEEFE eMURPHY ~ WENZEL Ill/Ill LRL
F GRARD e3 A SMITH I/////////I////////I LRL
GAL TIER I eBARKAS eHECKMAN ~ PATRICK eSMITH//LRL
W E HUMPRRE Y ~ R R ROSS /////I//////I/// LRL
R 0 TR( PP ~ M 8 WATSONeM FERRO-LUZZI /// LRL

BARKAS 63 PRL 11 26 W H BARKA5 ~ J N DYEReH H HECKMANN I///I {.RL
ALSO 61 UCRL 9450 JOHN 0YER {THESISe BERKELEY), Il///// LRL

COURANT 63 S lENA CONF 1 15 COURANT eF I LTHUTH ~ BURNSTE IN+ /I CERN+MD+NRL

Rl
R1
Rl

R2
R2
R2
R2
R2

SIGMA - INTO (N MU- NEU) l{N PI-) I UNITS 10ae-3) (P3)l (Pl)
22 0 ~ 66 Oo 1 5 COURANT 64 HBC
ll 0 ' 56 Oo20 BAZIN 65 HSC FROM STQPo K 6/66

SIGMA — INTO {N E- NEU)/(N PI-) {UNITS 10+a-3) tP4)/(Pl)
9 1~ 0 Oo4 Oo 3 MURPHY 64 PBC

16 1 ~ 37 Oo34 NAUENBERG 64 HBC
lb 1.15 0.4 MILLER 64 FBC
31 1~ 4 Oo3 COURANT 64 HSC

BHQWMIK
BURN ST El
CARR AR A

COURANT
et URPHY
NAUENSER
W ILL I S

64 NP 53 22
64 PRL 13 66
64 Pl 12 72
64 PR' 136 8 1791
64 PR 134 8 188
64 PRL 12 679
64 PRL 13 291

8 BHQWMIK ~ P JAI N ~ P MATHUR ~ LAKSHMI // DELHI
8 URN STEIN ~ DAY eKEHOE e SECHI ZORN ~ S NOW IMARYL
C ARRARA ~ CRE STI eGRIGOLETTOe PERUZZO+/I PADDVA
COURANT F IL THUTHe I/CERN+HE IOLB+MO+NRL +BN.
C THORNTON MURPHY ////////////// WISCONSIN
NAUENBERG MARATECK BLUMENFELO+' /CQL+RUT+PR
HILLIS, COURANT ENGELMAN+//BNL+CERNeHEID+MD

R3
R3
R3
R3

R4
R4

SIGMA — fNTO (LAMBDA E- NEU)/tN Pl-) {UNITS 10++-4) (P5)/(Pl)
11 0 ~ 75 Oo 28 COURANT 64 HBC STOPo K-
12 0 ' 50 BAGGETT 66 HBC —STQPo K- 9/66
23 Oo61 Ool6 BAGGETT 66 RVUE - AVER ABOVE 2 EX 9/66

SIGMA INTO tN PI- GAMMA) f{N Pf-) I UNITS 10'«a'-4) {P2)/(Pl)
ABOUT Ool COURANT 63 HBC

BALT AY

BAZIN
CARAYAN
CHANG
QUARENI
SCHMIDT

SAGGETT
BANGERTE
BERL EY
BRISTOL
COOK
GQZA
SU{.L IVAN

ALSO

65 PR 140 8 1027
65 PRL 14 154
65 PR 138 8 433
65 NFV IS 145 THF. SI S
65 NC 40 A 928
65 PR 140 8 1328

66 {~REPR{NT)
66 PRL 17 495
66 PRL 17 1071
66 BERKELEY CONF
66 PRL 17 223
66 BERKELEY CONF
66 BERKELEY CONF
64 PR{. 13 246

BALTAY SAND WEISS CULWICK KOPP + //YALE+BNL
BAZIN ~ BLUMENFELDeNAUENBERG +//PRINCE+COLURE
CARAYANNQPQULe)S ~ TAUTF EST ~ WILLMANN// PURDUE
C HUNG YUN CHANG I///// I///////I /I COLU MB I A

QUARENI CAR TACCI + //////BQL+FIR+GEN+PARMA
P SCHMIDT I/////////////////I//// COLUMBIA

BAGGFTT DAY GLASSFR + /I MARYLAND
BANGERTER ~ GALTIERI e SERGE e MURRAY+ // LRL
+HERZBACR ~ KQFLER 'YAMAMQTO +//BNL+MASS+YALE
BR I STOL-0 ERN-LAUSANNE-MUNICH-ROME COLLABQR
V COOK ~ EWAR TeMA SEK eORR PLAT NER//WASHINGT QN

GQZA KQTE LCHUCK eRQOS SULLIVAN //VANDERBILT
SULLIVAN KQTELCHUCH MCINTURFF RPOS//VANDER
A 0 &CI NTUPFF eC E RODS /I VANDERBI{.T

QUANTUM NUMBER DETERMINATIONS NQT REFERRED TO IN THE DATA CARDS

BROWN
E ISLER
BROWN

REFERENCE S

20 SIGMA-(1198e JP=1/2+') l=l

58 CERN CONF 270 BROWN ~ GLASEReGRA YES ~ PERL eC'RONIN + //I MICH
58 NC SER10 10 150 Ef SLER ~ BASSf CONVERSI + / COL+BNL+BOL+PISA
57 PR 108 1036 J BROWN ~ D GLASERe M PERL I MICHIGAN + 8%.

20 SIGMA- DECAY PARAMETERS

A- ~' ALP&A SIGMA-
A» -0 ~ 16 0 ~ 21 TRIPP 62 HSC REPLo BY BANGERTER
A- 6500 0 ' 010 Oo043 SANGERTER 66 HSC K-P TO SfG- PI+ 7166

TRIPP 62 PRL 8 175 R TRIPP eM WATSQNeM FERRO-LUZZI /////// LRL
ALFF 63 Sl ENA CONF 1 205 A LF& ~ NAUF NB ERG e KI RSCH e BERL EY+/CQLU+RUT+SNL

ALSO 65 PR 137 8 1105 ALFF GELFAND 8'RUGGFR BERLEY+/CQLUM+RUT+BNL
COURANT 63 5 IENA CONF 1 73 COURANT F tL THUTH BURNSTEI N DAY+//CERN+MARY

BARKAS 61 PR 124 1209
CHIESA 61 NC 19 1171
HUMPHREY 62 PR 127 1305
TRIPP 62 PRL 9 66

BARKASeOYEReMASON Nf CKOLS SMITH I///II LRL
A M CHIESA ~ 8 QUASSIATI G RINAUDO /// TURIN
W E HUMPHREYeR R ROSS IIII!IfIIIIIII/
R D TRIPP eM WATSONeM FERRO-LUZZI ///Il LRL

20 SIGMA- (1198eJP=1/2+) I~1

20 SIGMA- MASS I ME V)

8 ARK AS
COURANT
BURNST Ef
COURANT
MILLER
MURPHY
NAUENBER

63 PRL 11 26
63 SIENA 1 15
64 PRL 13 66
64 PR 136 8 1791
64 PL 11 262
64 PR 134 8 18S
64 PRL 12 679

W H RARKAS ~ J N DYER, eH H HECKMAN I////I LRL
COURANT F ILTHUTH BURNSTEIN+/// CERN+MD+NRL
BURN STE IN DAY ~ KEHOE SECHI ZORN SNOW/I MARY

COURANT eF ILTHUTH+///CERN+HEIDLB+MD+NRL+BM-
MILLER ~ STANNARD ~ BEZAGUET+ ILQND+PARIS+BERG
C THQRNTDN MURPHY /////I//////// WISCONS IN
NA UENBE RG ~ SCHMI DT ~ HARA TECK+ /COL+RUT+PR I NC

M N SEE NOTE PRECEDING LAMBDA MASS Ll, STINGS

M a 1197o47 Doll SCHMIDT 65 HBC

8AZIN 65 PR 140 8 1358 BAZINyPLANQe SCHMIDT + //PRINC+RUTG+COLUM
CHANG 65 NEV IS 145 THE SI S CHUNG YUN CHANG fl///I///111///I COLUMBIA
DQSCH 65 PL 14 239 DOSCHe E NGELMANN eF I LTHUTH eHEPP eK LUGE+ /HEIO
SCHMIDT 65 PR 140 8 1328 P SCHMIDT /111111111111111111111/COLUMBIA

9/66 SAGGETT 66 (PREPRINT) BAGGETTeOAYeGLASSER + // MARYLAND
BANGERTE 66 PRL 17 495 BANGERTER eGALTIERIeBERGE ~ MURRAY+ // LRL

20 SIGMA- MASS DIFFERo(-)-(+) (MEV)

0 87 8~ 25 Oo40 SARKAS 63 EMUL
0 2500 8' 25 Oo25 DOSCH 65 HSC

20 (SIGMA-) —{LAMBDA) MASS DIFFERENCE t MEV)

0
21 SIGMA 0 t1193eJP=1/2+) l=l

21 (SIGMA-) - ( SIGMAO) MASS DIFFERENCE I MEV)

M N SEE NOTE PRECEDING LAMBDA MASS LI STINGS

01 18 475 01 8URNSTEIN 64 HBC SEE NOTE IN TEXT
D 1 37 4o87 Oo 12 DOSCH 65 HBC
Dl 4o99 Oo12 SCHMIDT 65 HBC SEE NOTE IN TEXT 6/66

DL, Sly 70 Oo19 SURNSTEIN 64 HBC

20 SIGMA- LIFETIME t UNI TS 10e'e'-10)

9/66 ~ WW WW &%WWWW WW 0 4 W «W
21 {SIGMA 0) — t I.AMBDA) MASS DIFFERENCE tMEV)

M N SEE NOTE PRECEDING LAMBDA MASS Lf STINGS
1 ~ 67 0 ' 40
1~ 8'9 Oo 33
lo45 Oo12

45 1 ~ 35 Oo 32
41 1~ 75 Oo 39

0028 BROWN
Oo 25 E I SLER
Oo 12 CRAWFORD
0017 CHIESA
Oo30 BARKAS

58 PBC
58 PSC
59 HBC
61 EMUL
61 E MUL

DL 76 ' 61 0 ' 28 SCHMIDT 65 SEE NOTE I N T EXT 9/66

21 SIGMAO LIFETIME (UNITS 10e'a-14)
T 1208 1 ~ 58 Oo06 Oo06 HUMPHREY 62 HBC

1 ~ 666 Oo 026 C HA NG 65 HSC

(Ideogram belov)
6/66 I' 4 loO QR LESS DAVIS 62 EMUL



20 REVIEWS OE MODERN PHYSICS ~ JANIIARV 1967

Pl
P2

21 SIGMA 0 PARTIAL DECAY MODES

SIGMA 0 INTO LAMBDA GAMMA

S IGMA 0 INTO LAMBDA E+ E-

R 1 e SIGMA 0 INTO(LAMBDA E+ E-) /TOTAL

0 ~ 00545 THEORET» CAL ~ F E INBERG 58

5185 0
5185 35 3

(P2 }/ (Pl+P2)

QUANTUH ELECT ~ 9/66

PHI

356
62

1004
364

2529

ANGLE (TAN(PHI )=BETA/GAMMA) (DEGREE}- lb ~ 37» JAUNEAU 63 FSC
54»0 25 ~ 0 CARHONY 64 HSC
45 ~ 0 30» 0 SCHNEIOER 64 HBC

0 ~ 45 10» 7 SERGE 66 HBC
0 ' 0 17~ 0 LONDON 66 HSC
1~ 2 7»5 MERRILL 66 HSC

REPL» BY HERR IL(. 7/66
USED ALPHAL»62 9/66
USED ALPHAL~»747 9/66

FE INBERG
DAVIS
COURANT
BURNST El
OOSCH
SCHMIDT

ALFF

58 PR 109 1019
62 PR 127 605
63 PRL 10 409
64 PRL 13 66
65 PL 14 239
65 PR 140 8 1328

REFERENCE 5

21 SIGNA 0(1193eJP=l/2+) I=l

G ~ FEINBERG I/ Bl(.
0 DAVISeR SETTI »H RAYMONDeG TOMASIN If/CHI
COURANT»F IL THUTH ~ FRANZ) Nl+//CERN+UHD+USNRL
BURNSTEIN eDAY»KEHOE ~ SECHI ZORN ~ SNOW I/MARY
DOSCH»ENGELMANN ~ FILTHUTH»HEPP»KLUGE+ IHEID
P SCHMI DT 1111////I////I////////I COLUHB IA

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS

65 PR 137 81105 ALFF GELF AND NAVENBERG+//COLUMBIA+RUTG+BNL P

REFERENCE S

22 XI - (1321»JPol/2 ) l~l/2

FOWL ER 61 PRL 6 134
WANG 61 JETP 13 512
BERTANZA 62 PRL 9 229
BROWN 62 PRL 8 255

C ARHONY 63 PRL 10 381
FERROLUZ 63 PR 130 1568
J AUNEAU 63 5IENA CONF 4

ALSO 63 PL 4 49
SCHNEIDE 63 PL 4 360

F OMLER ~ SIRGE» ESERHARO eCLY eGOODe POIIELL+/L RL
K MANGe T MANG eVIRYASOV»TING»SOLOVEV+//JINR
8 ERTANZ Ae BR I SSON »GOLDBERG e GRAY+I SNL+SYRACU
BROWN ~ CULMICK»F CMLEReGAILLOUD e///BNL+YALE

CARMONY»P JERROU // UCLA
FERRO-LUZZI eALSTON ROSENFE LO ~ MOJCICKI//LRL
JAUNEAU+ I/I/I PARI S+CERN+LOND+RUTH+BERGEN
JAUNEAU+ //I// PARIS+CERN+LOND+RUTH+BERGEN
H SCHNE IDER //I/I/I/I/II/I///I/I///I/ CERN

eeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee
eeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee

CARMONY 64 PRL 12 482
8 AOI ER 64 OUBNA CONF
HUBBARD 64 PR 135 8 183
BINGHAH 65 PRSL 285 202
PJERROU 65 PRL 14 275

C ARHONY»P JERROU » SCHLEI Ne 5 LATE Re STORK+/UCLA
BADI ER ~ DE MOULI Ne BARLOUTAUD+ I PARIS+SAC+I EE
HUBBARD»SERGE»KALBFLEI SCH » SHAFER +/////L RL

H H BINGRAM /I CEReI
+ SCHLE INe SLATEReSMITH ~ STORK ~ TICHO I/ UCLA

H

M

M

62 1321»1 0»65 SCHNEIDER 63 HSC
517 1321~ 4 0»4 ~ JANEAU 63 FSC
241 1321»1 0»3 BADlER 64 HSC
ALL MASSES ABOVE MUST SE RAISED 0» 09 HEV BECAUSE LAMBDA MASS RAISED
299 1321»4 1~ 1 LONDON 66 HBC

22 XI- (1321e JP =1/2 } I=I/2

22 XI- HASS (MEV}

H H ll 1317»0 2 ~ 2 WANG 61 PSC
H 18 1317»9 1~ 9 F OMLER 61 PSC
H (OLO DATA AND LOM STATISTICS DROPPED ON SUGGESTION OF J R HUBBARD}

M e 1 1322~ 0 1~ 3 BROWN 62 HSC ANT l-XI

SERGE 66 PR 147 945 BERGE ~ EBERHARD»HUBBARD»MERRI LL + ////I LRL
BERGE 2 66 BERKELEY CONF» BERGEeCABIBBO // RVUE
LONDON 66 PR 143 1034 LONDON»RA U»GOLDBERG ~ LICHTHAN+/I BNL+SYRACUS
MERRILL 66 BERKELEY CONF HERRILL»SHAFER ~ SERGE /I LRL

CF» 66 UCRL 16455 DEANE MERRILL (THESIS e BERKELEY) ////I LRL

QUANl'UM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
7/66

CARMONY 64 PRL 12 482 CARHONY P JERROU ~ SCHLE IN S LATER ~ STORK+/UCLA J
SHAFER 65 UCRL 11884 J BUTTON SHAFER ~ DEANE MERRILL ////I LRL J
MERRILL 66 UCRL 16455 OEANE MERRILL (THESI 5 e BERKELEY } I// LRL

eeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeeee
6/66 eeeeee eeeeeeeee eeeeeeeee eee«eeeee eeeeeeeee eeeeeeeee eeeeeeeee eeeeeeee«

T H 11 3 ' 5
7 H 18 1~ 28
T H (OLO DATA ANO

T 517 lo 86
T 62 1 ~ 55
7 356 1»77
T 794 1~ 69
T 299 1 80

22 XI LIFETIME (UNITS 10«e-10)

3~ 4 1~ 23 WANG 61 PSC
0»41 0»25 FOMLER 61 PSC

LOM STATISTICS DROPPED ON SUGGESTION
0»15 0»14 JAUNEAU 63 FBC
0»31 0»31 SCHNElDER 63 HSC
0»12 CARMONY 64 HSC
0~ 07 HUBBARD 64 HBC
0016 LONDON 66 HSC

OF J R HUBBARD}

6/66

23 6» 8 l»6
45 6»l 1»6
29 609 202

JAUNEAU 63 FBC
CARMONY 64 HBC
LONDON 66 HBC

23 XI 0 (.IFETIHE (UNITS 10«e-10)

23 XI 0 (1314eJP~l/2 ) I~1/2

23 XI HASS DIFFERENCE (-) (0) (MEV)

6/66

Pl
P2
P3
P4
P5
P6
P7

22 XI- PARTIAL DECAY MODES

XI INTO LAMBDA P I-
XI- INTO LAMBDA E- NEUTRINO
XI- INTO NEUTRON PI-

Xl INTO LAMBDA MU- NEUTRINO
Xl- INTO SIGMAO E- NEUTRINO
XI- INTO SIGMAO MU- NEUTR(BIO
Xl- INTO NEUTRON E- NEUTRINO

5185 8
. 518S 35 1
5175 8
518S 45 2
5215 35 1
521S 45 2
5175 35 1

T 24 3»9 1~ 4 0»80 JAUNEAU 63 FSC
T 45 3~ 5 1 ~ 0 0»8 CARHONY 63 HBC
T 101 2 ~ 5 0»4 0»3 HUBBARD 63 HBC

(Ideogram beyog)

llKIGHTKD AVKRAGK =0.32B3 +i- 0.0465
SCALE e 1.26 CHISO ~ 3.2 CONLKU ee 0»203

22 Xl- BRANCHING RATIOS

Rl e XI- INTO (LAMBDA E- NEU)/(LAHSDA Pl-) (P2)I (Pl)

We have arrived at a new world average using the
following input:

0 10

Leptonic Efficiency
events

Nonleptonic Effective
events denominator

Reference
O.OS

0
0

0.8
0.5
0.4
0.8

194
340
551
326

155
455

220
260

CARMONY 63
LONDON 66
BERGS 66
H. Bingham,
priv. comm.
EP + CERN
Total

0»0&
o
CI

o
HIO DECAY

UBBARD 63 HBC
ARHDNY 63 HBC
AUNKAU 63 FBC

o o oo o o
C9 EI»

o o
RATE (UNITS 1010 SEC -1)

The resulting branching ratio is (2.5+ l.8)10

R2 e Xl- INTO (NEUTRON PI-)1(LAMBDA PI-) (P3)/(Pl)
R2 0 '005 OR I.ESS FERRO-I.UZ 63 HSC

R3
R3

R4
R4

R5
R5

R6
R6

»»» ef»»

Xl- INTO ().AMSDA HU NEUTRINO}/TOTAL (P4) /TOTAL
0»012 OR lESS SERGE 66 HSC 7/66

Xl- INTO (SIGMAO E- NEUTRINO) /TOTAL (P5)/TOTAL
0»003 OR LESS SERGE 66 HSC 7/66

Xl- INTO (SIGHAO HU- N'EUTRINO) /TOTAL (P6)/TOTAL
0»005 OR LESS BERGE 66 HBC 7/66

XI- INTO (N E NEUTRINO} I (LAMBDA Pl ) (P?) /(Pl }
0»01 OR LESS SINGHAM 65 RVUK CONF LIMIT 0 9 9/66

»»»»»»»»»» d»»»»»»»»»»»e» '4a»»~»»»»»»»»»»»» ears»»»w»»»»»»»»»»

22 XI- DECAY FtARJLHETERS

23 XI 0 PARTIAL DECAY 'MODES

Pl
P2
P3
P4
P5
P6
P7
PB

XI 0 INTO LAHBDA P IO
XI 0 INTO PROTON PI-
XI 0 INTO PROTON E- NEU
X'I 0 INTO SIGMA+ E- NEU
XI 0 INTO SIGMA- Ee NEU

Xl 0 INTO SIGHA+ HU-
Xl 0 INTO SIGMA MU+

Xl 0 INTO PROTON MU-

NE UTR I NO

NEUTRINO
NEUTRINO

63 HBC
66 HBC

23 Xl 0 BRANCHING RATIOS

Rl e XI 0 INTO(PROTON Pl-) I(LAMBDA, Pl 0)
Rl «0 0»027 OR LESS TICHO
Rl e 0 0»005 OR LESS H UBBARD

51SS 9
5165 8
S16S 3S 1
5195 35 1
5205 35 1
5195 45 2
520S 4S 2
516S 45 2

(P2 }/(Pl)
7/66

A e ALp
A
A 240
A 356
A 62
A e 1004
A 2529
A 364
A

HA Xl-
-0»44
-0 ~ 5
-0»62
-0» 73

0»368
0 ' 342

-0»47
0»391

0»11
0»35
0 ' 12
0»21
0»05?
0»044
0»12
0» 032

JAUNEAU
SADIER
CARHONY
SCHNE IDER
SERGE

ERRILL
I.ONDON
SERGE 2

63 FSC
64 HBC
64 HSC
64 HBC
66 HBC
66 HBC
66 HBC
66 RVUE

7/66

REPL» ' BY HERR ILI. 7/66
USED ALPHAL~»747 9/66

USING A«LAMB ~0»62 6/66
I NCLUDES ALL /BOVE 9/66

R2 e X I 0 INTO(PROTON E- NEU) /(LAMSOA P10)
R2 e 0 0»027 OR LESS T ICHO
R2 0 0»006 OR LESS HUBBARD

R3 e XI 0 INTO(SIGMA+ E- NEU)/(LAHSDA PID)
R3 e 0 0»013 OR LESS TICHO
R3 ' 0 0»007 OR LESS HUBBARD

63 HSC
66 HBC

63 HBC
66 HBC

(P3)/(Pl)

(P4) I (Pl )

R4
R4

Xl 0 INTO (SIGHA- C+ NEUTRINO) /TOTAL (P5)/ TOT AL
0 00006 OR LESS HUBBARD 66 HBC

7/66

7/66

7/66
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R6
Rb

RT
R7

X), 0 INTO I SIGMA- MU+ NEUTRI NO) /TOTAL
0 0 ~ 006 OR Lf SS 'IUBBARO 66 HBC

Xl 0 INTO {PROTON MU NEUTRINO) /TOTAL
0 Oo006 OR Lf SS HUBBARD 66 HBC

IP6)/TOTAL

IP7)/TOTAL

{PB)/TOI'AL

7/66

7/66

7/66

23 XI 0 DECAY PARAME'IER

4
4
4 «
4
A

AI.PEA Xl 0
Or 09

-Do 149
46 -0 ~ 2

490 -0 ~ 33

Oo 42
Oo 154
0 ' 4
OILO

I JERROU 65 HBC
BERGE 66 HBC 7/66
LONDON 66 HBC US ING A-I.AHB-"Or 62 6/66
MERRILL 66 HBC 4-LAM=OI690+ o048 8/66

R5 «Xl 0 INTO {SIGHA+ MU NEUTRINO) /TOTAL
R5 «0 De007 OR lf SS HUBBARD 66 HBC

S
S

M S
K S
M S
M S
M

24 OMEGA- {1675~ JP=3/2+) i%0

OllANTU)1 NUMBERS ASSIGNED FROM SU3

24 ONE GA- MA SS {HEV)

1 1620o0 25r 0 10o 0 E I SENBERG
1 1673rD Bo0 ABRAMS
1 1686IO 12o0 BARNES 1
1 1674IO 310 BARNE S 2
1 1666eO BIO COL LEY
1 167le0 510 R ICHA'RDSD

ABOVE EVENTS INCLUDED IN SAHIDS RVUE
6 1674IO 310 SAMIOS

54 EMUL
64 HBC
64 HBC
64 HBC
65 HBC
65 HBC

65 RVUE

INTO XI PI5
INTO XIO PI-
INIO LAMBDA K
INTO XIO Pl
INTC LAMBDA K

www~&&ww wwl&w wwo wwp~ w w w ~ w w~~ww ow

24 OMEGA- LlFETIHE {UNITS 10««-10 SEC)

7/66
7/66
7/66
6/66
7/66
7/66
6/66

F N
F N
F' N
F N

PHI ANGLE X ID {TAN{PHI) BETA/GAMMA) IDEGRfE)
146 -2r9 23o5 SERGE 66 HBC
490 107o0 38o0 HERR ILL 66 HBC USING A-LAM8%0e642
THE L IKEL IHOOD FUNCTION FOR COMBINED DATA IS VERY NON-GAUSSIANo THE

DATA ARE CONSISTENT {2o2 SeDe} MI TH PHI BETMEEN 25 AND +225 DEGI

«««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« «««««««««

7/66
8/66
7/66
7/66

r s
r s
T S
7 S
T S
T S
T

1 le 63
l OIT
1 lo4
1 1~ 85
1 105

ABOVE EVENTS INCI. UDED
4 1~ 5 Oo5

ABRAHS 64 HBC
BARNE S 1 64 HBC
BARNES 2 64 HBC
CDLLE Y 65 HBC
RICHARDSO 65 HBC

IN SAHIOS RVUE
SAMIOS 65 RVUE

7/66
7/66
7/66
7/66
7/66
7/66
6/66

REFERENCE S

23 XI 0{1314%JPss1/2) ltsl/2

24 QMFGA PARTIAL DECAY MODES

Pl OMEGA INTO LAMBDA K
P2 OMEGA INTO XI 0 Pl

SLBS10
5235 8

ALVAREZ 59 PRL 2 215
JAUNEAU 63 SIENA CONF 1 1

ALSO 63 PL 4 49
T ICHD 63 BNL Cf)NF 410

AL YARE Z EBERHARDIGODD GRAZIANOs TICHOt//LRL
JAUNEAU+ ///// PARI StCERNtLONDtRUTH«BERGEN
JAUNEAU+ //l/l PARIStCERNtLONDtRUTH+BERGEN
HAROLD K Tl CHO /I/Ill/I/llllll//////I/UCLA

«««««««««««««««««««««««««««««««««««««««««««t««««««t ««4«««««««««««««««

CARHDNV 64 PRL 12 482
HUBBARD 64 tR 135 8 183
PJERRDU 65 PRL 14 275

BERGE 66 PR 147 945
HUBBAR C 66 UCRL L1510
LONDON 66 PR 143 1034
HERRILL bb BERKELEY CONF

CFo 66 UCR). 16455

CARMONYIP JfRROU ~ SCHLE I NIS).ATE Re STORKt/UCLA
HUBBARD BERGEIKALBFLEISCH SHAFER +/Ill/LRL
«SCHLE IN ISLATER ~ SMI THISTORKITICHO // {JCLA

BERGEsEBERHAROIHUBBARDIMERRILL + /II// LRL
J RICHARD HUBBARD {THESIS~ BERKELEY) ll I.RL
LP NOON IRA Ue GOLOBE RG ~ LI CHT MAN+/l 8NL+S YR ACUS
MERR ILL ISHAF ER I8'ERG E I/ LRL
DEANE MERRILL ITHESISI BERKELEY) ///// LRL

E ISENBER
A BRAN 5
BARNES 1
BARNES 2
COLL EY
RICHARDS
5 AM IOS

54 PR 96 541
64 PRL 13 670
64 PRL 12 204
64 PL 12 134
65 PL 19 152
65 BAPS 10 1L5
65 ARGONNE CONF 189

REFERENCE S
24 OME GA- {1&75 s JP=3/2+) 1=0

Y EI SENBE RG //Ill//ill llllllllll///CORNELL
+ BURNSTEINsGLASSFR + ll/ll MARYLAND+USNRL
V E BARNE S ~ CONNOLLY sCRENNELLeCUlMICK+//BNL
V E BARNE S ~ CONNOLLY eCRENNE Ll ~ CULMICK+/I BNL
CDI.LEYeDDDD + ll BIRIGLA+IC+MUNICXF+RHEL
R ICHARDSDNe BARNF 5 eCRENNEL+ // BNL+SYRACUSE
N P SAHIOS /lllllllllllllllll// {RVUE) BNL

WW&W MW&'WWWWWW WW~ A ~ W W WW 0 W

Ow&&w&www&&www w&www w pwww ww Q ww 0 w ww wow w %&ww~~&owww

DATA ON MESON RESONANCES

CODE EVENTS OUANTITY ERROR+ ERROR 1{EFERENGE YR TEGN SNN COMMENTS DATE P{J){G){EO
ABOVE

BACKGROUND
REFkRENCES FOR SIGHA

N ANY SYHBO{, IN COLUMN 8 INDlGATES DATA lGNORED BY AVERAGI){G PROGRAMS

««««««««« ««««tt««« ««««««««« ««««««««« ««««««««« ««««««««« «««««««««
«««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« «««««««««

7 SIGMA MESON {410% JPG%0t«) l ~ 0

NO COMPELLING EVIDENCE fOR NARROM RESO){ANGE%
OHITTED FROM TABLEI

SAMI CS
BLOKHI NT
BOOTH
Kl RZ
BARISH
CRAWFORD
Of L FABR
KAL)f US
BROWN
ANDERSON
KOPE LHAN

LOVELAGE

62 PRL 9 139
63 JETP 17 80
63 PR 132 2314
63 PR 130 2481
64 PR 135 8 416
64 PRL 13 421
64 PRL L2 674
64 PRL L3 99
65 CORAL GABLES 2L9
66 BERKELEY CONF'
66 PL 22 LIB
66 PL 22 332

tBACHMAN ~ L EA I ll/I/I / III I I I BNL+CCNVt CO+ KV

BLDKHINTSE VAsGRkIBINNIK ~ ZHUKDV + II CUBNA

ABASH)AN /l/Ill/i llllll Illlllll llll LRL
tSCI'KARTZ + TR IPP I I/I/I/I/I/Ill/Ill/ LRL
BARIS) ~ KURZ ~ PERETZ-HLNDf Zr SOLOMON I/ LRL
tGRDSSMANsLLDYDePRICksFOWLER /ill/I/ll LRL
DEL FABRUe DE PRET I Ss JONE St FRASCATI
tKERNAN ~ PUt POKE LL ~ DDWD lllll LRL+hl SCONS) N

BROWNtFAIER Ill/i/Ill/Ill/I/I NQXIHhESTi!RN
+FUKU I ~ KfSSLEM I /I CHICtARGtD I TIMED I Llt QMC

+ALLEN GDOOEN MARSHALL + /l COLURADGtll'hA
LDV EL ACE s HE INZ s UDNNACHIE ll CkRN

ere are four kinds of information concerning a ss,
T = 0, J = 0+ interaction at about 400 MeV invariant mass,
called 0' in each case:

I) direct evidence of a nax'row peak (50-f40 MeV) in experi-
ments of limited statistics (SAMIOS 62, DEL FABRO 64,
KOPELMANN 66);
II) indirect model-dependent evidence (width $0-IOO Mev, but
consistent with larger width) from p and K+ decay (CRAWFORD
64, KALMUS 64, BROWN 65);
III) indirect evidence for a broad resonance (about 400 MeV)
via ~N (and NN) dispersion xelations (LOVELACE 66); and
IV) indirect evidence for a broad resonance from the exist-
ence of a peak near the upper limit of phase space in the
x'eac tion

+'Fp~m TTXL

at low energies (KIRZ 63, BLOKINTSEVA 63~ BARISH 64& an&
perhaps others).

It is almost certain that the 0' of ty)3es I and QI cannot
be the same object, unless the broad type III turns out to be in
fact two narrower x'esonances, one of which is seen as type I.
More experiments of better statistics and smaller background
would be needed, in particular to exhibit the broad, type III {)'
more directly.

There is good evidence from numerous peripheral
experiments for a large S-wave at the p mass, which could. be
the tail of type III. Some such experiments'have claimed to
see a narrow resonance at about 720 MeV, but this is spill
controve r sial,

700IO FELDMAN 65 SPRK
20 710» FOR INO 65 DBC

720oo HAGDPIAN 65 HBC

74000 WDLF 65 RVUE
SEE GCLDHABLR MESCN REVIEMs 1966 BERKELEY CCNF

4r5 PI+ D 10/66

bleb

50rO
50ro
9010

14 EPSILON {700) MIDTH {MEV)

FELCMAN 65 SPRK
HAGOPIAN 65 HBC
WOLF 65 RVUE 6/66

tttttt «tttttttt ttttttttt %%%1%%t11 t11114411 4111%4111 4%%%441%% %111%%1%1

REFERENCES FOR EPSILON

COHN
CORBETT
DURAND
FE LD)tAN
FOR)NO
HAGOPI AN

KDLF
GOLDHABE
GUTAY
OLSSCN

65 PR{. 15 906
65 NG 39 979
65 PRL 14 329
65 PRL 14 869
65 PL 19 65
65 PRL 14 1077
65 PL L9 328
66 BERKELEY CONF
66 PURDUE COD-1428
66 PREPRINT

0 COHN ~ BUGGtl/ORNLtTENN+UNCARICOLUtfFINS
CORBETTs DAME RELL sMIDDLEHASsCLkG+//OXF+Rflkl
L» OURAND AND Y ~ I ~ CHIU /ill/Ill/Ill/ YALE
FELDMAN FRAT I HALPkRN CHOlDRY+/PLNNAtCOLUN
+GESSAROLI ~ LENDLNARAt lll BDltDRSAYtSACLAY
HAGDP I AN r SELOVE ~ AL ) T+/PkNNAt SAC LAY+BOLOGNA

G KULF /I/llllll/I/Ill//Ill/I/l/Ill/i DLSY
GrGGL CHABE R ~ SAM )0 S s A ST IER e SHEN t LA I ~ Mf SUN RE V!EW

l ~ J ~ GUT AYs JOHNSON ~ CSUNKAt Ill/ PURDUE+UCRL
HAitT IN G ~ UL SSON II/I/ll Ill/ill/ WI SCUNSI N

11111t 414111~ 11 411~11111 11111111111111%11111%11111%411441111 411114114
tttttt tttttt%11 4111%ttt% ttttttttt 1111ttttt %1%tttttt %%%%%%%It %%1%1%14%

FOR NFGATIVE EVI CENCE FROM PI PI PFASE SHIFT DETERMINAT)DNS Skf
BI RGE 65 PR 139 8 1600 +ELY tG IDAL tKALMUSICAMER) Nl+ /Ill/ LRLt)t{ SC

WOLF 65 PL 19 328 WOLF /I/III/Ill/Ill/Ill/Ill//Ill!I/ DkSY

BIRGE 66 BERKELEY CONF tFLYtGIUAL+HAGQPIAN+ I LRL+LDNDON{UC)+WIBC

JACCBS 66 PRL 16 b69 tSELOVE ll///Ill/!Ill/I Ill/I/I/I/I/ll LRL

JQNE S 66 BERKELEY CONF tCALOKELLtZACHAitOVtHARTINGtBLEULfkt I CERN

SEE A{.SG DISCUSS ION BY Go GOLDHABER ~ BERKELEY CONF» 1966~ MESCN REVIEW

tttttt ttttttttt ttttttttt %%~ 111~ It 41111~I ~I ~ 11111111ter%11111 %IIIIIIII
tttttt ~tttttttt «%%%%%%%4 ~ 411411%% IIII~ 1111 %111111%1111111111IIIIIIIII

g (7PP j 14 EPSILON {700 JPG%0tt) 1=0

EVIDENCE NOT Yk'T COMPELL INGs OMITTED FROM TABLE
FOR NEGATIVE FVIDkNCE AND COMP ILATION
SEE REVIEW BY G ~ GDLDHABERs 1966 BFRKflf Y CONFERENCE ~

14 EPS ILON {700) HASS {HE V)
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H

H
H

H
M

M

M

H

H

cu {785) OMEGA {783s JPG= I-- } I=C

OMEGA MASS (MEV)

400 782 e 0
64 779 ' 4

650 782eo
34 784 ' 0

220 781 ' 0
785 ' 6
780e8

333 786 ' 0
2 198 783 ~ 4

155 7?9 5

I ~ 0
le4

I ~ 0
2 ' 0
I ~ 2
2 ' 0
I ~ 0
0 A ?
I ~ 5

AL FF
ARMENTERO
HURRAY
ARMENTERU
KRAEMER
MILL FR D

HILL Ek 0
JAMES
BALTAY
BARASH

62 HSG
62 HBC
63 HBC
63 HBC
64 DBG
65 HBC
65 HBG
ee Hec
66 HBC
66 HBG

SEEN WI TH KtK-
5EEN WI TH Kl K2 8/66

6/66
Oeo PBAR P 9/66

0 PBAR P TO KIK2 GY 11/66

WEIGHTED AUERASK &B3 e 164 t ~- 0 ~ ss23
SCALE ~ 1.94 CHISQ = 30.1 COHLEU ~ 001

(ideogram be)ov) e ~

HAG L Ic
PEVSNER
XUGNG
ALFF
ARHENTE R
SUTTON
STK VENS 0

61 PRL 7 178
61 PRL 7 421
61 PRL 7 327
62 PRL 9 325
62 CERN CONF 90
62 PR 126 1858
62 PR 125 687

ALITTI 63
AR HE NTK R 63
BAR Y IN 63
BERTHELC 63
BUSCHBEC 63
FICKINGK 63
GE LF AND 63
JAHES 63
MURRAY 63

NC 29 515
SIENA CONF 1 296
SIENA CONF 1 20?
SIENA CONF 2 60
SIENA CONF 1 166
PRL 10 45?
PRL 11 436
PRE PRe T IO-19082
PL 7 358

REFERENCES FOR OMEGA

8 MAGLECsALVAREZsRDSENFELDs5TEVENSON IILRL
PFVSNER ~ KRAEHERsNUSSBAUH sRICHARD+///JHU»Nh
NGUYEN IUU XUONGsGERALO R LYNCH ///// LRL
ALFF ~ BERLEY ~ COLLKY GELFANO t//COLO+RUTGERS
R ARMENTEROS ~ R BUDDE + // CERN+COLL+FRANCE
BUTTUNsKALBFLEISCHsLYNCHsMAGLIC + /// LRL
STEVtNSON ~ ALVAREZsMAGLIC skOStNFLLD //I LRL

AL ITT Is BATONs BER THELOt+//LPCHK+PAR+BARI+BO
ARHENTEROS ~ EOWARDSs JACOBSFN+ // CERN+PARIS
BARMEN ~ DOL GOL ENKU Kk E STN IKOV4 /////I I TE P
A BERTHELOT I////////////////// CEN-SACLAY
BUSCHBECK ~ CZAPP+ /// VIENNA+CERN+AMSTEROAH

W J FICKINGERsD K ROBINSONsE SALANT // BNL
GELFAND ~ MILLER sNUSSBAUM s RATA' + /GOLUH+RUTG
F K JAMLS ~ H L KRAYBILL I//////////// YALE
MURRAYs FERROLUZZIsHUWEsSHAFER s SGLMI TZt/LRL

0.25

BARt') N

BKLYAKOV
BEZAGUE 7
KRAE YER
LUT JENS
WALKER

64 JETP 18 1289
e4 DUBNA GGNF
64 PL 12 70
64 PR 136 8 496
64 PRL 12 517
64 PL 8 208

BARM INs DOLGOLENKO ~ KRESTNEKOV + I//// I TEP
BELYAKOV + //////////////I DUBNA+BUCHARLST
BEZA GUET s NGUYEN KHAC sROU SSE I+//PAR+ BERG+ LO
KRAEMERs MAOANSKY sMEERs F I KLDSs //JHU+Nht WOOD

G LU IJENSs J STE INBERGER /////// COLLMB I A

WALKERs BOYD ~ ERWIN ~ SATTERBLOts +// 'WI SCGNSIN

0 ~ 20

0.15

0.05

0 eO&

se

BARQSH
BALTAY
JAMES
t{XLLKR D

t(XLLKR D

KRAEtlER
RRttf HTERO
flURRRY
ARttf HTERO
ALFF

CP

s«s
Ch

66 HBC
66 HBC
66 HBC
65 HBC
65 HBC
64 OBC
63 HBC
63 HBC

62 HBC
62 HBC

ALFF-STK 66 PR 145 1072
AZIYCV 66 BERKELEY CONFo
BAG L I N 66 PL 23 286
BALTAY C 66 BERKELEY CONF
BARASH 66 CU258(NEVIS 154)
DIGIUGNG 66 NC 44A 12?2
FLATTE . 66 PR 145 1050
HERTZBAC 66 PREPRINT

l SEK ALSC ZDANIS 65)
JAHES 66 PR 142 896

AL FF-STE IN BERGER ~ BER LFYs UR UGGKR+//CUL+RUTG
AZ IMOV ~ BALDINsBELOUSUV ~ CHUVILU + // DUBNA
+BEZ AGUETs DFGRANGEs HAATUF I + // EP+SERGEN
+ FRANZ IN I ~ SEVER lENS ~ YEH s ZANE LLO I/BNL sCC NY
BARASW ~ K IkSCHs MILLER ~ TAN //////// CU{.LHBI A
Ol G IUGNO ~ PERUZZ I s TRO I SE+ //NAPL+FRAS+TRST
+MUWE ~ MURRAY ~ BUTTON- SHAF ER ~ SOLMI TZ+ /I LRL
HERTZ BAG Hs KRAEMER ~ MADAN SK I s ZOANI 5+/ JHLt8 «{L

F K JAHES s KRAYB ILI. //I/// YALK+BROOKHA VEN

SATCN 65 NC 35 713 BATONs BERTHELOTs DELERs BENEDE TTI+/SAC+BOLOG
BINhiIE 65 PL 18 348 8 INN IEs DUANE ~ JANEs W JONE 5+//IC-LOND+HANCHS
CLARK 65 PR 139 8 1556 CLARKs CHR I ST ENSONsckO"4 IN ~ TL&RLAY//PR I NCE TON
GALTIERI 65 PRL 14 279 A BARBARO GALTICR)sR 0 TRIPP ///////// LRL
HILLER 65 CU-237 {NEVIS 131)CAY ID C M1LLER (TMES(5) ///////I COLL MBIA

MILLER 65 INCLUDES DATA OF GELFAND 63 ABOVE
ZDANIS 65 PRL 14 721 ZOANI 5 ~ HADANSKY sKRAEMFR s HER I ZBACH+/ JH4+BNL

Ot(KGA t(ESOH t(ASS tt(KU)

1 OMEGA FULL W IOTH (HEV)

%%%%%%
tt t %%%

ttttt%% ~ % % %% %tttt% % %tttt%% % %tttt%»tt %%%%%%%1% %»ttt%tt% tt»tt»%%%
%%%%%%%%% ttttt ~%%% %%%%%%%%% %%»ttt%%% %%%%%%%%% %%%%%%%%%

{958) 2 ETA PRIME (958 JPG=O-t) 1&%0

KNOWN KARL IER AS XO OR KTA»

34 9 ' 0
13 4
11~ 6

155 12e 3
333 20 ' 0

3 ~ 0
2 0
3 ' 0
2e0

GR LESS

ARMENTERU 63 HBC
HILLER 0 65 HBC
MILL ER 0 65 HBG
BAkASH 66 HBC
JAs{ES 66 HBC

SLEN WI TH K+ K-
SEEN WI TH KI K2 8/66

6/bb

M

H
M

H
H

85 957e0
958eo
957 0

8 960~ 0
7 955 ' 0

959 0

le0
3eO
2eO

)Oeo
3oO

DAUBER
KA(. 8 FL E I S
BAD IER
TR ILL ING
COHN
LONDON

2 KTA PRIME MASS (HEV)

64 HBC
64 HBC
65 HBC
65 HBG
66 DBC
66 HSC

3e65 PE+ P

6/66

9/66
6/66
6/66

Pl
P2
P3
P4
P5
P6
P?
P8
P9

CYEGA INTO
CtsEGA I NT 0
CYEGA INTO
CYEGA INTO
Ct&EGA INTO
CYEGA INTO
CYEGA INTO
CYEGA INTO
CMEGA INTO

1 OMEGA PARTIAL DECAY HODES

PI+ PI- PIO
PI+ Pl- {VIOLATES G)
PI+ Pl- GAMMA

PIO GAMMA

2P IO GAMMA

HU+ MU-
E+ E-
ET A GAMMA

KTA PIO (VIOLATES C)

5 BS SS 9

5 85 8$ 0
5 95 0
5 95 95 0
5 4S 4
5 3S 3
5145 0

W

W

W

W

KTA PRIME WIDTH (HEV)

85 4 0 OR LESS
7eO OR LESS

30e0 OR LESS
15 0 OR LESS

DAUBER 64 HBG
KALBFLEIS 64 HBC
BAD IER 65 HBC
LONDON be HBC

2 ETA PRIME PARTIAL DECAY MODES

6/66

6/66

Rl
Rl
RI
Rl
Rl
Rl
Rl
Rl
Rl
Rl

R2
R2
R2
R2
RZ
RZ

1 OMEGA BRANCI- ING RATIOS

GMFGA

20
35

65
19

850
348

INTO NEutRAL/{PEt
0 ~ 17 0 ~ 04
0 ' 11. 0 02
0 ~ 08 Oe03
0 ~ 13 0 0'35
0 10 Oe04
0 ~ 10 0 ~ 03
0 134 0 026
0 097 0 ~ 016
0e06 0 ~ 05

PE- P IO)
AR M EN T ERO
BUSCt&BECK
KRAEHLR
MILL ER D
ALFF-STF. I
BARASH
Dl G IUGNU
FL ATTE

0 ' 02 JAHES

63 HBC
63 HSC
64 DBC
65 HBC
66 HBc
66 HBC
66 CNTR
66 HBC
66 HBG

P IO)
BUTtON 61 HBG
AL ITTI 63 HBG
ARMENTEkO 63 HBC
FICKJNGER 63 HBC
JAMES 63 HBG

('YEGA INTO (PI+ PI-)/{Pit PI-
0 010 GR LESS
0 F 07
0 ~ 05 OR LESS

100 0 ~ 05 OR GREAT ER
Oe02

(P4+P5)/{PI)

CORke SY SCHULTZ (CGL) 9/66
)1/66
9/66
9/66
6/66

(P2) I (pl)

Pl
P2
P3

P4
P5
Pb

(7
PS
P9
P10
Pl 1
PIP
P13
P14

ETA PREHE ENTO
ETA PRIHE INTO
ETA PRIHK INTO

ETA PRIME INTO
ET A PRI ME INTO
ETA PRIME INTO

KTA PRIME ENTO

KTA PRIME INTO
KTA PRIME INTO
KTA PRIME 1NTO
ETA PRIHE INTO
KTA PRIME INTO
KTA PRIHK INTO
ETA PREHK Et(TO

PE+ PI- ETAt NEUTRAL DECAY) 5 BS 8514
PI+ PI- ETAlCHARGFO DECAY) 5 BS 8514
PI+ P I- NEUTRALS
(EXCLUDING PI+ PI- KTA(NEUTRAL DECAY))

NEUTRAL S
PI+ PI- GAMMA ( ENCL ~ RHO GA)s) S BS 85 0
PEV E+ E- (V(OLATES C IN 5 9S 3S 3

BORN APPROX )
KTA F+ E t VIOLATES C IN 514$ 3S 3

BORN

APPROX'�

)
PIG RHO 0 (VIOLATES C) 5 9U 9
PIG OMEGA (VIOLATES C) 5 9U 1
PI+ PE- E+ 8 585 85353
2 PI 5 85 8
3 PI 5 BS BS 9
4 PI 5 BS 85 SS 8
6 PI 5 BS SS BS 85 8$ 8

RZ'

R2
R2

R2
R2
R2
R2
R2
R2

R3
R3
R3
R3

R4
R4

R5
R5
R5
R5
R5
R5
R5
R5

Rb
Rb
R6

R7
R7

Oe 05 OR l. ESS KRAEMER 64 DBC
Oe005 OR LESS LUTJENS 64 RV(&K t(C ENTR. RFKRKNGK
Oe018 0 ~ 012 0 ~ 006 WALKER 64 RVUK

De04 OR GREATER
Oeolo OR LESS
Oe035 Gk LESS
Ge02 CR LESS
0 029 0 011
Oe082 0 ' 020

PATON 65 HBG
CLARK 65 SPRK
MILLER D 65 HSG
ALFF-STEE 66 HBC

Oe009 FL A I'TK 66 HBG
FLATTK 66 HBG

6/66

11/66
ENTFRFERENCF 9/66
NO INTERFERENCE 9/66

CÃEGA INTO (PIO GAMMA) / tP I+ PI- PIG)
Oe125 0 ' 025 SARY& IN 64 P XSC
Ge 10 0 ~ 03 BELYAKOV 64 PXSC

13 0 15 0 ' 06 BAGL IN 66 HLBC

(P4) l(Pl)

9/66

CtsKGA INTO (PI+ PI- GAMMA)/(PI+ P I- PIC)
0 ~ 05 OR LESS FLATTE ee HBG

CMEGA INTO{E+ E-)/{PI+
3 ' 9 1 5

) 2e8 OR LESS
3 0 ' 20 0 ' 12

F 4 OR LESS
20 0 11 0 03

'Ge3 OR LESS
0 ~ 1 1 Oe 19

Pl- PIG) {UNITS 10%%-3)
OR LESS BARMEN 63 PBC

BEZAGUET 64 FBC
BENN IE 65 SPRK
GALT IERI 65 HBC
AZ IMOV 66 SPRK
FLATTE 66 HBC

Oe08 HER TZBACH 66 SPRK

(P3) I(Pl)

(P7]/(Pl)
9/66

6/66

MAY CONTAIN RHCS 9/66
9/66

A5SUME SU(3)tMI XING 10/66

9/66

C)sKGA INTO{ ETA PIG +ETA GAH)/(PI+0 I-P IO)
Oe01'7 UR LESS FLATTK 66 HBC

(PS+P9) /{P 1)
9I66

CtsEGA INTO lMU+ tsU-)/(Plt PI- PIO) (UNITS 10%%-3) (P6)/(Pl]
1~ 2 GR LESS GALTIERI 65 HBC
I ~ 7 OR LESS FLATTE 66 HBC

CYEGA INTO {2PEO GAHM)/(P10 GAMMA) (P5) /(P4)
0 1 GR LESS BARM IN 64 PXBC

R)
Rl
Rl

12 r
R2 r
R2
R2

R3
R3 r
R3
R3
R3

R4
R4 ~
R4

R5
R5
R5
R5
R5

Rb
R6
Rb
Rb
Rb
Rb 8
Rb 8

ETA PRIME INTO (NEUTRALS) / TOTAL.

32 0 ~ 3 Oe 1 LONDON 66 HBC
16 0 ' 24 0 ' 17 BAOIER 65 HBC
54 Oe25 0 05 KALBF{ FIS 64 HBC

N(M 4
DKN 12345

NLH 5
DEN 12'345

ENTIREl, Y RHO GAM{"A

ETA PRIME INTO t P I+ P I- GAMMA l INCLUDING
Rt'0 GAMMA)) / TOTAL

THIS MCDE SEEMS TO BE CONSISTENT WITH BEING
20 0 ' 2 0 ' 1 LONDON 66 HBC
42 0 22 0 F 04 KALBFLEIS 64 HBC
35 0 34 0 F 09 BAOIER 65 t{SG

CONTROVERSIAL BACKGROUND SUBTkACT ION

2 ETA PR EME BRANCI{ ENG RATIOS

PARTlAL MODES ADJUSTED SY PROGRA(t AHR=)2345

KTA PRIME ENTO (PE+ PE~ ETA (NEUTRAL DKC ~ ) ) NLH )
/ TOTAL DEN 12345

68 0%36 Ge05 KALBFL KES 64 HSG

ETA PREME INTO (Plt PI NEUTRALS) l TOTAL Nt:M I. 3
DKN 12345

39 Ge4 Oo) LONDON 66 HSC
33 Ge35 Ge06 BADIKR 65 HSG

ETA PRIME Il4TO (Plt Pl- KTA {CHRGD ~ DECAY) ) Nt&M 2
/ TOTAL DEN 12345

10 De 1 Oe04 LONDON 66 HSC
7 Ge07 Oo04 BADIER 65 HBC

4 s Oe 12 Go02 KALBFLEIS 64 HBC

KTA PRIHE INTO (PI+ PI- NEUTRALS lEXCLUOING NLH 3
Plt PI- ETA t NEUTR OEC ) ) ) I TOTAL DEN 12345

10 Oe05 0 ' 04 KALBFLEIS 64 HBG

)D/66

XO/66
10/6&

10/66
10/66
)0/66

)Ol66

)0/66
10/66
)0/66

)0/66
10/bb
)0/66

rttttt' ttttttttt ~tttt ~ ttt tet%%%%%% ttttttttt ttttttttt ttttt»%%%
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R7
Rl ~
R7

RB ~
RB ~

R9 ~
R9

Rl 0 ~
RLO t
Rl I
Rt 1

RLZ
RLZ

RL3 ~
R13

R14
RL4 ~

R(5 ~
|(L5 ~

Rl 6
R16

ETA PRIME

0 ' 25

INTO (PI% Pl- GAMMA ( [NCLUDING NLM 5
RHO GAMMA) ) /(P I P I ETA) OEN 1234

0 ~ 14 OAURFR 64 HBC

ET A PRIME INTO (2 P I )/TOTAL
0 F 07 OR LESS COMP ~ BY LONDON

ETA PRIME INTO (3 P I I/TOTAL
0 ~ 07 OR LESS COMP ~ BY LONDON

ETA PRIME INTO (4 P [ )/TOTAL
0~ 0 I OR L ESS CUMP ~ BY LONDON

ETA PRIME tNTO (6 Pt)/TOTAL
8 ~ 01 OR LESS COMP ~ BY LONDON

Nl;M
66 HBC DEN 1 2345

NLM
66 HBC DEN 12345

NLM
66 HBC DEN 12345

NUM

66 HBC DEN 12345

ETA PRIME tNTO {PIO E+ E-)/TOTAL N(M 6
0 ~ 013 OR {.ESS RITIENBER 65 HBC DEN 12345

ETA PRIME INTO (ETA E+ E-)/TOTAL N&M 7
0 01L OR LESS RITTENBER 65 HBC DEN 12345

ETA PRIME INTO (P[0 kHOO)/TOTAL NUM

0 F 04 OR LESS RITTENBER 65 HBC OEN 12345

ETA PRIME INTO {P[0 OMEGA) /TOTAL NUM

0 ~ 08 OR LESS RITTENBER 65 HBC DEN 12345

ETA PRIME INTO (P I+ P I- E+ E- ) /TOTAL NUM

0 ~ 006 OR LESS RITTENBER 65 HBC DEN 12345

10/66

Lo/ee

10/66

10/66

10/66

10/66

Lo/66

10/66

10/66

Lo/ee

H (975) 35 H (975t JPG= -) f=o

EVI DENCE NOT YET COMPELL ING OMITTED FROM TABLC
FOR COMPILAtION SEE GOLDHABER MFSON REVIEh
1966 BERKELEY CONFERENCE
ALSO COMP ILEO IN APPENDIX A ~

35 H (975) MASS (MEV)

C 50 975%0 15~ 0 BARTSCH. 64 HBC .4co Pl+ P
C 30 975~0 APPROX GOLDHABER 65 HBC 3a65 'PI+P
C 30 998 ' 10' BENSON 66 OBC 3 65.PI+0
C EXPER[)tEhiTS ABOVE COMP ILED [N GOLDHABER 66 ME SON REVIE h

50 1000~ APPROX~ COMP BY GOLDHABER 66 RVUE C SEE ABOVE

8/66
9/66
9/66

P 9/66

35 H (975 ) W IOTH {MEV)

M C 90 120 ' 0
M C 30 45 ' 0
M 50 80 0

30 ' 0
COMPILED BY

BARTSCH 64 HBC 4 0 PI+ P 8/66
BENSON 66 DBC 3 ' 65 P I+ D 10/66
GOLDHABER 66 RVUE C ONLY 3 65t4 Pl P 9/66

H MESON CROSS SECTION (MICROBARNS)

CS ~ 75 ~ 0 15~ 0 BENSON 66 DBC 3~ 65 PI+0 TO HPP 9/66
kkkttt %%%%~ kkt ~ ~tttttttlt %%%%tkttt %%ttttt%% ttttktttk ttt%%%%%% %%%%%%%%%

REFERENCES FOR H MESON

q' Branching Ratios

'2 +- 0

There is evidence for only two q' partial modes, qZm
and &+& Y. (This electromagnetic mode may be mainly poY. )
In the q2m mode, the two pions, in an I = 0 state, will appear
as 2/3 ~+TT, 4/3 m ~ . The q then decays into 27/o visible
decay products, 73 ja invisible, yielding the following four
di stinguishable configurations:

t
2 + - +—X027~ ~ ~ ~3

1017 0
1019' 0
1018' 6
1019
1021' 0
LOZooo

4 PH[ MASS {MEV)

2 ' 0
Zoo
0 ' 5
3 ~

4 ' 0
~2 ~ 0

ARMENTERO
SCHL E IN
MILL ER
BARLOW
HESS
LONDON

63 HBC
63 HBC
65 HBC
66 HBC
66 HBC
66 HBC

2 ~ 0 K- P

1 2 PSAR P
1-4 Pl- P

8/66
11/66
9/66
6/66

4 PHI MfCTH {MEV)

BART5CH 64 PL 11 167 AACI-. EN-ZEUTHEN-BIRN-BQNIV-HAMB-MUNCHEN COLL.
GOLOHABE 65 CORAL GABLES P 76 G ~ GUL DHABER // LRL
BENSCN H 66 BERKaCONF —PRL +MARClUIT ~ ROEtSINCLAIR ~ VANDER YELOE// MICH
GOLOHABE 66 BERKELEY CONF G ~ GULOHABERt SAM IO45 ~ A STIER t SHEN ~ LAI ~ MESON RCV[E)f

~tkttt tkt ~ Ikktt kktttt%% ~ ~ tttttttt t%%%%%ttt kttttkttt tttttk ~ %% kttt%tttk
ktt ~ %% ~ %%%%%~ tk %%%ktkttt tktlt%ttt ttt% ~ ~ %%% %%It%%%%% %%ttttktk %%%ktkttk

PHI ( 10 l9 JPO= I—1 I=C

2—X0.73 & TT + (q decaying into neutrals)+

I Oo+- Y

o o
3
—X0.27 T(o„o„TT Y

I 3
0 0

)

3
—X0.73 all neutrals

A measurement of the rate of any of these final states is
therefore equivalent to a measurement of the rate of q' ~ ~~q
(provided the decay is I-conserving). Of course for the final
states arising from q' ~ TT m q, the presence of an q as an
intermediate particle cannot be proved experimentally, at
least in a bubble chamber. Our branching ratios for the
have been calculated using the additional assumption that the
only strong decay mode of the q' is q' ~ m&q. This is based
on the experimental result that the observed decay q' ~
z+& z+& Tr always proceeds via an intermediate &+z q state,

+ - + — 0and further on the fact that q' decay into «, & «, or
~+~ ~ TT has not been observed.

(Since the strong decay and the m z Y decay of the
have comparable rates, one might worry about a possible I-
nonconserving admixture in the q' ~ TT'mq decay amplitude.
One may, however, expect such an amplitude to be consider-
ably smaller than the amplitude for q' ~ p Y, (a) because of
the much smaller phase space, and (b) because such an arnpli-
tude would be either of the order e2, or would represent an I-
nonconserving part of the strong interaction, which is known
to be very small. )

M

M

M

M

M

M

3~ 4 fe7 ARMENTERO
34 5 ' 0 OR LESS SCHLE IN

3%5 1 ~ 0 M IL(.ER 0
10~ 3 ~ BARLOW
10~ 0 3' 0 HCSS
6 ' 0 4 ' 0 I.ONDON

(&deagram belatt)

63 HBC
63 HBC
65 HBC
66 HBC
66 HBC
66 HBC

1 ~ 2 P{IAR P
1-4 Pt P

0e30

0.20

0.10
ON 66 HBC

66 HBC
OL( 66 HBC
ER 0 6S HBC
NTERO 63 HBC

0.0{)

le
I

PHI 1(IOTH {){EU)

4

O
ltt

PHI PARTIAL CECAY MODES

L{EIGHTEO RUERRGE ~4 .46 +i- i.f,3
SCRLE k 1 ~ 4t CHISO 8 o 3 CbNLKV e 0 oOQR

8/66
11/66
9/66
6/66

tt ~ ktt kttttkttk kkttttt ~ t ttttt ~ ktt ttttttkt ~ kttttkttt kttktttt ~ %%%%%%%%It

REFERENCES FOR ETA PklME

DAUBER 64 DUBNA CONF I 418 DAUBER ~ SLATER ~ L 7 SMITH ~ STURK ~ T ICHU //UCLA
DAUBER 2 64 PRL 13 449 CAUBER SLATER ~ SMITH ~ STORK TICHO ///// UCLA
KALBFLE I 64'PRL 13 349 G ~ R KALBFLE[SCH ~ 0 ~ DAHLtheRITTENBERG // LRL

Pl
PZ
P3
P4
P5
P6
P7
PB
P9
P10
P11
P12

PHI INTO K+ K
PHI iNTO Kol K02
PHI INTO PI+ PI- P IO ( INCLUDING RHO P I )
PHI INTO Pl+ Pt- t VIOLA)'ES 6)
PHI INTO E+ E-
PHI I NTO MU+ MU-
PHI INTO Plo GAMMA
PHI INTO ETA GAMMA

PHI I NT0 P I+P I-GAMMA
PH[ INTO ONEGA GAMMA {VIOLATFS C)
PHI INTO ETA PIO (VIOLATES C)
PHI tNTO RHO GAMMA (VIOLATLS C)

.SLCSIO
511511
S BS 85 9
5BSB
5 3S 3
5 45 4
5 95 0
514S 0
5 BS {ISO
U 15 0
SL45 9
l 95 0

BAD I ER 65 PL 17 337
K[EN ZLE 65 PL 19 438
RI TTENBE 65 PRL 15 556
TRI LLING 65 PL 19 427

BAD I Eke CEMOUL IN ~ BARLOUTALD +/PA{I+SAC+ ZEEMA
K tENZLE MAGLIC ~ LFVRAT LEFEBVRES + /// CERN
R IT{ENBCRG KALBFLE ISCH ////////// LRL+BNL
+BRUhN GOI. OHABER S KADYK SCAN[ U // LRL

4 PHI BRANCI- ING RAT [05

PARTIAL MODES ACJUSTEO BY PROGRAM AHR=L23

COMA

{.ONDCN
66 PL 21 347
66 PR 143 1034

COHNt MCCUL{ UCHt BUGG) CONDO//ORNL+ TENN+ LNCAR
LONDON ~ RAUt SAM IUSt GULDBERG +//BNL+ SYRACUSE

QUANTUN hUPBER DETERMINATICNS NOT REFERRED TU IN THE DATA CARDS

RL
Rt
Rl 8
Rl 8
Rl

PH1 I NTO (K+ K-)/TOTAL

27 0 ' 26 0 ~ 06 BAD IER 65
CCNTROVERS[AL BACKGROUND SUBTRACTION

252 0% 48 0 ~ 04 L INDSLY 66

NLM 1
DEN 123

HBC

HBC

10/66

10/66
GALTIER I 65 OXF ~ VGL 2 ~ P 10
GALTIERI 66 BERKELEY CONF
MAR TIN 66 PL 22 ~ 352

~ ktktt tt ~ tttktt ttltttttttttttt ~ ~tttttkt ~ ktt ~ ~ ttt

+ R ITT ENBERG IN ROSENF ELD MF SON RE Vt E'h/LRL I =0
+RITTENBERGt IN GULDHABER MESON RQVIFh/LRL 1=0
MART IN CRITTENDEN ~ SCHROEDFR // INDIANA U I

Ikkttkktt %% ~ tttttt tt%%%tttt tktk ~ tttt %%%%1%~ tt
tktt ~ %%tt %%~ tttt%% ktttttktt %%%t %%%%% ktttkttt%

RZ
R2 ~
R2 8
R2 8
R2

PHI INTO (Kl K2)/TOTAL

25 0 ~ 23 0 ' 06 BAD IER 65
CCNTROVERS IAL BACKGROUND SUBTRACTION

167 0 F 40 0 ' 04 L INDSF Y 66

NUM 2
DEN 123

HBC

HBC

10/66

10/66
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R3 0 PHI INTO (Pl+ PI- P lo t INCL »RHO P I ) )/TOTAL NUM 3
0 DEN 123

R3 8 57 0 ~ 51 ' 0 ~ 09 BADIER 65 HBC
R3 8 CONTRGVERSI AL BACKGI{QUNO SUBTRACTION
R3 30 0» 12 0 ~ 08 LINDSEY 66 HSC

10/66

10/66

BIGI 62 CERN CONF 247
BINGHAM 62 CERN CONF 240
ERWIN 62 PRL 9 34

REFERENCES FOR ETA(1C50)

A BIGI ~ S BRANDTe R CARRARA + ///I/// CERN
H H BINGHAMeM BLOCH + //PAR15+EC POLY+CERN
ERW INe HUYEReNARCHe WALKER ~ hANGLER //ht S+BNL

R4 0 PHI INTO tK+ K-)/(K KBAR)
R4 ~

NL'M 1
OEN 17

R6 ~
R6 ~
Re

PHI INTO tPI+ PI- PIO I INCL»RHO Pl ) )/tK KBAR)NLM
DEN 12

0 ~ 30 0 ' 15 LONDON 66 HBC 10/66

R5 0 PHI INTO tK1 K2)I tK KSAR')
R5 ~
R5 0»44 0 F 07 LONDON 66 HSC 10/66
R5 10 0»40 0 ' 10 SCHLEIN 63 HSC 10/66

SALTAY 64 DUBNA CONF 1 409 BALTAY ~ LACHeCRENNELLeORENeSTUMP +/YALE+BNL
BARYIN 64 DUBNA CONF 1 433 BARMIN ~ COLGOLFNKQeYEROFEEV ~ KRESTNI+// I TEP
BARLGW 66 CERN-TC66-22 -NC BARLQW ~ 0 ~ ANDLAU+ //II CERN+PARIS+LIVERPUOL
BEUSCH 66 BERKELEY CONF BEUSCI'e F ISCHER e ASTSURY e MICHEL INI+/E TH+CERh
CRENNELL 66 PRL 16 1025 CRENNELLeKALBFLEISCHeLAleSCARReSCHU+ //BNL
CRENNEL2 66 BERKELFY CONF +KALBFLE ISCHeLA I ~ SCARR ~ SCHUMANN+/////I BNL I e JP

CRENhELL 2 HAS MORE DATA THAN CRENNELL BUT SAME CONCLUSIONS
HE 5 5 66 UCRL-168 32 R I HESS {THESIS' BERKELEY) I/ LRL

HESS REPLACES PRL 9 460 ALEXANDEReOAHL e JACOBS ~ KALBFLEISCH + /I LRL

tlt ~ lt tttttttlt 000000 ~ lk ltttltltt ltktlkttl %tkllktlk ltl ~ %0~ lk %tot%%it%
00~00~ llttltll ~ kll ~ llkll lkkltkkkk tkkktttk ~ ltkk ~ 0 ~ %0 lkkktlktk 0%k%k%k«0

R7 ~
R7 ~
R7

PHI INTO (PI+ Pl- PIG I INCL»RHO PI ) )/(Kl K2) NlN 3
OEN 2

0»3 OR LESS BERLEY 65 HBC 10/66 5 F t1250 JPG02&&) l=o

RB
RB
RB

R9
R9 ~
R9
R9

Rl 0 ~
Rlo 0
Rl 0 ~

PHI INTO (Pl+ Pl-)I {K KBAR) Nl)e 4
DEN 12

0 ~ 2 OR LESS LONDON 66 HSC lo/66

PHI INTO (L+ E-)/tK KBAR) NLM 5
DEN 12

0 0036 OR LESS GALTIERI 65 HBC
0»002 UR LFSS AZ IMDV 66 SPRK

10/66
10/66

PHI INTO (MU+ MU-)/(K KBAR) NLM
DEN 12

0 ~ 0053 OR lESS GALTIERI 65 HSC 10/66

M

N

M

M

M

M

M ~
M

1250»0
1260»O

5 1250 0
5 126000

125000
1240' 0
1255'
1275.0

5 F MASS (MEV )

25 ' 0
3500

20 ~ 0
13 ~
25 ~ 0

SELOVE
VE ILLET
GU IRAGQ 55
BOND AR

lEE
ACCENS I
BARLOW
WAHL IG

62 HBC
63 FBC
63 HBC
63 HBC
64 HBC
66 HBC
66 HBC
66 SPRK

6/66
(Kol Kol YGOE) 11/66

6/66

Rl1
Rl 1
Rl 1
Rl 1 ~

R12 ~
R12 ~
R12 ~

PHI INTO (Pl+ Pl GAMMA)/tK KBAR)

0~ 05. OR LESS L INDSEY

Nt;N
DEN 12

65 HBC

PHI INTO (ETA GAMMA)/TOTAL NLN
DEN 123

0 ~ 2 OR LESS BAD IER 65 HBC
0»08 OR LESS LINDSEY 66 HBC

10/66
10/bb

10/66

W

W

W

'W

W

'W 0
W

100~ 0
200 ' 0

85 160»0
130»0
102~ 0
82o

100»

SELOVE
VE ILLET
SON DAR
LEE
ACCENS I
BARLUW
WAHL I G

20 ' 0
46 ' 0
34»

5 F W IDTI. {MEV)

25 ~ 0
OR LESS

62 HBC
63 FBC
63 HBC
64 HBC
66 HBC
66 HBC
66 SPRK

6/eb
{Ko 1 Ko I YQDE ) 11/66

11/66
R13 ~
Rl 3
RL3 ~

PHI INTO tFTA NEUTRALS)/(K KBAR)

0 ~ 15 OR LESS L INDSEY

N{;M
OEN 12

66 HBC 10/66
5 F PARTIAL DECAY MODES

R14
R14
R14 ~

R15 0
R15 ~
R15

0 05 OR LESS LINDSEY 66 HBC

PHI INTO {RHO GAMMA) I TOTAL

0.02 QM LESS LINDSEY 66 HBC

PHI INTO (OMEGA GAYMA) I TOTAL NlM
DEN 123

NlM
OEN 123

10/66

10/66

Pl F IhTG PI+ P I-
P2 F INTO 2PI+ 2PI-
P3 F INTO K KSAR

5 F BRANCHING IcAT IOS

SBSB
5 BS BS 85 8
512S12

tl0 ~ lk ttl ~ 00 ~ ~ 0 ktkkktt ~ 0 tttkktlkk ttttl ~tlt 0%000tttl ttlttttlk 00~ 0000 ~ 0

REFERENCES FOR PHI
Rl 0 F lhTG (4PI )/(2P I )
Rl o.oe o.oe
Ri ~ 0 ~ 04 CR LESS

BONDAR
CMUNG

63 HBC
65 HBC

tP2) I {Pl)

BF. RTANZA 62 PRL 9 180 BER1ANZA BR ISSQN CONNOLLY HART + //SNL+SYR
ARMENTER 63 SIENA CONF 2 70 ARMENTEROSe EDWARDS ~ ASTIEM+//CERN+CDF-PARI S
SCHLEIN 63 PRL 10 368 SCHL t INe SL ATER ~ SM I TH ~ STORK ~ I ICHO IIII UCLA

BAD I ER 65 PL 17 337 BAD I ER ~ DFMQUL IN ~ BARL0UTALD+ I/PAR+ LPCHC+ ZE E
BERLEY 65 PR 139 8 1097 0 BLRlEYeN GELFANO //////I/// BNL+CULUMBIA
GALTIERI 65 PRL 14 279 A BARE ARQ GAL T I Lk I eR 0 TRIPP //I////// LRL
MILLER 65 CU-237 (NEVIS 131)CAV ID C MILLER (THESIS) I//////I COLlMBIA

YILLFR 65 INCLUDES DATA OF GELFAND 63 BELOW
GELFANO 63 PRL 11 438 GELF AND ~ Y ILL ER ~ NUSSSAUN ~ K IRSCH+//CQLU+RUTG

AZI YCV 66 BERKELEY CONF ~ AZIMQVeBALDINeBELOUSOVeCitLVILO + I/ DUBNA
BARLGW 66 CERN-TC66-22 -NC BARLOW ~ 0 ANDLAUe /I// CERN+PARI S+LI VERPGQL
HESS 66 BERKELEY CONF ~ kCAI LeHAROYeKIRZeo ~ H ~ MILLER II LRL
t. t NOSEY 66 PR 147 913 JAMLS 5 L (NOSEY ~ GCRALD A SMITH I/// LRL

L INDSEY 66 INCLUDES CATA OF L INDSEY 65 AND 66 BELOir
LI NDSEY 65 PRL 15 221 JAMFS 5 L INDSEYe GERALD A SMITH II////I LRL
LINOSEY 66 PL 20 93 J S L INDSFYeG A SMITH //////I///////// LRL
LQNDCN 66 PR 143 1034 I.DNDON e RAU e SAM I OS ~ GOLDBERG 0//BNL+ SYRACUSE

R2 0 F INTO (K KBAR)/(PI Pl)
R2 0 ~ 09 OR L ESS
R2 0»16 QR LESS
R2 ~ Ooob GR LESS
R2 ~ 0»05 OR LESS
R2 0 ' 023 0 ~ 006
R2 0»025 GR LESS

BARM IN
WANGLER
BRANDT
DEU TSCHMA
FISCHER
MESS

65
65 HBC
66 HSC
66 HBC
66 SPRK
66 HBC

tP3)/{Pl)
I 0/bb

CONF ~ L I MI T 0 95 9/bb
6/66
9/bb

I ~ 64 ~ 2 P I - P 10/66

SELCVE 62 PR{. 9 272
BDNDAR 63 PL 5 153
VEILLET 63 PRL 10 29
LEE 64 PR(. 12 342

SELDYEe i AGQPIAN»BRODY ~ BAKER ~ LEBOY // PENNA
BONl AR+//AACHEN+ 8 IRM+Bobh+DC 5Y+ IC-LUND% YP I
VEILLFTe i'. FNNESSY ~ BINGHAMeBLOCH+//PAR+YILAN
LEE ~ RQEe 5 INCLA IR ~ VANDERVELDE //// MICHIGAN

R «FOR 2+ NGNET SU3 RATES SEE E»G ~ GLASHOWe SUCOLOhte PRL 15e 329(65)

tttttt ttltttttl litt%0 ~ 00 0«tkttktt ttttttl ~ ~ ~ 0 ~ tttttk tkltk«lit tt ~ ktlkkk

REFERENCES FOR F

GRAY ~ L 66 PRL 17 501 +HAGERTY ~ 8 IZZARkleCIAPETII + /I SYR+RQI E JPG

CUANTUY hUYBER CETERMINAT IGNS NQT REFERRED TU IN THE DATA CARDS BARYIN 65 SJNP 1 870
CHUNG 65 PRL 15 325
GUIRAGOS 65 PRL 11 85
WANGLER 65 PM 137 8 414

kCOLGQLENKO+ERUFEEV+KRESINIKUV+I ITEP MQSC
CI-UiNGe DAHL ~ HARDY ~ HESSe JACOBS ~ KIRZ IIII LRL
Z G T GUIRAGQSSIAN IIIIIIIIIIIIIIIII/ LRL
T P WANGLER ~ A R ERWINeW hALKER //hl SCCNSIN

~ttltt tttlttk ~ ~ ttltktttl 00 ~ lll ~ tt tttkkltlt ttttttttt lltktlttt 00 ~ktltkt
~llttt 0 ~00 ~ %% ~ ~ ttt ~ ktttt ~00 ~ 000 ~ 0 00000000 ~ 00100000~ ~ 000%~ 0%% %0%~ 0~ tkl

( ) p5p ) 3 ETA ( 1050 ~ JPG= 0+0 ) 1=0
V

NAMED St BY CRENNELL ET AL ~~ Ks Kg MAY BE JUST LARGE 5-WAVE SCATTERING LENGTH

3 CTA (1050) MASS (MEV)

ACCENSI
BARLGW
BEUSCH
BRANDT
DEUTSCHY
F I SCHER
HESS
WAHL IG

66 PL 20 557
66 CERN-TC66-22 -NC
66 {PREPR INT )
66 BERKELEY CONF»
66 PL 20 82
66 PRIVATE COMMUN

66 UCRL-16832
66 PR 147 941

ACCENSI ~ ALLES-BQRELL I ~ FRENCH eFRISK+ //CERN
BARLDWeC ANDLAUe //// CERN+PARI5+LIVERPUQL
BEUSC{ ~ F ISCHER ~ ASTBUR Ye MICHEL INI+/E TH+CERN
BRANDTe CQCCQNI ~ CZ YZE WSKI+ //CERN+CRAG+WARS
DEU)SCHMANNeSTE(NBERG + I/AACH+BERLIN+CFRN
'W E F ISCHER (BASED ON BELSCH 66)//ETH+CERN
R I HESS {THESISe BERKELEY ) /I LRL
+SHIBATA GORDON eFRISCH ~ MANNELLI //Mt T+PI SA J

M ~
M 0
M ~
M ~
M

M

M

M

M H

1000' 0 APPROX
1000»0 APPROX
1000' 0

30 1030»0 APPROX»
1025' 0 APPROX'

35 1045~ 9»
135 1056 0
20 1068' 0 10~ 0

120 SCATT ~ LENGTH FITS

8 INGHAM
'8 I G I
ERW IN
SALTAY
BARM IN
BARLOW
BEUSCH
CR ENNELL

BETIER ~ )'ESS

62 PBC
62 HBC
62 HBC
64 HBC
64 HLSC
66 HBC
66 SPRK
66 HBC
66 HSC

1»2 PBAR P

6»0 PI- P
1»6-4»2 PI- P

lo/ee

6/bb
11/66
9/66
e/eb

10/66

HAGGPIAN 63 PRL 10 533
AOERHOLZ 64 PL lo 240
BRUYANT 64 PL 10 232
SODICKSG 64 PRL 12 485
BARYIN. 65 SJNP 1 230

V HAGQP tAN ~ W SELQVE I////III///////I PENNA
AACHEN+8 ERL IN+8 I RM+BU'4N+HAMBUR+ IC-LUNO+YP I I J
BRUYANT, GOLDBERG, HQLDFR, FLElRY, HUC/CERN+PA I
SODICKSQNe WAHL IG»MANNELL I ~ FR I SCH+ ///I Yt T I
+CQLGQLENKQ ~ EL ENSKY e EROFEF V+ I I TEP YQSCQW JP

~ttltt
tklttt

lit ~tllkt lttlltttl ~ 0 ~ tttklt
000%0000% 00000 ~ kk ~ ~ ttk%00%«

tkktttkkl ttttkttlt tktlkkklk ttkkkktll
tkklkttkt tlkkkktkk kkkkk%kkk %%ok%kill

CUANTUM NUMBER CETERMINAT IQNS NOT REFERRED TQ IN DATA CARDS

~ WWW» W

3 ETA (1050) W ICTUS (NEV)

35 50 ~ 24 ~ BAR{.OW

50»0 BEUSCH
20 8' 0 15»0 CRENNELL

66 HBC
66 SPRK
66 HSC

1 2 PSAR P 11/66
9/66
6/66

8 G YESCN ( 1285 ~ JPG= +) 1=0

JPG DISCUSSEO AT UXFQRDe SEE RQSENFELD 65

8 C YESGN MASS (YEV)

3 ETA (1050) PARTIAL DECAY MODES

1290' 0
1283 0

8 ' 0
5 ' 0

D ANDL AU
HESS

65 HBC
66 HBC 1 64 ~ 2 Pt — P 10/66

Pl
P2

ETA (1050) INTO KKBAR
ETA (1050) INTO P )PI 8 G MESON WICTI (NEV)

3 ETA t 1050) BRANCHING RATIOS.

25 0
35 ' 0

15' 0
10' 0

D»ANDLAU
HESS

65 HBC
e6 HBC

9/bb
I ~ 6-4 ' 2 PI — P 10/66

Ri ~
Rl ~

ETA {1050) INTO (Pl Pl)/(K KBAR)
2 ~ 5 OR LESS CRENNELL

(PI) /(P2)
66 HBC 90 PCT CONF LEV 7/66 8 0 MESON PARTIAL DECAY MODES

~0 ~ ~ tt ~ 0~ tt ~ttt title ~ ttt lltlllltt ttl ~ litt% lltlttktt ltttttttl ltttttttl Pl
P2

D YESON INTO K KBAR PI
0 YESCN INTO PI Pl Rio

5115115 9
5 9S 9U 9
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8 0 MESON BRANCHING RATIOS I R3
R3 ~

F PRIME INTO (ETA ETA)/(K KBAR)
1 ~ 0 OR LESS BARNES

(P4)/tPZ)
66 HBG Gt'NF ~ LIMIT 0»95 10/66

Rl
RL
RL

0 MESCN INTO I P I PI RHU) / (K KBAR Pl ) NLH 2
DEN l

2e0 OR LESS HESS 66 HBG 0 CHARGED Pl ONLY 10/66

0» ANDLAU 65 Pl 17 347
HESS 66 UGRL-16832
SEE ALSO 65 PRL 14 1074

0 ~ ANDLAU ~ AST IER ~ BARLOW +//GDF+GERN+RAD+Ll V
R I HESS lTHESISe BERKELEY) // LRL
MILL ER ~ GHUNG e OAHL ~ NESS e HARD V eK I RZ+//LRL+ UG

R OFOR I+ NONET SU3 RATES SEE E G GOLDHABER REVIEW 'BERKELEY CONF 1966

1~ tttt litt ~ 1~ lt ttt ~ lt ~tl llltt1101 ttklttttl tlttttktt 1%1~ I%144 llltk ~ ttt
REFERENCES FOR 0 MESON

GLA SHOW 65
BARNES 66
BAR MES 65
GRENNELL 66
GOLDBERG 66
GRENNEL2 66

PRL 15 329
BERKELEY CONF

PRL 15 322
PRL 16 1025

SUBMITTED TO NC
BERKELEY CONF

5 L GLASHOW ~ R H SUGOLOW I/SU3 BERKELEY
+DORNAN ~ GU (DON I » KALBFLE I SCHeLUNDUN/BNL ~ SYR I =0
REPLACED BY REFERENCE AOOVE
+ KALBFLLISGH LA( SGARR ~ SGHUHANN + // BNL I
+ LE (TNER»HUSTO»O RA IFEARTAIGII //SYRACUSE
+KAL 8FL L ISGHe LA I ~ SGAKR ~ SGHUMANN el///// 8NL I =0

R OFOR 2+ NONET SU3 RATES SEE E Ge GLASHOWe SOCOLOW ~ PRL 15 ~ 329(65)

lttttl ~ I~ ltlt ~ 1 lit%I ~ 01~ ~ ltt ~ ltl ~ tttltltl ~ 04 ~ tttttt Iltltttll 04 ~ 1%~I~ I
REFLRENGES FOR F PR IHE

to tttl ~ tltttlt ~ ltltttttt tt%t ~ tttl ttllktkl ~
~tttlt tltllttl ~ 0 ~ kltt%tl ttlkltt ~ 1 ttllttttt

6 E MESON I 1420e JPG= +)

6 E HESON HASS (MEV)

~ lkttk ~ %4 ttlllltlt 000 ~ %1~01
ktttlttll ttlkttttl tltttlttt

I=C

~ll ~ ll %lit ~ Io ~ 1 tttttlltt ~ tttttltt ~ tttt01% ~ ttotkttel ~ tolt4 ~ 1~ ltt ~ %1~ 11
Otkttt ~ttlktllt tlottl ~ 14 ~ 14~ till ~ lttttlttt tlttttttt tltltktl ~ ~ 0%%001%~

P (&6P ) 9,RHO (760e JPG 1 +) I 1

9 RHO MASS (MEV)

1425~

1420»0
?~

20»0
BA ILLON
HESS

» 'ewe ew

6 E HESCN WIDTH (MEV)

66 HBG
66 HBG

0» P BAR P 11/66
1»6-4 2 pl- p 10/66

H+ C
N+ C
N+
elk
M+
M+
M+ J

760 ~ 0 9e 0 CARHONY 64 HSC +
CARMONY MASS CALCULATED FOR MOMENTUM TRANSFER LESS THAN 4 (MPIee2)

760 ~ 10~ ARNENI SE 65 HSC +
765 ~ 0 5 ~ 0 ALFF-STEI 66 HSC + 2-3 PI+ P 6/66
783»0 6o 0 JAMES 66 HBC + 2 ~ 1 Pl+ P 6/66
758» 0 10» 0 JAMES 66 HSC SEE NOTE J SEL(3( 8/66

FROM JAMES ME USE MASS CALC FOR HONENTUM TRANSFER LESS THAN 2»5 HPIee2

80
eo.o

10»
20eO

, BA ILLON 66 HBC
HESS 66 HBG

0» PSAR P 11/66
1 6-4 2 Pl- P 10/66

M+
M+

750 ' 0
730 ' 3»0

11' BALTAY 66 HBC +- Oe0 PBARP 6/66
SAR(.O'M 66 HSC +- 1 ' 2 PBAR P 11/66

Pl
P2
P3
P4

6 E MESON PARTIAL DECAY MODES

E INTO K Kt (890)
E INTO K KBAR PI
E MESON INTO Pl PI RID
E INTO PI(1003) PI

6 E HESON BRANCHING RATIOS

510U18
S12SI25 8
5 95 9u 9
4165 8

H

H
M-

N

N

748.0
765 »0

130 775 ~ 0
768 ~ 0
772»0
760 ~ 0
777 ~ 0
775 ~ 0
768 ' 0
749 ' 0

10' 0

5 ~ 0
19»0

5»0
6»O
5 ~ 0
5»0
3»0

(Itle ogre'

KENNE Y

E RMI N

G UI RAGOSS
SI.I EDEN
F I DEC ARO
HAGOPIAN
MILLER
MI(. LER
HILLER
WEST

below)

62 HSC
63 HBC
63 HBC
65 MNSP
66 SPRK
66 HSC
66 HBC
66 HBC
66 HBC
66 HBC

3-5 PI- P
2 ~ 5 P I-~ T C'JT 18
3»0 Pl- P
2»7 PI- ~ T CUT 5
2»7 Pl —~ T CJTLO
2 »7 PI -~ T CJT20
2 ~ 1 Pl- P'

6/66
11/66
6/66
9/66
9/66
9/66

10/66

Rl
Rl

iRL'

)P
R2
R2 ~

E INTO K Kl(890)/((K Kt)&(PI(1003) PI))
~ 50 ~ 10 BAILLON 66 HBG

NI. H 1
OEN 1 4

11/66

E HESGN INTO (Pl Pl RHO) I (K KBAR PI ) NI. H 3 '
DEN 2

2»0 OR . LESS HESS 66 HBC 0 CHARGED PI ONLY 10/66

NEIGHTEO AUERRGE o?SB»9? oi- 3 ~ 6?
SCALE e 2 ~ 04 CHISO e 33 ~ 4 COHLEV ~ »001

0 8

ARHENTE R
ROSENFE L

BA I LLON
BA RASH
HE SS
SEE ALS 0

64 DUBNA CCNF 1 467
65 OXFORD CONF 58
66 PREPRINT - NC
66 CU258(NEVIS 154)
66 UGRL-I. 6832
65 PRL 14 1074

REFERENCES FOR E MESON

ARMENTEROS EDMARDS JAGOBSEN ASTIER+ I/CERN
A H ROSENFELD /////II////II/IIII LRL--RVUE
+EDWARDS+0 ~ ANDLAU+AST IER+ III/ GERN+GDF+I R
BARASF ~ KIRSGHeMILLER ~ TAN II////// GOLI;MBIA
R I HESS I THESIS e BERKELEY) // LRL
HILLER ~ GHUNGe DAHLe HE SS ~ HARDY ~ KI RZ+ ILRL+UG

~41 ~ I~ 4 ~ 1~ ~ 1000 IOIS ~ 10%4 ~ llttlltt 4%1%1%0~1 ~ 01041100 I~14 ~ ~ ttt ~11410~tl
ttltll 1001%~ 0~0 ttlll ~ lit tlttttttt 1111%00~1 ~I%It%lit 1%0~ I~Itl tlllkllt%

I 8 29 KSKS(1440) AND RHORHOt 14l0) t JPGo +) I GTE 0
p p ()4 I 0)

EV IOENCE NOT YET COMPELL ING e OMITTED FROM TABLE

1410»0
1439 0

29 KSKS ANC RHORI 0 MASS (MEV)

BETT INI 66 OBC C 0» PBARP TO 5PR 9/66
SHOULDER ON A2 BEUSGH 66 SPRK 5-12 PI- P 9/66

R IFOR 1+ NONET SU3 RATES SEE E G ~ GOLOHABERe REVIElo BERKELEY CONF ~ 1966

tttttl ttl ~I%lit ~ Ilk%tilt 400 ~ ~ ltlt ~ ltl ~ ltll tllttttll ttkt ~ ttto %tltltlll
0 ~ 4

0»2

0»o.
Cil

O
O
he

Cl

O

RHO +- I(ASS (NEU)

O
EB

NEST
IIILLER
HAGOPIRN
BLZEOEH
GUIRAGOSS
ERNIN
KEHHEV
BRRLON
JR)IES
ALFF-STEI
RR)IFNTSE

tl
O
oe
QI

68 HBC
66 HBC
66 HBC
68 Il)ISP
63 HBC
83 HBC
82 HBC
66 HBC
68 HBC
66 HBC
68 HBC

29 KSKS ANC RHOR). O M (DTH tNEV)

90»0
43» 0 40»0

BETT INI 66 OBC C 0 PBAR P TO 5PR 9/66
BEUSCH 66 SPRK 5-12 PI- P 9/66

44%0tt ~ ~ 111001% 000000000 100~ ~I~ Ik %104111%4 10%%10011 Ittt ~till ltlltoltt

BETTINI 66 NC 42A 695
SEUSCH M 66 BERKELEY CONF

REFERENCES FOR KSKS(1440) AND RHO RHO(1410)

%CREST I e L IMENTAN I eLOR I A ~ PER4ZZO+ I/PAD+PI SA
0AST BURY ~ F INOGCHIAROe MIGHEL IN//CERN ~ ZURICH

N I 14 1480 0
H 35 15L4»0 1600

CRENNELL 66 HBC 6»0 PI- P 8/66
BARNES 66 HBC KL KL ONLY 5 0 K-P 9/66

tt ~ tll ltllllkt ~ to ~ ltttel Ittlttl ~ 1 tlttttttl ltttttltt lklttlttl tltl ~ litt
tltltt ~ 00 ~ ~ tttI ltlktltlk %Ill%tilt ltttttltt Itltlttlk Otltttokl tltttlttl

/
13 F PRIME ( 15COe'JPG=2++) 1=0

13 F PRIHE(15CO) MASS (HEV)

MO

MO

0
MO
MO

NO
MO

MO
MP
NO N

HO N

MO N

MO H

MO

MO

MO
e(0
HO
HO
MO

)IO
MD

190 ?50 ' 0 20 ' 0
300 760 ' 0 10»0

763»0 10»0
160 775 »0
500 770» 0 10»0

735 ' 0 10' 0
750 ~ 0
763»0
750»0 15' 0
736»0

AT PI Pl SCA'TT»ANGLE OF
753 ~ 0

AT Pl Pl SCATT»ANGlE OF
768 ~ 0 1440
750» 0 5o 0
749F 4 3o 3
745 ~ 94
773~ 0 12» 0
775 »0 5e0
765 ~ 0 8 ~ 0
770 00 4»0
760 ~ 0 - 3»0

62 HBC
63 HBC
63 HBC
63 HBC
64 HBC
65 DSC
65 SPRK
65 OSC
65 HBC
65 SPRK

NTERFERE
65 SPRK
FOR INT
66 HSC
66 HBC
66 HBC
66 HSC
66 HBC
66 HBC
66 HBC
66 HBC
66 HSC

0
0
0
0
0
0 2 ~ 2
0
0 440
0 2 ' 0
0 1' 5

NCE MITH
0 I ~ 5

ERF ~ WITH
0 507
0 2-3
0 Oe0
0 1 ' 2
0 7»0
0 3»0
0 2 ' 1
D 2»7
0 F 1

SAHI OS
ABOLINS
ERWIN
GUI RAGOSS
GOLDHABER
A LYEA
CLARK
DERAOO
GUTAY
Gl.ARK

90 DEG»MITHOUT I
C lARK

90 DEG» ALlOMI NG

ACCENSI
A LFF- STE I
SAlTA Y
BAR(.OM

CASON
HAGOPI AN
JAMES
HILLER
ME ST

6/66

Pl- P 6/66
Pl- P 6/66
PI- P 10/ee
NONRES ~ SACKGD
Pl- P 10/66
NONRES ~ BACK G 0
PBARP 6I66
Pl+ P 6/66
PBARP e/ee
PSAR P 11/66
PI- P 9/66
PI- P 6/66
P[+ P 6/66
Pl- ~ T Cj?20 9/66
PI- P 10/66

M 35 86»

13 F PRIME(15CO) MIDTH tHEV)

23~ BARNES 66 HBC Kl KL ONLY 5 0 K-P 10/66

HO P
NO P
HD P
NO P

IH PHQTOPRODUGTION EXPERIMENTS THE RHOD HASS VALUE APPEARS SHIFTED
740 ' 0 10e0 (.ANZEROTT 65 CNTR D GAHHA P 10/66
728»0 8»0 CAMBRIDGE 66 HSC 0 1 ~ 0-6~ 0 GA)e(A P 10/66
728»0 6»0 GERMAN CO 66 HSC 0 3 ~ 5-5 ~ 8 GAMMA P 10/66

(?4leogram on next yage)
290 755 ~ 0 CHAOI(ICK 63 HBC +-0

PL
P2
P3
P4

13 F PRIHE PARTIAL DECAY MODES

F PRIME INTO PI+ Pl-
F PRIME INTO K KBAR
F PRIME INTO K Ct(890)
F PRI)eE INTO ETA ETA

508508
512512
510U18
514514

H

H

N

740 ' 0
240 752 AD

765»0

WALKER 62 HBC -0
ALITTI 63 HSC -0
LEE 65 HSC -0

9 RHO WIDTH ( ME V)

13 F PR IHE BRANCHING RATIOS

Rl ~ F PRIME INTD tPI+ Pt —)/(K KBAR)
RL Oe 14 OR LESS BARNES
RL N SU3 »03 EST INATE FROM SU3 GLASHOM

(P 1)I(P2)
66 HBC CONF»LIMIT 0 ~ 95 10/66
65 SU3

M+ C 77 ' 0 20»0 CARHONY 64 )ISC +
W+ C CARMONY MIDTH CALCULATED FOR N)HENTUM TRANSFER LESS THAN 4 (HPIee2)
M+ 90 ' 0 10»0 SACLAY 63 HBC +
M+ 160~ 10» ARNENf SE 65 HSC +
M+ 10000 ALFF-STE I 66 HBC + 2-3 PI+ P 6/66
M+ 177~ 0 15» 0 JAMES 66 HBC + 2 ~ 1 Pl+ P 7/66
M+ 147» 0 19~ 0 JAHES 66 HBC SEE NOTE J SELG( 8/66
M+ J FROM JAMES ME USE WIDTH CALC FOR MOMENTUM TRANSFER LESS THAN 2 5 MPlee2

R2 ~ F PRI)eE INTO (K KBAR) / TOTAL I P2) I TOTAL
R2 X 0»64 0 ~ 31 GOL DBERG 66e Wl THOR A WN

RZ X BARNES 66 POINT OUT THAT F PRIME UNRESOLVABLE FROM E MESON
8/66 M+

M+
150' 0
130'

30» 0
25»

BALTAY 66 HBC +- 0 ~ 0 PSARP 6/66
BARlOM 66 HSC +- 1 ~ 2 PBAR P 11/66
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g
M-

'gI
M

M-
M

11
M-

MO

MO
'MO

MO

MO

MO

MO

MO

MO
'HD

HO
WO

MO

HO
MO

MQ
MO
WQ

MO
MO

MO

65 %0
130 125%0
98 180 ~ 0

127~ 0
150%0
137~ 0
145~ 0
153' 0
149 ~ 0

190 150 ~ 0
160 175' 0
300 90 ' 0

165' 0
96 210 0

500 130' 0
110efl
130%0
150' 0

80%0
150.0

72 ' 0
100%0
146 ~ 0
92~

175%0
57 ~ 0

120 %0
103~ 0
160%0
173~ 0

290 110' 0

120 ~ 0
12500

170' 0

20e 0

5 ~ 0
20% 0
17%0
12%0
13~ 0

13%0

20% 0

10%0
20 ~ 0

20 ~ 0

15%0
10~ 0
30%0

17%0
42 '
25%0 15~ 0
10~ 0
13~ 0
15%0
13~ 0

(X8eograme

15~

ERMIN 63
GUIRAGQSS 63
SQNOAR 64
BLIEOEN 66
HAGQPI AN 66
MILLER 66
MILLER 66
MILI ER
MEST 66

SAHI QS 62
GUI RAGQSS 6
ABOLINS 63
E R MIN 63
8 QNDAR 64
GQLDHABER 64
ALYEA 65
CLARK 65
OERAOO 65
GUTAY 65
LANZERQTT 65
ACCENSI 66
ALFF-STEI 66
BA(. TA Y 66
SAR LOW 66
CAMBRIDGE 66
CA SON 66
HAGOPI AN 66
JAMES 66
Mf LLER 66
MF ST 66

bells?)
CHADMICK 63

HBC
HSC
HSC
¹HSP
HBC
HBC
HBC
HSC
HSC

HBC 0
H

HSC 0
HSC 0
HSC 0
HSC 0
DBC 0
SPRK D
HSC 0
HBC 0
CNTR 0
HBC 0
HBC 0
HSC 0
HBC 0
HBC 0
HBC 0
HBC 0
HBC 0
HSC 0
HSC 0

HSC 4-0

WALKER 62 HSC -0
LEE 65 HBC -0

MOLF 65 RVUE

3-5
3 ~ 0
2o7
2 ~ 7
2 ~ 7
2 ' 1

2 ~ 2 K- P

4%0 PI- P
2%0 Pl- P

5%7
2-3
0 ' 0
1 ~ 2
5-6
7 ' 0
3%0
2 ' 1
2 ' 7
2 ' 1

PBARP
Pl+ P
PBARP
PBAR P
GAM P
Pl — P
Pl- P
PI+ P
PI-~ T CJT20
PI- P

Pl- P
PI- P
Pf -sT CJT 5
P!-s T CJT10
PI —~ T C'J T 20
PI — P

6/66
6/66
9/66
9/66
9/66

10/66

6/66

6/66
6/66

6/66
br ee
6/66

11/66
9/ee
9/66
&/66
6/66
9/66

10/66

bleb

BATON 64
BONDAR . 64
C ARMDNY 64
DAUO IN 64
GQL CHA BE 64

NC 35 713 BATON BERTHEI.OT ALLES ~ BORELLI + ICEN+SOLQG
NC 31 729 BQNDAR+ / / AACHEN+8 IR M+8QNN+OESY+I MP-CQ(. +MPI
QUBNA CONF 1 486 CARMQNYsHQA (.ANDER NG H XUONG YAGER //UCSD
REPORT CEA-R-2525 DAUOIN ~ JABI OLsMQNGELLI + /I//I SACLAY+BARI
PRL 12 336 GOLDHASER s BROWN ~ KADYKs SHE Ns TRILLING/LRL+UC

ALYEA
ARMENISE
BL I EDEN
CL ARK
OERADQ
GUTAY
L ANZ EROT
LEE
MOL F
Z DAN I 5

65 PL 15 82
65 NC 37 361
65 PL 19 444
65 PR 139 8 1556
65 PRL 14 872
65 NC 39 381
65 PRL 15 210
65 MICH 04938
65 PL 19 328
65 PRL 14 721

A(. YEAs CRI TTENDE Ns HARTIN ~ RHODE + // INDIANA
SACLAY+QR SAYkSARI+BQLOGNA (COLLABORATION 1
BLIEDENsFREYTAGsGEISELsHASSAN + /I/// CERN
A CLARKsCHR I STENSONsCRONI NsTURLAY/PRINCETO
DF RAQQ ~ KE NNE Y s PQI Rl ER ~ SHE PHARD// NOTRE DAME

GUTAYsLANNUTTI ~ TULI II/I/I/111/I/I FLORIDA
LANZFROTTI SLUNENTHAL EHN FAISSLER +/HARVO
YONG- YUNG LEE /111/I/I /lll II//I I/ HI CHf GAN

G WOLF If f111/I IIIIIfill/Ill/If/I/I/ OESY
ZDANI Ss HADANSKY ~ KRA'E MER + I////I/I JHU+BM.

ACCENS I 66 PL 20 557
ALFF-STE 66 PR 145 1072
BALTAY 66 PR 1 s5 1103
BARLQH 66 CERN- TC66-22 -NC
BLIEDEN 66 NC 43 71
CAMBR f QG 66 PR 146 994
CASQN 66 PR 148 1282
DE PAGTE 66 PRL 16 35
DEUTSCHM 66 PL 20 82
FERBEL 66 PL 21 111
F I DEC ARO 66 PL 23 163
GERHAN C 66 BERKELEY CONF
HAGQP'f AN 66 PR 145 1128
HERTZ SAC 66 PREPR INT

(SEE ALSO ZDANIS 65)
HUSQN 66 PL 20 91
J AHES 66 PR 142 896
HILLER 66 BERKELEY CONF ~

WEST 66 PR 149 1089

ACCENSI sALLES SQRELLI sFRENCHsFRISK+/I' CERN
ALFF-STFI NSERGER ~ BERLE YsBRUGGER+//COL+RUTG
+FRANZ t NI sLUT JE NS ~ SE VERI NS s TYCKQ+/ CQLUHBIA
SARLOW, D ANOLAU+ I//I CERN+PARIS+LIVERPOOL
+FREYTAGsGEISELsHASSAN ~ KIENZLE+ /f1// CERN
CAMBRIDGE BUBBLE CHAMBER GROUP //HIT+HARV+
N N CASON 11 MISCONS IN
DE PAGTER+//CAN EL ACC+MI T+NQRTHEAST+ SLAC
DEUTSCHNANNsSTEINBERG +I/AACH+BERLIN+ CERN
F ERBEL /1111111/11//flllllflllll ROCHESTER
GkM F I DECARQs J POIR(ER sP SCHI AVON // CERN
GERMAN COLL%/ AACH+BERL+SONN+HAMB+HEID+NUN
HAGOPIANs SELQVE ALI TTI ~ BATON+//PENN+5 ACLAY

HERTZSAC4 s KRA'E MER s MAOANS KI s ZOANI5+/ JHUkShL

HUSQN ~ ALLAROsDRI JARD sHENNESSY + I/QRSAY+EP
F E JANESsKRAYBILL /I/I/I/ YALE+BRQOKHAVEN
Ml(LER GUTAY JOHNSCN LOEFFLER + I/ PURDUE
ME ST ~ BOYD sERMINsMALKER IIIIII/li MISCONS Is(

eeeeeeeee
eeeeee eeeeeeeee «eeeeeeee «eeeeeeee eeeeeeeee eeeeeeee» «eeeeeeee eeeeeeeee

9 RHQ PARTIAL DECAY NODES

Pl
P2
P3
P4
P5
ts6

RHD INTO 2P I
R HQ INTO 4P I
RHQ INTO PI GAHNA

RHQ INTO E+ E-
R HQ INTO P l ETA
RHQ INTO NU+ MU-

9 RHQ BRANCHING RATIOS

585 8
5 85 85 85 8
5 85 0
535 3
5 85145454

( 965) 36 DELTA MESON (963~ JPG= ) I = 1

COHPILAT ION AVAILABLE SEPARATLLY IN UCRL-8030" SPECTRA

36 DELTA (9631 HASS (MEV)

H SEE GQLDHABER MESCN REVIFMs 1966 BERKELEY CCNF

Rl e RHQ t?(TO 4P I/ZP I

R 1 e RHQ+- INTO (P I+- PI & Pl- Pl 0)
RI, 0 ~ 026 OR LES5

e 0%01 0& LESS
Rl 0%002 OR LESS
Rl 0 %0035 0~ 004

(P2) I (Pl)

/ (PI+- PIQ)
SLIEOEN 66 MMSP - 3-5 Pf- P
DEUTSCHNA 66 HBC + 8 ~ 0 Pf+ P
FERBEL 66 HBC +- Pf+- P ABOVE 2 ~ 5
JANE5 66 HSC

6166
6/66

10/66
11/66

H 910~ TURKOT
M 262 962 ' 0 5 ' 0 K I ENZ(. E
M t 36 965 ~ 0 ALL EN
M 106 965 ~ 0 COMP ILAT ION BY ALLEN
M 966%0 8 0 QQSTENS
FOR RESULTS MHICH Do NOT SUPPORT ALLEN 66 ' SEE

63 NMS + 3.3 PP TC 0 + JsN 10/66
65 MHS — 3-5 Pl- P 9/66
66 HBC — I 7 Pf- P 9166
66 HBC +«C 1-8 Pl P 9/66
66 MMS + 3 P P TC 0 + F?s 9/66

JACOBS 66 AND hEST 66

Rl
Rl
Rl

R2
R2
R2 N

R2 N

R2
R2 H

R2 M

R2

R3
R3

R4
R4

RH(t 0 INTO (P I+ P I- PI+ PI-) / (PI+ PI-)
0 ~ 008 OR LESS JAHES 66 HBC +

8 0 ' 006 OR LESS GERMAN CQ 66 HSC 0 3 ~ 5-5 ~ 5 GAMMA P 10/66

RHQ INTO Pl GAMMA/2PI
0 ~ 02 QR LESS
0 ~ 02 QR lESS

ONE P ION EXCHANGE
0 ~ 005 OR LES5
0 ~ 004 OR lESS

ONE P ION EXCHANGE
0 ~ 007 OR LESS

DAUD! N

LANZERQTT
HQDCL USED IN THI S

FIOECARQ
GERNAN CQ

HQDEL U SED IN TH I S
'( USON

(P3/Pl )
64 HBC +
65 CNTR
ESTIMATION
66 SPRK - 0 ' 97 CONF LEV
66 HBC 0 3%5 5 ' 5 GAMA P
ESTI HAT ION
66 HLSC

11/66

10/66
10/66

6/66

R?t) INTO (PI ETA)/(2PI )
0 ~ 03 OR LESS DEUTSCHNA 66 HBC

( P51/ ( Pl )
+ 8%0 Pl+ P 6/66

RHO INTO( E+ E-)/(P I+Pl-1 (UNI TS Ioee-4) (P41/ ( Pl )
0 65 1 ~ 1 0 5 HER TZSACH 66 SPRK ASSUME SU(3) +MIX I NG 10/66

Pl
PZ
P3
P4
P5
P6

36 DELTA (9631 WIDTH tMEV)

50%
262 5 0 OR LESS

36 25 ' OR LESS
10 0 OR LESS

TURKOT
K IENZL E
ALLEN
QQ STEM S

63 MNS
65 MHS
66 HBC
66 MM5

DELTA
QE(.TA
DELTA
DELTA
DELTA
DELTA

36 DELTA MESON PARTIAL DECAY NODES

1'ESQN INTO 2 PI
)sFSQN INTO 3 P I
)sFSCN INTO 4 PI
MES ON INTO 5 P I
MES QN INTO ET A P I
PESQN INTO Rho PI

+ 3 3 PP IQ Q + ?'N 10/66
3-5 Pf- P 9/66
1 el Pf P 9/66

+ 3 P P IQ Q+ 0'P 9166

5 85 8
5 9S 95 9
5 9S 95 9S 9

5145 9
U 95 9

R5
R5R5'e

RHO INTO fMU+ ?(U-)/tPI+ Pl-) t UN 10~k-4) (Pb)1 tP1)
0 ~ 33 0%16 0%07 DE PAGTER 66 CNTR 0 5 ~ 2 GAM P

14 ' OR LESS O'ER TZSACH 66 SPRK

eeeeeeeee «eeeeeeee eeeeeeeee «eeeeeeee eeeeeeeee eeeeeeeee «eeeeeee»

REFERENCES FOR RHO

6166
10/66

Rl
RI.

36 DELTA MESON BRANCHING RATIOS

CHARGED DELTA INTO ( I CHARGED) / (3 OR MORE CHARGED)
1 0%9 0 ~ 7 KIENZLE 66 MMS — 3-5 PI- P 9/66

ANDERSON
K ENNEY
5 AH f05
WALKER
X UQNG

61 PRL 6 365
62 PR 126 736
62 PRL 9 139
62 CERN CONF 42
62 PR 128 1849

ASOL IN 5
Al fTTI
CHADWICK
GUIRAGQS
ERW!N

5 ACL AY

63 PRL 11 '381
63 NC 29 515
63 PRL 10 62
63 PRL 11 85
63 SIENA CONF 1 112
63 SIENA CONF 1 239

ANDERSQNsBANG sBURKE~CARMQNYsSCHNITZ 11 LRL
V P KENNEYsM 0 SHEPHAROsC 0 GALl- /KENTUCKY
SANIOSsBACHMAN ~ LEA+ I/ SNL+CCNY+CQLUM+KFNT

D WALKER ~ E WEST A R ER'Hl N + // MISCONS IN
NGUYEN HUU XUQNG sGERALD R LYNCH /fl/11 LRL

ABOLINSsLANDER ~ MEHIHQPsNGUYFNs YAGER I UCSD
AL I TTI s BA TQN sbRMFNI SE+/5 AC+ORS AY+SAR I+BOLO
CHAOMICKsDA VIES ~ DERRICK ~ CRESTI + / QXF+PAD
ZA VEN GUIRAGOSSI AN /I/I////111/I/I/I/I LRL
ERMI Ns SAT TERBLQM ~ WALKERs WEST /1/ MIS CONS IN
SACLAY+QRSAY+BARI + BOLOGNA(COLLABQRAT IQN)

~ttttt ~ t ~ k ~ tttt t ~'tttttt ~ lkttttk ~ t ttttttttt tttkt ~ k ~ t t ~ tktt ~ tk k ~ ttkkkkt

TUR KQT
KI ENZLE
ALLEN 0
JACOBS
QOSTFNS
WEST

63 S IENNA
65 PL 19
66 PL 22
66 0155%
66 PL 22
66 PR 149

CONF 1 661
438

543
BERKELEY
708

1089

REFERENCES FOR DELTA(9631

+COLL INSs FUJ I I ~ KEHP+ ////// BNL+Pl TTSBURGH
+ MACL ICs L EVRA TsLEFE BYRE 5 + /1 CERN
&GP FISHERsG GQQDEN ~ L MARSHALL ~ SEARS//CQLU G=+
L 0 JACOBS /I/I/I/I/1111/ I/I/I/I/I/I// LRL
+CHAVANON? CROZQN s TQCQUE VILLE I/ SAC LAY sCF I = I
WEST ~ hUYQsERWIN ~ WALKER /I/I/I/I/ hf SCGNSIN

~t ~ kkt ttttttttt ttttttttt ttttttot ~ 'ttttttttt Ittttt~ ttt ttttt ~ t ~ k ttk ~ t ~ tkt
ttktt ~ k ~ ~ tttttt tttttkktt tt ~ tttttt Aktkktk ~ t tttktt tkt ~ ~ tttt ttkktttl ~

LJEIGHTKD AVKRA&E ~769.9i tr- 2.66
SCALE i.73 CHISQ 3S.B CONLEV .00i

L(KZGHTKD AVERAGE i3i ~ i)s +r- 7'.42
SCALE ~ 2.i0 CHXSQ ~ 30.? CONLEU ~ .00i

WEIGHTED AVERAGE f17.4 tr- i0.3
SCALE s 2.37 CHISR ~ 6i.8 CONLKV ~ ~ 00i

0.6

0.4

0.2

0.0'

CI
EV
ke

C)

IS

AN

BER

86 HBC
66 HBC
66 HBC
86 HBC
86 HBC
86 HBC
66 HBC
66 HBC
86 HBC
6S HBC
6S DBC
6S SPRK
64 HBC
63 HBC
63 HBC

0%8 k

0.4 i

0.2

0.0
CI
LJ?

k

Le

C7

Cl
CS
O4

(4EST
((ILLKR
HAGOPXAH

BLXEDE?(
BOHOAR
GUIRAGOSS
BARLOM

JA)(KB
ALFF-STEI
AR)IEHXSE
SACLAY

o
lh
cv

88 HBC
86 HBC
88 HBC
8S t(f)SP
84 HBC
83 HBC
68 HBC
66 HBC
86 HBC
SS HBC
63 HBC

0.6 ~

0.2

O. t)

Cl O
Cl
%N

O
Cl

L(EST 66
((ILLER 66
%)A/lES 68
HAGQPIAH 66
CASQN 86
BARLOL) 66
BALTAY 66
ALFF-STEI 66
ACCEHSI 66
GUTAY 8S
DERAOO SS
CLARK 6S
ALYEA 6S
(kOLOHABER 64
BQNOAR 84
ERLJIN 63

'ABOLIHS 63

CI
O

HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
SPRK
OBC
HBC
HBC
HBC

HBC

RHO 0 t(ASS (klKV) RHQ +- WIDTH (t(EU) RHO 0 L(XDTH tf(EV)
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~„(100m) 16 Pl(1003 ~ JPGee ) 1=1 11 8 MESON MASS (MEV)

~KK 16 Pl( 1003) MASS (MEV)

~ 1060.0 BELYAKOV 64e PBC
50 1025 ' 0 APPROX' ARMENTERO 65 HBC

143 1003~3 Tao+SYSTEMATIC ROSENFELD 65 RVUE
~ SCAT ~ LENGTH 2 TO 6 FERMIS ~ BALTAY 66 HBC
~ SCAT LENGIH 2 ~ 4+- 5 FERMI BARLOW 66 HBC

re5 Pl- P
+- .0 ~ 0 PBAR P

3~ 7 PSAR P
+- 1 2 PBAR P

6/66

8/66
8/66

11/66

M

M

M

M

M

60 1220~0 ABOL IN 5 63 HBC +
1220 ' 0 HESS 64 HBG
1220 ' 0 GOLDHABER 65 HBC

344 1200 ' 0 15~0 BALTAY 66 HBC 0 0 PHAR P
FOR EVIDENCE THAT THE 8 IS JUST DECK EFFECT ~ SEE CHUVG 66

11 8 MESON WID)'H {MEV)

9/66

t
W

W ~
W

60 0
50 40e 0

143 57 ~ 0
70 '

16 PI(1003) WIDTH (MEV)

BELYAKOV 64 PSC
APPROX% ARMENTERO 65 HBC +-

13~0&SYSTEMATIC RUSENFELO 65 RVUE +-
15' MONTANET 66 HBC

6/66

8/66
1 I /66

60 100' 0 20 0
180' 0 30sO
8' 0

344 100' 0 30 0

ASOL INS 63 HBC +
HESS 64 HSG
GQLDHABER 65 HSC
BALTAY 66 HBG 0 ~ 0 PBAR P 9/66

Ll 8 MESON PARTIAL DECAY MODES

Pl
P2

16 PI (1003) PART IAL CEGAY MODES

Pl(1003) tNTO K KBAR
PI (1003) INTO ET A P I

510511
5145 8

PL
P2
P3
P4
P5

8 MESON INTO OMEGA+Pl
8 MESON INTO 2PI+ 2PI-
8 MESON INTO K KBAR
8 MESON INTO Pt Pl
8 MESON INTO PI PHI

l. 15 8
5 BS SS 85 8
510510
5 BS 8
S 9U

The I = iKK enhancement has been seen only in pp
annihilations, where no qm mass spectra are known to us.
There are qTT spectra in Tt p interactions [see Alitti et al. ,
Phys. Letters 15, 69 (1965)], but there the total production
of KK~ is ~3 pb at 3.Z GdV/c [see Richard I. Hess et al. ,
Phys Rev. Letters 47, f109 (1966)].

11 8 MESON BRANCHING RATIOS

Rl t 8 INTO 4PI/(OMEGA PI)
Rl 0~ 5 OR LESS

(P2)/(PL)
ABOL INS 63 HBC +

(P3) l(PL)
66 HBC — 1 6 4 ~ 2 Pt- P 10/66

R2 t 8 MESON INTO (K KBAR)/(OMEGA PI)
R2 0.02 OR LESS HESS

~ t ~ ttt ttttttttt ~tttttttt tIlt ~ ~tt ~ tttt ~ tttt t ~tttttt ~ ~ tttt ~ ttt ttt ~ ttttt
R3 t 8 MESON INTO (Pl Pl)/(PI OMECA) (P4) I (Pl I

R3 0 ~ 3 OR LESS ADERHOLZ 64 HBC 7/66

REFERENCES FOR Pl(10C3) R4 ~ 8 MESON INTO (PI PHI) / {Pl OMEGA)
R4 ~ 0 ~ 015 OR LESS HESS

(P5) I(P1)
66 HBC I ~ 6-4 2 pt" p 10/66

BELYAKOV 64
ARMENTER 65
AsrtER e5
BARASH 65
ROSENFE L 65
BALTAY 66
SAR(. OW 66
MONTANE)' 66

Jl NR P-1586 BELYAKQVeVIRYASUV ~ KLADNI TSKAYA + I// DUBNA

PL 17 344 ARMENTEROS EDWARDS JACO{)SEN +///CERNe PAR{ 5
OXFORC ABSTRACT 143 AND SUPPLEMENT P 13 // CERN+COLL DE FR ~

PR 139 8 1659 +FRANZ INI ~ KIRSCHeMILLEReSTEINBERGER+/COLUM
OXFORD CONF 58 A H RQSENFELD /IIIIIIIIIIIIIIII/ LRL--RVUE
PR 142 8 932 +LAGHe SANDWEISS ~ TAFT ~ YEHeSTONEHLLL+ //YALE

CERN TC66-22 -NC BARLDW, D ~ ANDLAU+ //// CERN+PARI S&LIVERPOOL
PRIVATE COMM ~ LAMQNTANET //I///I///III//////////I// CERN

~ttttt
~ttttt

~ tt ~ t ~ t ~ t tttt ~ ttt ~ ttttttttt tttttttt ~ ~ ~t ~ ~ t ~ tt ttt ~ ttttt tttttt ~tt
~ ttt ~ t ~ tt ttttt ~ ttt ttt ~ ttt ~t ttttttttt tttttttt ~ ttt ~ ~ tttt ttttttttt

41 (1080) 10 Al MESON ( LC79e JPG= -) 1=1

SEE COMPILATION AND DISCUSSION IN G ~ GOLDHAVERS REVIEW
1966 BERKELEY CONFERENCE.

ABOL I NS 63 PRL 11 38L
BONDAR 63 PL 5 209
ADERHOLZ 64 PL 10 240
HESS 64 DUBNA CONF 1 422

SEE ALSG CHUNG ee
GQLDHABE 65 PRL 15 LLB
BALTAY G 66 BERKELEY CONF
CHUNG S 66 PRL 16 481
HE SS 66 UC RL-168 32

REFERENCES FOR 8 MESON

ABOLINS ~ LANDER ~ MEHLHQP AX(QNG ~ YAGLR // UGSD
BONDARe DODD+//AACHEN&SIR)e+HAMS+{C-LQND+MP(
A ACHEN+8 ERL IN+8 I RM+BQNN+HA MB UR+ IC-LQND+ le P I
HESS ~ CHUNGe DAHL ~ HARDY ~ KIRZ ~ MILLER //// LRL

G GULCHABERe S GQLOHABEReKADYKeSHLN /// LRL
+FRANZ fNIe SEVER IENS ~ YEH ~ ZANELLO //BNLeCCNY
+NEVEU ~ DAIL ~ KIRZeMILLFR ~ GUIRAGOSIAN // LRL
k I HESS (THFSISe BERKELEY) /I LRL

{)UANTU)e KUMSLR DETERMINATIONS NOT REFERRED TU IN I'HE DATA CARDS

~ttttt tttlttttt ttt ~ ttttt tttlttttt tttttt ~ tt tlttttttt ttttttttt ttttttttt

10 Al MESON MASS (MEV) GARPCNY 64 PRL 12 254 CARMONYeLANDERe R INDFLE I SCHe Xl'ONG e YAGER//UC JP

1080~0
1080' 0 20 ' 0
1080' 0 10~ 0
Lore. o 14.o

ADERHDLZ 64 HBC
AI. L ARD 64 F BG
HESS 64 HBC
DEUTSCH 2 66 HBC + 9/66

ttl ~ ~ t t
~ tt ~ tt t

42 (1PPP) 12 A2 MESON (1300~ JPG=2+-) I =1

SEE GQMPIL ~ AND DISC e IN G ~ GOLDHABERS REVIEW 1966
BERKELEY CONF

ttttt ~ tt t ~ttt ~ ttt ~ t ~ tttttt ttttttttt ttttttttt Itttttttt ttttttttt
ttttttt ~ ttttttttt ttttltttt ttt ~ ttttt ttttttttt ttttttttt ttttttt ~ t

10 Al MESON WIDTH (MEV)
12 A2 MESON MASS (MEV)

W

W ~
W ~
W

80 0
150 0 APPROX
100' 0 APPROX
130' 0 50 ' 0

10 Al PARTIAL CECAY MODES

ADERHOLZ 64 HBC
ALLARD 64 FBC
HESS 64 HBG

40 ' 0 DEUTSCH 2 66 HBC + 9/66
1320' 0
1335' 0
1285 0
1270 0

130 1310' 0
1425 1290' 0

1300' 0

10 0

5 ~ 0

ADERHOLZ
GOL DHABER
ARMFNTERO
DERADO
FOR INQ
LEFEBVRES
SE IDL I TZ

64 HBC
64 HBC t- 3 7 Pl+- P
65 HSG KLKI OLGAY
65 HBC
65 DBC + C 4 ' 5 PI+ D
65 MMSP
65 DBC

6/66
e/66

10/66
6/66
6/66

PL
P2
P3
P4

Al INTO RHO Pf
Al INTO KBAR K
Al INTO ETA PI
Al INTO ETA PRIME PI

(e 9S 8
51051L
5145 8
( 25 8

10 At, BRANCH INC RAT IOS

RL ~ AL INTO {KBAR K)/(RVO Pf)
Rl 0 01 OR LESS
Rl ~ 0%0025 OR LESS

(P2) /(Pl)
OEUTSGH 1 66 HBG +
HESS 66 HBG - 4 ' 0 PI- P

R2 t Al INTO (ETA Pl)/(RHO Pf) (P3) I (Pl)
RZ ~ 0 ~ 015 OR LESS DEUTSCH 1 66 HBG +

6/ee
10/66

6/66

1325 0
L3tre
1333'
1290 0
1310~ 0
1325' 0
L317 ~ 0
1280' 0

~ 1 800 1310 0
5 1260' 0
5 L312 0
5 LEVRAT ET

BAR I 66 DBC
3 ~ BARLOW 66 HBC

13' BARLOW 66 HBG
10' 0 BARNES 66 HBG
10~ 0 BENSON 66 OBC

SEUSCH 66 SPRK
5 ' 0 CHUNG 66 HBG

DEUTSCHMA 66 HBG
10~ 0 COMP ~ BY FERBCL 66
10~ 0 LEVRAT 66 MM5

10~ 0 LEVRAT 66 MMS

AL SEE SLIGHT EVIDFNCE FOR TWO NARROW

(Ideogram be1ow)

C51PI+0
+- {K KSAR leOUE)
+- (K KBAk MODE)

0 5"12 PI- P-0 3 4 Pt — P
+ 8 ~ 0 Pt+ P
+- Pt+- P

7-12 P I — P
r-12 Pt- P

A2 PEAKS'

10/66
Ll/66
1L/66
6/66
6/66

10/66
10/66
6/66

10/66
I.0/66
topee

R3 ~
R3 ~

Al INTC (ETA PRIME Pl)l {RHO P I ) {P4) I (Pl)
00015 OR LESS DEUT SCH 1 66 HSG + 6/66

R tFOR 1+ NCNET SU3 RATES SEE E ~ G GOLDHABER ~ REVIEW BERKFLEY CONF 1966

tttttt tttt ~ tttt ttttttttt ~tttttttt ~ tt ~ ttttt ttttttttt ttt'tttttt ttttttttt
L)EI6HTED AVEILA6E ~1311.SS tr- S.13

SCALE ~ 2.4S CHISO ~ 3S B CDHLEV ~ 001

BELL INI
AOERHOLZ
ALLARD
GOLOHASE
HE 55
LANDER

63 NC 29 896
64 PL 10 226
64 PL 12 143
64 PRL 12 336
64 DUBNA CONF 1 422
64 PRL 13 346 A

REFERENCES FOR A I

BELL INI FIOP, INI HERZ NEGR( ~ RATTI /// MILAN
AAGH+BERL+8 IRM+BQNN+DESY+HAMB+IMP~CUL+ MPI
ALLARD+ // PARIS+GERN+MILAN+CEA-SAC+UC-BKY
GOLDHABER ~ BROWN ~ KADYK e SHLN ~ TRILLING/LRL+UC
HESS CHUNG DAHL HARDY ~ KIRZ ~ MILLER //// LRL
LANCER ~ ABOL INS ~ CARMONYeHENDR{CKS +/// UCSD JP

65 ATHENs (DHl0) coNF
65 PL 15 69
66 PL 20 82
66 PL 22 112
66 BERKELEY CONF
66 UCRL-16832

ABOL INS
ALITTI
OEUTSGH1
OEUTSCH2
GOLOHASE
HESS

+CARMQNY LANDER XUONG ~ YAGER I//// LA JOLLA 1=1
AL I) I I e BATON e DEL ER ~ CR USSARD+ ///// SAC+ BOL
DEUTSCHMANN ~ STEINBERG + I/AACH+BERL IN+CERN
DLUTSCHMANNe STEINBERG + //AAGH+BLRL IN+CERN
G ~ GULDHABERe SAM IQS ~ AST IER e SHEN e LA I +MESON REVIEW
R I HESS (THESIS' BERKELtY) // LRL

~ttttt ~tttttt ~t tttt ~ ~ tt ~ ttt ~ tttt ~ ttt ~tttt ~ ttttt ~ ~ tt ttt ~ tttt ~ tttttttt ~
~ttttt ~t ~t ~ tttt ~tttttttt ttttttttt tttttttt ~ ~t ~ tttttt ttt ~ ttttt ttttt ~ ttt

B (1210) ll 8 MESON (1210 JPG= +l l=l

The B meson was first seen in Tip collisions, where
its analysis was complicated by Deck Effect (see CHUNG+ 64).
However, in l966 Baltay et al. reported a significant B peak
in pp annihilations. This seems to confirm the existence of
the B.

O.S t

0.4 t

0.3 t

0.2 t

0.1 t

D.a ~

o
cv

CI2 t)ASS

CI

(t)EV)

Cl
CI~

~t

DEU&SCHt)A
GHUH6
BEUSCH
BEHSOH
BARHES
BARLOII
BARLOII
BARI
SEIDLITZ
LEFEBVRES
FDRIHO
DERADD
ARt)EHTERO
6DLDHABER

Se HBC
68 HBC
S6 SPRK
ee nec
88 HBC
ee Hec
88 HBC
86 Oec
es nec
6S t)t)SP
es Dec
SS HBC
SS HBC
e4 Hec

Cl
D

ADERHDLZ 84 HBC

4
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12 A2 MESON W lOTH (MEV )

M
M 10+0
W

M 1425 15 ' 0
M

$00 ~ 0
90 ' 0

150~0
99' 0

140 i0

ADERHOLZ 64 HBC
GQL DHA 8ER 64 HBC
DERAOO 65 HBC
LEFEBVRES 65 MMSP
SE IDL ITZ 65 DBC

+- 3 7 PI+- P

M 7040
M 120io
M 56 '
M 56 '
W 110' 0
M 90io
M 5040
W I 1800 80+0
W S 26% 0

10~ 0 BARNES
BAR I

28 ' BARLOW
15' BARLOW
45 0 BENSON

BEUSCH
20 ' 0 CHUNG
10 0 COMP ~ BY FERBEL

Q(t LESS LEVRAT

(Z(teogYYN( below)

66 HBC
66 DBC
ee HBL
66 HBC
66 DBC
66 SPRK
ee HBc
66
66 MMS

0 5 ~ I P I+ 0
+- (K KBAR NODE)
+- (K KBAR {ABODE)

C 5-12 PI- P
-0 3 4 PI- P

+- Plt- P
~- FQR BOTH PEAKS

QEIGHTED 4VER46K ~F8 ~ SS 4& F 023
SC4LK ~ 1 32 CHISO ~ B~ T CDHLEU ~ 0.%24

O.S I

6/66
6/66
6/66

6/66
I 0/66
ll/66
11/66
6/66

10/66
10/66
10/66
10/66

REFtRENCES FOR A2

ABOLINS 65 ATHENS (UHIQ)CO4F
ARMENTtR 65 PL 17 344
CLUNG 6i P(IL 15 325
0"RAOO 65 PRL 14 872
FQRI iVO 65 PL 19 68
LEFt BYRE 650PL 19 434
SE

ID�(.

l I Z 65 PRL 15 217

+CAR MONY 0 L ANDE k 0 XUONG0 YAG('R ///// LA JOLLA I j.
ARM(-NTEkOS ~ EDWARDS 0 JACOB Sf:N + //CERN+CUEI.
+DAHLIA HARDY ~ HC SS0 JACUBS ~ Kl(TZ ~ I" I LLER // LRL
DFkADU0KENVFY0 POlk ILR, SHEPHAHD//NQTiTE DAME
+GLssARU( I+i ENDINARA+/BUL+BAR I+F lktukst sAc
L 8F .':8V R iE S ~ L t VR A I '0 BL I EO t N 0 0 UB h L + //C t R N

L SIIOL IIZ0(& I OAHL00 H MILLFk /////// LRL

SARI 66
BARLUW 66
BARNES 66
BENSON 66
BCUSCH 66
C4UNG bb
SEE 'ALSO 66
DEU)'SCHM 66
DUBOVIKO 66
FERBCL ee
GOLOHABE 66

'
LEVRAT 66

BERKELEY CONF 7A
CERN-f C66-22 -Nc

PRL 16 41
PRL 16 11I7

BERKtLEY CONF 7A
BERKLLEY CONF 7A

UCRL-168 32
PL 20 82.

HERKELEYtPRIVic
PL 21 111

BERKELEY CONF
PL 22 714

BAR(-BOLOGNA-F IRENZC-ORSAY COLLABORATION
HARL OW ~ D ANULAU+ //// CERN+ PAKI S+LI VERP(jOL
BAR(VES FQWLtR LA I URENS)'EIN t /// BNLtCCNY
G BENSON ~ LOVELL 0MAk()UI T0kUES + // MICHIGAN.
tFISCHEk0GOBBI0PtP INIASTHUR Y + // t THtctkN
S CHUNG0 DAHL ~ HARuY ~ HCSS 0 K I RZ 0 MI LLL' k // LRL JP
RICHARD I HESS-- fHE Si S ~ BERKELE Y // LRL
DFUT SCHMANiv ~ STE INHtkG + //AACH+BCRLI iv+CtKN
DUBUVIK()V0 GRIGURltV0 VLAU(MIRSKY + // I TEP
FLRBEL // ROCHESTER
G ~ GULOHAHFR ~ SAM IQ S ~ A Sf I tR ~ SHtN ~ LA I ~ ME SU(v RE VI EM
+TOLSI'RUP SCHUBLLt IN NEF MAGL tC + // CLKN

QUANTUM NJMBER OETERMINAT IUNS NOT RL'FL'RRED TQ IN 1((E DATA CARDS

A)ERHOLZ bII PL 10 248 AACHcN+BERL IN+HlkMtHuNvtHAMBtIC-LQNDQN+MPI
GOLDHAB E 64 DUBNA CON(- 1 480 G GuLDHAHER. S GULDHAHFR, QHALLURAN0SHtN/LRL
LANDER 64 PRL 13 346 +ABUL INS ~ CARMUVY ~ HENDR I K 5 0 XUUNG+/ LA JOLLA

044

013

042

0.1

Ok()
C

O O
ill

Cl O
(04

H6
SCH
SDH
LO)t
LOII
I
HES
DLIT2
KSVRES
400
OHABER
RHDL2

ee Hsc
ee spR)(.
ee osc
ee Hsc
ee Hsc
ee nsc
88 HBC
6S DSC
es nttsr
86 HSC
84 HBC
84 HSC

~ (tsoo)
34 PI t 1640) JPG= -) I GTE 1

FOR COMP ILA)'IQN BY T ~ FERBEL SEE REVIEW QN MCSQNS
1966 BERKELLY CQNFLkENCE

34 3 Pl (1640) MASS (MEV)

M

M

M

M

M

M

M

C 30 1600' 0
C 1700 EVI'. NTS COMPILED BY FtRUEL ~

C 4000 EVLNTS ~ COMPILED BY FE0(I)EL
C 2000 EVCNTS ~ COMPILED BY FtRHEL ~

C THESE AKE MOST UF THE AVAILABLE
110 1640 ~ 20
20 1630' 0 30 ' 0

FOR)NO 65 DBC 0 4 ~ 5 Pl+ D

ABC COLL 66 HHC + 8 0 P(+ P
HALfAY 66 HHC +. Hi4 Pt+ P
SL A)'TERY 66 HHC + 7 0 PI+ P
DATA ABuvE 6 GEv/c pt+ p
FERHEL 66 RVUE + 7-8 PI P
VET( ITSKY 66 HHC — 4 C PI- P

10/66
10/66
10/66
10/66
10/66
11/66

LANDER 64 PRL 1'3 346 A LANDER ~ ABUL INS ~ CARMQNY0((ENDITICKS +/// UCSO JP
ADFRHQLZ 65 Pk 138 8 897, AACHEN+BERL IN+HtkM+BONNtHAMBt'Lu(40+MUENCI(EV
ALI TTI 65 PL 15 69,ALI( I I ~ BATON0DELLR0CRUSSA&D+/ SACLAY+BOLUG JP

FUR QUANTUM NUMBERS OF NFUTkAL A2 ~ SEC BENSUN ABOVE

Ittttt I~Ittlt ~ I %% ~ %tilt% 4ttk ~It%i I~ kttlttk tllkktk%1 tktltkktt 4414tkkkl
ktl ~ I~ It%%%It ~ ~ ~ ~ ~ ~Ittkt t%4tttktt ttkttttkt tttt144%1 tilt%%Ill ttkkttkkt

42 NIDTH (HEU)

12 A2 MESGN PARTIAL DECAY MODES

34 3 PI t 164( ) WIDTH (MLV)

W 110 100 20 ' FLRBEL 66 RVUE + 7-8 Pl P
If I 20 100~ VETLITSKY 66 HBC

11!Zi@
6/66

Pl
P2
P3
P4
P5

Rl
Rl ~
Rl ~
Rl
R1

A2 NESCN INTO RHO Pl
A2 MESON INTO KBAR K

A2 )0ESCN INTO ETA PI
A2 )0ESCN INTO ETA PRIME P I
A2 )0ESQN INTO P lt PI- P10

12 A2 MESON BRANCHING RATIOS

A2 )0ESCN INTO tK KBAR) / (RHO P I )
Oe 08 OR LESS LANDER 64
0 ' 04 OR LESS ARMENTERO 65
0 053 0 '021 CHUNG 66
0 ' 03 0 ' 02 DEUT SCHMA 66

I 9S 8
SIOS12
SII05 8

2S 8
S BS BS 9

(P2)/(Pl)
HBC +
HBC
HBC -0
HBC +

10/66

10/66
6/66

Pl
PZ
P3
P4
P5
Pb
P7
PB

PI ( 1640)
PI(1640)
PI ( 1640)
Pl I 1640)
PI {1640)
PI (1640)

'P I ( 1640 )
PI I 16I00 )

34 PI I 1640) PARTIAL OCCAY MODES

INTO 3 Pt
INTO RHO P I
INTO ETA PI
INTO 5 P I
I('4l U K KI(890)
I(')TO K KBAR P I
INTO K KBAR
INTO F PI

34 P I I 1640) BRANCHING RATIO S

S VS 9S 9
S 9U 9
S 9S14

511UIB
St(sits 9
511Sli
U 5S 9

R2 I A2 )0ESON INTO (ETA Pl)/TU) AL (P3) /TOTAL
R2 0 ~ 03 OR LESS DEUTSCHMA 66 HBC + 6/66

Rl I Pl (1640) INTO (K KBAR) / I 3 PI) NLM 7
Rl DErV I
Rl 40 OR LESS (ESTIMATED FROM DATA UF OELTSCHMANv 66) 11/66

R3 I
R3
Rj
R3

A2 NESQN INTO ( ETA Pl ) / t RITU Pl )
0 ~ 3 0 2 ADERHULZ 65
04022 0 ' 018 CHUM G 66
0 ~ 24 0 ~ 08 DUBOV IKQV 66

(Z(teogram below)

(P3) /(Pl)
f(BC
HBC -0
HBC

IIKI6HTEO 4VERAGE ~0.0348 +I'- 0.0468
sc4LE 2.ee CHrso r.g cDHLEU 0.0oe

10/66
11/66

ABC COLL 66
BALTAY C 66
DEUTSCHM 66
FERBEL 66
FQkl NO bii
LUBATT I 66
SLATjERY 66
VETLITSK 66

CONM TU T FERBEL
COMM. Tu T ~ FERBEL
PL 20 82

HERKLLEY COivF a

PL 19 68
THESIS BLRKELEY

U. ROCH 875153--Nc
PL 21 5I9

FOR AUTHCIRS SEE PL 19.608(65) AACI(Li'40HLKLIN ~ Ctf(N
tYEH ~ FRANZ I'4 I 0 KUNG 0P ( AVU 0RA Vt N //CUL ~ RLTGE R
DtUTSCHMANiV ~ STE INBLRG + / AACH+BERL( NtCtRN
S EE G ~ GDL DHABEk ~ RC VIE w ON I'L SONS /// Li(L
tGESSAkuL I tL ENUI(4ARA+/BQL+BAK I tF IktUkSt SAC
H J ~ LUBA fT I ////////////////////////// LRL 1-2-
tHiKRAYB(LL0 8 ~ FORMAN0 T ~ FERBEL//RQCH ~ YAI C
VETL I TSKY ~ GUSZAVIN ~ KLIGt R0 ZU( GANQV+ //I TCP

Ittt4t ttkkttkt ~ Ill%%litt tttktllikk tkk141444 44 ~ 1~ 1111 tkk1%ktt1 It%1%It%k
tt ~ ~ lk ltklttttt It%%%It%I tltkllkkt Itltklttt ~ %114tklt ttttttktk lllklttlk

tktktl Ilkttlktl tklll%tlt tkltllktt tl ~ tttt%4 Ilkltltk ~ tkktttktk I~ 4ktlk ~ I
REFERENCES FOR PI(1640)

043 &

024

GIING 66 to be ~e~ to (~2 + eg.
(8((bed.ttai to Rye, Itev, 140tt, )

P ( ) 65O) 15 RHU (16500 JPG= +) I=

~e+ P 7P FUR COMP ILATI(IN StE GULDHABER MESUI4 RLVILW
1966 BERK E(.EY CONF ER EivCE 0

15 RHO l 1650) MASS I Mt V )

041 OUSOVIKOV 68 HSC
cHUH6 ee Hsc
4OKRHOL2 6S HSC

M

M

M

M

M

M C
M C
M C

1/00 ~ 0
1620 ' 0
1640 ' 0
1670' 0

70 1700'
25 1625 '

MOST 0('
30u 1650.0

50 1650%0

10000
20 ~ 0

30 ' 0

DATA ABOVE COMP
COMPa
COMPa

BELL INI 65 HLBC
DEUfSCHMA 65 HBC
FQRINO 65 DBC
GO(. f)BERG 65 HBC
CRENNELL I 66 HBC
CR ENNELL I 66 HBC

(LEO BY GQLDHABER
BY GuLDHABER ee RvuE
BY GQL UHA HER 66 R VUE

t
0
0
0 6-0 Pt-P

e.o rl-p

0 5-8 Pl P ~ PI D
+- 5-8 Pl P0 Pl D

6/66
6/66
6/66

10/66
10/66
9/66
9/66
9/66

040
kko

O
Sil O
O O
I((2 HESDH B,0R ~

Clo
ek

IHTD

Clo o Cle CO

O O O
(ET4 PI) i (RHD PI)

M

M ~

DECAY INTO FOUR LIONS
23 1610' 0 40 ' KERNAV 65 HBC, 0 2 7 PHAR P

1680' 0 APPROX' CUNTt 66 HBC - ll PI- P

15 RHO (1650) WIDTH (MEV)

10/66
10/6bl

Rt e A2 )0ESQN INTU I tTA PR(ME P I) / TUTAL (P4) /IUTAL
Rt 0 ~ 1 QiT LESS CHUV G 65 HBC
R4 0 ~ 015 QrT t. ESS DEUTSCHMA 66 HBC +

W 13 80 ~ 0 4000
W 40 ' 0
W 1HO 0 40 ~ 0
W 70 200 '

e/bb W 25 60 '
W C 350 150' 0 50 au COME

DEUTSCHMA 65
FORINO 65
GQL I)BERG 65
CWENNCLL l 66
CR EV NELL I 66

BY GQL UHAHtk 66

HBC 4 6/66
DBC U 6/66
HBC (0

HBC 0 640 Pl-P 10/66
HBc — e.o pt-r 10/66
k VUL +-0 5-8 PI P 0 Pl 0 9/66

Re I A2 MESUN INTO tPI+ Pl- Pti. ) / tRHO P I) (Py)/(PI)
)(5 0 17 Qk LESS BCNSQV 66 DBC (:

R IFUR 2+ NUNCT SU 3 RAT ES SL C. E G ~ (ILASITOW 0 SUCOLUW ~ PRL 15 0329 {65)

eeeOII OOOOOOIOO Itkk14%t0( t00 ~ 441111 ~ 44 ~ 4%0(kk. 4%1441144 4111~ 1111 ktk1% ~ tkk

--"--- DECAY INTO FOUR P IONS
W 155~ 85m KER'VAV 65 HBC 0 2 7 PGAR (0 10/66
W 160~ 0 APPROX ~ CONTE 66 HBC — 11 PI- P 10/660
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Pl
P2
P3
PC

15 RHO (1650) PARTIAL DECAY MODES
RHO {1650) INTO Pl PI S BS 8
RHO (1650) INTO PL PI P I PI S SS BS SS 8
RHU (1650) INTO Pl P I RHO S BS SU 9
RHU t 1650) INTO RHO RHO U 9U 9

13~ 0 OR LESS CHIKOVANI 66 HNSP

32 T(2200) II IDTK (MEV)

8/66

R2 ~
R2
RZ «
R2 ~

RHO{1650) (Nl'0 {PI PI RHOI / (4 PI )

0 ' 25 OR LESS
SEtN PROBABLY

KERNAN
CDNTE

65 HBG
66 HSG

15 RHO (1650) 'BkANCHING RATIOS

Rl ~ RHO(1653) INTO {4 P I) / TOTAL
RL
Rl ~ KERNAN+ PROBABLY SEL T'HIS MODE
RL ~ CONTE+ PRUSASLY Stt THIS MODE

NUH 2
DEN 1234

NUM

DEN 2

w ~

10/66
10/66

10/66
10/66

32 D(SIGHA)/0( I) ( MICROBARNS/(GEV/C)%%2 )

GS 29 ' 0 10«0 FOCACC I 66 MMS ~ 22 LTE 7 LTE ~ 36 9/66

ttt ~ tt ttktt ~ ttt tttttkktt ttkk ~kttt %%«ttktkk ttt«ttkkk tttkkkkkt tt«kktk« ~

REFLRENCES FOR T{2200)

Ce(LKOVAN .66 PL 22 233 +DUBAL ~ FOCACGI ~ K IENLLE eLEVRA TeMAGLI+/CERN+
FOCACCL 66 PRL 17 890 + KltNZLEeLEVRATeMAGLICeMARTIN // CtRN

~ %% ~ kk tktk ~tttt ttttttttk %%%%%%%%% %%%%%%%%% ttttkkktt %%%~ k ~ kkt ~ %%%%%%%~
tttttk ttttttkt ~ ttttltktt ttktktkkk ttttktk ~ « tkk««tet% ~kttkttk« ~ tkktkttt

~t ~ ett ttttttttt tttlttttt ktttttt ~ k ktt ~ktttt ttktttttt ttkktkttt tttkttktt
REFERENCES FOR RHO(1650)

33 U(2380e JP y I GI'E 1) k 3e5 CHARGED TRACKS

BE LL INI 65
DEUTSCHM 65
FOR I NO 65
GOLDBERG 65
CONTE 66
GRENNELL 66
GOLOHABE 66
KERNAN 65

KER MAN+

NC 40 A 948
PL 18 351
PL 19 65
PL 17 354
PL 22 702

BERKELEY CONF
BERKELEY CONF

PRL L5 803
SEE DECAY ONLY

BELL IN I e DI CORATO ~ DUININO ~ FI {JRINI //Hl LAND
DEQTSGHMANNe SCHULTE + /ill AAGH+LEUTH+CtRN
FURINU ~ GESSAROLI + //SOLOGNA+ORSAY+SACLAY
GOLDBERG+I CERN+PAR I S+OR SAY+MILANQ+CE A-'SAG L
+TOMAS IN 1+0 I TTNANN«/GENOVA+HAMB+MIL+ SACLAY
«HOUGH ~ KAI. BFLE ISCHeLA(eBACHMAN+/I BNL«CCNY
Ge GUL OHABER ~ SAH IO5 ~ ASTI ER e SHEN ~ LAI e ME SON R'EVI EII
+LYUN+GRAWL EY II///I ///I///////////// I OWA

INTO NFUTRAL 4 PION STATE

33 U(2380) HASS (ME/)

GHIKOVANI 66 MHSP

33 U{2380) WIDTH (HEY)

30eo 0!I LESS CHIKOVANI 66 HHSP

H 2382 ~ 0 24 ~ 0 8/ee

Slee

~ttttt tttktttkt tttkkttkk %%%tk'k'%% ~ ktttkkkkk tkttttttt
«tt«tt «tttttttk %%%%%%~%% %%%«%%%%% ktt ~ kktk« %%%%%%%%%

ttkttttkk ttttttttt
ttkttttkt tttkttttt 33 0{SIGMA)/D{T) { MICROBARNS/(GEV/C) ~ «2 )

R (l700) 30 R (1700e JPG% ) I GTE le HAY BE 3 PEAKS CS 42eO 14e0 FOCACCI 66 HHS e28 LTE T LTE ~ 36 9/66

OMITTED )eRON TABLE ~ SEE NOTES
ON HESONS FOLLOWING THIS LISTINGe

30 R ( 1700 ) MASS I HEY I
33 U HESON BRANCHING RATIOS

H
H ~
H

H

360 1632e0
485 1700 0
425 1748 0

75 1675e

W WW\WW

15e0
1500
1540

Rl
R2
R3

LEVRAT 66 MMS
LEVRAT 66 MMS
LEVRA1' 66 MHS
CRENNELLI 66 HSG

7"12 Pl P
7-12 Pl P

— r12pl p
6eo PI-P

9/66
9/66
9/66

10/66

RL ~
Rl

U- HESON FRACTION INTO ONE I THREE / FIVE UR HOKE CHARGED TRACkS
0 ~ 30 / Oe45 / Oe25 FOCACCI 66 HMS 10/66

tttkkt t ~ktktttt tttttttt ~ ~kktttkt ~ ~ ktt«%%% ~ %%«kktkt« %%~ ~ tktt« tttt«%%«t

REFERENCES IOR U{2380)

30 R (1700) WIDTH (HEV)
CHIKOVAN 66 PL 22 233
FOCACCI 66 PRL 17 890

+OUBAL ~ FOCACC I e K IENZLE e LE VRA T ~ HAGLI+ /CERN+
+ KIENZLEeLEVRAT ~ MAGLICeMARTIN II CERN

21~ 0 OR LESS Rl
3DeD OR LESS R2
38~ 0 OR LESS R3

75 150e

LEVRAT 66 MHS
LEVRAT 66 MNS
LEVRAT 66 MHS
CRENNELL 1 66 HSG

7-12 PI P
7-12 PI P
7-12 PI P
6 0 PI-P

else
9/66
9/66

10/66

ttktk ~ ttktkttkk t%%%«kttt I%%et%tet kt««%% ~ «% tt%%% ~ %%« tk« ~ t«k«« ~ %«%%%%%«
tktltk ttttttttt ttktktttk ttkkttktt %~kt ~ %% ~ % tt«k«k ~ «« ~ «%« ~kktt %%%«ttttt

K (7P.5)
17 KAPPA (125e JP«e ) I=1/2

30 O(S IGHA)/0( T I ( M ICROBARN Sl {GEV/C )%%2 ) t COMPILED IN APPENDIX Q

CS «1250 30 ' 0 FOCACC I 66 MHS ~ 23 L lt T LTE ~ 28 9/66 ttt ~ %% tkttttttt ktttttttt
tktttt %%%tet% ~ k ktt««kk« ~

~ %%%%%%%~ ttkttkt ~ ~ tktk« ~ %%% tkkkttt%1 %%%%%%%%%
~ kt«tk«t« tt«««kkt« kk«««k««% %%%«%%%%% %%««ktt«%

RL
RL ~

30 RleR2 ~ R3 BRANCHING RATIOS

Rl MESON FRACTION INTO UNE / THREE / F, IVE OR MORE GHARGtO TRACKS
Oe37 I Oe59 / 0 04 FUCACCI 66 MMS 10/66

18 Kk l890eJP =I- ) I=1/2

18 Kk {890) MASS {MEV)

R2 «R2 MESON FRACI' ION INTU ONE / THREE / FIVE OR NORE CHARGED TRACKS
R2 0 ~ 42 / Oe56 / 0 01 FOCACC I 66 MMS 10/66

898 ' 0
891~ 0

5 0
3e0

CHADWICK 63 HBC +
FERRO-LUZ 65 HBG +

R3 ~
R3

R3 MESON FRACTION INTO ONE / THREE / FIVE UR MORE CHARGED TRACKS
De14 I Oe80 / 0 ~ 05 FUCACCI 66 NHS 10/66

890~ 5
890e
8$9e

2e
3e

ARMENTERO 65 HBC +-
BARLOW 66 HBC &- 1 ' 2 PBAR P 11/66
BARLDW 66 HBC +- I 2 PSAR P 11/bb

%%t tet ttttttttt ttttktttt ttktttttt ~ktttkttk tkttktktt et%%%%% ~ ~ tttttttkt
REFtRENGES FOR R{1700)

FOGACCI 66 PRL 17 890 + K IENLLEeLEVRAT ~ MAGLICeHARTIN // CERN
LE VRAl' 66 PL 22 714 + TULSTRUP ~ MAGL ICeFOCACC I eDUSAL + // CtRN
CRENA% L 1 66 BERKELEY CONF +HUUGeH ~ KAL 8FLE I SCH ~ L A I ~ BAGHHAN+/I BNL eGGNY

H 3 870 891~ 0
H 895 ' 0

200 880 ~ 0
895 ' 0
895 ' 0

885 ' 0

1~ 0
3' 0

2eQ

WOJCICKI 63 HSG
GELSEMA 65 HBG

ALEXANDER 62 HBC + 0
FERROLULL 65 HBC + 0
WAN GL ER 65 HBG + 0

ARMENTERO 62 HBG +-0

6/66
6/66

%%%%%% ttttttttt tet««ktt« %%%%«k«tk ~ %«t«%% ~ « %%«««tkkt ~ ttt«tk«t %«tkttttt
«% ~ ttk %%%~ %%%%% %%%%«%%%% %%%%«k«%« %%%%«tkkk % ~ %%%%%%% tkktkktk ~ ~ettttttt

S ( l950)
31 St 1930~ JP= ~ I GTE 1) 3 GHARGtD DECAY TRACKS

3). S (1930) MASS (MEV)

l929e 0 14eO CHIKOVANI 66 MMSP
15 191000 20&0 DEUISCHMA 66 HBC +

8/6b
6/ee

M

M

M

M

M

M

70 897 ' 0
200 892eo
150 885%0

889 ' 5
8990
89r.

160 891'

10' 0
2 ' 0

2 ' 5
4 ~

4e
5 ~

CULL EY
KRAEMER
SM (TH
ADEL MAN

BARL OW

BARLOW
CRENNELL 3

(Zaeogram beleee)

62 HSC
63 HBC
63 HBC
65 HBC
66 HBG
66 HBC
66 HBG

0
0
G

0 Le2 PBAR P
0 le2 PBAR P
0 6«0 PI-P

6/66
ll/66
11/66
10/66

31 S ( 1930 ) W IOTH (HEV)

35eo OR LESS CHIKOVANI 66 MHSP
15 90eD 40e0 OEUTSGHMA 66 HBG +

P WW 0 O'WW& W&W ~

8/ee
6/66

18 K ~ {0) - Kk{ &) MASS DIFF ~ (MtV)

6e5 3 ~ 8 BARASH 66 HBC 0 PBAe( P l 1/bb

&EIGHTEO AUERRGE =881.884 %~- 0.705
SCALE & 1~ 10 CHISQ & 13~ 4 CONLEU & Oe266

tS
31 D(SIGMA)/D(T) t MICROBARNS/IGEV/C)%%2 )

35eo 1200 FOCACCI 66 NHS e22 LTE T LTE e36 9/66

CHIKOVAN 66 PL 22 233
FOCACCI 66 PRL 17 890
DEUTSCHN 66 BERK CONF —PL

+CO BAL e FOCACC I eK IENZLE e LtVRAT e MAGLI+ /CERN%
+ KIENZLE LtVRAT, HAGLIG ~ MARTIN // CtRN
+SCHULTE+STE INSERG+ ///II AACH&BERLI N+CtRN

POSSIBLE CONTRADICTION SINCE HNS HAS LESS 1'HAN 20 PERCENT OF DECAYS
WITH 1 CHARGED TRACK ~ WHEREAS HBG SEES DECAY INTO PI+ PIO ~

%%%%%« %%%%%%%%% %et««ktkk ~ %%«%«%«««%% ~ k ~ %%«%%%%%%%%% ~ tkk«« ~ %% ~ %%%%%%%%
~ttttt %%%tttktl tttk«%et% «%%«k ~ ««% «ktktktkt ttttttttt ~ ttttkttt ktkkttkkk

32 T{2200e JP= ~ I GTE 1) 3 CHARGED DECAY TRACKS

32 TI 2200) HASS (HEV I

~%««%% «%%tttttt ttttttttt tkt«tkkkk tkkt«tttk tlttttttt ttkt ~ %%tt %%%%%%%%I

REFERENCES FOR S( 1930)
1 0«

0.5 &

CRENNEI. L3
LOI{
LOII
L)IAN
TH
EIIER
LEY
ENTERO
GLER
ROLUZZ
){ANDER
SEIIA

JCXCKZ
LOII
LOII
ENTERO
RO-LUZ
OWICK

66 HSC
66 HSC
66 HBC
65 HBC
63 HSC
63 HBC
62 HBC
62 HSC
65 HBC
65 HBC
62 HBC
e5 Hsc
63 HBC
66 HBC
66 HSC
65 NBC
65 HBC
63 HSC

2195 0 15~ 0 CHIKOVANI 66 MMSP 8/66 O.n ~

o
ee

Kr(E)SO) )(ASS (IIEU)

Oo
ee

e
ee LJ

Cl n
oe Eb



30 REVIEWS OP MODERN PHYSICS ~ JANUARY 1967

18 Kt (890) WIDTH (MEV) 20 KC WIDTH I MEV)

46kO
47 ~ 0

8 ~ 0
4 ~ 0

CHADWICK 63 HBG
FERRO-LUZ 65 HBG

60 ' 0 15 ' 0 ARMENT'ERU 64 HBC

W $870 46 ~ 0 3~ 0 MOJC ICK I 63 HBC

W 50 ~ 0 15%0 GELSEMA 65 HBG 20 KC PARTIAL DECAY MODES

31~ 0
44%
43~
53~

7 0
9o
7 ~

ARMENTERO 65 HBC
BARLOW 66 HBC
BARLOW 66 HBC
BARL01H 66 HBG

+
+- 1 ' 2 PBAR P
+- I 2 PBAR P
+- I 2 PBAR P

11/66
11/66
11/66

Pl
P2
P3

KC INTO K RHO
KC INTO Kt Pt
KC I N) 0 K PI Pl

SIOU 9
U185 8
5115 85 8

200 60% 0
bloB
40eO

55 0

5 0
3 5

AL EXANDER 62 HBC
FERROLUZZ 65 HBC
WANGLER 65 HBC

+ 0
+ 0
+ 0

ARMENTEKO 62 HBC +-0

6/66
6/66

20 KG BRANCHING RAT IOS

Rl ~ KC INTO (K RHO)/TOTAL (UN ITS OF 10%%-2) (Pl) /TOTAL
Rl 75 0 10 ' 0 ARMENTERO 64 HBC 6/66

TO 60»0 10.0 COLLEY
200 50 ' 0 5 ' 0 KRAEMER

i50 50%0 SM I(H
51~ 0 30 ADEL MAN

53m 13 BARLOW

34 ~ 8% HARL OW

l60 49% 6~ CRENNELL 3
(Ideogram beIow)

&WW&m\mme ww

62 HBC
63 HBC
63 HBG
65 HBG
66 HBC
66 HBC
66 HBC

0 1 2 PBAR P
0 1 2 POAR P
0 6.0 Pl-P

6/66
11/ee
11/ee
10/66

R2 k KG INTO I K» PI )/TOTAL (UNITS OF 10%%-2) (P2) /TOTAL
R2 25 0 10 0 ARMENTEKO 64 HBG

~ ~ t ~ ~ t t ~ kttt ~ ~ t kk ~ ~ ttk ~ k tk ~ ~ %kkkt ~ kkttktt ~ ~ ttttkktk t% ~ ~ %%%tt %tktt%ttt

REFERENCES FOR KG( 1215)

ARMENTE R 64 OUBNA CONF 1 577 ARMtNTEROS EDWARDS' U ANULAU &//// GtRN&CDF
ALSO DUBNA CONF 1 617 R ARMFNTERUS ( RAPPUR TEUR )

SEE ALSO 66 PR 145 1095 BAKASH ~ KIRSCH MILLtK ~ TAN I/ COLUMBIA

6/66

0.6 t

0 ~ 4t

0.2 t

g, nt

O
O

CO

O
O
Ul

O
e

KI (BBO) NXOTH ( tlEV)

NEI6HTEO AVERA6K ~48.4i
SCALE ~ 0 Be GHISQ ~ 13 4
O.e ~

r CREHHELL3
BARLON
BARLON
ROELt)AH
StlITH
KRAEtlER
GOLLEY
AR)lEHTKRO
NAN6LER
FERROLUZZ
ALEKANQER
BARLON

LOll
LON
EHTERO
SKt)A
CICKI
RO-LUZ
ONICK

88 HBC
88 HBC
86 HBC
8S HBC
83 HBC
83 HBC
62 HBC
82 HBC
8S HBC
8S HBC
62 HBC
68 HBC
66 HBC
86 HBC
8S HBC
8S HBC
63 HBC
8S HBC
83 HBC

O
O

%~- 1.3i
CONLEV ~ 0.488

tktktt ~ tt ~ ~ t ~ kt tktttttk ~ %%%%%~ tkk ttttttkkt ktltttttt ttttttttt ttt ~ kttt ~ttt ~ tt ttttttt ~ k tlttttttt tttttttkt ttttktt %% ~ tktt ~ttt tttttkt %% %%% tt%%%~

~A {1~2Q) 21 KA I 1320~ JP= ) l=l/2

THIS BUMP PARILY DECK EFFFGT BUT BISHOP+ ~
SHEN% SEE EV IDENCt FOR RtSONANGE

21 KA ( 1320) MASS (MSV)

M

M 8
M 8
M

M t
M

M

M

12 1320.0
1310 0
WIDTH

50 1320 ' 0
1330~

20 1305 0
40 13(OAO
70 1320 0

25.0
SEE NOTE BLLUW

ABOUT 300 MEV ~ MIX ED

APPROX
10 ~ 0

10.0

ALME IDA 65 HBC + 3-5 K+ P
BRITISH 65 HBC — 6~ K-P TQ K ZPI
REAL + DECK + TR (ANGLE SlNGULARI TY
DE BAERE 65 HBC + 3-5 K+ P
BARTSCH 66 HBC — 10~0 K- P
8 (SHOP 66 HBC + 0 2~6 K+ P
BISHOP 66 HBG K Pl MUDt-SURPRISE
SHEN 66 HBC + 4~6 Kt P

el66
10/66
10/66

8/66
11/66
8/66
8/66
8/66

BARTSCH+ 66

Mass of KA(1320}

There are appreciable discrepancies between the KltlT
mass spectra measured in different experiments, as indicated
below.

18 Kt (890) PARTIAL DECAY MUDES

Pl K» INTO K Pl SIDS 8
P2 Kt(890) INTO (K PI Pt) 5105 85 8

I ~ t I ~ t
I I I ~ I

BISHOP+ 66

DE BAERE+ 66

sHEN+ 66
18 Kt (890) BRANCHING RA)'IOS

Ri % Kt(890) INTO (K PI Pl)/(K Pl) (P2) /(Pl)
Rl t 0 0 002 OK LESS WOJCICKI+ 63 HBC

%% 1ttt %%%%%ttkt ttt kktttk tkkk ~ tttt kttttkt ~ t t%% %1%%tl ~ %% ttttt ~ ttkt%% ~ kl

REFLRtNCES FOR Kk

I I ) )
i

I t I ) ( I I I I ) I t t I

1200 1300 1400 f500
M(K lt} (MeV}

The bars show position and widths of bumps.
W&WAQI%&w& &A&%%%%A&

ALSTON 61 PRL 6 300
ALEXANDE 62 PRL 8 447
ARMENTER 62 CtRN CONF 295
COLLEY 62 CERN CONF 315

FERROLUZ 64 PL 12 255
MOJCICKI 64 PR 135 8 495
MOJGICKI 64 PR 135 8 484

AOELMAN 65
ARMENTE R 65
FERROLUZ 65
FERROLUZ 65
GE LSEMA 65
MANGLER 65

ATHENS 52 t
PL 17 170
NG 36 1101
NG 39 417

Dl 55 AMST ERDAM
PR 137 8 414

CHAOWIC K 63 PL 6 309
GOLDHABE 63 ATHENS CONF 92
KRAEMER 63 Af HENS CO:4F 130
SMITH 63 PRL 10 135

ALSTUNeALVAREZoEBERHAROeGOODkGRAZIANO+/LRL
ALEXANDERiKALBFLEI SCH, MILLER, G SMI TH //LKL
ARMI'NT EROS ~ M04TANE T ~ D ANOLAU + ///CL RN+CDF
0 GULLEY kN GELFAND + //// CDLUMBIA+RUTGERS

GHADW ICK k GRENNELLk DA VIE SeBE TT INI+/OXF+PADU
SULAMITH GOLDHABER /////////////////// LRL
R KRAEMER L MADANSKY + //// JOHNS IIUPKINS
SM tI 8~ SCHWARTZ ~ MILLER ~ KALBFLt I SCH ~ HUF+/LRL

FERKU-LUZZ I ~ GEORGE ~ HENRI JONGt JANS+ //CtRN
S WOJCICKI ~ Ii'. ALSTON, G KALBFLtl SCH //// LRL
5 TANL E Y G W[IJG I CK I / I I I I /I IIIII l// I I I/ LRL

5 TUAK 7 L EE AOEL MAN // CAVENDISH
ARMtNT EROS ~ EDWARDS ~ JACOBSEN + //CERN+PARI S
FERRO-LUEZ IeGEORGEkHENRIkJQNGtJANS // CtRN
FERRO-LUZZ I e GEORGE ~ GULOSCHMIDT-CLEk+ //Ct. RN
t 5 GELSEMA (Stt ALSO PL 10 341) / AMSTtRD
WANGLER ~ ERW tNk WALKER /////////// Wl SGONSI N

21 KA (1320) WIDTH (MEV)

W 12 60+0 20 0 ALME IDA 65 HBC +
W t 250~ APPROX~ BARTSCH 66 HBG
W 60 40 ' 0 15eO BISHOP 66 HBG +
W 70 80 ~ 0 20 ~ 0 SHEN 66 HBC +

8/66
il/66
8/66
8/66

&4 &Pt~ ~ & A'WAAPNHHMO

21 KA (1320) PARTIAL DECAY MODES

Pl
P2
P3
P4
P5

()18SOB
511U09
511U01
5105 8
510S14

KA INTO Kkt890) PI
KA INT'O K RHO
KA INTO K OMEGA
KA INTO K Pl
KA INTO K ETA

~ WOW4&e ~ &0WAwswww

ttkttt ttktttt%% tkkkkktt% ~ kkk ~ tktk ~kttttt ~ t ttttttttl ttt%ttttk tttkktktk
%%~ ktt kktttttt ~ kkkkkkktk kk ~kttktk tkltttt ~ k tkt%ttttk tt 1k kk% ~ k tkkkt%%%%

w, {)a~5) 20 KC MESON t 1215%JP= ) I=1/2

SEEN ONLY IN ANN IHILAT IONS AT RESTa
NO COMPELL ING EVIDENCE FOR RESONANCE
OMI TT ED FROM TABLE

20 KC MASS (MEV)

BARLOW 66 CERN-TC66-22 -NC BARLOW 0 ~ ANDLAU+ //// CERN+PARI 5+LI VERPOOL
CRENNEL3 66 BERKELEY CONF +KALBFLt ISCHkLAly SCARRED SCHUMANNt////// BNL

QUANTUM NUMBtR DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS

GHINOWSK 62 PRL 9 330 CI-. INOWSKY GOLDHABER LEE ~ OHALLORAN //// LRL J
kttktk ttktttttt tktkkttkk kktt ~ tktk ktktkk%tk ktkttttkt ttkttttkk tttttkkkktttktt tttlt%ttl tttkktkkk ttk ~ ttttt tktktttkt %%%%%%%%% ktkkkkt ~ k kttkt%%%%

gy {680) 19 KV ( 1080)

VERY TENTATIVE EVIDENCE HAS BEEN FOUND BY
DE BAERE+ ( BRUX ELL ES+CERN ) ~ 1966 BERKELEY CONF ~
OMITT ED FROM I ABLE~

21 KA t1320) BRANCHING RATIOS

Rl t KA INTO Kt(890) PI AND K RHO (OVERLAPPING BANDS)
Rl 70 1 ~ 0 SHEN 66 HBG +

R2
R2

R3
R3 C

R4
R4 G

R5
R5 G

KA INTO(K OMEGA)/(Ktt890) Pl)
0 ~ 1 OR LESS SHEN

KA (1320) INTO (K%( 890) P I )/ TOTAL
0%24 0 F 09 8 I SHUP

KA(1320) INTO (K P I ) / TOTA).
0 ~ 68 0 ~ 12 BISHOP

KA ( 1350) INTO (K RHO) / TOTAL
0 ' 06 0 '06 BISHOP

R6 t KA (1320) INTO (K ETA) / TOTAL
R6 C 0 ~ 0 0 ~ 030 BISHOP

R7
R7 G

KA (1320) INTO ( K OMEGA ) / TOTAI.
0 ' 020 0 020 BISHOP

(P3)/tP1)
66 HBG +

(PI) /TOTAL
66 HBC

(P4)/TOTAL
66 HBG

(P2)/TOTAL
66 HBC

(P5)/TUTAL
66 HBG

(P3) / TOTAL
66 HBG

RS t KA (1320) INTO (K P I) / tKk(890) P I ) (P4) l(P1)
R8 ~ 0» 30 OR LE55 SHEN 66 HBC +
RB ~ 0 ~ 21 UR LESS DE BACP F 66 HBG

B/66

l0/66

6/66

6/66

6/66

6/66

10/66
11/66

M 1215' 0 15~ 0 ARMENTERU 64 HBC
R C ADDITIONAL OAT A ARE FORTHCOMING ~ SEE GOLDHAB(iR MESON RLV BtRK CGhF
R %FOR 1+ NONET SU3 RATES SEE E Ga GOLDHABERy RF VIEW BERKELEY CONF%1966



RosENFELD ET AL. Data on Particles and Resonant States 31

NOT E ON K OMEGA MUDE

BE5IDES A WIDE PEAK IN THE {Kt PI ) MAS'5 Dl STR IBUT ION BAR TSCH& Sl E A SI MI-
LAR PEAK IN THE (K OMEGA) MASS ~ SINCF THE {K OMEGA) DECAY OF )HE
KV ( 142 0) APPEARS TU BL VFRY WEAKS IT IS REASONABLE TU A SSUC I ATE A I LEAST
PART OF THE (K OMEGA) PEAK OBSERVED BY BARTSCH+ WITH A {K OMEGA) MODE

DF THE KA(1320I

R4 t KV(1420) INTO (K OMEGA)/TOTAL
R4 0007 0 ' 04 BAOIER 65 HBC
R4 0 F 007 0 F 008 BISHOP 66 HBC

(P4) / TOTAL

R5 % KV{1420) INTO (K ETA)/TOTAL (P5)/ TOTAL
R5 0 ~ 02 0 ~ 02 BAD IER 65 HBC
R5 0 F 017 0 ' 020 BlsHop 6e HBc

6/66
6/66

6/66
6/66

ALMEIOA 65 PL 16 184
SRI TISH 65 OXFORD Ct)NF
DE BAERE tb5 OXFORD SUPPL 53
BAR TSCH 66 PL 22 35 I
BI SHOP bb PkL 16 1069
DE BAERE 66 BERK~ CONF ~ - NC

AND PRI VAT E COMMUN I CAT ION
SHE N 66 PRL 17 726

ALSO SH(. N BERKELEY CONF

A(. ME IOAi ATHERTON i BYEk i DURNAN ~ F.ORSON+/CAMBR
8 I RM ~ GLASGOW i IC--LONDON|MUNICH ~ OXFORD iRUTH
tDEBAIS (EUXXOUFUUR ~ JUNGE JAN S+ // CEKN+BKUX
+OEUTSCtiMANN, GROTE ~ MORRISON|+ // ABCL(IC) V

+GO SHAW i ERW I N ~ THOMP SON i WALKF R y Wt. INBL //Wl SC
UE tlAERi: DEBAI 5 IEUXt F IL I PPA 5+ // BRUX+CLRN

BY 8 JONGEJANS
+BUTTER)iUKTtt ~ FUPGOLDHABt. kS ~ TkILLING // LRL
+t)UI TLRWURTH ~ FUI GULDHABLkS Tk(LL ING // LRL

ettt%% ttttttttt %% ~ %%%%~ % ttttttttt

hatt

~ %tttt ttttltttt ttt ~ %%%%% %%%~ %%%%%
et ~ ttt ~ ttttttt ~ tt ~ tttttt tttttttt ~ ttt ~ ttttt tttttlttt ~ ttt ~ ~ t ~ t ttttttttt

y {14~Pi 22 KV (1420 ~ JP= ) I=1/2

~% ~ ttt tttttt ~ tt ttt ~ t ~ Itt tttt ~ tttt ~ tt ~ ~ ttt ~ ~ ~ %tttttt t ~ ~ tt ~ %%% %%%~ %%%%%

REFERENCES FOR KA( 1320)

Rb
Rb
Rb
Rb
Rb

KV (1420 ) INTO {Kt {890)
6 0 ~ 33 0 33

0 ~ 56 Oe]1
0 ' 65 Oo20
0»63 0 ' 20

PI ) / (K PI)
C HUNG 65 HBC
SCHWE INGR 66 HBC
SHEN 66 HBC
SHEN 66 HBC

(P2) /{Pl)
+ 0 3 94 ~ 2 PI- P Bleb

G 4 Itb ~ 5 K- P 9/66
0 N ~ PRODUCED 10/be

+ NO Nt PRODUCED 10/bb

R7
R7

KV(1420) 1NTO (K OMEGA) / K Pl
0 ~ 08 '

OR LESS SHEN 66 HBC
(P4) /(P 1)

8/bb

ttt ~ tt %%%%%%%%~ tttttttt% %%% ~ t ~t ~ ~ ttttttttt ttttttttt %tttt ~ %1% ttt ~ tt ~ t ~

REFERENCES FOR KV( 1420)

RB % KV(]420) INTO (K kHO) / (K P I ) {P3)/(Pl)
RB 0 09 OR LESS CHUNG 65 HBC + 0 3 9 4 ~ 2 Pl- P 8/66
RB 0 ' 35 0 ' 20 SCHiiEINGR 66 HBC 0 4~1+5 5 K- P 9/66

R %FOR 2+ NONET SU3 RAT FS SEE E G GLASHOW SOCOLUW ~ PRL ]5 329{65)

N
M

M

M

M

M

M

M

M

M

M

M

M

M e
M

M

1480.0
1402 ' 0
1404' 0

21 ]400~0
40 1440 0
35 1407.0

1390~
14]0
1430~ 0
1446~ 0
1392 0

1390' 0
1400 0
1450 0
1430' 0
1450 0

1430' 0
1425 ' 0
1400 0

20 0
8 0

15 ~ 0
10~ 0

10 0
9eU

20 ~ if
20~0

7o9
10~ 0

40

BR IT ISH
Bk IT ISH
FOCAROI
HAQUE
BARTSCH
CRENNELL 3
DE HAERL
DE BAERE
GEORGE
HARliY
SC Hii E IN Gk

65 HBC
65 HBC
65 HBC
65 HBC
66 HBC
66 HBC
66 HBC
66 HBC
66 HBC
66 HBC
66 HBC

30 0
20 0
20 ~ 0

APPROX+

SHE'4 66 HBC
BAD I Ek 65 HBC
BR IT I SH 65 HBC
BRITISH 66 HBC
SCHWE INGk 66 ttBC

10.0
10 ~ 0
10 0

(Iileogram

SHEN
HI 5HUP
DU BAL

below)

66 HBC
66 HBC
66 MMS

22 KV( 1420) MASS (MEV)

6 ~ K-P {K Pl)-0 3~& K- P (K Pl )
-G 3 ~ K- P (K PI)

3 ~ 5 K- P (K PI )
10~ K- P (K PI )

0 6 ~ PI- P {K PI)
+ 3~ 5 K+P (KU PI+)
+ 3.5 K+t' (K+ PIG)

G 5 ~ K+ P (K Pl )
0 4 ~ Pl- P (K Pl)
0 4 I+5.5 K- P

(K PI )
+ 0 4 ~ 6 K+ P {K PI)

K- P (K%PI )
6 K-P (K%PI )

0 6 ~ K- P (K%PI )
0 4 1+5~ 5 K- P

(K%PI )
+ C 4 ~ 6 K& P (K%PI)

3mb Kt P
7-12 K — P

10/66
10/66
10/66
10/be

10/66
10/66
1 0/66
1 0/66
10/66
10/66

10/66
10/66
10/66
10/66
I Ulbb

10/66
10/66
10/66

BADIER 65 PL 19 612
BRITISH 65 OXFORD CONF
CLUNG 6 5 PRL 15 325
FOCAROI 65 PL 16 351
HAQUE 65 PL 14 338

BAD IER ~ OEMOUL IN| GOLDBERG+//EP& SACLY+ ZEEMAN
BIRN ~ GLASGOW IC--LONDON ~ MUNICH OXFUkD RUTH
+CAI{L HAkDY HESS, JACOBS KlkZ ~ MI LLER // LRL
FUCARD I ~ MINGUZZ I RANZ I y SIERRA+ /HULOG)4A+CL'N
HAQUE SCOTTFR + /////81RM IMP CUL+OXF+RUTH

BARTSCH 66
8!SHOP 66
BR I TISH 66
CRENNE L3 66
DE BAERE be
DUBAL 66
GEQRGE 6e
HARDY L 66
SEE ALSO 65
S"HWEING 66
SHEN 66
ALSO SHEN66

ALSO 66

PL 22 357
PRL 16 1069

BERKELEY CONF'
BERKELEY CUNf
BE RK CONF a — NC
BERKELEY CONF
BERK CONF - NC

UCRL 16788
PRL 14 401

(PREPR INT )
BERKELEY CONF

PRL 17 726
{PR IVAT E COMMUN

+DCUTSCI)MANN+GROTE+MORAI SON+ /// ABCL {IC) V

8 ISHUP ~ GOSHAW ~ Ek 8 IN THOMP SON+ // Wl SCONSI N

8 IRMIGLASGOi'+LONDON{ IC )+NUN ICH+t)XFOkii+RUTlt
+KALBFLEISCH ~ LA{ SCAkk SCHUMANN+////// hNL I JP
DE OAERE ~ DEKA IS (AUX ~ F IL IPPA 5+ // BRUX+Ci:RN
+BAI' EYRC ~ BR ICMAN ~ CHIKOVAN I i MAUL IC+ // Ct k N

+GOLDSCHMIOT-CLEKMUN)+HLNkl+ /// Cbkit+t)AUX
LYNl'UN M HAKDY ( THLSI S ~ BFKK('LF. Y) // LRL
HARDY' CHUNGiDAHL eHESSiK(KZ~MILLFR //// LKL
SCHWA L INGRUBERiSIMPSUNyAMMAk+ // ARGONNE+NW
+BUTTERWURT lit FU ~ GOLDHABERS i Tt. ILl ING // LRL
+ t)UT T tkWUR I tl ~ f U GOL{)HABEK 5 TK I L LI N" // LRL

) GERSUN GULDHABER /// (RL

~tt ~ tl %%%%~ tttt % ~ttttttt %%%~ % ~ ttt ttt ~ tt ~ %% tt ~ tttt ~ t ttttt%%% ~ %ttttt%%%
~ ttt ~ % ~tttttt ~ t ~ t ~ ~ % ~ ttt t ~ %%%%%%~ %%~ ~ %%%%% ttt ~ tt ~ ~ t ttt ~ ~ ~ ttt %%%~ ~ t ttt

K~ {/SPPi 23 KA (1800~ JP= ) I = 1/2
NAMED L BY BARTSCH+

U23 KA I 1800) MASS (MEV)

)IEIGHTEO AVERAGE &1411.0S ti- S ~ 16
SCALE 1 7S CHISR 40.0 CONLEV .001

M 80 1789' 0 10.0 BARTSCH 66 HBC
M % 35 1852 ~ 0 8 0 DU BAL 66 MM S

10 0 K- P
12~ 0 K- P

8/66
8/bb

0.6%

0%4 %

0.'
0.o %

O
%0 O

KV (1420) MASS (MEV)

CB

O
IS

OVBAL

BISHOP
SHEN

BRITISH
BADZER

SHEN

SCH{4EIN6R
HARDY

6EORGE
DE BAERE
OE BAERE
CRENNELL3
BARTSCH
HARUE

FDCAROI
BRITISH

CI

O
bl
te

66 tl((S
66 HBC

88 HBC

88 HBC
6S HBC
66 HBC

86 HBC

86 HBC

88 HBC

68 HBC
86 HBC
68'HBC
88 HBC
6S HBC

6S HBC
6S HBC

22 KV(1420) 4ICTH (MEV)

Q 140~ 0
H 150m 0
N 92 ' 0
l{ % 21 160 0
W 35 70 '
W 100~ 0
W 110~ 0
W el+0
W 124 ' 0
W 75 ' 0
W 10540
W 160~ 0
W 96 ~ 0
W 62 0

20 0
50 0
14 ~ 0

]5+30 ~

25 ' 0
40 ' 0
24 ' 0
25 ' 0
25 0
30 ~ 0
50+0
10 0
16%0

(Ideogram at

BR IT I SH
BR I ( I SH
FOCARDI
HAQUE
CRLNNELL 3
DE BAFRE
GEORGE
HARDY
SCHWEINGR
SHEN
BAOIER
Bil I T I SH
BISHOP
DUBAL

right)

65 HBC
65 HBC
65 HBC
65 HBC
66 HBC
66 HBC
66 HBC
66 HBC
66 HBC
66 HBC
65 HBC
65 HBC
66 HBC
66 MMS

—0 3 5 K-P (K PI ) 10/~i
6 ~ K-P (K PI ) 10/66

0 6 ~ 0 PI-P
+35K% P050K+P

0 3 ' t)-4 2 PI — P
0 4 ~ 1+5~ 5 K- P

6 K+ P

6 ~ K-P TO Kt Pl

7-)2 K- P

10/66
10/66
]()/eb
9/66
9/66
8/66
6/66

10/66
6/66
9/66

22 KV (1420) PARTIAL DECAY MODES

U23 KA (1800) WIDTH (MEV)

i4

W

80 ~ 0
84 ~ 0

20 ~ 0
14 ~ 0

40 ~ 0 BARTSCH 66 HBC
DUBAL 66 MMS

8/66
8/bb

Mass and Width of KA(i.8.00)

The results of the two experiments can be sketched as
follows:

BARTSCH 66 HBC

llEZGNTED AVERA6E &82.2S +i- 6%FB
SCALE ~ 1 21 CHISR ~ 14 ~ F COHLEV & 4 14S

0 6

I I I DUBAL 66 MMS

I I I I ) I I I I ) I I I I

i750 i800 i850 i900 Me V
The total length of the bars is l; the smaller hatch marks'show
the uncertainty in mass reported by the two groups. It can be
seen that the central values, with the errors reported, are
inconsistent (X~ = 4.9 ) ~ and accordingly the result of Dubal
et al. has been suppressed with an ~i until more data are ob-
tained, at the suggestion of Bogdan Maglic. However the
sketch shows that the results are not really as inconsistent as
suggested by the large value of X~,

Pl
PZ
P3
P4
P5

KV(1420) INTO K Pl
KV(1420) INTO Kt(890) P I
KV ( 1420 ) INTO K RHU

KV(1420) INTO K OMEGA
KV(1420) INTO K ETA

U22 KV{ 1420) BRANCHING RATIOS

65 HBC
66 HBC

Rl t KV(1420) INTO {K Pl)/TOTAL
Rl 0 ~ 37 0 19 BAD I ER
Rl 0 33 0 07 HIS HOP

5105 8
U18S 8
Sl OU 9
510U I
510S]4

(P I) / TOTAL
6/66
6/66

0 ~ 4 &

0 ~ 2

DUB&L
BISHOP
BADIER

HEN

CHIIEIN6R
AROY
EOR6E
E BAERE
RENNELL3
OCAROI
RZTISI4

66 NIS
88 HBC
6S HBC
68 HBC
88 HBC
86 HBC
68 HBC
88 HBC
ee HBC
eS HBC
6S HBC

R3 ~ KV(1420) INTO (K RHU)/TOTAL
R3 Oe ] ~ 0 ~ 05
R3 0 ~ 10 0 ~ 05

t)AU I ER
BISHOP

R2 ~ KV(1420) (NTO (Kt(890) Pl ) / TOTAL
R2 0 ' 4l 0 14 BAD I ER
RZ 0.5e 0.10 BISHOP

{P2)/TUTAL
65 HBC
66 HBC

(P3)/TOTAL,
65 HBC
66 HBC,

6/66
e/ee

6/66
6/66

0.&

O O
O
'%%

KV (1420) IIIOTH (IIEV)

O
O
eo

O
lo
ee
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Pl
P2
P3
P4
P5
Pe

KA

KA

KA
KA

KA

KA

U23 KA (1800) PARTIAL DECAY MODES

INTO K PI
INTO K RHO
INTO Kt(890) PI
INTO K OMEGA
INTO K PI Pl
INT0 Ktl 1420) PI

511S 9
511U 9
5 9U18
511U 1
5115 95 9
5 9U22

24 Kt 3/2 (1175) W IDTH (HEV)

0 23
W 0 15
W

25 0 OR LESS
35~ 0 10»0
50»0

WANGLER 64 HBC
MILLER 65 HBC
BISHOP 66 HBC

PURDUE

REFERENCES FOR K03/2(1175)

0%0%0t Ottttltlt tklttt%1% ttltttttk ttkt0%%%0 ~4tttlltt tilt%1 ~ 11 404000400

6/66

U23 K A ( 1800) BRANCHING RATIO S

Rl ~ KA INTO (K Pl)/TOTAL

R2 0 KA INTO (K RHO)/TOTAL
R2 0 ' 075 0 ' 05 BARTSCH 2 66 HBC 10/66

BARTSCH+ SEE NONE (LE 55 THAN ~ 05) ~ 8/66

WANGLER 64 PL 9 71 T P WANGLEReA R ERWIN ~ W D WALKER //Wl SCONS
HILLER 65 PL 15 74 HILL ER ~ KOVACS ~ HC IL'WA IN e PAL FRE Y +//I PURDUE
ROSENFE). 65 OXFORD CONF 58 A H ROSENFELD ///////////II///I/ LRL--RVUE

FOR SL IGHT' EV ID ~ FOR KOP Il 1175) WITH I = 3/2 SEF SI SH'OP 66
BISHOP 66 PRL 16 1069 +GDSHAW ERWIN THOMPSON WALKER ~ WEINBE//WISC

Itkttt tkolkttto ot%000t%% ttltttttl kttlteltt lit ~%0~ tt ~ lktt114t tt ~oktttk
~0 ~ Ott %00%%0%00 %00%0~ 000 tlttkklk4 ~ tklttt%0 tkltttlll 0 ~ lttlttt tk ~ ektltk

R4 0 KA INTO (K OMEGA)/TOTAL
R4 0 ' 10 0 ' 03

BARTSCH+ PROBABLY 'SEE THIS MODE
BARTSCH 2 66 HSC

R3 4 KA INTO (Ktl890) Pl)/TOTAL
R3 0~ 35 0»12 " BARTSCH 2 66 HBC 10/66

8/66
10/66

g ()270) 25 Kk /2(1270e JPO )t
EVIDENCE NOT YET COMPELLINGe OMITTED FROM TABLE»
FOR COHPILAT IONS + NEG ~ EVIDENCE ~ SEE ROSENFELO OXFORD
1965 SUPPL» ~ ANO G ~ GOLDHABER ~ BERKELEY CONF ~ 1966~

R5 4 KA INTO 1 CHARGED/t 3 CH + 5 CH ) OUBAL 66 GIVE ABOUT 0

Re 4 KA .INTO (K PI PI )/l TOTAL) (P5) /TOTAL
Re 0 40 0*15 BARTSCH 2 66 HBC

R7 0 KA INTO tK ~ (1420) Pl) / TOTAL (P6) /TOTAL
R7 0 ' 085 0 05 BARTSCH 2 66 HBC

8/66

10/66

10/66

H 4
M

H

1270 0
1270 ' 0
1280 ' 0

25 K ~ (1270) MASS (MEV )

20 ~ 0 1=3/2 BOCK 64 HBC
I = 1/2 DE SAERE 66 HBC 3»5-5 K+ P 10/66
I 0 1/2 SHEN 66 HBC +0 4 6 K+P TO 3Pl 10/66

NOTE ON KA (1800) — NEGATIVE EVIDENCE

NUHBER OF ACCEPTED 4C EVENTS / NUMBER OF KA l1800)
REACTION P K-Pl+PI- P KO PI-PIO N KO PI+Pl- P K-OMEGA

W

W ~
W

60»0
200»0
100~ 0

25 K ~ t 1270) W IOTH t HEV)

30 ~ 0 103/2 BOCK 64 HBC
I 0 1/2 DE SAERE 66 HBC 3~ 5-5 K+ P 10/6620.0 I = 1/2 SHEN 66 HBC +0 4 6 K+P TO 3PI 10/66

BARTSCH 66 10 K- P
BGLHOR 66 6 K- P

999 / 35 425 / 35 40 / 10
1150 / 0 740 / 0

25 Kt(1270) PARTIAL DECAY MODESOttttt Ottttt%tk Ott lett te ~ktkttlkk ttkttkkt ~ 0 ~0tktl 00 kit tttttt ttktt0000

REFERENCES FOR KA( 1800)

()ARTSCH 66 PL 22 357 DEUTSCHHANNe GROTE ~ HORRI SON ~ + I/ABCL (IC) V
hARTSCH2 66 BERKELEY CONF» BART SCH ET ALe QUOTED BY GOLDHASER I MESON REVIEW
8 LMOR ee BERKELEY CONF BIRR+GLASGOW+LONDON( IC)+MUNICH+OXFORD+RUTH
DUBAL 66 BERKELEY CONF +BAeIkYREe BRICMAN ~ CHIKOVANI ~ MAGL IC+ // CkRN

Pl
P2
P3

Kk(1270) INTO K PI
Kt(1+0) INtO Ktl890) PI
Kt(1270) INTO K RHO

25 Kl(1210) BRANCHING RATIOS

5115 9
U185 9
511U 9

tttttt
000 0%1

%00%~Oltt 00%1~tttt ttlltkeet ttlttlttl 0 ~ 1110%%~ ttlttl ~ tk
~OttO ~ 100 01%%11~ 1% ttllktttl tee%tet%% ktlltlltl tl ~ 1~ kt%1

~ it%%tete
k 1110~ 111

Rl
Rl

Ktt1270) INTO tK PI) / tKO(890) PI) (Pl ) l(P2)
0 8 OR LESS SHEN 66 HSC 10/66

( f )75) 24 Kt 3/2 l 1115 JP= ) I = 3/2

EVIDENCE NOT YET COMPELL INGe OMITTED FROM TABL'E
FOR COHPILATIONS + NEG EVIDENCEe SEE ROSENFELO OXFORD
1965 SUPPL ~

BISHOP 66 SEES SLIGHT EVIDENCE FOR (=3/2 ~

24 Kl 3/2 (1175) MASS t HEV)

BOC K 64 PL 12 65
ROSE)FEL 65 OXFORD CONF 58
GOLDHABE 66 BERKELEY CONF
DE BAERE 66 BERKELEY CONF
SHEN 66 BERKELEY CONF

BOCK I FRENCHeK INSON IBADIER+//CFRN+PAR+ LONO
A H ROSLNFELD ///////////II///// LRL--RVUE
G»G(jLDHASERe SAMlOSeASTIFR I SHEN eLA I ~ MESON REVIEW
DE BAEREIDESAI SIEUXeDUFOOR+/HRUXELLFS+CERN
+BU) TERWORTH ~ FUIGOLDHASI RS ~ TRILLING // LRL

tltttt tttltlttt Okttttltt tltttkekk ~ tklttl ~ 0 11%~klttt ttktk1%1% %0%04000+

REFERENCES FOR Kll 1270)

23 1175~ 0
15 1160' 0

1180 0
10»0

WANGLER 64 HSC
HILLER 65 HBC PURDUE
BISHOP 66 HBC SUGGEST 1=3/2

~ttttt %ilk%Ok% ~ %%%litt% ~
6/66 ttt ~ %0 0%000~%10 %tilt%1 ~ 1

ltttt%1% ~ 11~ %%%let tell%teel %%%~ ktttk %%%tet%%0
~ %tet%lee tt1%11%%~ tel%%11%% %%11%~ %11 1%1~ kit%1

DATA ON BARYON RESONANCES

COD% EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS DATE PUNCHED
ABOVE

8ACKGROUNO

II) ANY SYMBOL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRA)e5
Pl
P2
P3

61 N% I/2 ( 1400 ) PART I AL DECAY MODES

Ntl/2(1400) INTO PI N
Ntl/2(1400) INTO N SIGMA lSIGHA MESON)
N ~I/2(1400) INTO N03/2t 1236) Pl

61 N% 1/2( 1400 ) BRANCHING RATIOS

5 8516
5)6U t
OBIS 8

s ()~ooj
61 Nkl/2l 1400~ JP=l/2+) I el/2 P ll Rl

Rl
Rl N

Ntl/2(1400) INTO (PI N)/TOTAL (Pl) /TOTAL
0 7 BAREYRE 65 RVUE 7/66
D.eo LOVELACE 66 RVUE SEL NO)E ON MASS 9/66WHETHER THE BUMP NEAR 1400 HEV SEEN IN INELASTIC PP

SCATTERING IS A RESONANCE OR A KINEMATIC FFFECT IS A
SUBJECT OF DEBATE» SEE GELLERT 66 FOR THE VIE)I THAT

IT IS A KINEMATIC EFFECT -- SEE ALME IDA 66 FOR THE OPPOSI TF

VIE�)I

~ 'WE

Lf St BUT STAR RESULTS OF PP SCATTFRING EXPERIMENTS PHASE-SHIF I ANAL-
YSES APPEAR TO GIVE BETTER EVIDENCE FOR A RESONANCE IN THIS REGION
HOWEVER THAT COESNT END THE PROBLEM ~ THE RESONANT ENERGY IS PROBABLY
NOT WHERE THE Pll AMPLITUDE BECOMES PURE IMAGINARY BUT RATHER SOME'WHAT
LOWER 'WHERE THE AMPLITUDE VARIES HOST RAP IDLY ~ SEE THE NOTE ON THE
Ntl/2 l 1400) FOLLOWING THE L IST INGS» (THE ~ AUTHORS OF THE PHASE-SHIF T
ANALYSES ARE NOT RESPONSIBLE FOR THE NUMBERS WE DEDUCE FROM THEIR WORK»)

R2
R2

Ntl/2(1400) INTO (N SIGMA)/TOTAL (P2) /TOTAL
DOHINANT INEL DECAY LOVELACE 66 RVUE ,9/66

REFERENCES - N ~ 1/2(1400)

PL 8 134
PR(. 13 555
NC 35 1052
PL 18 167
PRL 16 855
PRL 17 789
PRL 17 88 e
BERKELEY CONF
PR 138 8190
PL 18 342
PR 139 81566
BERKELEY CONF

+LILLETHUN ~ SCANLONeSTAHLBRANOT ~ + //CERN
5 L ADELMAN //CAHBRIOGE tCERN)
ANKENBRANDT ~ CLYDEeCORKeKEEFE ~ KERTHe+ //LRL
BELLETT INI ~ COCCONIe01ODENSe + //CERN
+BLESER ~ COLL IN S ~ FU J I I e + //BNL I CARNEG I E
+TAYLOR CHAPHAN +//HAR WELL QUEENHARY RTHFO
+5M IT l I WO JC ICK I ~ COL TON ~ SCHLE IN I+//LRL ~ UCLA
+RUSHBROOKEe + //CA VND SH ~ H A te 8 U R6
LD ROPER ~ RH WRIGHT ~ BT FELD I/LRL-LVHRIMI T I JP
+BR ICMAN ~ ST IRL INGe VILLE' //SACLAY IJP
+ODONNELL ~ MOORHOUSE //OURHAMeRTHFD IJP
C LOVELACE //CERN IJP

COCCCNI 64
ADELMAN 64
ANKENBRA 65
BELLETTI 65
ANDERSON 66
BLAIR 66
GELLERT 66
ALME IOA 66
ROPER 65
BARE YRE 65
BRANDSE N 65
LOVELACE 66

61 Nll/2l 1400) MASS (HEY)

CNtR + PP 3 ~ 6-12 SEV/C
HSC + K.-P 1 45 BE V/C
CNTR + PP 7»l BEV/C
SPRK + PP eD 10-26 BEV/C
SPRK 4 PP 6-30 BEV IC
CNTR & PP 2»8-7 ~ 9 BEV/C
HBC + PP 2PI 10 BEV/C
R VUE PHASE- SHIFT ANAL
RVUE PHA SE- SHIF T ANAL
RVUE PHASE-SHIF T ANAL
RVUE PHASE- SHIFT ANAL
DONT HAVE ARGAND DIAGRAM

1400»0 COCCON I 64
1425»0 ADELMAN 64
1430' 0 ANKENBRAN 65
1400»0 BELLETT IN 65
1405*0 ANDERSON 66
1410»0 BLAIR 66
1450 0 ALME IDA 66
1380' 0 ROPER 65
1400' 0 BAR EYRE 65
1370 0 BRANDSEN 65
1471 0 LOVELACE 66
WHERE THE AMPLITUDE IS PURE IMAGINARY»
TO GET POINT OF FASTEST VARIATION ~

H ~
H
H
H 0
H 4
M

M

H 0
M

M

H N

N

7/66
7/66
7/66
9/66
9/66
9/66
9/66
7/66
9/66
9/66

PAPERS NOT REFERRED TO IN DATA CARDS»

BAREYRE 64
ADE L MAN 65
DALI TZ 65

DA

WH

F Rl D HAN 66

PL 8 137 +BRICMANeVALLADASe VILLETe + I/SACLAY ~ CAFN I J
PRL 14 1043 5 L ADELMAN //CAHBRIDGE (CERN)
PL 14 159 R H DAL ITZ R G MOORHOUSE //OXF RTHFD
LITZ 65 REVIEWS EARLY PHASE-SHIFT-ANALYSIS RESULTS (AND Dt SCUSSES
ETHER THEY IN FACT REQUIRE THE EXISTENCE OF A RESONANCE) ~
PL 23 386 +HAURERe MICHALON I + I/STRASBOURG IHEI OEL
BERKELEY CONF DONNACHIEI K IRSOPP ~ LEA ~ LOVELACE /ICE RN I JP
MBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSI 5 ~

61 Nt1/2l 1400) WIDTH lHEV)

BELLETTIN 65 SPRK +
ANDERSON 66 SPRK +
BLA IR 66 CNTR +
BAREYRE 65 RVUE
LOVELACE 66 RVUE

W ~ 200 0
W ~ 180~ 0
W ~ 125~ 0

210»0
W N 204 ~ 0

APPROX
50 ' 0
2040

7/66 DONNACH I 66
9/ee NU

9/66
7/66 tttttk esses
9/66

i

tttttl 1111~
~%01 tltkkktlt ~ k1%00tkl tt% ~ 100%0 Ok%%%%et% %%%lett ~ 1 0 ~ lett%et
~tl ~ %lit%tet ~ Oltettktl tlelltktt tlklltetl elttttktk tek ~ tee ~ ~SEE NOTE ON MASS

00~ lkl tklttlee ~ %0%%k%let %11t00%0% 4111%1~ %t tttlllktk %kelt%et% 1~ ~ %111%%
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( ) 5)8) 62 N11/2{ 1518~ JP=3/2-) {=I/2 013

WE LIST MASS ~ WIDTH ~ AND ELASTICITY FkOM PHASE-SHIFT
ANALYSES ALONE ~ THE PROXIMITY OF THE Pl I ANU Sll ST'ATES
MAKES THt CFTERMINAT(ON OF THE 013 PARAMETERS FROM LESS

SOPHISTICATED METHOCS {SUCH AS BUMPS IN TOTAL CROSS SECTIONS OR INVARIAhT
PASSES) SUBJECT TU ERROR FOR REFERENCE TO SUCH EARLIER DETERMINATIOhS
SEE THE LAST EDITION (RMP 37 633~ 1965) ~

62 N 1/2(1518) MASS (MEV)

REFERENCES —NO I/2( 1570)

HENDRY 65 PL 18 171 A W HENCRY ~ R G MOORHOUSF. //RTHFO
REVIEWS EARLY PHASE-SHIFT-ANAlYSIS RESULTS AND Pf- P TO ETA N

EXPERIMENTS ~ WE TAKE NUMBERS FROM THE SOLU)'ION USING BRANDSEN 65 ~
BARE YRE 65 PL 18 342 + BR ICMANt ST IRL ING ~ VILLE' //SACLAY I JP
MICHAEL 66 PL 21 93 C MICI'AEL //UXF
UCH I YAMA 66 PR 149 1220 F UCHIYAMA-CAMPBELLt R K LOGAN //ILL IJP
LOVELACE '66 BERKELEY CONF C LUVL'LACE //CtRN I JP

PAPERS NOI REFERRED TO IN DAT'A CARCS ~
M I
M

M ~
M

W

W

W

Pl
P2
P3
P4
P5

1536' 0
1535 0
1530' 0
1519~ 0

L10 0
111 0
102 ' 0

ROPER 65 RVUE
BAREYRE 65 RVUE
BRANDSEN 65 RVUE
LOVELACE 66 RVUE

62 N11/2(1518) WlOTH (MEV)

BAREYRE 65 Rvlf
BRANDSFN 65 RVUE
LOVELACE 66 RVUE

62 Nll/2(1518) PARTIAL DECAY MODES

h ~ I/2(1518) INTO Pl N

hll/2 {1518) INTO N13/2( 1236) P I
h ~1/2 {1518) INTO N P I P I
hl1/2 ( 1518)+ INTO NEUTkON P I+
k%1/2 {1518)+ I NTO PRU TUN P I+ P I-

62 Nt 1/2( 1518) BRANCHING RATIUS

PHA SE-SHIF T ANAL 9/66
PHASE-SHIFT ANAL 9/66
PHASE-SHIFT ANAL 9/66
PHASE-SHIF T ANAL 9/66

9/66
9/66
9/66

5 851It
l815 8
5165 85 8
5175 8.
516S SS 8

BULCS 64 PRL 13 486 + //BROWN BRANDE I 5 HAR'VARD Ml I PADOVA I
RICHARDS 66 PRL 16 1221 +CHIU ~ EAND I t HELMHOLZ ~ KENNE Y t+ //LRL t HAWA) I I J

BULOS 64 ANO RICHARDS 66 ARE EXPERIMENTS ON PI- P TO'ETA N NEAR
THRtSHOLD THEY ARE IN SOME 0 ISAGREtMiEN T ~

BRANOSE N 65 PR 139 81566 +ODONNELLt )sOORHUUSE //DURHAVtRTHFD IJP
BASIS OF NUMBERS WE QUOTE FROM HENDRY 65 '

PREPOST 65 DESY CONF II 152 R PREPOSTt 0 LUNDQUIST ~ 0 QlfNN //STAhFORD
SACCI 66 PRL 16 157 +PENSO ~ SAL V IN I t MLNCUCC IN I t+//kOME t F kA SCA I I

PREPOST 65 ANC BACCI 66 ARE EXPERIMENTS ON ETA PHOTUVRUOUCTION hEAR
THRESHOLD

THE FGLlOWING THREE ARE ANALYSES OF ETA PRUDUCTIGN NEAR THRESHOLD--
DOBSCN 66 PR 146 1022 P N DOBSDN //HA WAI I
Mf NA)II 66 PR L47 1123 S MINAML //OSAKA
BALL 66 PR 149 1191 J 5 BALL //UCLA
DONNACHI 66 BERKELEY CONF DONNACHIE ~ K IRSUPP ~ LEA ~ LOVELACE //CLRN I JP

NUMBERS OF LOVELACE 66 Akt BASED ON THIS PHASE-SHIF I ANALYSI 5~

4400 ~I ~0101~ 00~ Otttllltt %tilt%0 ~ 0 ttttttttt ttttttll ~ 101%%010~ 0011%011%
0 ~ tttt lttIttktt tttttttlt 00%1ttltt ttltltltt ttttltllt tt00tttlt %tttt0000

Rl
Rl
kl
Rl

htf/Z(1518) INTO {Pl N)/TOTAL
0.60 BAREYRE 65 RVUE
0»6 BRANDSEN 65 RVUE
0 ~ 72 LOVELACE 66 RVUE

(Pl) /TOTAL

LXPERI)IENTS DISAGKEE ABOUf WHCTFEk THE N P I P I MODE I 5 MAINLY N03/2 {1236)
Pl ~ IN ANY CASE f HE MEASUREMENTS (1F THE INELASTIC BRANCHliNG RATIOS ARC
MODEL OEPtNDENT ANO OUGhT NOT BE TAKEN AS MORE THAN QUAL{ TATIVt INDICA-
T(OhS CF TRUTH» CNLY O(.SSUN 66 AND K IRZ 66 DEI INI TEL Y ASSOCIATED THE
CSSERVEC EFFECT WITH I'HE C13 WAVE ~

9/66
9/66
9/66

M

M

M

1674' 0
1690.0
1650' 0
1652e 0

APPROX

DUKE 65 CNTR
BAREYRE 65 RVUE
BRANOSEN 65 RVUE
LOVELACE 66 RVUE

Pl+- P EL DSIG ~ P 7/66
PHASE-SHIF T ANAL 7/66
PHASE-SHIF T ANAL 7/66
P HA St- SH IF T ANAL 9/66

N ( I 6TO) 64 NIL/2(1670 ~ JP=5/2-) 1=1/2 015

UNTANGLEC FROM THE 1688 MEV BUMP BY DUKE 65 AND PHASE-
SHLFT ANALYSES ~ SEE 'THE NOTE ON THE N11/2(1688) ~

64 NIL/2(1670) MAS'5 (MEV)

R2
R2
R2

R3
R3

h%1/2 (1518) Itl)TO (N03/2( 1236) P I ) /TOTAL {P4) /TOTAL
DOMINANT INEL DECAY OlSSON 66 RVUE PI P TO Pl Pl h 9/66
0 20 0 ~ 05 KIRZ 66 HBC 0 ASSUMING RL=G ~ 72 9/66

hll/2{1518) INTO (N Pl)/(N Pl Vl) (Pl) /{P3)
1 25 0 ~ 44 0 ~ 71 A-BURELL I 66 HBC 0 PSAR P 5 ~ 7 BEV/C 9/66

W

W

W

100 0
150%0
134' 0

64 N01/2( 1670) WIDTH (MEV)

DUKE 65 CNTR
BAREYRE 65 RVUE
LOVELACt 66 RVUE

7/66
9/66
9/66

R4
R4

R5
R5

hll/2(1518) INTO (N43/2(1236) P I )/(N Pf P I ) {P2)/(P3)
0 F 00 0 ' 09 A-BORELL I 66 HSC

h ~ I/2(1518) INTO (NEUTROhl P I+)/(P P I+ PI- ) (P4) /{P5)
0 ' 77 0 F 45 ALEXANDER 66 HBC + PP 5%5 BEY/C

9/66
Pl
P2

9/66 P3
P4

64 Nl 1/2( 1670 ) PART I AL DECAY MODES

Ntl/2(1670) INTO PI N

)II%1/2 {1670) INTO N ETA
NIL/2(1670) INTO LAMBDA K
Ntl/2{1670) INTO N 3/2(1236) Pl

5 8516
517514
518511
L815 8

~1110% It%ill%It ~ 00 ~ ll ~I ~ ~ 0001~ 000 0000 ~ 1%01 000114414 ~ 111%1%4% 144111%%1

REFERENCES -- N ~ 1/2(1518)
64 Nt I/2( 1670) BRANCHING RATLUS

ROPER
BARE YRE
BRAhDSE N

OLSSCN
AL LES-8 G

LOVE LACE
ALE XAND E
KI RZ

65 PR 138 8190
65 PL 18 342
65 PR 139 81566
66 PR 145 1309
66 NC t SUBMIT T ED)
66 BE RK ELEY CONF
66 BERKELEY CONF
66 PRIVATE COMM

hlUMBER EXTRACTEC

LC ROPER RM WRI(iHTsBT FELD //LRL-LVMR NIT I JP
+ BkfCMANs STIRL ING ~ VILLET //SACLAY I JP
+ODONNELLs MOORHUUSE //DURHAMiRTHFD I JP
M G ULSSONs G 8 YOOH //w{ SC t MD

ALLES-BORELL IsFRtNCHtFRISKtMICHEJDA //CERN
C LOVELACE //CERN IJP
ALtXANDER, BENARY, CZAPEKt 4 //WE( ZMANN {CERN)
J K IRZ //LR l

FROM DATA DISCUSSED IN KIRZ 63 ~

Rl
RL
RL
Rl
Rl

Ntl/2(1670) INTO {PI N)/TOTAL
0 F 42 DUKE
0 F 41 BAREYRE
0 52 BRANOSEN
0 ~ 40 LOVELACL

65 CNTR
65 RVUE
65 RVUt
66 RVUE

{Pl�

) /)'OTAL

SEE hG'f E PRECECING T)'E Nt1/2(1688) INELASTIC DECAY MODE MEASUREMENTS.

~ttktt ttt ~ 000tt 00~ %%00%~ lttltltlt tttttll0% ttttlt11 ~ %litt%I%1 041111%14

REFERENCES —Nt 1/2( 167G)

7/66
9/66
9/66

, 9/66

Kf RZ
CROUCH
DERAOO
MERLG

DON(II ACH I

PAPCRS NOT REFERRtD TU IN DATA CARDS
5 EE LAST EC IT ION ( RMP 37t 6 33s 1965 ) FOR 'EARLY REFERENCES»

63 PR 130 2481 J KLRZ ~ J SCHWARTZt k 0 TRIPP //LRL
65 DESY CONF I I 21 + //BROWN ~ CEAt HARVARD ~ MI I PADOVA ~ WE I ZMANN

65 ATHENS CONF 244 +KENNEYtLAMSAt + //NCTRE DAMt tKENTUCKY
66 P RGY SOC 289 489 J P MtkLOt G VALlAOAS //SACLAY
THE ABCVE PAPERS DISCUSS INELAST IC CHANNELS NEAR THt RE SONANCt»
66 BERKELEY CONF DONNACHIE ~ K IR SDPP t LE A ~ LOVELACE //CtRN I JP

NUMBERS OF LOVELACC 66 ARE BASED ON THIS PHASE-SH{F I ANALYSI S ~

DUKE 65 PRL 15 468
BAREYRE 65 PL 18 342
BRANDSE N 65 PL 19 420
LOVELACE 66 Bf;RKELEY CONF

+JONESiKEMPtMURPHY ~ PRENTICE' + //RTHFD ~ UXF IJP
4 SRICMANt STIRLINGt VILLET //SACLAY I JP
+ODONNELL ~ MOORHUUSE //DURHAM ~ RTHF0 I JP
C LOVELACE //CERN I JP

PAPER NOT REFtRRED TO IN DATA CARDS»

DONNACH I 66 BERKELEY CONF DONNACHIEt K IRSOPP ~ LEAt LOVLLACC //CtRN I JP
NUMBERS OF LOVECACE 66 ARE BASED ON THIS PHASE-SHIF I ANALYSI S

Il ~ ~ 00
tlt 10~

%4% ~ 0 ~ Ott ltltll ~ tl %%00ttttt ttltttt ~1 tttlttltt ~ttlltltl ttl ~ %1tll
00~ 0 ~ ~ 0 ~ 0 0000 ~ I ~ lt 1100%11~ I ~ tt100411 I~ %%1%0~ I 1004%110% %% ~1%4tt%

tt ~ Olt ttt ~ Otttl Ottltt %1k lttttktt% tt%tll ~ 1% tll ~ tttt% Ittlttk1% lt ~ tt ~ 04 ~
I~ tltl 0~000%ttt tttttttt0 4014%ttlt 0tttt00%4 tt%%110t0 Illtlttl ~ ttlttttl ~

N ( l570) 63 N01/2'( 15 TG ~ JP=L/2-) 1 =1/2 511 N ( I 688) 65 Nt 1/2(1688 ~ JP=5/2+) I%1/2 F15

M

M N

N

M K

K

SEE NOTE IN ViAIN TEXT ON 5-WAVE BLMPS NEAR THRESHOLD

63 Nol/2(1570) MASS (MEV)

1519 0 HENDRY 65 RVUE ETA N + 511 Pf N 9/66
1570%0 MICHAEL 66 RVUE F I TS BAkCYRF Sl1 7/66
1557%0 Ok 1565' 0 UCHIYAMA- 66 RVUE FI TS N E IA DATA 9/66
FITTING GIVES TWO SOLUTIONS» PROBLEMS MATCHING Pl P PHASE SHIFTS
1561%0 LOVELACE 66 RVUE PHASL-SHIFT ANAL 9/66
AS GIVEN» WITHOUT ARGANC DIAGRAM WE DUNT KNO)t HOW DCTtk)iINED ~

63 Nt 1/2( 1570) W IOTH (MEV )

M 4
M

1
M

WE LIST MASS W IOTI' AND ELASTIC I TY FkOM PHASL. -SHIFT
ANALYSES ALONE ~ THE PROXIMITY OF IHE 015 ANU 511 STATES
MAKES THE CC) lkMINATION DF THE F15 PARAMETERS FROM LESS

SOPHISTICATED METHODS {SUCH AS BUMPS IN TOTAL CROSS SECTIONS) Sl BJECT TC
SEklCUS ERRCR FOR REFERENCE TO SUCH EAklY OETERMINATIOi(St SEE THt LAST
EDLTIGh (RMP 37 ~ 633~ 1965) ~

65 Nll/2(1688) MASS (MEV)

APPROX DUKC 65 CNfk Pf+- P EL DSIG ~ P 7/66
BAREYRE 65 RVUE PHASE-SHIFT ANAL 7/66
BRANOSEN 65 RVUE PHASL. SHIF T ANAL 7/66
LOVELACt 66 RVUE PHASE-SHIFT ANAL 9/66

1688 0
1695 0
1680%0
1672%0

W ~
W

W N

W K

130»0
130%0
156%0 OR 144e0
180 0

HENORY 65 RVUE
MICHAEL 66 RVUE
UCH I YAMA- 66 R VCE
LOVElACE 66 RVUE

63 N ~ 1/2(1570) PARTIAL DECAY MODES

SEE NOTE ON PASS
SEE NUTE ON MASS

9/66
7/66
9/66
9/66 W

W

W

100 0
L20 ~ 0
104»0

65 ){II/2{ L68d ) WIDTH (ME V)

DUKE 65 CNTk VERY ENERGY DEP 7/66
BAREYRE 65 RVUE 9/66
LOVELACE 66 RVUE 9/66

Pl
P2
P3

Rl
Rl ~
Rl
Rl N

RL K

R2
RZ
R2
R2 N

R3
R3

htl/2(1570) INTO Pl N

htl/2(15701 INTO N ETA
h ~1/2(1570) INTO N Pl PI

63 Nt1/2( 1570) BRANCHING RATIOS

hll/2(1570) INTO (Pf N)/TOTAL
0%69 HENDRY 65 RVUE
0 32 MICHAEL 66 RVUE
0% 71 OR 0 ~ 28 UCHIYAMA- 66 RVUE
Oe 40 LOVELACE 66 RVUE

NIL/2 (1570) INTO (N ETA )/TOTAL
DOMINANT INEL DECAY HENDRY 65 RVUE
0%68 MICHAEL 66 RVUE
0»29 CR 0 '71 UCH I YAMA- 66 R VUE

h%1/2(1570) INTO {N Pf PI)/TOTAL
S)IALL TRACE LOVELACE 66 RVUE

S 8516
517514
5165 85 8

{P I) /TO fAL

SEF NOTE ON MASS
SEE NOI F ON )tASS

(P2) / TOTAL

SEE NOTt ON PASS

(P3) /TOTAL

9/66
9/66
9/66
9/66

9/ 66
9/66
9/66

9/6 6

P1
P2
P3
P4
P5
P6
P7
PB

Rl
Ri
RL
Rl
Rl

65 N ~ 1/2( 1688) PART IAL DECAY MODL5

NIL/2 (1688 ) INTO P I N

Ntl/2 (1688) INTO N ETA
htl/2(1688) INTO LAMBCA K

hll/2 (1688) INTO N ~ 3/2( 1236) P I
N11/2 {1688) INTO N P IFZ
N01/2 {1688) & INTO NEUTRON P I+
h41/2 (1688)+ INTO PROTON P I+ P I-
htl/2(1688)+ INTO N%3/2( 1236)+4 PI-

65 Nl I/2( 1688) BRANCHING kATIUS

)Ii I1/2 ( L 688 ) INT 0 {P I N ) / TOT AL
0% 80 DUK E 65 CNTR
0% 62 BAkEYRE 65 RVUE
0%61 BRANDSEN 65 RVlE
0 ' 66 LOVELACt 66 RVUE

5 8516
517514
518511
(.81S 8
S16S 85 8
5175 8
S165 85 8
(.81S 8

(Pl) /TOTAL
7/66
9/66
9/66
9/66

ltt001 tltttll ~ 1 lttltIttt IItlltlt% it%04 tkkl t11%tlltt I~ 0 ~ t ~ Ot% tttllltlt WE LIST )IEASUREMENTS OF T)'E INELASTIC DECAY MODES OF THE 1688 MEV BUVP
SUCH )tEASUREMENTS HAVE NOT UNTANGLED THE 015 AND F 15 (AND VOSS(SLE 511)
COMPGNEhTS IT IS CLEAR THAT BOTH D15 AND F15 DECAY ALOT (NTQ h PI P(
THERE IS SOME DISAGREEMENI' ABOUT WHFTHER THIS IS DOMINATED SY N13/2(1236)
PI IN ANY CASE THE I EASUREMENTS OF THE BRANCHING RAT(U TU THI S FINAL
STATE ARE MCDCL DFPENCENT 'ANC OUGHT NOT Bt TAKtN AS MGRF THAN QLALI TATIVL
I NO ICATIONS GF TRUTH ~
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RZ
R2
R2

}I;~ 1/2 (1688) INTO t N ETA)/TOTAL
0 ' 025 OR LESS KRAEMER 64 DBC
0 042 Ok LESS (95PC GL ) 4-BORELLI 66 HBC

(Pz) /TOTAL
+ Pl+0 1 23 BEV/C 9/66
+ PBAR P 5 ' 7 BtV/C 9/66

N ( 2650) 1z N jr z(2650, JP=II/z-) l=j/2

FOR JP ASS IGNMENT SEE BARGER 66 AND N(LTE AF TEK Lt STI hGS

R4
R4

M

M

9/66 M

M

Nol/2(l'688) INTO (LAMBCA K)/TOTAL
Oa013 OR LESS (95PC CL) 4-BORFLLI 66 HBC

(P3) /TOTAL

hol/2(1688} INTO tN ETA)/(P I N) (P2) /(Pl)
0 ~ 027 OR LESS HEUSCH 66 RVUE t Pl Cy E TA PHOTO 9/66

2700 ' 0
2600 ' 0
2660 ' 0
2649 ' 0

APPROX

10' 0

AL YARE Z

WAHL IG
HO HL ER
CITRON

72 N ~ 1/2t 2650) MASS (HEY)

64 CNTR Pf PHUIOPKQD
64 SPKK C PI-P CH LX
64 RVUE DATA + OISP REL
66 CNTR Pl+- P TOTAL 1/66

R5
k5

R6
R6

R7
R7

I(01/Z(168&) INTO (N Pl)/IN Pl PI } (Pl) l(P5)
1 ~ 25 OR I ESS (95PC CL) A BORELL I 66 HBC +

fttj/2(1688) INTO (N ~ 3/2( 1236) P I )/(N P I PI ) (P4}l(P5)
NO EV I CENCE 4-BURELL I 66 HBG +

hol/2 t 1688) INTO (NEUTRON P lt)/(P PI+ P I-) (P6) /(P7)
0 ' 67 0 ' 04 ALEXANDER 66 HBC + PP 5a5 BEV/C

9/66
W

W

9/ee w

9/66

100' 0
200 ' 0
360io

72 Ntl/Zt 2650) W fDTH (MLV)

20 ~ 0

ALVARtZ
HQHL ER
CITRON

64 CNTR
64 RVUE
ee CN TR

72 N ~ 1/2( 2650 ) PART IAL DECAY MODE S

7/66
1/66

RB
RB
RS

hol/2(168S} INTO tN ~ t 1236)t+ PI-)/I P PI+ PI-) tP8) l(P1)
0 ~ 7 0 ' 3 ALEXANDER 66 HBC +
1+0 Q 3 ALMF IDA 66 HBG + PP 10 BEV/G

9/66
9/66

Pl
PZ

N ~ I/2(2650) INTO PI N

Nol/2(2650) INTO LAMBDA K

72 Nt1/2(2650) BRANCHING RAT tQS

s Usle
SIBS11

Otttlt OO ~ tt ~ ~ t ~ Itk ~ t ~ Ikt I ~ ~ 4 ~ ~ tt ~ litt ~Ottt Ottkktttt kl ~ tttttk kttttt4t4

RtFERENGCS —No 1/2( 1688}

Rl
Rl

hikj/2(2650) INTO (P I N)/TO'fAL
0 0703 0 0045 C I TRON

(P I) /TOTAL
66 CNTR ASSUMING J=1I/2 1/66

ttt ~ lt t tt ~ 4tt ~ t tttttttIt tttkk ~ 4%4 %%4%ttttt ktt k%4% lt %%4 ~ %44 kt %%% ktt %%%
KRAE)LER 64
DUKE 65
BARE YRE 65
BRANUSE h 65
LOVELACE 66
HEUSCH 66
ALLES-BC 66
ALHE I UA be
ALE XANDC. 66

PR 136 8496
PRL 15 468
PL 18 342
PL 19 420
BERKELEY CONF
PRL 17 1019
NG (SUBHITT ED)
BERKELEY CONF
BERKELEY CONF

tMACANSKY, + //J HOPK INSrNI ESTERNphQOUSTQCK
+JONES ~ KEMP ~ MURPHY ~ PkENT ICE ~ + //RTHFD ~ QXF I JP
+ BR IGMANq STIRL ING ~ VILLE I //SACLAY I JP
4 QOQNNELL ~ MOORHOUSE I/DUKHAMyRTHFD I JP
G LQVELACE //CtRN I JP
G A HEUSCH C Y PRESCOTT R F UASHEN //CI T
ALL ES-BORELL I ~ FRENCH rFR I SK ~ HICHC JOA /PCERN
tRUSHBROOKEy + //CA VNUSH ~ OE SY (CERN)
ALEXANDER BENARY CZAPEK + //WLI ZMANN(CERN)

ALVAREZ 64 PRL 12 710
WAHL I 0 64 PKL 13 I 03
HQHLER 64 PL 12 149
CI TRON 66 PR 144 1101
BARGER 66 PRL 16 913

REFERENCtS -- Nt l/2(265C)

+BAk-YAHr KERN r LUCKtY ~ OSBORNE ~ t //MI I rCEA
tiMANNELL I r SOD I CK SON r FAG K LE K y hARU ~ + //N I T
(r HU)rLEK r J Gj t SECKE //KAKLSRUHL I
tGALBRAITH KYC IA LEUNTIC PHILL(PS t //BNL I
V BARGEky 0 CL INt //Wj SC P

PAPERS NUT RE).LRRED TO IN DATA CARDS ~

SFE LAST EC IT ION (KHP 37% 633 ~ 1965) FOR EARLY REFERENCES ~

~ 44 ~ tk tk ~ ~ 14~ 4% ~ ~ ~ ~4 ~ ~ 4 ~ %%%%Ok%%0 tttttkktt 4%%%%%~ %% 4 ~ ttkkt ~ 4 ~ %%%%%%%%ltt ~ tt tttttttt ~ I~ ~ ttttkt t4 ~ I ~ tklt ttk ~ tlttt tttt ~ ~ 1%4 ktltt ~ ~ tt tt%%%%%% ~

73 Nk 1/2( 3030r JP=15/2- ) 1=1/2
CROUCH 65 DESY CONF I I 21 + /lBRUWNr CEA ~ HARVARD%HIT ~ PADQVA ~ WE I ZHANN

OERADQ 65 ATHENS CONF 244 tKENNEYgLAHSA ~ + //NOTRE OAMC ~ KtNfUGKY
HERLC 66 P ROY SQC 289 489 J P MERLUr G VALLADAS //SACLAY

THE ABGVE PAPERS Of&CUSS INELAST IC CHANNELS NEAR THF BUM'
OONNACH I 66 SERKELEY CONF DQNNACHIEr K IRSQPP ~ LE4 ~ LOVEL4CC //Ct RN I JP

hUMBERS OF LOVEL ACE 66 AkE BASED ON THIS PHASE-SHIF 7 ANAL YS) 5

~Itttt Oltlttttt ttttttk ~ ~ ~ tt ~ %0 ~ ~ ~ tttttk ~ I~ ~ 4 ~ ttt ~ tt kttttt ~ I~ ttt4 ~ 41~ 4
tltttt %4 ~ I~ kit ~ ~ 441 ~ ~ ~ 4% I ~ ttttk ~ ~ ~ 04 ~ ~ 0 ~ 0 ~ ttltl ~ %%1 I~ litt%It ltltt ~ kit

3080 ~ 0
3030 ' 0

HGHLEk
C I TRON

64 RVUE
66 CNTR

DATA + DISP REL 7/66
Pf+- P fGTAL 7/66

EVIDENCE FOR EXISTENCE NQT COMPLETELY CONCLUSIVE FCR
JP ASS IGNMENT SEt; BARGEk 66 AND NOTE FQLLOht LAG Lt STIhGS

73 Nt I/2( 3030 ) HASS I ME V)

N ( l70Q) 66 N ~ I/2(1100r JP=1/2-) Ill/2 Sll

LX IST ENCE NOT CONCLUS IVE ~ SEE LUVELACF. 66
400 0

73 Ntl/2(3030) wIDTH (MEV)

CITRON 66 CN TR

7S N% 1/2 ( 3030) PART I AL DECAY MODE 5

'r/66

1695~ 0
1700' 0

240 ' 0

66 N ~ I/Zt 1700) MASS tMEV)

BRANOSLN 65 RVLE
MICHAEL 66 RVUE

66 N ~ I/2( 1100) WIDTH (MEV }

MICHAEL 66 RVUE

66 N ~ llzt 1'700) PART IAL DECAY MODES

PHASE-SHIF T ANAt. 9/66
F I TS BAKL- YRF. Sl I 7/66

7/66

Rl
Rl

htl/2(3030) INTO PI N

73 Ntl/2( 3030) BkALNCHING RATIOS

}Iitl/2(3030) INTO (PI N)/TOTAL
0 ~ 0010 CITRON eb Chl TR

s Bsle

(Pl) /TOTAL
ASSUMING J= 15/2 7/66

~Ilttl ~ 4tl ~ I ~ ~ I tt% ~ lttkl Ott% ~ 41%4 ~ tl ~ %4t% ~ k%%%%tt %4 lt%%%4t%%

Pl
PZ
P3

8 ~ 1/2(1700) INTO Pl N

hol/2(1700) INTO N ETA
hol/2 (1700) INTO LAMBDA K

66 Nt 1/2t I 'r00) BRANCHING RATIOS

S 8516
S17514
S18S11 HOHLER

CITRON
BARGER

64 PL 12 149
66 PR 144 1101
66 PRL 16 913

RCFERENCES -- Nt I/2( 3C30)

G HQHLERr J GIESECKt l /K A R L Sk Ul t E I
tGALBRA}THrKYC (AD LEUNTICrPHILLIPS ~ t //BNL I
V BARGER ~ D CL INE //Wl SG P

Rl
'RL

(P I ) /TOTALhl1/2(17001 INTO (PI N}/TOTAL
leO APPROX M ICHAEL 66 RVU'E 7/eb

tilt% ~ Ottlllttt Ottttltlt %4%%440 tt tltt4%ttt ttttttltl ktltt%44% lt%tkktlt
~ Itttt ~ 4 ~ kttt ~ ~ 4 ~ ~ tltt ~ 4 O ~ ttltttt 144%1%~ 4% lltttttlt 44ttltttk kttkkt%%1

01~ ~ I~ Illltl ~ Ot 4 ~ %4 ~I ~ 4% I ~ 0 ~ ~ 41% ~ Ott ~ ttttk 00 ~ 44 ~ ~ 1~ 444 ~ ~ II ~ I Ottl ~ I441

REFERENCES -- N ~ 1/2(110C)

BAREYRE 65 PL 18 342 + Bk ICMAN ST IRL ING ~ Vlllt I l/SAC LAY I JP
BRASLDSEN 65 PL 19 420 tOOUNNELL% MOURHQUSE l/UUKHAMrkTHF() I JP
Hf CHAE(. 66 PL 21 93 G MICHAEL //QXF
I.OVE LAC E 66 BERKELEY CONF C LQV EL AGE //CERN

LCVtLACE 66 QUESTIONS THE EXISTENCE OF THIS SECOND Sll KCSUL4ANCE ~

lllktt ~Ott ~ litt ~ I~ ttllt ~ tttl ~ Olk ~ ~ tttttt ~ I ttlkttltt Ilttt ~ t ~ ~ ~Otltt ~ 44
I~I~ Ot IOI ~ %404 ~ OttO ~I ~ 4% litt ~ It ~ ~ ~ ~I ~ OttO ~ ~ Ol ~ I~ 40% 004 ~ ttk ~ I Ik ~ ~ ll ~ kt

3245 0 10~ 0 KURHANYQS 66 CNTR Pl-P EL AT 180 D 7/66

74 No l2(3245) WIDTH (HEV)

4p ( ~245) 74 N ~ /2( 3245 ~ JP= )

EXISTENCE ONLY TENTATIVE I-SPlhL NOT DETERM(NED BUT
NARROW WIDTH PRECLUDLS IDLNTIFICAT ION Wl I'H N»3/2(3230) ~
GMITTEC FROM TABLE ~

74 N ~ /2( 3245) MASS I ME V)

N (2I90& 71 N ~ I/2(219Ur JP=7/2-} l=l/2

71 Nt I/2(219EL) MASS (HEV)

35 ' 0 QR LESS KGRHANYUS 66 CNTR

74 Nl /2( 3245) PARTIAL DECAY MODES

I/66

2190.0
2210 ' 0
2190' 0 APPRUX

OIDUENS 63 CNTR
HUHLER 64 RVUE
YQKUSAWA 66 CNTK

Plt- P TOTAL
DATA + DISP REL
Pl- P DSIG + PCL 7/66

Pl ho /2(3245) INTO Pl N S

Olt ~ I~ Otttltkkt ttk ~ ~ tttt Ittttt4t% Otktt%%1% t44ttt ~ OI It ~ ttkkt ~ ~ %4%OI%tt

REFtRENCES -- No /2( 3245)
71 Nl 1/Z(2190) WIDTH (HEY)

KOR}LANYG 66 PRL 16 709 KORHANYOS y KR I SCH ~ OFALLONr + //H I CH ~ ARG
200 0
20000
220 ' 0

DIDDENS 63 CNTR
HO HL ER 64 R VUE 7/66

APPROX YOKQSA'WA 66 CNTR 7/be

71 No 1/2( 2190) PARTIAL DECAY HOOES

~ ttttt ~ Ottttttt ltl ~ ttt4 ~ %Ok% ~ tt ~ t tt ~ lttttt %% ~ %1%%~ I 44%%%%tlt
~tt ~ tt ~ Ik ~ Ottt ~ I~ 4 ~Ittlt 04 ~ ~ Otttl ~ It%%It ~ I tltlltklt tttltt ~ 1%

N (5595) 75 N«ll2(3695% JP= ) I=l/2

tt%%40%%4
4t %%%4%%0

Pl
P2

hll/2(2190) INTO Pj N

h ~1/2 (2190 ) I NT U LAMBDA K
S 8516
SIBSI1

EVIDENCE PRELIMINARY AND NOT COMPELLING ~ QMI TTEO FRGH
TABLEa

Os 71 N ~ 1/2( 2190 ) BRANCHING RATIOS 75 Nt1/2(3695) HASS (HEV)

f(l
RI.
Rl

I(~ 1/2(2190) INTO (P I N)/TOTAL (Pj) /TOTAL
Oa3 APPROX DIODENS 63 CN'fR
0 ' 3 APPKUX YOKUSAWA 66 CNTR

M

7/66
7/66

3694 ' 0 7 ' 0

75 Nk1/2(3695) WIDTH t HEV)

BARTKE ee HBC + PI+P 8 PKDNGS 9/66

Ilktll ltt ~ 4 ~ I~ ~ tttk ~ ~ ~4% ~ tt ~ ~ IOIO tk ~ ttk ~ Ik 44 ~ ttt ~ tt I~ I ~ tll ~ I IIIII~ ttk 46 0 23 0 BARTKE 66 HBG + 9/66

kEFERENCES -- Nkj/2(2190) Okktlt ~ ~ t ~ tk ~ 1 ~ tt ~ OOII ~ ~ ttllttt ~ ~ It ~ I ~ ~ ttk Ok% tttllt I~ ~ Iktl ~ ~ 40 ~ tl ~ 4 ~ 4

DIDDENS 63 PR(. ID 262
HQHLER 64 PL 12 149
YOKGSAWA 66 PRL 16 714

+JENK INSy KYCIAy RllEY
G HQHLER ~ J GIESEGKE
tSUWA ~ HILL ~ LSTERL ING ~ BOOTH

//BNL I
//KARLSRUHE I

//ARG ~ CHI JP BART KE 66 BtRK ELEY CONF

REFERENCES -- Ntll2( 3695)

tCZYZ EWSK I ~ DANY SZ 4 ESKRE YS ~ + //KRAKUW (CERN) I

QUANTUM NUMBER CETERHINAT IGNS NOT REFERRED TO IN DATA CARDS ~ %44 ~ Ot ~ tttll ~ I ~ Iktt ~ ltt ~ ttk ~ I~ 0 ~ % tttl ~Ittl It ~ ttl%%0 tltttlttt ~ %%It ~ Ott
litt tt Ottlttllt tktttttk ~ tll ~ ~Otlt tlt ~ t ~ ktk ttt ~I~ %0% tkt ~ tk ~ It ttttkttt%

CARRCLl 66 PRL 16 288
KOR}rANYO 66 PRL 16 709
BARGER 66 PRL 16 913

%tk ~ Ot Ilk%1 ~I ~ ~ ~ 4 ~ %1%~ %1
It I ~ 0 ~ Ott kttl ~ ~ ~ 0 ~ ~ ~ t tt ~

+CURBETT, DA&ERELL, MIUDLEI AS, + //RTHFDr(. XF J-L
KGRMANYUS KR ISCH OFALLQN ~ + l/H I CH ARG P
V BARGER r 0 GL INE //WI SC P

%%% %%% ~ ~ ~ 4 ~ 4 %%~I ~ ~ ~ 4% ~ 4% ~ %% ~ I~ ~ %% ~ 4 ~ ~ I~ %%% 4%%
1~ tkt ~ l ~ I ktt ~ %4ttl tttlttttt 4 ~ I ~ ~ lttt ttttt ~ I ~ t
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H+ f
Hl+ I
Ht+
Ht+
HQ

1234e 0
123& 0
1232 0
1233' 4
1236e0
1236' 45
1241~ 3

0 55
6 0
4 ~ 4

0 65
5 ' I

ROPER
QL 5SQM
FERRO-LUZ
GIDAL
DEANS
OLSSQN
GIDAL

65 RVUE C++PHASE-SHIF) ANAL
65 RVUE ++ TOTAL-S(GMA DATA
&5 HBC ++ K+P TU KC P Pl+
66 DBC 44 0 0 TO hh(NN) Pl Tlbb
66 RVUE ++ PI+P TOTAL 7/66
65 RVUE C
ee QBG 7/66

N ~ (0) — Nt(+i) MASS DIFFERENCE (MEV)

0 45 0 ~ 85 QLSSQN 65 RVUE
REDUNDANT' WITH DATA IN MASS LISTING ~

81 NI(-) - Mt{+I) MASS DIFFERENCE {HEV)

7 ~ 9 6 ~ 8 GIDAL 66 DBC

81 N13/2( 1236) WIDTH {MEV)

Q ( f 2&6) 81 N43/2(1236e JP=3/ZI) l=3/2 P33

81 hl13/2( 1236) HASS (HEV)

RZ
RZ

R3
R3

h03/2{1920) INTO (S IGHA K)/TOTAL lP2) /TOTAL
SEEN HOLLADAY 65 RVUE PIIP QATA

hl3/2(1920) INTO (N13/2( 1236) P I )/TOTAL {P3) /TO?A).
DOMI NAhiT INEL DECAY LOVELAGE 66 RVUE

COOL
BRISSON
LAYSGN
HOHLER
HOHLER
DEVLIN
DUKE
HOLLADA Y

YOKCSAWA
LOVE(.ACE

56 PR 103 1082
6L NC 19 210
63 NC 2? 724
63 NP 48 470
64 PL 12 149
65 PRL 14 1031
65 PRL 15 468
65 PR 139 81348
66 PR{. 16 7 14
66 BERKELEY CONF

R COOL ~ 0 P ICCIONII 0 CLARK //BNL I
+CETOEUF ~ FALK-VAIRANTyVAN ROSSUM ~ +//SACLAY I
W H LAYSOhl //CERN I J
G HQHLERI G EBEL //KAMLSRUHE I
G HQHLER ~ J GIESECKE //KAR L SRUHt I
T J OEVL INt J SOLOMON yG BtRTSCH //PRINCE TQN I
+JON'ES y K EMP y MURPHY IPREN I ICE ~ + //k THFD ~ OXF I JP
W G HQLLAOAY //VANDEkBI LT
tSUWA ~ HILLy ESTERLING ~ BOOTH //ARGeGHI I JP
G LOVELACE //CERN I JP

PAPERS NOT REFEkREO TQ IN DATA CAkOS ~

~ 10 ~ tt ~ 11~I ~01~ ~ I ~ ~ ~ 104 ~ I ~II~ II ~ I 00~Ilt ~II ~ 1140001~ 10014~ Itt 10111414~

REFFRENCES -- N13/2( 1920)

11/ee

9/66

W++
W++ I
WI+
W++
WO

W- ~

120 0
125' 0
124e0
121.0
119 6
149e0

2 ' 0
30e0
14~0

2 ' 4
18' 0

OLSSOM
FERRO-LUZ
GIDAL
DEANS
QLS SON
GIDAL

65 R VUE ++
65 HBG ++
66 DBC ++
66 RVUE ++
65 RVUE C
66 DBG

7/bb
7/66

7/66

HE LLAND 64 PR 134 8 1062 +CEVL'INI HAGGEI LONGOy MQYtR y hOOD //LRL I J
AUVIL 64 NC 33 473 P AUV IL ~ C LOVELACE //I NPCQL I JP
DOhNAGHI 66 BERKELEY CONF CONNACHIE ~ KIRSOPPI LEA ~ LOVCLACE //CtRN IJP

NUMBERS OF LOVEL ACE 66 ARE BASED ON THIS PHASE-SHIF I ANAL YSI 5

~ 04111 001~ ~ lttt Itt ~ 44 ~ lt I~Itttttt ltlttttl ~ ltttt0041 0111~ litt ~ttt ~ 0011
400 ~ 40 ~I~ 110011 ~ttttttt I tlttttt ~ I Itttltttt ~I~ tltllt tOOt ~4tt ~ ttttttttt

81 hlt3/2(1236) PARTIAL DECAY MODES

PL h'03/2 {1236) INTO PI N 5 8516

tlt ~ 00 Ittttlttt IIIIII ttt tt ~ t ~ tlt ~ t4140tttt Itlllltt ~ I ~IIIIttl Ilttt ~ 414

REFEkENCES -- N43/2(1236)

( 2 ~ 20) 84 N13/2(2420 ~ JP=LL/2+) 1=3/2

FOR JP ASSIGNMENT SEE BAKGER 66 AND hlOTE AF Ttk LI STIhGS ~

84 N03/2l 2420) MASS (HEY)

OLSSCN 65 PRL 14 118
FE RRO-LU 65 NC 36 110I
ROPER 65 PR 138 8190
GIDAL 66 PR 141 L261
DEANS 66 PREPRINT

M G ULSSQM //WISC
FERHQ-LUZZ I ~ GEORGE ~ + I/GERM
L 0 ROPER ~ k M WRIGHT' 8 I FELD //LRL ~ HI T JP
G GICAL ~ A KERNAN ~ S KIM //LRL
S R DEANS' W G HQLLADAY //VANQERBIL)'

H

H I
M ~
M

M

2360 ' 0
2520 ' 0
2400 0
2440 ' 0
2423 ' 0

40 ' 0
APPROX

10' 0

D IDDEN 5
AL VAREZ
WAHL IG
HQHL ER
C I TRON

63 CNTR PI+ P TOTAL
64 CN TR PI PHD TQPRUD
64 SPRK C Pt-P GH tX
64 RVUE DATA + Dt SP REL
66 CNTR Pl+ P TOTAL

7/66

7!eb
84 N 3/Zt2420) WtOTH (MEV)

FQR EXTFNSIVE REFERCNCES TU CATA AND PHASE-SHIF I ANALYSF S TILL 1965
SEE ROPER 654 ESPECIALLY APPENDIX I le

tttttl Ittt ~ ~Itt ttlt ~ 41tt ttt ~ ttttt ttt ~ ~ tttt ~ tlt ~Ittt tt ~I ~ I ~tt 10~ 44 ~ I~ I
00 ~ ~ 40 00414 ~001 ~ 00411000 44 ~ I ~ 1441 100~ I ~Itt 104~ 11010 I~ ltttllt ttlt ~ IIII

200 ~ 0
245e 0
310eO 20 ~ 0

OIDDENS 63 CNTR
HOWL ER 64 R VUE
CITRON 66 CNTR

7/bb
T/66

( l 670) 82 N ~ 3/2t le TU ~ JP=L/2-) l=3/2 S31

82 N43/2{1670) HASS {MEV)
Pl
P2

84 N13/2(2420) PART IAL DECAY HODES

h13/2 (2420) INTU PI N

h03/2(2420) INTO SIGMA K
5 BSI&
5?05).0

H I
M

M

1648 ' 0
1665 0
1692 0

12 0 DEVL IN 65 CNTR
BARFYRE 65 RVUE
LOV L'L ACt 66 R VUE

82 N ~ 3/2( le?0 ) W IDTH (MEV )

P(4- P TOTAL
PHASE SHIFT ANAL 7/66
PHASE-SH IF T ANAL 9/66 Rl

Rl
RL

84 N ~ 3/2(2420) BRANCHING RATIOS

N03/2(2420) INTO (PI N)/TOTAL (Pl) /TOTAL
Oe067 APPKOX DIDQENS 63 CNTR ASSUHING Jt1 1/2 II&6
Oell3 0 '0036 CITRON 66 CNTR ASSUMING J=1 I/2 Ileb

W

W

W

201 ' 0
130 0
230 ' 0

?4e0 DEVL IM 65 CNTk VERY ASYPHLTRIC
BAREYRE 65 RVUE
LOVCLACE 66 RVUE

7/66
9/ee

ttt ~ I~ tttttttlt ~ tltttttt ~ 04 ~ tttlt tlttttttl ~I~ 1040~I 0110~Ittl Illtlll ~ I

REFERENCFS —N13/2( 2420)

P1

82 N ~ 3/2( 16?0) PARTIAL DECAY MODES

h ~ 3/2 (16?0 l' INTO P I N

82 N43/2(1670) BWANCHING kATIQS

5 Bsie

DIDDENS
ALVAREZ
WAHL IG
HOHLER
CITRCM
BARGER

63 PRL 10 262
64 PRL 12 710
64 PRL 13 103
64 PL 12 149
66 PR 144 1101
66 PRL 16 913

+ JENK INSI K YC I A ~ R ILEY //8ML I
+BAk-YAM ~ KERN ~ LUCKEY OSBORNE ~ + //Mt I ~ GEA
&HANNELL I, SOD ICK SON, FACKLER hARU + //HI T

G HQHLERt J GILSECKE //KARLSI{UHE I
+GA{.BRA)TH ~ KYCI A ~ LEOIITIC ~ PHILLIPS I + I/BNL I
V BARGER 0 CL]NE I/Wt SG P

Rt.
Rl ~
Rl
Rl

h03/2(1670) INTO (PI N)/TQTAL (Pl) /TOTAL
0 ~ 56 DFVL IM 65 CNTR
0 ~ 33 BAk F. YR E 65 R VUE
Oe44 LQVELACE 66 RVUE

7/66
9/66

~Ittll ~ tt ~ tll ~I ~14 ~ t4 ~ 4 ~ ~ tttlttlt ttttl ~ 041 ~ 111411tt Illllttll 1444414 ~ Ilttttt 0 ~ttltll ~ ttt ~ ttttt 040 ~ 110~ I I ~Illtttt Itttltttt ~I~ ~ ttttt ~Ittttttl
6 (2850) 85 N ~ 3/2(28504 JP=15/2+) I=3/2

41tttt Itl ~ 04ttl ~ Iltt ~ ttl ~ ~ tt ~ I~ 40 I ~I~ I ~ 00~ 4 ~44 ~ tttt ~ III ~ Ittt ~ Itttlttl
REFERENCES -- NI 3/2( le?0)

FOR JP ASS IGNHEMT SEE BARGEk &6 ANO NOTE AF TLR I.I STIhGS ~

85 N03/2(2850) MASS (MEV )
DEVLIN 65 PRL 14 1031
BARE YRE 65 PL 18 342
LOVELAGE 66 BtRKELEY CONF

PAPFRS NOT REFERRED TQ IN DATA CARCS ~

T J DEVL IN ~ J SOLOMON ~ G BERTSCH //PRINCETON I
+ Bk ICMAN ~ 5TIRL INGI VILLE T //SACLAY I JF
C LUVELACt //CERN IJP

H I
H

H

H

2TOO ~ 0
28?0% 0
2850 ' 0
2850eo

12 ~ 0

APPROX WAHL IG 64 5PRK C Pl-P CH EX
)eOHLER 64 RVUE DATA + Dl SP REL
CITRON 66 CNTk PI+ P TOTAL 7/66
BARDADIN 66 HBC ++ Nl TQ P + 3 Pl 5 ?/eb

GARRUTHE 60 PRL 4 303 P CARRU THER S //CORNLLL I
DEVLIN 62 PR 125 690 T J DEVL IN ~ 8 J MQYERy V PEkEZ-HFNDEZ//LRL I
HELl. AND 64 PR 134 81062 & +CEVL IN&HAGGEeLQNGOyMQYERyhQUO //LRL I
DQNNACHI 66 BERKELEY CONF DQNMACHIE ~ K IRSOPP I LEA ~ LOVFLACE //CtRN I JP

hUHBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSISe

400 ' 0
150' 0

85 N03/2(2850) WIDTH IMEV)

40 ~ 0 CITRON 66 CNTR
BAk UAD IN 66 HBC ++

85 N43/2{2850) PARTIAL DECAY MODES

7/66
?Ieb

~41400 Itttttttt 1114~ 0401 ~ ~II~ I ~ ~ I tl ~ I ~ I~ ~ ~ 1004~ Itt ~ Itt ~ ~ 000~ Itl ~ I~ 411
ttl ~ 00 OttO ~ ~41~ tttt ~ 100~ tt ~ I~ Itlt 401~Ilttt 110~Iltl ~ litt ~ 401~ ttttllltt

6 ( l920) 83 N43/2(19204 JP=?/2+) I=3/2

83 NI3/2( 1920) MASS ( MEV )

Pl
P2

h03/2(2850) INTO PI N

h03/2(2850) INTO P Pl Pl Pl

85 N43/Z(2850) BRANCHING RAT) US

5 8516
S16S BS 85 8

M

M N

N

M

M

M

M

1922 0
1912' 0
1956' 0
ASSUMES
1920eo
1900eo
1920eo
1950eo
1950e0

APPROX
15' 0

AN N13/2(1855)

9 ~ 0
APPROX
APPROX

COOL
BR I SSQhl
L AY SUN

HOHL ER
DEVL IM
DUK t
YOKOSAWA
LOVELAGE

56 CNTR
61 CNT'R

63 RVUE

64 R VUE
65 CNTR
65 CNTR
ee GNTR
66 RVUE

Pt+ P TUTAL T!66
PI+ P TOTAL 7/66
PI P TU TALI EL 7/66

DATA + Ot SP REL 7/66
Pl+ P )OTAL
Pl+- P ELI POLAR T/66
Pl- P DSIG + PCL ?I&6
PHASE-SHIFT ANAL 9/66

Rl
RL

h, 13/2(2850) INTO (Pl N)/TOTAL
Oe0314 0 ' 0025 C I TRQhl

(PL) /TOTAL
66 CN TR A 5 SUM I NG J=L5/2 ?/66

WAHLIG 64 PRL 13 103
HOHLER 64 PL 12 149
CITRCN 66 PR 144 1101
BARDAD I N 66 PL 21 357
BARGER 66 PRL L6 913

REFERENCES -- N13/2(285C)

+HANNELL I SQDICKSQN FACKLER hARD ~ + I/MI 1

G HQHL Ekl J GIESECKt I/KARL SRUHE I
&GALBRA tTH ~ KYCI A ~ LEUNTIC ~ P)IILL I PS ~ + //BNL I
BARCAOIN-QTWINOWSKA DANYSZ ~ + //WARSAW
V BARGERI 0 CLIME I/WI SC P

ttttlt ~041~ ttlt I~ ~ ltttlt tlttl ~ 010 40141111~ Itttttltt ttltttttl Itltttltt

l?0 ~ 0
256e0
1?oeo
200 0
250 ' 0

83 N13/2{ 1920) W lOTH (MEV )
HQHL ER 64 R VUE

39' 0 DEVL IN 65 CNTR
DUKE 65 CNTR

APPRUX YQKUSAWA 66 CNTR
LOVELACE 66 RVUE

83 N13/Zt 1920) PARTIAL DtCAY MODES

7/66

7/eb
?/66
9/66

Iltttt ~ ~ ~ ltttl ~ I~ I ~ ~ 1044 Itltl ~ Itt ttt ~ llttt tt4tt ~ I ~ I tt ~ Itttlt t11444 ~ «I
tl ~ ttt ttltt ~Ilt ~I~ litt ~ I ~ t114410~ Itttttttl ~ ttt ~ I ~ ~ I Ittt ~IIII 414444 ~ 41

Q ( $2&0 ) 86 N43/2(32301 JP=19/2+) l=3/2

EV IDENCE FQk tX ISTCNCE hlUT GUHPLF TEL Y CONCLUSI VE ~ FCk
JP ASS IGNMEMT SEC BARGER 66 AND MUTE FOLLOWING LI STIhGS

Pl
P2
P3

N03/2(1920) INTO Pl N

h43/2 {1920) INTO 5 I GMA K

h 43/2 {1920 ) INT 0 N ~ 3/2( 12 3& ) P I

S 8516
520510
l.BLS 8 3230 0

86 N13/2t 3230) HASS {MLV ).

CITRON 66 CNTR PI+ P TOtAL 7/66

RL
Rl N

N
Rl
Rl
RL
Rl
RL

83 NI3/2{ 1920) BRAhlCHING kATIOS

HOHL ER
OEVL IN
DUK E
YOKQ SA WA

LOVEL AGE.

63 RVUE

63 RVUt
65 CNTR
&5 CNTR
66 CNTR
66 RVUE

h43/2(1920) INTO (P I N)/TOTAL
0 ~ 33 LAYSQM

ASSURES AN N13/2{ 1855) ~

Oe73 OR LESS
Oe57 0 ~ 12
0 41
Oe4 APPROX
0 ' 50

{Pl) /TOTAL
7/66

DATA + DISP REL TI&6

VLRY ENERGY DEP 7/&6
7/66
9/66

Pl

440 ' 0

h13/2(3230) INTO PI N

86 N03/2{ 3230) WIDTH (MEV)

CITRON 66 CNTR

8& N13/2( 3230 ) PART I AL DECAY MODE 5

S 851&

7/66
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86. N%3/2( 3230) BRANCHING RATIOS PAPER NOT REFERRED TQ IN DATA CARDS ~

RL

RL
h oj/2(3230) INTO (P I N)/TUTAl.

0 ~ 0063 CITRON
(Pl) /TOTAL

66 CN TR ASSUMING J=19/2 7/66
L,CA 66 PL 23 380 LEA MARTIN OADES I/COPENHAGEN NORD( TA

PRELIMINARY PHASE-SHIFT ANALYS IS ~ THE ONLY IIAVE WI TH PUSI TI VE Aho
IN CREAS ING P HAS E IS T I'E P 1/2 ~

ttt ~ I~ ttl ~ I%It% tt4tlttt ~ Ittlttt ~ ~ Ittlttltl ttttttttt tttktttlt ttltttt00
REFtRENGES -- N03/2( 323C)

CI TRCN 66 PR 144 1101 +GALBKAITHyKYC IA ~ LEONTICsPHILLIPS ~ + //ONL I
BARGER 66 PRL 16 913 V BARGER' D 'CLINE //Wl SC P

%0 ~ tl ~ ~ lttt ~ %1~ tlt It%1~ I Ilkttl ~ 00 kktkkktlt tktlk%0%% ttttlkttt tt%0lttkl
I~ I ~ ~I I~I ~ Itt ~ 4 t ~ ~ 10%00~ 0%00 ~ %0%0 %%%14%%II I~ 0%%%%4~ %000 ~ %044 %0014%00~

(I560) 91 N»5/2( L560y JP= ) l=5/2

PROBABLE K INL'MAT IC EFFECT SEE DASH 66 ~ CONTE 66 ~ AhO
ALEX ANGER 66 OM IT TED FROM TABLt

91 N55/2( 1560) MASS (MEV)

Iktttl Ittkttt ~ ~ Ittt%%0k0 %%%0%%%1~ t0% ~ 4%tkt ~%tttt0%t lttttttlk %%0001%00
It% ~ ~ 0 tll %it t t% ttt I~ % 0t t %0%%%k%It %%%~ %%%Ok I It%% t%tt Ilt ~ IOttt lt0%t0% 0%

37 YIOt 1405 ~ JP~L/2-) I=C

THIS RESONANCE CAN BE IDENTIFIEO WITH THE VIRT(AL BCUhD
STATE IN Tl'-8 KBAR-N SYSTEH DEDUCED FROM THE 1=0 SCATTER-
ING LENGTH DETERMIhiED FROM LOW ENERGY K-P I NTt RAG TI OhS

THE DIFFICULTIES IN EXTRAPOLAT ING FROM THE PHYSICAL REGION TQ THE RESC-
hANCE LCCATION ARE CISCUSSEC BY DAL ITZ 66 THE PARAMETERS ARI SING FRGP
ZERO-EFFECTIVE-RANGE FITS ARE MODEL DFPENDENT AhlD SHO( LD NOT Bt TAKEN AS
SERIOUSLY AS THE SMALL {)UQTEO ERRORS SUGGEST ~ SEL THE NOTL- IN THt HAIN
TEXT Chi S-WAVE BUMPS NEAR Tl-RFSl-OLD ~

37 Y%0( 14051 MASS (MEV)

1560.0
1570 ' 0

220 ' 0
140 0

20 ~ 0 GOL DHABER 64 HBC
ALEXANDtR 66 HBC

+++ 3~ 65 BE V/C P I+ P
I++PP 4P I 5 ~ 5 BEV/C

91'. N05/2(1560) MIDTH {tkEV)

20 ~ 0 GOLDHABER 64 HBC +++
AL EXANDER 66 HBC 4++

9 1 N%5/2( 1560 ) PART I AL DECAY MODE S ~

7/66
9/66 M

M

M

M I
7/66 M

9/66 M N

N

M

1405 ' 0
1410' 0
1405.0
L400io
1382' 0
1410' 7
1409 ' 6

DATA CF
1407 ' 5

24 0
8 ~ 0
1 ~ 0
I 7

SAKITT ARE USED
I ~ 2

ALSTON 61 HBC
Al. EXANDER 62 HBC
AL S TON 62 HBC
MUSGRAVE 65 HBC
ENGLER 65 HD[jC
K IH 65 HBC
SAK I TT 65 HBC

IN F IT BY KI TTEL ~

K I T TEL 66 HBC

K-P 1 15 BC V/C
P I-P 2 I BE V/C
K-P 1 ~ 2- 5 BEV/C
PBAR P 3-4 BEV/C
Pl-P ~ PI+0 Li68
0-EFF-RANGE F I T
0-EFF-KAhGt FIT

7/66
7/66
1/66
7/66

0-EFF-RANGE FIT 7/bb

Pl
P2

N%5/2(1560) INTO N Pl PI
h%5/2 (1560) INTO N03/2t 1236) P I

SL6S BS 8
LBI S 8

37 Y%0(1405) WIDTH (HEY)

GOLDHABE 64 OUBNA CONF I 480
DASH 65 LRL UCID-2752

. CONTE' 66 BERKELEY CONF
ALEXANDE 66 BERKELEY CONF

REFERENCES -- N05/2( 1560)

GOS GQLOHABER ~ OHALLORAN ~ SHEN //LRL (BNL)
J OAS). ~ G G(jLDHABER y "J 5'hINHART I/LRL
ICAMtR I~RATTI, RUSSO' + //GENQVA ~MI LANQ~UXF
ALEXANDtR ~ BENARY ~ CZAPEK ~ + //htl ZHANN(ctkN)

~tt ~ I~ 4 ~ Itktttl tlltt%41% lttttlttt tklttkktt lt ~ ttttl ~ tt%%%%ttl It%It%%It
M

W

W

W

W

W

W hi

N

M

20 0
35 ~ 0
50 ' 0
60 ' 0
89 ' 0
37 0
28 2

DATA CF
34 ' 1

5 ' 0

20 ~ 0
20 ' 0

3 ' 2
1

SAKITT
4 ' 1

ALSTON 61 HBC
ALEXANDER 62 HBC
AL S TON 62 HBC
MUSGRAVE 65 HBC
ENGLER 65 HDBC
K IM 65 HBC
SAK I TT 65 HBC

ARE USED IN F IT BY KITTELi
K ITTEL 66 HBC

7/66

7/66
7/66
7lbb
7/66

7/66

PAPER NOT REFERREC TO IN DATA CARDS'

ALE XANDE 65 PRL 15 207 ALEXANDER BtNARY REUTER ~ + //ME I ZMANhi (CERN) I
RFPLACEC BY ALEXANDER 66 ~

Itl ~ tt litt ~ %kit ttttltttl %0101%k%~ ktttlltll %%t%tt ~ 01 tttkttkkt ttlklll ~ ktttttt 4% ~ 4 ~ t ~ 1% %%001k%~ % % ~ %4%%%tk ktkt%0%tk lktttkkkk Itktk%04% %tilt%%%0

37 YOOt 1405) PART IAL DECAY MODES

Pl YIO(1405) INTO SIGMA PI 52GS 8

%% ~ 44% ktt ~4ttkt ~Itltl ~ lk ~ %41k ttkt t44%%%140 tlt It%lit It%%%Ok ~I %44%%400%

REFERENCES —YIC( 14C5)

zo I 865) 96 Z 0(1865~ JP= ) I=C

IT IS NOT ESTABLISHED THAT THIS EFFCCT IS A Rt SONANCE ~
HOWEV ER IF SUCl. A LARGF EFFECT APPFARED IN A PI N QR
KBAR N CHANNEL II WOULD IMMEDIATELY BE TAKEN AS A

RESCh ANCE ~ ME INCLUDE I'I IN THE TABLE U'(T IL A PLALSIBLE ALTERNATE
I NT E RP RETAT I Ohi I S PUT FORTH ~

96 Z00(1865) MASS (MEV)

ALSTCN 61
ALEXANDE 62
ALSTGN 62
MUSGRAVE 65
ENGLER 65
KLM 65
SAKI TT 65
KITTEL 66
DALITZ 66

PRL 6 698
PRL 8 447
CERN CONF 311
NG 35 735
PRL 15 224
PRL 14 29
PR 139 8719
PL 2 I. 349
PRE PRINT

+ALVAREZgEBERHAKO, GQQDyGRAZIANQy + //LRL I
ALLXANDEReKALHFLEISGH ~ MILLER' SHITH //LRL I
+ALVAREZ o FERRO-LUZZ I eROSENFELD t + //LRL I
+PET MEZASt +//8 IRMGHM ~ CERN PEP ~ I MPCQLy SACLAY
+FISK ~ KKAEMER1 MELTZEKy WF STGAXD ~ +//CRNG yBNL I J
J K K IM //GUL(. l'BI A I JP
+CAY e CLASS ER ~ SEEMAN s FR IEDHAN g + //PO e LRL I JP
W KITTELe G OTTLR ~ I WAGEK //VIENNA I JP
CAL ITZ0 WQNGy RAJASEKARAN //OXFORD PBOMBAY

1863' 0 COOL 66 CNTR + K+P ~ D TCTAL 7/66 PAPERS NOT REFERRED TO IN DATA CARCSa

150~ 0

96 ZIO( L865) WIDTH (MEV)

COOL 66 CN TR +

96 Zko(1865) PARTIAL DECAY MODES

7/66

ABRA PS 65 Pk 139 8454 G S ABRAMSg 8 SECHI-ZORhl //MO ) JP
KADYK 66 PRL 17 599 +CRENA G+S GOLDHABER s TRILLING //LRL IJP
DONALD 66 PL 22 711 + EDWARDS' L YS ~ N I SAR% HOORL I/LI VtRPUOL

ABRAMS 65 ~ KACYK 66 AND CQNALD 66 SUPPORT THOSE EFFECTIVE-kANGE-
FIT SOLUTICNS GIVING AN I=O Sl/2 RESONANCES

Pl
P2

Z %0 l 1865 ) INTO K N

ZOO{1865) INTO Kk(892) N

96 Z00IL865) BRANCHING RATIOS

SICS17
LLBSle

41%tlt ttt It%%1% I~ %%0%%10 tltlt10% ~ 1010%%%00 %%%00tttt %1%0lt%tl 0%%ttttt ~
~%tilt ltt01%0%% litt%I%%0 ttkklt4% ~ %%%01%401 %t%4010tt tt%tttlkk Itt%%tt1%

38 YIOl 152C ~ JP=3/2-) I=C

RL
Rl

Z%0 (1865) INTO (K N ) /TUTAL
0 ' 55 COOL

{PI)/TOTAL
66 CN TR + IF J = I /2

REFERENCES —ZICl 1865)

I~ ~ ttt kttlktllt tttttttlt %41%~ ttk ~ Otttk%ttt 4%1kttt44 I%It%%%It tklttttk0
7/66

1519' 4
145 1517' 2

29 L520%0
1511 0

38 YIO( I 520) MASS (MEV)

2 ' 0
3 ' 0
4 ' 0

15 ' 0

WATSON 63 HBG K-P ALL GHANhiELS
GALTIERI 63 DBG K-D 1 ~ 51 BEV/C
ALMEIQA 64 HBC K-P 1 45 BEV/C
&USGRAVE 65 HBC PBAR P 3-4 BEV/C 7/6b

COOL 66 PRL 17 102 +GIACUMFLL IsKYCIAeLEQ'(TICiLI ~ LUNOBYt+//BNL I'

PAPER NOT REFERREC TQ IN DATA CARUSO

BLAhD 66 BERKEl EY CONF +BOWLER% BROWN tG+5 GOLDHABER yHIRATA ~ + I/LRL
PRELIPlhARY RESULTS INDICATING THAT INELASTIC CHANNELS ARE hQT AS
DCHINANT AS Ihl THE I=1 EFFECT {SEE THE Ztl(191C) BLLUh)

16' 4
19~ 0
18 ~ 0

38 YOO( 1520 ) W IDTH {MEV )

2 ' 0
19' 0

OR LESS

WATSON 63 HBC
MUSGRAVE 65 HBC
HARDY 66 HBG

38 Yto( 1520) PART IAL DECAY MODES

7/66
9/66

~ ttklt 4 ~ It%% ~ tt %1%It~ tlt t%%1%%%tt t%0%0t100 %tilt% ~ %% %%%%%t0%t ltltktltt
ttttkt ttlltlttt tlttttttt tk%%0tllt &%%~ tkttlt ttktttkt0 %kit%%Ilk tl10%%%%1

97 2 %1{1910~ JP= ) I =I

ESSENTIALLY ALL THE EFFECT IS OUE TO A BUMP IN THE Khk
CHANNEL NEAR I TS THRESHOLD AhIGULAR DI STRI 8UTI QNS I h

THIS CHANNEL INDICATE THE PREDOMINANCE OF THE P3/2
STATE Ih THE K NO ( ANO THUS ALSO IN THE K N) SYSTE& HOWt VER I I HAY BE
PDSSIBLC TO UNDERSTAND THIS CHANNEL WITHOUT INVOKING RESONANT BEHAVIOK

SEE BLAND 660 OM ITT ED FkOM T ABL F. ~

97 Zk ll 1910) MASS lMEV)

PL
P2
P3

Wl

WL

W2

W2

YIO(1520) INTO KBAR N

4 ~ 8 0 ' 5 MATSON 63 HBC

V%0 (1520) INTO 5 IGMA P I
9 ' 0 I'D WATSON 63 HBC

38 YIO(1520) BRANCHING RATIOS

YIOl1520) INTO KBAR N

YIOl1520) (NTO SIGMA PI
V%0(1520) INTO LAMBCA P I P I

38 Y ~ 0( 1520) PARTIAL WIDTHS (HEV)

S)1S17
S20S 8
SIBS BS 8

(PL)

{P2)

1910io 20 ' 0 COOL 66 CNTR ++ K+I TOTAL 7/66 Rl V%0(1520) INTO {KBAR N)/TOTAL
Rl :0~ 47' . 0 ~ 09 HESS

(Pl) /TOTAL
66 HBG P I-P 1 6-4 BEV/C 9/bb

180 0

97 Ztl{ 1910) WIDTH t HEY)

COOL 66 CNTR ++
R2 YIOt 1520) INTO (SIGMA P I )/TOTAL

7/66 R2 0 F 45 0 ' 04 lARDY 66 HBC
(P2) /TOTAL

9/66

97 Z% 1{1910) PARTIAL DECAY MODES R3
R3

YIO(1520) INTO (KBAR N)/t SIGMA PI )
0 ' 58 0 26 MUSGRAVt 65 HBC

{P 1 ) I (P2)
7/66

Pl
P2

2 ~ l{19LO) INTO K N

Z ~1(1910) INTO N ~ 3/2( 1236) K

97 Z ~ 1( 19LO) BRANCHING RATIOS

SLCS16
I'81 SIC R4

R4
R4

YIO(1520) INTO {SIGMA P I)/(LAMBDA Pl P I )4510 ARMENTERQ 65 HBC
4+8 Le2 UHL IG 66 HBC

{P2)/(P3)
7/6b

K-P 09-1 ~ 0 BEV/C 9/bb'

RL
RL

2 %1 l 1910) INTO tK hl ) /TOTAL
0 ' 31 COOL

(Pl) /TOTAL
66 CNTR ++ IF J=L/2 7/66

01% tt% I ~I~ %%%tl It%0%%k%% 14%01k%04 %%%tll%00 %%400%%40 Itlttlttl %%tkllttl

REFERENCFS —Ytc( 1520)
R2
R2

Z ~ 1 I 1910) INTO t N%3/2( 1236) K ) /TOTAL (P2) /TOTAL
CCHINANT DECAY BL ANO 66 HBC ++

REFERENCES —Zl ll 1910)

COOL
BLAND

66 PRL 17 102
66 BERKELEY CONF

+GIACQMELL I ~ KYCIAyLEUNTIG ~ LI ~ LUNUBYr+//BNL I
+BOWLER BROWN, G+S GOLDHABER ~ KADYK ~ + //LRL I

tt% ~ tt tt ~ t ~ I~ tl tlktlt1%0 lt%kt0%tk tk%00ttlt ttt00%%00 ktkkt1%%4 t%0000tlk

9/66 WATSON
GALTIER I
ALMEIDA
MUSGRAVE
ARMENTE R
HARDY
HE SS
UHLI G

63 PR 131 2248
63 PL 6 296
64 PL 9 204
65 NC 35 735
65 PL 19 338
66 UCRL-16788 THESIS
66 UCRL-16832 THES IS
66 PR (AGCEPTEO)

M 8 WATSON' H FERRU LUZZ I ~ R D TRIPP I/LRL I JP
A BARBARO-G~LT IERI ~ A HUSSAIN ~ RO TRIPP//LRL
S P ALME IDAt G R LYNCH //CL= RN
+PE(MEZ ASt +//8 IRMGHM ~ CERN ~ EP I IMPCOL ~ SAC LAY
ARM(. N IfROS F-L UZZ I ~ + //CERN HE IDE L y SAC LAY
L M HARCY //LRL
R I HFSS II LRL
+CHARLTUNt CUNDUN ~ GLA SSER ~ YUOH y+ /IHO t LSNRL

tttltt Ilt ~ ~ ttt ~ %%%%1%%tt tttklk%0t 0401%~ tt% It%00 ~ %%0 tlltkt%40 %00 ~ tk ~ 04
lt ~ ~ tt ttt ~ 0% ~ tt tl%%ktttl ttltltktt tltlkk ~ It tltlttttk %%10%%%1% tkt ~ ktklk
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k (l670) 40 V%0{ L670o JP=L/2- ) I=O

SEE NOTE IN HAIN TEXT ON 5-WAVE BUMPS NEAR THRESHGLDe

40 V%0{ 1670) MASS (MEV}

BARLGUT A 66 BERKELEY CONF BARLOUTAUDy GRANE T ~
' + //SACLAY ~ HEIDk L eCERN I JP

DAVIES 66 PRL (TO BE SUBM) +GOWEl. l. ~ HATTERSLEY%+ //8IRHGHM%CAHBR%RTHFO I.

PAPERS NOT REFERRED TO IN DATA CARDS

1680e 0
1670~ 0

20 0
18 0

Y-CHANG
BERL EY

40 Y%0(1670) WIDTH {HEV)

64 PBC
65 HBC

OR LESS Y-CHANG 64 PBC
BERLEY 65 HBC

40 Y%0( f610) PARTIAL DECAY MODES

PI-PRP 7-8 BEV/C 7/66
K-P TO LAIR E TA 7/66

7/66
7/66

CHAPBERL 62 PR 125 1696 CI AMBERLAINe CROWE ~ KEEFE ~ KERTHe + //LRL I
FIRST SEEh! IN CHAMBE'RLAIN 62 TOTAL CROSS SECTION MEASUREMEN)'Se

SOD I CKS 0 64 PR 133 8757 SQDICKSONyMANNELLIoFRISCHi WAHLIG//Ml T(BNL) J
HOLLEY 65 UCRL-16274 THESIS W R HQlLEY IILR L J

SGOICKSCN 64 AND HOLLEY 65 ELAST IC SCATTERING WORK INDI GATED J=5/2
GELFAND 66 BERKELEY CONF +HARHSEN%LEV I SET7liRAYMUMP% + //CHI%ARG

ELASTIC SCATTERING DA7A FIT BY LEVI SETTI 66 ~

~ttttt tt ~ tktttt %%tt ~ tttt, tk ~ ttkktt tttttttkk ttttktttt ~tttttttt kktttttt%tttttt ttttkklt ~ ttttl ~ ttk %%%%%~ %%% %%tkttlkk ttttttkkk ltkktttkt tttkt%%%%

Pl
P2
P3

V%0(1670) INTO KBAR N

Y%0{1670) INTO LAMBDA ETA
Y%0 {1670 ) INTO 5 I GMA P I

511517
518SL4
5205 8

41 'Y%0(2LGO, JPkr/2-') 1%0

41 Y%0{2100) HASS (MEV)

40 Yko(1670) BRANCHING RATIOS

Rl ~ V%0 (1670) INTO ( (KBAR N ) (LAM ETA ) ) /TOTAL%%2 (Pl% P2) /TQ'IAL% %2
Rl 0 F 046 BERLEY 65 HBC 7/66

ettttk tttt%ttkt ktttt ~ ktk ttkttkttt ttkttttkt ttttk ~ttt ttkt ~ ttkt tttt ~ tttt

H t 2097 ' 0 6 ' 0 BOCK 65 HSC PBAR P 5 7 BEV/C 7/66
M 2100 0 20 0 COOL 66 CNTR K-Py D TOTAL 7/66
M t 2120 ' 0 WQHL 66 HBC K-P CH EX 7/66

41 Y%0{2100) W IOTH (HEY )

REFERENCES -- Y%C(1670)

Y-CHANG 64 DUBNA CCNF I 615 YUNG-CHANG ~ fN ~ KLADNI TSKAYA% + //DUBNA I
SERLEY 65 PRL 15 641 +CONNGLL Yi HART ~ RAHH% STONEH ILL I + //BNL I JP

PAPER NOT REFERRED TO IN DATA CARDS'

SANhIIK 66 BERKELEY CONF +BUBELEV CHADRAA ~ + //OUBNA%BUCHARESI CERN I-- SUPPORTS RESULT OF YUNG-CHANG 64 '
~tttkt ~ %%%t ~ %% ~ %%%%%%~ % ~ t%%%%%%%% ~ tktktttt %%%%%%~ %% %%%1%%%%% %%%%%%%%%

~%%tet tttttttkk ttlt ~ktkt t%%% ~ %~ tk %t%%%1%%% ttt ~ ttt ~t ttttktttt ttktkt ~ %%

W

W

W

PL
P2
P3
P4

Y%0f2100} INTO KBAR N

Y%0(2100} (NTG SIGHA PI
Y%0(2100) INTO LAMBDA OMEGA
Yto{2100) INTO KSAR N PI

41 Yko(2100) BRANCHING 'RA7IOS

511S17
5205 8
5185
5115175 8

24 ~ 0 14~ 0 24e0 BOCK 65 HBC INTO KBAR N (Pl ) 7/66
160 0 COOL 66 CNTR 7/66
145 ' 0 WOHL 66 HSC .7/66

41. Yko(2100) PARTIAL DECAY MODES

4 ( i700) 55 Y%0{L700y JP%3/2- ) I%0
Rl
Rl
Rl

Y%0(2100) INTO {KBAR N)/TOTAL
0 ~ 29 COOL
0 ' 25 WOHL

66 CN TR
66 HSC

(PL } /TOTAL
7/66
7/66

SPIN-PARITY DETERMINATION TENTATIVE ~

55 Y%0(1700) MASS (MEV)
R2
R2

Y%0 (2L(}0) INTO (lAMBCA OMEGA)/TOTAL
Oel . OR LESS FLATTE 66 HBC

(P3) /)OTAL
9/66

1705' 0
169' 0

10~ 0
5 ~ 0

ARHENTERQ 66 HBC K-P EL% CH EX 9/66
DAVI ES 66 CNTR K-P t D TQ7AL 11/66

R3
R3

Y %0 {2 100 ) 'I NT 0 {K BAR N P I ) / TG T Al (P4)/TOTAL
SEEN BOCK 65 HBC 9/66

55 Y%0( 1700) WIDTH (MEV ) tttttk %%~ %tt%%% ttkk ~ kttk ttkktkkkk %%%%~ % ~ kt ttttk%%%% %1%tktt%% ktk%% ~ ttt

PL
P2

30 ' 0
40e0

APPROX
loco

ARMENTERQ 66 HBC
DAV I ES 66 CN TR

Y%0(1700) INTO KBAR N

Yto(1700) INTO 5 I GMA P I

55 Y00( 1700) PART IAI. DECAY HODE5

511517
5205 8

9/66
11/66

BOCK
COOL
WOHL
FLATTE'

65 PL 17 166
66 PRL 16 1228
66 PRL 17 107
66 PR I V AT E COHH

REPEREhlCES —Y%C( 2100)

+COOPER ~ FRENCH ~ KINSGN ~ + I/CERN' SACLAY
+GIACQHELL I iKYC IA ~ LEONTIC ~ LI ~ LUNDBY ~ +//BNL I
C G WGHL ~ F T SULMI TZ ~ M L STF VENSUhl I/LRL I JP
5 M FLATTE //LRL

Rl
Rl
Rl

55 Y%0( L/00) BRANCHING RATIOS

Y%0(1700) I NTO (KBAR N)/TOTAL (Pl ) /TOTAL
Oe 18 APPROX ARHENTERQ 66 HBC 9/66
0 ' 24 GAVIES 66 CNTR ASSUHING J=3/2 11/66

~ktkkk ltkkktktk %%%%%%%~ % lkkkkktkt tkk%%%%%% ttktktkkk %%%t ~ kkkk %%% ~ kkkt%
tttt%% ~ ttlttttt tkt % ~ kkkt ttktkkttt ttkkkttkt %%%%%%%%% k ~ % % tkktk tt% ~ %%%%%

g (2540) 42 Y%0(2340 JP= ) I=G

42 Y%0{2340) MASS (HEV}

tttttt tttt ~ %% ~ % ~ ~ %%% ~ ~ %% tttt%ttk ~ kttt ~ tkkk tttktttkt tttktttkt t ~ tttkttk 2340 ' 0 20e0 COOL 66 ChlTR K-P ~ 0 TOTAL 7/66

REFERENCES -- Y%C{17CO)

ARMENTE R 66 BERKELEY CONF ARMENTERQSi F-LUZZ I + '//CERN HEIDEL SACLAY I JP
DAVIES 66 PRL {TO BL SUBH) +COWELL HATTERSLEY + I/BIRMGHM ~ CAHBR RTHFD I

105~ 0

42 Y%0{2340 ) W IDTH (HEV }

COOL 66 CNTR 7/66

ktt ~ tt ttttt ~ ttt ttkk ~ tttt kttkt%%%t tttkktt%% ttttttttt tt%%ktttt ktt %%%%~ %

~t ~ %%% %%%%%~ %%~ tkt ~ ~ tkt ~ %%%%%kktk %%%~ kkt%% ~ % ~ kkkktt %%%%%kttt tktkkkkkk

g ( i 8 ~5) 39 Y ~ 0(LBL5i JP=5/2+) 1%0

Pl

42 V%0{2340) PARI' IAL DECAY MODES

Y%0(2340) INTO KBAR N

42 Y%0(2340) BRANCHING RATIOS

511517

39 Y%0( 1815) MASS (MEV ) Rl
Rl

Y%0(2340) INTO (KBAR N)/TOTAL
0 ' 102 COOL

{Pl)/TOTAL
66 CNTR ASSUMING J=9/2 7/66

M

M

M hi

M N

N

M

M

1815.0
1815' 0
1811' 0 4 ' 0

OR 1814 0 3 0
RES + CIF FR ACT IVE BGC FOR
1820' 0 5e0
1819eo 5 ' 0

GAL T IER I 63
8IRGE 65
LEV I SETT 66
LFV I SETT 66

K-P EL ~ DATA
ARHENTERQ 66
DAV IES 66

HBC
R VUE
RVUE
ARE IN
HBC
CN TR

K-P R VUE 7/66
KBAR NpLAM PI PI 7/66
SOME RE Al BGO 9/66
BGD PURE I HAG 9/66

ARMENT 66 FITS TGG ~

2-BODY CHANNELS 9/66
K-Pk D TGTAL 11/66

tttttt tkkkktttl tttkt%%tk %%%%%%%%% %ttkkkttt tktktkkkt %%%ktttk% %%ttkttkk

REFERENCES -- Y%0( 2340)

COOL 66 PRI. 16 1228 +6 IACQHELL I ~ KYC IA%LEQN TIC ~ LI ~ LUNDS Yr+//BNL I

39 Y%0( L815) WIDTH (HEV )
tt%%%% tttkktkkk ~ ttkkktt % ttktkkt%% %%~ %%%%%~ t%%%%%%kt ttkktktkk ~ tkktttt%
~tttkt ttttttktt tk ~ %% ~ ttt %tt ~ %kttt ~ ttkt ~ %%t tktktttkt ttkkttttt ttttttttt

W

W

W N

W N

N

W

W

70 ' 0
60 ' 0
73e 0 10 ~ 0

CR 70e 5 9e0
RES + DIFFRACTIVE BGC FOR

80 0 10~ 0
90 0 15' 0

GAL T IER I 63
BIRGE 65 HBC
LEVI SETT 66 RVUE
lEVI SETT 66 RVUE

K-P El ~ DA TA ARE
ARMENTERQ 66 HSC
DAV IES 66 CNTR

7/66
SO ME RE AL BGD 9/66
BGD PURE I HAG 9/66

ARHENT 66 FITS TCCe
9/66

11/66

g ( i 585) 43 Y ~ 1(1385% JP=3/2+) I=1

FOR THE TABLES WE USE ONLY THE UN S7ARRED DATA t WHICH ARE
ATTEMPTS TQ OBTAIN THE SEPARATE CHARGE-STATE MASSES AND
WIDTHS ~ SEE HOWEVER THE fDEQGRAMS INSERTED IN LI STINGS

THESE IhDICATE SERIOUS SYSTEHATIC5% PERHAPS ARISING FROM INTERFkRENCE EF«
FECTS THAT CHANGE WITH PRODUCT fGN HECHANISH AND BEAM HOHENTUH

39 Y%0(1815) PART IAL DECAY MODES 43 Y ~ 1(1385) HASS (HEV)

Pl
P2
P3
P4

Yto{1815) INTO KBAR N

V%0(1815) INTO 5 IGHA PI
Y%0(1815) INTO LAMBCA ETA
Y%0(1815) INTO Ykl( 1385) PI

39 Y%0(1815) BRANCHING RATfGS

SLLSL 7
5205 8
518514
4435 8

M

M ~
M

M ~
MG

M ~
M

141 1384~ 0
38 1384e0

1385' 0
1392eo

106 1381' 0
1392 0
1389' 0

7 ~ 0
4e0

10~ 0
3 ' 0

AL STON
MART IN
BERGE
COLLEY
CURTIS
MUSGRAVE
BAL TAY

60 HBC +- K-P 1 ~ 15 BEV/C
61 HBC C+ K20 P ~ 98 BEY/C
61 HBC +- K-P 4-e85 BEV/C
62 PBC 0- PI- PRP 2e BEV/C
63 SPRK C PI-P le5 BEY/C
65 HBC +-OPBAR P 3-4 BEV/C 7/66
65 HBC +- PBAR P 3 7 BEV/C 7/66

Rl
Rl ~
Rl N

Rl N

N

Rl
Rl

R2
R2

R3
R3

R4
R4
R4

Y%0 (1815) INTO (5 IGMA P I }ITOTAL
Oe 12 0 ' 02 ARMENTERO 66 HSC

Yto(1815) INTO (LAMBDA ETA }/TOTAL'0 ~ 01 ARHENTERG 66 HBC

(P2} /TOTAL

(P3) /TOTAL

9/66

9/66

Yto(1815) INTO (Y%1( 1385) P I)/TOTAL
0 ~ 20 0 05 8IRGE 65 HBC
0 ~ 19 Oe04 BARLDUTAU 66 HBC

(P4) /TOTAL
7/66

ASSUMING Rl=0 60 9/66

Y%0(1815) INTO {KBAR N)/TOTAL (I I}ITOTAL
0 8 GAL 7 IER I 63 K-P RVUE
0 ' 67 Oe08 LEVI SETT 66 RVUE SOME REAL BGD 9/66

OR 0 ~ 61 0 ~ 07 . LEVI SETT 66 RVUE BGD PURE IMAG 9/66
RES + CIFFRACT IVE BGC FOR K-P EL ~ DATA ARE IN ARHFNT 66 Ff TS TGG ~

0 ~ 60 0 ~ 05 ARMENTERO 66 HBC 9/66
0 ' 74 DAVIES 66 CNTR I 1/66

H+
M+

M+

M+

M+

M+

M-
M-
M-
M-
H-
H-
M-
M

154 1376 0
170 L375 ~ 0
859 1381' 0

1382 ~ 0
1378' 0
1384' 3
1382 6

93 1382 ' 0
224 1376' 0
200 1392 0

1086 1385' 3
1384 ' 0
1389e0
1391~ 5
1399' 8

3 ' 0 ELY
3 ~ 9 COOPER
1 6 HUWE

1 ~ 0 ARHENTERO
5 ' 0 LONDON
lel COL TON

le4 COL TON
3 ' 0 DA HL

3 ' 0 ELY
6 ' 2 COOPER
le5 HU WE

1~ 0 AR MENT ERG
9 ' 0 LONDON

1 8 COLTON
l 4 COL TON

t78eograma on next pete)
43 Yt(-) —Ytf+) HASS DIFFE

61 PBC +
64 HBC +
66 HBC +
65 HBC +
66 HBC +
66 HBC +
66 HBC +
61 DBC
61 PBC
64 HBC
64 HBC
65 HBC
66 HBC
66 HBC
66 HBC

RENCE {MEV)

K-P I ~ 11 BEV/C
K-P 1 ~ 45 BE V/C
K-P le22 SE V/C
K-P 9 1 2 BEV/C
K-P 2 ~ 24 BEV/C 7/66
K-P 1 8 BEV/C 9/66
K-P Le 95 Bk V/C 9/66
K-D Oe45 BEV/C

r/66
K-P I ~ 8 BEY/C 9/66
K-P 1 95 SE V/C 9/66

tktttk et%%%%%%% ktttttttt ttktkklkt ktttktttt ttttttt%% ttttttttt tkktttt%%

GALTIERI 63 PL 6 296
SIRGE 65 ATHENS CONF 296
LEVI SET 66 BERKELEY CONF
ARMENTER 66 BERKELEY CONF

REFERENCES —Y%C {1815)

A BARBARO-GALTIER I%A HUSSAIN ~ RO TRIPP//LRL I J
+ELY ~ KALMUS ~ KERNANiLOUIE eSAHGUR IA t + I/LRL I JP
R LEVI SETTING E PREOAZZI I/CH I
ARHL'NTEROS F LUZZ I ~ + //CERN HE IUEL ~ SACLAY I JP'

D R
0 R

D R
0 R
0 R
P R

R
D

0 0
4e3
2 0

11 0
7e2

17' 2
REDUNDANT

9e0

4 2
2e2
1 ~ 5
9 ' 0
2 1
2 ' 0

W ITH DATA
6 ~ 0

ELY
HUWF

ARMENTERQ
LONDON
CGLTON
COL TON

IN HASS L l5TING ~

LONDON

8/66
8/66
8/66
8/66
9/66
9/66

61 PBC +-
64 HBC +-
65 HBC +-
66 HBC +-
66 HBC +-
66 HBC +-

K-P I 11 BEV/C
K-P 1 22 Bk V/C
K-P ~ 9-1.2 BEV/C
K-P 2 ~ 24 SE V/C
K-P 1 ~ 8 BEV/C
K-P L ~ 95 BE V/C

66 HBC +- LAMBDA 3 Pl EVTS 7/66



38 REvIEws QF MQDERN PHYsIcs JANUARY 1967

43 Y ~ 1(1385) WIDTH (HEV)

H 64 ~ 0
H 20eo OR I.ESS
H ~ 40 0
'H 80e0 10e0
H 30 ' 0 9 ' 0
W ~ 38 0 9eo
H 26e0 5 ' 0

A(. STON
MART IN
BERGE
COLL EY
CURTIS
MUSGRAVE
BALTAY

60 HSC +-
61 HBC C+
61 HBC +-
62 PBC C-
63 SPRK C

65 HBC +-0
65 HSC

W+

Ht

Wt
Wt
HC

H
W

W»

W

H
W»

H

48 ' 0
51~ 0
46 5
32 ' 0
30 ~ 3
33o 1
40o0
66 ' 0
88 ' 0
62 0
38 ~ 0
29 2
17e 1

8 ' 0 ELY
10eo COOPER
3o0 HU WE

3 0 ARMENTERQ
3 ~ 1 CQL TON

3 ~ 8 CQLTON
OA HL

10~ 0 ELY
10' 0 COOPER

7e0 HUWE

3 ' 0 ARHENTERO
5 ' 7 COLTON
4o4 CQLTON

{II)tOgX pm' belOW)
43 Y41( 1385) PARTIAL DECAY

61 PBC
64 HBC
64 HBC
65 HSC
66 HSC
66 HBC
61 DBC
61 PSC
64 HBC
64 HBC
65 HBC
66 HBC
66 HBC

HODE 5

+
+
+
+
+ K-P 1~ 8 BEV/C
+ K-P le95 BtV/C

K-P 1 80 SEV/C
K-P le95 BEV/C

PL
P2

5185 8
5205 8

Ytl(1385) INTO LAHBCA PI
Y%1(1385} INTO SIGMA PI

43 Ytl(1385) BRANCHING RATIOS

7/66
7/ee

9/66
9/66

9/66
9/66

1685' 0
1660' 0
1660' 0
1645 0
1662' 0

10' 0

7 0
5 ' 0

ALEXANDER &2 HSC 0- PI-P 2-2e2 BEV/C
ALVAREZ 63 HBC + K-P 1 51 SEV/C
BERLEY 64 HBC 0 K-P TO LAM PI0 7/66
LEVEQUE 65 HBG + K-P TU Y%1660 Pl 7/66
CAVIES 66 CNTR K-P ~ 0 TOTAL 11/66

44 Y ~ 1(1660) WIDTH (HEV)

45 ~ 0
40e0
e0.0
55 0
45 0

10' 0

10' 0
15 ' 0

ALEXANDER 62 HSC 0-
ALVAREZ 63 HBC +
BERLFY 64 HBC 0
LEVEQUE 65 HBC +
CAVIES 66 CNTR

7/66
7/66

11/66

44 Y ~ l(1660) PART IA}; DECAY MODES

( I 660) 44 Ytl(1660 ~ JP«3/2 ) I«I

THE Ytl(16&0) IS DIFF (CULT TO STUDY IN FORHATIQN EXPER-
IMENTS BECAUSE (1} IT COUPLES ONLY SLIGHTLY TO THE KBAR
N CHANNEL ~ AND (2) THERE ARE NEIGHBORING RESONANCF5 ~ THE

YOO(1670) A}CD YOO(1700} AND PERHAPS OTHERS YET UNDETECTED ~ TP GOHPLICATE
THE ANALYSISe THE I AMBDA PI GHANNE HAS INDICATED THE PROBABLE JP«3/2-
ASS IGNPENT ~ THERE IS NOT MUCH AGREEMENT BET'WEEN FORHATION AND PRODUCTION
EXPERIMENTS ON BRANCHING RATIOS ~

THERE IS ALSO DISAGREEMENT AMONG EXPERIHENTS PROD(GING CHARGED
Ytl (1660) AT DIFFLRENT ENERGIES THUS EVEN WHEN THE I«1 5)ATt IS LOOKED
AT ALONE THERE ARE PROBLEHSe HOWEVERS EXCEPT FOR LEVECUE 65 THE EXPERI
MENTS DC AGREE THAT THE MUST PROBABLE JP ASSIGNMENT 15 3/2-o

Ytl(1660) MASS (MEV)

Rl
Rl
Rl o
Rl
Rl
RL

~toot&

Ytl(1385) INTO (SIGHA PI)/(LAHBDA Pl) (P2}/(Pl )
Oe04 0 ~ 04 BASTIEN 61 HBC +-
De 04 QR LESS ALSTDN 62 HBC +-0
Oe09 Oe04 HUWF 64 HBC +-
0 ~ 163 0 ' 035 ARHENTERO 65 HBC +
Oe08 0 ' 06 (.QNDON ee HBC +

{II)60~)Allot)
~%% ~ltt ~ 4 ~ %4 ~ 4%~ 4 ~ ltt ~ ~tttt tltlttltt ttttttltl tttttlltl ltttttttt

REFFRENCES —Yt I( 1385)

Pl
P2
P3

7/66 p4
7/e6 p5

P6-
P7

Yll(1660)
Ytl(1660)
Ytl(1660)
Ytl (1660)
vtl(le&0)
Y ~ I(1660)
Y ~1(1660)

INTO KBAR N
INTO LAHBCA PI
INTO SIGNA PI
INTO LAMBCA PI Pl
INTO SIGHA PI Pl
INTO Ytl(1385) Pl
INTO YOC(1405) PI

Y ~ 1( 1660) BRANCHING RA TIOS

5(I SI I
5185 8

-5205 8
5185 85 8
5205 85 8
UcI35 8
(l37S 8

ALSTCN 60
DAHL 61
HART IN 61
BERGE 61
BASTIEN 61
'EL Y 61
ALSTON 62
COLLEY 62
CURTIS 63
COOPER 64
HUWE 64
MUSGRAVE 65
ARHENTER 65
BALTAY 65
(.OND ON 66
COLTCN .66

PRL 5 520
PRL 6 142
PRL 6 283
PRL 6 557
PRL 6 702
PRL 7 461
CERN CONF 311
PR 128 1930
PR 132 1771
PL 8 365
UCRL-11291 THESIS
NC 35 735
PL 19 75
PR 140.81027
PR 143 1034
H E P MEMO 27

+ALVAREZ ~ ESERHARDIGOUDIGRAZIANOI + //LRL I
4}'.ORW ITZ ~ M ILL ER, MURR AY I WHI TE //LRL
4LE IPUNERI CHINOW SKY ~ SHI VEL Y ~ + //BNL ~ YALE
+BAST I EN QAHL FERRO-LUZZI KIRZ ~

+' I/LRL
P BAST IENI M FERRO-LUZZI ~ A H ROSENFE LD//LRL
+FUNGI G IDAL I PAN ~ PO'WELL I WHI TE //LRL J
+ALVAREZ4FERRO-LUZZI IROSENFELD ~ + //LRL
+GELFANCONAUENBERG ~ + //COLUMBIAN RUTGERS JP
+CUFF IN ~ MEYER ~ TERWILLIGER //HI CH J
+F ILTHUTHIFRIDMANIMALAMUDI + //CERNIAMSTR
D 0 HUWE //LRL JP
+PETMEZASI +//BIRMGHMICERNIEP ~ IMPCOL I SACLAY
ARMtNTEROSI + //CERN I HE I DE L I SAC LA Y

+SANDWEISS ~ TAFT ~ GULW ICK ~ KQPP ~ + I/YALE ~ BNL
+RAU ~ 5 AM IOS ~ YAMAMOTQ ~ GOL DB ERG I+ //BN L ~ SYG R J
+T I C HO ~ DAU BER ~ SCHL E I N ~ SLA TER ~ SMI TH I+ //UC LA

()UANTUM NUMBER DETERHINATIQNS NOT REFERRED TO IN DATA CARDS ~

Rl
Rl
Rl
Rl
Rl

R2
R2
R2
R2
R2
R2

R3
R3
R3
R3
R3

Y %1 ( 1660 )
Oe05
Oe16
0 ' 2
0 065

Ytl (1660)
Oo 32
Oe09
0 2
Oe06
Oe45

Ytl(1660)
0 ' 27
0 ' 22
0 25
Oe15

INTO-i(KBAR N)/TOTAL
OR LESS ALVAREZ
OR MORE BASTIEN 2
OR LESS (.ONDON

DAY IES

INTO (LAMBDA PI)/TOTAL
ALVAREZ

QR LESS BASTIEN 2
OR (.ESS LONDON

0 ~ 06 SMART
ARMENTERO

INTO (SIGMA PI)/TOTAL
AL VAREZ

0 ~ 06 BASTIEN 2
0 ~ 15 LONDON

ARHENTERO

63 HBC
63 HBC
ee HSC
6& DBC
66 HBG

63 HBG
63 HBC
66 HBC
6& HBG

(P2) ITOTAL
+
0

ASSUMING RI«oe15
0 ASSUMING Rl«0e15

(P 3) /TU TAL
+
C
+
C ASSUMING Rl«De15

(P1) /TOTAL
63 HBC +
63 HBC 0
66 HBC +
e& CNTR ASSUMING J=3/2

7/66
11/66

7/66
7/&6
9/66

7/66
9/&6

SMAFER 64 PR 134 81372
HALAP'UD 64 PL 10 145

J 8 5)'.AFER ~ D 0 HUWE
HAI. AMUDI P E SCHLE IN

//LRL JP
I/CERN IUGLA JP

oltttt Olttttllt ltt ~ ~ litt ttttttttt 4%ttttttl tttttlttl tlttltttt ttttltttt
~tlltt O ~tttll ~ 4 ltttttttt ~ 4 ~ tttttt ~ tt ~ ~ %%4 ~ ~ %% ~ttttt tttt ~ltt ~ ttttttttl

R4
R4
R4
R4

Y%1(1660) INTO (LAMBCA PI PI)/TOTAL
0 18 ALVAREZ 63 HBC
Dele 0 ' 05 BASTIEN 2 63 HBC
0 2 OR LESS LONDON 66 HBC

(P4) ITOTAL

0
+ 7/66

)IEIGHTED AUERA6E 1382.180 +&- 0 e9D3
SCALE & 1 86 CHI64 & 12.0 COHLEV & 0.036

0 ~ 6 4

IIEZGHTEO AUERAGE ~1388e01 +i 3e01
SCA(.E & I.FI CHI$4 & +&.1 COHLEV & 001

D.l 4 O.e 4

0.3 4

0.2 «

0.1

COLTOH
COLTOH
LONDON

ARt(EHTERO
HUWE .
COOPER
ELY

68 HBC
66 HBC
66 HBC

66 HSC
66 HSC
64 HSC
81 +J)C

0.4 t

0.2 &

COLTOH 88 HBC
COLTON 86 HBC
LOHOOH 66 HBC
AR)(EHTERO 66 HBC
HUIIE 64 HBC
COOPER 64 HBC
ELY 61 PBC
OAH(. 61 OBC

O, a 4
Ck

o Ih

Ol
~4

VM1 (138$)+

a Lh
CCI CO
Pk Ct

t(ASS (t(EU)

O
Ih

~C

~rl

lO
Oi

OC

O ~ l7 ~

O
Ul

co ct
OC ~4

Y~i(138$)- tIASS

CI
C3

(t(EU)

4
Ck

O
c
OC

)IEIGHTEO AVERA6E ~36 ~ 83 +i- 3 ~ 28
SCALE & 2.11 CHISO & 22.3 COHI. EU & e001

IIEIGHTEO AVERAGE «37 66 ti 7 ~ 71
SCALE o 3 ~ 73 CHIS4 o 69.8 COHLEV o .001

0.30 4

IIEZGHTEO AVERAGE o0 ~ 1009 ti- Oe0284
SCALE o 1.37 CHIS4 o 8 ~ P COHLEV 0 ~ 129

0 ~ 3D Oe10

0 o20

0.20

D 10

0.0(L.
C)

O
cv

4J
O
O

Yai(1388)+ )IIDTH (t(EV)

CJ
O
O

ee Hsc
88 HSC

RO 68 HSC
64 HSC
84 HSC
61 PBc

CI
O
o
CCI

Oeio

0.0&
~I

C%

IB
O

Y+1 (1386)- )IXOTH (t(EV)

COLTOH 86 HBC
COLTOH 86 HBC
AR)IEHTERO 68 HBC
HVIIE 64 HBC
COOPER 64 HBC
EL,Y 61 PSC

0 06

Oe0o ~

O O
Wl lO

Cl

O
Y1 (1388)

Ct
O
ill

O
B.R ~ INTO

CP
O

C

O
(SIGt(A

OHOOH 68 HSC
RHEHTERO 68 HSC
VME 64 HBC
ASTIEH 81 HBC

O

O
PI)/LAt(BDA Pg
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R5
R5
R5

Ykl(1660) INTO {SIGMA Pl P I)/TOTAL (P5) /TOTAL
0 ~ 18 ALVAREZ 63 HBC +
0»25 0 ' 06 BASTIEN 2 63 HBC 0

i(EIGHTEO AVERAGE BB F +& 12.2
SCALE 1.88 CHZSO 23 7 COHLEV m 00i
0.4 %

R6
Rb

R7
R7

Ytl(1660) INTO (Y%0( 1405) P I)/TOTAL
0 ' 75 0 ' 25 LONDON 66 HBC

Ytl(1660) INTO (KBAR N)/{LAMBDA PI )
0 43 QR MORE SMITH 63 HBC

(P7) /TOTAL

(Pl) I(P2)
C-

7/66

0.3 %

RS
RB
RB

Y %1 ( 1660 )
0 86
6 ' 8

INTO (SIGMA PI I/

3 ' 0

(LAMBDA PI)
SM I TH 63 HBC
HUWE 64 HBG

{P3)/{P2)
0-
+

R9
R9

Rlo
Rl0

Rl 1
Rl 1

Ytl(1660) INTO (LAMBCA PI PI)/(LAMBDA P I)
0 14 SMITH 63 HBC

Ykl(1660) INTO (Y%0(1405) PI)/(SIGMA PI Pl )
0 ~ 90 0 10 0 16 EBERHARD 65

{P4)/(P2)
O-

(PT) /(P5)

Ykl(166D) INTO (Y ~0(1405) P I)/(Ykl(1385) PI) {P7)/{P6)
0 ~ 8 OR MORE EBERHARD 65 +

7/66

7/66

0.2 %

0.1 %

IES
EHTERO
STER
RT
L 2
EHTERO
TIERS

66 CNTR
66 HBC
66 HBC
66 OBC
66 OBC
65 HBC
63 OBC

ALEXANDE 62
ALVAREZ 63
BASTIEN2 63
SMI TH 63
HUWE 64
BERLEY 64
EBERHARD 65
LE VE {)UE 65
LOND CN 66
SMART 66
ARMENTER 6e
DA VI ES 66

CERN CONF 320
PRL 10 184
UCRL-10779 THESIS
ATHENS CONF 67
UCRL-11291 THES IS
DUSNA CONF I 565
PRL 14 466
PL 18 69
PK 143 1034
PRL 17 556
BFRKELEY CONF
PRL (TO BE SUBM)

ALEXANDERs JACOBSsKALBFLE ISCHsMILLER ~ +I/LRL I
&ALSTONs FERRO-LUZZI ~ HUWEs + //LRL I
P L BAST IEN //LRL I J
G A SMITH //LRL
D 0 HUWE I/LRL
+GONNQLLYs HART ~ RAHM ~ STQ¹HILL ~ + I/BNL I JP
+SHIVELY ~ ROSSs 5IEGAL sFIGENEC s + I/LRL ~ ( LL I

I/SAGLAY EP ~ GLASGOW IMPCQL OXF RTHFD JP
tRAU ~ SAM(OS ~ YAMAMOTUsGOLDBEKGs+ //BNLsSYCR I J
W M SMARTs A KERNAN ~ G E KALMUS ~ R P LLY//LRL I JP
ARMENTEKQS ~ F-LUZZ I ~ + //CERN HE IDEL ~ SAGLAY I JP
&CQWCLLs HATTERSLEY ~ + //8 IRMGHM»CAMBK sKTHFD I

BASTIE Nl

ZADEH

ESERHARO
SLATER
LEE
SGHLEIN

PAPERS NOT REFERRED TQ IN DATA CARDS»

63 PRL 10 188 P L BASTIENs J P BERGE //LRL IJ
REPlACEC BY BAST IEN 2s BUT SIMILAR ANO MORE READILY AVAILABLE ~

63 PRL 11 470 TAHI R"ZADEHsPROWSE ~ SGHLCINsSLATEK ~ + //UCLA JP
SEE NOTE FOLLOW ING SCI-LEIN 66

65 BAPS 10 478 P CBEKHARD
65 BAPS 10 1196 +CAUBER ~ SCHLEINs STORKs TICHO //UCLA JP
66 PRL 17 45 Y Y LEE ~ D 0 REEDERs R W HARTUNG /IWI SC JP
66 UCLA-1016 P E SCHLEIN ~ T G TRIPPE //UC LA JP

REANALYZES DATA OF TAI. EK-ZADEH 63 AND BASTIEN 63 AND ALL PUBLISHED
LAMBDA PI CROSS SECT ION DATA IN THE l IGH I OF THE NQ h KNU WN

Ytl(1765) AND REVERSES THE MODEL-DEPENDENT CONCLUSION UF TAHER-
ZADEH ON THE PREFERREC JP ASSIGNMENT (FROM 3/2+ TU 3/2-) ~

~ ~ % ~ Ptk ~ ktttt %% ~ %%~ % ~ % ktttttttk %%t ~ %%%%% ktkkttttt ttkktttkk %%%%%%%%%

~ %% ~ ~ tkkt %%%~ %%%%% t%ttttktt kttktt%%% ~ tktttlt ~ ttt%tt ~ %% tkktttkt

X ~ ~~65~ 45 V % 1( 1765s JP=5/2- ) I = 1

45 Ykl(1765) MASS (MEV)

tt %%%% ttttktktt %%%~ kkkk ~ ~ tktt%%tk k ~Itkk%%% tktkkttkk tt ttktttt ttktt ~ %%%

REFERENCES —Y ~ 1( 1660)

Pl
P2
P3
P4
P5
Pb

Rl
Rl
Rl
Rl N

Rl N

N

Rl
Rl

R2
R2
R2
R2

0.0
Cl

C7

o
Ill

C7

Do
»

Cl
Ill
e4

o
o
Cl

+

Cl
Ill

Ymi (1765) ){IOTH (MEU)

Yk 1 ( 1765 )
Ytl{1765)
V%1{1765)
Ykl {1765)
Ytl (1765)
Ytl (1765)

45 Yk), ( 1765) PARTIAL DECAY' MODES

INTO KBAR N

INTO LAMBDA 8 I
INTO SIGMA PI
INTO SIGMA ETA
INTO Ytl( 1385) PI
INTO Yto{ 1520) PI

45 Ykl(1765) BRANCHING RATIOS

511S17
518S 9

' 5205 8
521S14
U43S 8
L385 8

Ykl(1765) INTO (KBAR N)/TOTAL
0»6 GALT IERI 63
0»53 0 ' 09 UHL IG 66
0 ' 46 0 ' 05 LEVI SETT 66

OR 0 ' 46 0 ' 04 LEVI SETT 66
RES + DIFFRACTIVE BGC FOR K-P EL ~ DATA

0 ' 45 0 ' 05 ARMENTERO 66
0 43 DAV IES 66

(P I) /TOTAL
HBC 0 K-P R VUE
HBC 0
RVUE SOME REAL BGD
KVUE BGD PUKE IYAG
ARE IN AKMENT 66 FITS
HBC 0
CNTR

9/66
9/66
9/66

TOO»
9/66

ll/66
Ytl ( 1765) INTO {LAMSCA P I )/TOTAL (P2) /TOTAL

0»14 0 ' 02 SMART 66 DBC — ASSUMING Rl=0»5 7/66
0 ' 17 0 ' 02 UHL IG 66 HBC 0 9/ee.
0 ' 20 0 ' 05 ARMENTERQ 66 HBC 0 ASSUMING R1=0»44 9/66

H
H
H
H
H
H Ic
H H

f4
H
H

1765' 0 10' 0
1755 ' 0 10»0
1760' 0 10»0
1776' 0 6 ' 0
1746»0 8»0
1758 0 11' 0

OR 1770' 0 11' 0
RES + CIFFKACTIVE BGC
1770 0 10~ 0
1775~ 0 5 ~ 0

GAL T IER I 63
ARMENTERU 65
BELL ls2 66
SMART 66
FENSTER 66
LEV I SETT 66
LEV I SLTT 66

FOR K-P EL» DATA
AKMENTEKQ 66
DAY IES 66

(Ideogram below)

DBC 0
HBC C
DBC
DBC
HSC 0
RVIJE
RVUE
ARE IN
HBC 0
CNTR

K-0 1»51 BE V/C
K-P TO Y%1520 P{ 7/66
K-N TO Y ~ 1520 PI 7/66
K-N TO LAM PI- 7/66
K-P TU Y%1520 PI 9/66
SOME RE AL BGD 9/66
BGD pURE I MAG 9/66

ARMENT 66 FITs Tco ~

2-BUOY CHANNELS 9/66
K-P s 0 )OTAL 11/66

R3
R3
R3

R4
R4

R5
R5
R5

R6
R6
R6
R6

Ytl(1765) INTO (SIGMA PI)/TOTAL {P3)/TOTAl
0 ~ 01 0 ~ Cl UHL I G 66 HBC 0
0 ~ 01 OR LESS - ARMENTEKQ 66 HBC 0

Ytl (1765) INTO (S IGMA ETA)/TOTAL (P4) /TOTAL
0 02 APPROX ARMENTERO 66 HDBC C-

9/66
9/66

9/66

Ykl(1765) INTO (Ytl(1520) PI)/TOTAL
0 ~ 15 0 ~ 03 ARMENTERU
0 ' 24 0 ' 06 FENSTER
0 15 0 02 UHL IG

(I 6) /TOTAL
65 HBC 0 R1=0»5s HYPEROKS 7/66
66 HBC 0 R 1-"0 5 KBAR N 9/66
66 HBC C 9/66

Ykl (1765) INTO {Yk 1 ( 1385) P I ) /TOTAL {P5)/TOTAL
0»14 0 ' 05 UHL IG 66 HBC C 9/66
0 ' 12 0 ' 02 BARLOUTAU ee HBG 0 ASSUMING R1=0.44 9/66

%%%%%% ~ t ~ tttt ~ t tkttkttt % %%%%tktkt %%%%%%%11 ttt%%%%%% %%%%~ %%%%

){EIGHTEO AUERAGE ss1767»50 +i- 4.31
SCQLE = 1»51 CHISQ ~ 13.7 CONLEU ~ 0.033

048

0.3 %

GALT IER I
ARMENTE R
BELL 1
BEI.L 2
SMART
FENSTER
Ui(L I G

LEVI SET
ARMENTE R
BARLOUT A

CAVIES

63 PL 6 296
65 PL 19 338
66 PRL 16 203
66 UCRL-16936 THES IS
66 PRL 17 556
66 PRL 17 841
66 PR ( ACCEPTED)
66 BERKELEY CONF
66 BERKELEY CONF
66 BERKELEY CONF
66 PRL (TO BE SUBM)

REFLRENCES —Yk I( 1765)

A BARBARO-GALT IERI ~ A HUSSAIN ~ RD TRIPP//LRI I J
ARMENT EROS ~ + //CERN s HE IDELBERG ~ SAC Lh Y I JP
R 8 BELL K W 8IRGEs Y-L PAN R 7 PU //LRL 'I JP
R 8 BELL //LKL IJP
W M SMART ~ A KERNANsG E KALMUSsR P ELY//LRL I JP
+GELFAND ~ HARMSENsl-SETT( ~ + I/CHI sAKG(CERN) I JP
+CHAKLTONsCQNDQN»GLASSERs YODHs+ //MUsLSNRL I J
R LI:V I SLTT I ~ E PREDAZZI //GH I
ARMENTEKOSsF LUZZI ~ + I/CERNsHE IDCL ~ SACLAY I JP
SARLQUTAUD ~ GRANET ~ + //SACLAY ~ HE IDElsCEKN I JP
+COWELL ~ HATTERSLEYs+ //8 IRMGHMsCAMBRskTIIFO I

0.2 I

0.1 %

AUIES 66 CHTR
RMENTERO 66 HBC

ENSTER 66 HBC

MART 66 OBC
ELL is 2 66 OBC
RMEHTERO 65 HBC
RLTIERI 63 OBC

PAPERS NOT REFERRED TO IN DATA CARDS ~

YOOH 65 ATHENS CCNF 269' G 8 YQDH //MARYLAND IJ
BI RGE 65 Al'HENS CONF 296 +ELY ~ KALMU 5 ~ KERN AN sL OUI E ~ SAHQUR IA ~ + IILRL I JP

YCDH 65 AND BIRGE 65 ARE PRECURSORS OF UHL IG 66 AND BELL 66»
GELFAND 66 BERKELEY CONF +I.ARMSEN ~ LCV I SETTI, RAYMOND % //CHI ARG

ELASTIC SCATTERING CATA FIT BY LEVI SETTI 66 ~

kttttt ~ %% ~ ttttl t ~ ttktttt t %% ~ %%%%% kktttktk ~ %%%%ttktk tkttkttkk %%%%%%%%%
tktktt tttkttttt ktkttt%% ~ ~ % ~ %%%%%% tkt %%%%%% %%~ tkt %%% kkttkkktt ttkkktktk

~~~8 ~ 57 Ytl(1780 JP= ) 1=1
0.0 '

D 0
e%

Ymi(1765)

o
ID

MASS (MEIJ)

»
CJ

o
Cl
ID

Cl
ev
ID

1780' 0

SIGMA ETA THRESHOLD FFFECT INTEKPRETATIUN AS RESONANCE
NQT CONCLUS IVE ~ SEE FERRO-I. UZZ I ee» QMI TIED FRUM TABLE

57 Y%1( 1780) MASS (MEV)

CL INE 66 DBC - K-N TQ SIG- ETA 9/66

57 Ykl{ 1780) WIDTH (MEV)

100 0 CL INE 66 DBC

57 Ytl(1780) PARTIAL DECAY MODES

9/66

W

W

W

W.
W B
W h

H
W

W

45 Ytl(1765) WIDTH (MEV) PI.
P2

Ytl (1780) INTO KBAK N

Ykl {1780) INTO 5 IGMA ETA
511517
520S14

60»0
105' 0

70»Q
129»0
70 0

113»0
OR 158 0

RES + CI
' 130»0

12D»0

10 0
20 ~ 0
20 ' 0
16 0
20 ' 0
25 ' 0
38 0

FFRACT IVE
20' ~ 0
20»0

GAL T IER I 63
ARMENTERQ 65
BELL 2 66
SMART 66
FENSTER 66
LEV I SETT 66
LEV I SETT 66

8GC FOR K-P L L DATA
ARMENTERU 66
CAVIES 66

(Ideogram belcnt')

DBC C
HBC C
DBC
DBC
HBC C
R VUE
R VUE
ARE IN
HBG C
CNTR

7/66
7/66
7/66
9/66

SOME RE AL BGD 9/66
BGD PURE I MAG 9/66

ARMENT 66 FITS

TOGAE

9/66
11/66

CLINE
F-LUZZI

66 BERKELEY CONF
66 BERKELEY CONF

REFERENCES -- Yk I( 178C)

0 CL INEs M ()LSSON
M FERRO-LULL I

Ikkttt
~ t%ktt

~tttttttt kttt ~ %ttt %%%ttttt% %%% %%%%%% %% %ttkt tt
ttt ~ %%%%~ ttttt ~ t ~ t %% ~ ~ ktk ~ t ktttttk ~ t %%%%%%%~ %

~ %%%%% tttkktttt ttt ~ %%%%% ~ %%%%%%%% %% ~ %%%%%% k ~ %1%%%%% %%%%%%%%% tkkktkktt

//WI SC (LIEL) I
//CERN

ktkk tktkt kkkkkt%% %

ttkt t%%%~ ttkkk ~ %%%
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X (sss5) 46 Y ~ 1( 1915~ JP=5/2t) I =I

PERHAPS SOME SLIGHT RESERVATION SHOULD BE HELD AGAINST
COMPL ET E ACCCP TANCE OF THE If'i TERPRE TATI ON OF THI S EFFECT
AS {I) BEING A RESDNANCE (2) HAVING JP = 5/2+ ~

BLANPIEO 65 PRL 14 741
BOC K 65 PL 17 166
COOL 66 PRL 16 1228

REFERENCES —Yf I( 2260)

tCREENBERGi HUGHES ~ KITCHINGi + //'YALE (CEA}
+COOPER ~ FRENCHiKINSQNi + I/CERNiSACLAY
+GIACOHELL I,KYCIA LEONTIC LI LUNGSY ~ +//SNL I

46 Y ~ 1{1915) MASS {HEV) PAPER NOT REFERRED TO IN DATA CARDS

H ~
M

H

1942%0
1915 0
1905 0

9 ' 0
20 ' 0

5%0

BOCK
COOL
DAV IES

65 HBC PBAR P 5 ~ 7 BEV/C
66 CNTR 0- K-Pi D TOTAL 7/66
66 CNTR K-Ps 0 TOTAL 11/66

DAUBER 66 PL 23 154 +SCHLEIN ~ SLATER ~ STORK ~ TIC){0 //UCLA(LRL) J
SUGGESTS J 9/2 RESONANT BEHAVIOR IN SIGMA- P I+ BUT APPEARS
INCONSISTENT WITH COUL 66 PARAMETERS

46 Yll{1915} WIDTH (MEV) tt ~ 110 tttt ~ 4%tl tt ~ ~ ltttt ttlttkf lt ttltttkl ~ Ottttkttt %%%1tt4%k tf ttttttt
%00~ 0~ 000000000 Ottttttf ~ 414tttf 1~ I~ 1%%%%It ttklltkf ~ tkllt ~ttt kktt41040

M ~
M

W

36 ' 0
65 ' 0
60 ' 0

20 ' 0

20 0

36 ~ 0 BOCK 65 HBC
COOL 66 CNTR 0-
DAVIES 66 CNTR

7/66
11/66

( 3QQQ ) 59 Ytlt 3000e JP= ) I =1

Pl
P2
P3

46 Ytl(1915) PARTIAL DECAY HQDES

Ytl(19l5) INTO KBAR N

Ytl(1915) INTO LAMBDA P I
Y%1(1915) INTO SIGMA PI

46 Y ~ 1(1915) BRANCHING RATiOS

511517
5185 8
5205 8

3000 ' 0

ENHANCEMENT IN LAMBDA PI AND KBAR N INVARIANT PASS
SPECTRA ANC IN HISSING MASS OF NEL'TRALS RL'COILING
AGAINST KO EVIDENCE NOT CONCLUSIVE OHI TTEQ FROM
TABLE ~

59 Ytl(3000) MASS {MEV)

EHRL ICH 66 HBC C PI-P 7 91 BEV/C 9/66

Rl
Rl
Rl
Rl

Ytl t1915) INTO tKBAR N)/TOTAL {P 1 ) /TOTAL
0 ' 103 COOL 66 CNTR ASSUMING J=5/2 7/66
0%06 0 ~ 02 ARHENTERO 66 HBC C K P E L i CH EX 9/66
0%1 CAVIES 66 CNTR ASSUMING J=5/2 11/66

Pl
P2

59 Yf 1{3000) PART IAL DECAY NODES

Y ~ 1(3000) INTO KBAR N

Ytl (3000) INTO LAHBCA P I
511517
5185 8

R2
R2
R2

R3
R3

Yll(1915) INTO (LAMBCA PI }/TOTAL (P2) /TOTAL
0 12 0 F 08 SMART 66 DBC — ASSUMING R1=0% 10 7/66
0 ~ 10 ARMENT ERG 66 HBC G ASSUMING Rl-"0 06 9/66

Y0 1 {1915) INTO t S IGHA P I ) I TOTAL {P3) /TOTAL
0 ' 03 0 ' 02 ARMENTERO 66 HBC G ASSUMING R1=0%06 9/66

~114tt Ott ~ttt ~ 0 ~ %41%1%%% Ottltttft tkf%0%1t ~ Ot%1%ttt% %%%%%%1tt 0%%k%~ftt
REFERENCES —Y%1(3GCG)

EHRLICH 66 PR (SUBHITTED) R EHRLICHi 'W SELOVEi H YL'TA //PENN(BNL) I

ttt ttt Otkk%0tl ~ 4044%%4tf tlt%%ttt1 0%tt%1tkt 4%1t%0%%% %4 fttlkfl %1%kt%%f I
001001 ~Ottttttt 10%400~ %0 0~ %1%tt%4 tkf It%1~ 1 ~ 1%1001%% 0%%%0%~kf %%%%%4%1~

REFERENCES —Yl I{1915)

100~ ~0 ~ Ot tt%%tt 000 tlt ~ 11 0~ 14 tl414 %4%ttttf t %1%%%%1kt ttf k%%114 tf 4% tl% tt
8 ( ~ 5~Q ~49 XI 1/2{ 1530 JP=3/2+) l=l/2
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Eta Decay Into Neutrals (Price, Nov. '66)

Certain HBC and DBC experiments report
the mode "g~ 3' ", but actually they detect
both q~3m plus g~m 2y; and they cannot dis-
tingui s h the rn (we igno r e the mode q~ 2 m y).
Since the detection efficiencies are different
for the various modes, one ma. y not merely
substitute the combined rate (3m +m 2y) for the
r eported 3m rate in the s e experiments.
MULLER+ 63 (DBC) state that their detection
efficiency per y ray is about the same regard-
less of the mode of decay (3m or m 2y).
CRAWFORD 2 66 (HBC) has shown that the
same is true for the HBC exper'iments listed.
Thus for all these experiments (assuming
q~2 Tr y to be equal to zero)

we have [Eqs. (i) and (3)]:

R = 0.50+0.42.

The agreement is not good (it. is about 2 stand-
ard deviations). If such a discrepancy persists,
we will recode program AHR to accept all of
the data next tir.e.

Relationship between peaks seen
in missing mass spectrometer

and in bubble charnSer experiments

a) Relationship betwe en:
Narrow R peaks seen by MMS

2. Broad 3' peak, Tr(1640) seen. by HBC
3. Broad. 2' peak, p (4650) seen byHBC

where

3Tr0 true

Tr' 2ytrue

= 3Tr0 Xreported
&

4I+pr

—3' reported i 4X—,(2)
&+~r

The figure below show. s the R data of
the MMS group (LEVRAT + 66). We have
added the average mass and width of the HBC
bumps (GOLDHABER + 66RVUE). The obser-
vations must be related, but there is not yet
enough information to apportion them.

ll 2y
3m'

-{3)

CRAWFORD2 gives values for 3v /v v v
using (1) and, assuming r = 'L. '!9+0.58, from
DIGIUGNO+ 66 (CNTR).

Now in principle it would be pos.sible for
us to include "r" in our least-squares fitting,
recalculating it at every step. In reality, how-
ever, this would r equir e a major pr ogr am-
ming change in program AHR. Thus we have
not included these particular HBC and, DBC ex-
periments in our present constrained fitting.
For .the purposes of comparison, we note that
our ov:er-all best fits to all data (excludingthe
particular HBC and DBC experiments) gives

b) Relationship betwe en:
Narrow S peak peen by MMS

2. I"= 90+40 MeV Tr Tr peakseeninHBC

It is hard to relate these, since M@IS
bump has 3 charged tracks, HBC is Tr m

See fi,g. below.
R (1.691) S (1.929) T (2.19%) U (2.382)

3» = )P(I640), P=I25
( =- —,' 2~=/) (l650), P=I50

J ''
LDeutschma()n 66

= 0.94+0.&6.
I

fir
'.2, , f

Ir

H we now use the experimental results from
the BC experiments along with our best-fit
values for the partial modes ~ 2y a,nd 3m,

228 'E09

12 GeV/c
1 I I I

1.9 2.0 2.1 2.2

Mass (GeV)

)270
= — 7,12GeV/c =t=

I I

1.5 1.6 1.7 '1.8

252

1 I

2.3 2.4
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Notes on Baryon Resonances
a4

Parameters of the lower N 's (Rosenfeld,
Wohl)

We take re, sses, widths, and elasticities
of the lower N 's [except for the b, (iZ36)]
from phase-shift analyses of BAREYRE 65 and
LOVELACE 66. These are the latest of a nurn-
ber of such analyses and. appear to be the most
complete and comprehensive. However it
should be kept in mind that even these are only
in qualitative agreement with one another.

The Argand diagrams of BAREYRE 65 are
shown in Fig. 4. Those of Donnachie et al.
have not yet appeared, ; their best estixnates of
resonance parameters are given by LOVE-
LACE 66. We would be happy to include their
diagrams (as well as anyone else's} in future
editions. Argand diagraxns are clearly the
most succinct form for presenting and corn-
paring results of phase-shift analyses.

Let us consider the Pgg amplitude to be
the result of two opposite forces, a repulsive
force responsible for a negative scattering
length A, and an attractive resonant intera, c-
tion. The scattering length will produce a
phase shift Zi5' and a contribution to the
matrix

Zi
T 2 0 ~ (3)

The resonant term T will be given by {1). The
total axnplitude, obtained by multiplying the S-
matrix elexnents (S is related to T by
S = ZiT+ 4}, will now start out negative, and
then superimposed on its clockwise motionwill
be the counterclockwise circular resona, xt be-
havior.

supported by the fact that the phas e shift starts
off negative before comxxiencing its counter-
clockwise rotation and recrossing the origin at
44. 75 MeV. Maxirnurn velocity is reached at
about 4400 MeV or slightly lower.

A resonating partial-wave elastic-scatter-
ing amplitude with no background has the
simple Breit-Wigner form

T(E) = 'x/(s - i),

where x is elasticity and e is (M-E)/( I'/Z).
This amplitude traces a circle of diameter x
and becomes entirely imaginary at E = M.
The amplitude also has greatest velocity
) dT/dE) at E=M, for it is easy to show that

dT
=lmT, {2)

If the resonance is superimposed on a
varying background, the resonant circle may
be translated, rotated, and distorted. The
S3~ amplitude shows these effects well. Since
this amplitude never becomes entirely ixnag-
inary, we must choose another criterion for
the'resonant energy. If the background varies
only slowly, it is reasonable to choose the
point at which the velocity of the amplitude is
g'r eate st.

The S&& amplitude is obviously quite coxn-
plex. MICHAEL 66 has visually fitted the so-
lut1on of BAREYRE 65 to two resonant circles
plus no background. We use his results.

The influence of background on the Pgg
amplitude is less apparent. The clue is that
the amplitude varies most rapidly somewhat
below the energy at which it becomes entir'ely
imaginary. This behavior suggests that the
resonant circle is rotated, an interpretation

which is a maximum at E =M. The Q3 6 (&236)
is a good example o f a re s onant partial wave
with no background until E is well above M.

or more precisely, using McKinley's phase
shifts, 2

(k/xn ) cot 6' = -(.OiS)
3

Then, at 1400 MeV, &' has reached -l5 deg.
We have plotted the corresponding point on Fig.
4. It is encouraging that this point lies almost
diametrically across the resonant circle from
1400 MeV.

The other r e s onating amplitudes, the D$ 3,the D&5, and the F&5, appear to have little
background; the variation is most rapid ap-
proxirnately where the amplitude becomes irn-
aginary. Therefore the resonant parameters
may be chosen as follows: M is where T(E)
is entirely imaginary; x is the length of T at
this point; and 1/Z is (M - E'), where E' is the
energy at which Itn T:is x/2.

By multiplying S matrices we get

S" = S' S = q'e qe = ZiT" +~.
Zi&' 21

Zi(& +&)
Hence T" = ~ ~ which rotates the

2i
clockwise resonant circle 'by 2i5, keeping it
tang ent to the unit cir cle.

Z. J. M. Mc Kinley, Rev. Mod. Phys. 35,
788 (4963).

How far around this resonant circle is
%400 MeV? To solve this simple problem, as-
surne that the repulsive phase shift 25' is re-
lated. to a scattering length by

k cot 6' = i/A,3
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1628

1543

Solutions of Bareyre et al. to I-spin i/2 resonant partial waves. The crosses show the aznpli-
tudes and errors computed from the data at various energies. The smooth connecting lines
are guesses.
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The smooth guessed. curves above are replotted with the actual calculated amplitudes replaced.
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Spin-parity as signrnents of the higher mass N"' s
&4

Spins and parities of the higher mass N 's
are taken from Barger and Cline (BARGER 66).
They classify all the N" s as Regge recur-
rences on three straight-line trajectories
[naznely, recurrences of N(938), N(15Z5), and
B(1236)] in a Chew-Frautchi plot. In addition
they construct a model for m p elastic scatter-
ing, near and at 4 80 ', bas ed on inter fe rene e
of the resonance amplitude with an amplitude
due to Regge exchange of A(f236) inthe crossed
channel. The predictions compare well with
the existing experim. ental data on the energy
dependence of the w p differential cross sec-
tion at 480' and the general shape o f the m p
angular distribution near 480'. This result
confirms the consistency of the Regge recur-
r enc e parity a s s ignrnent s w ith the s catte r ing
data. In addition to the N" reported in the
Table on Baryons, they predict two more
states: one at= ZZOO MeVJJ = 9/Z+) and an-
other one at =Z630 MeV(J~ = 13/Z+) which
they can accornodate in the prediction of the
backward mp scattering by changing the elas-
ticities of the neighboring resonances. %le do
not list these two resonances since they have
not yet been experimentally observed.

V. Barger and D. Cline, Regge Recurrence
Parity Assignments for the S = 0 Recurrences,
paper submitted to the XIII International Con-
ference on High Energy Physics, August 3l
through September 7, 4966, Berkeley (pro-
ceedings to be published by the Univ. of Calif.
Press).

Appendix A. Compiled Spectra Relevant to
H and K Mesons

uously available from the Lawrence Radiation
Laboratory as UCRL-8030 Spectra, However,
we present here two examples, partly as an
advertisement for help; we hope readers will
call to our attention omitted data and send us
new relevant data. The two mesons investi-
gated are H and v. The results for both are
inconclusive. The H spectra show that there
is not enough ctata for us to rely on histograrns
alone (we will have to go to combined events):
the K spectra discredit but do not kill the K.
In any case, we try to present enough spectra
that the reader can form his own opinion on
the se bumps.

The K(725) (Lynch, Rittenberg, Rosenfeld,
Siding, Dec. 1966)

%'e are beginning to think that K should
be classified along with flying saucers, the
Loch Ness Monster, and the Abominable Snow-
man. %e have heard of several experiments
which were supposed to confirm it, and each
one has either failed completely or failed to
find it in the sought-for channel, but found in-
stead a small Km peak near 725 MeV in some
other channel.

Vfe present here a collection of 49 histo-
grams, s ome o f which r epr e s ent the r e suits of
particular experiments in which the experi-
menters have claimed to have found the K; the
rest summarize experiments relevant for con-
firmation or rejection of the K as a resonance.
In Table A-I we list the various reactions and
experiments which are discussed and corn-
piled in this appendix, and give numbers of
events, incident mom. enta, and re fer ence s.

a. ~ p (K~) Y

In an attempt to confirm or deny the exist-
ence of certain tentative bumps, we have
started compiling the relevant published spec-
tra. It would be better to compile events,
rather than spectra, but the former entails
collecting data summary tapes, whereas the

.latter involves only key-punching published
data. Perhaps this simpler procedure will
stimulate experimental groups to combine
their data more effectively.

The compiling is done with a Fortran pro-
grarn SCHISM, written by Alan Rittenberg.
SCHISM rebins the input data into common in-
tervals, then outputs the combine d histogr ams.
An alphame r ic char acte r is a s s igne d to e ach
input histogram and is displayed on output,
permitting the r cade r to identify the s our ce o f
the data. To facilitate reading of the histo-
grams, certain rows and columns of letters
have been changed to dots.

Our latest compilations will be contin-

The x was fir st reported by ALEXANDER+
62 and MILLER+ 63 in the. reaction
Ir p ~ Z ' (IIK) ' at 1.9 to Z. 4 GeV/c. Figure
A4, taken from MILLER+ 63 (which incorpo-
rates events from ALEXANDER+ 62), shows
an enhancement of 55 "K rnesons" just at the
peak of phase space. These data have now
more than doubled, and appear in the thesis of
HARDY 66, from which we have gathered two
histograrns to make Fig. A2. The enhance-
rnent has become considerably less impressive
and, if.present, corresponds to ~ 40 events.
The corresponding plot at higher primary
energy, Fig. A3 (also from HARDY 66), also
shows no evidence for v.

The data of Fig. A2 included only &
events, although the original paper of ALEX-
ANDER+ 62 (see Fig. A4) included also Z
Impr ove d Z s tati s tic s have faile d to pr oduc e
any evidence for K, either near the threshold
range shown in Fig. A5 or at higher energy,
as shown in Fig. A6.
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Table A-I. Experiments on discussed in Appendix A.

Reaction

w p~(Kw) ' Z

w p~(Kw) Z

Beam
momentum

(GeV/c)

1.9 -2.0

1.8 2.2
1.9 - Z. 4
1.8 —2.Z
1.9 - 2.4
Z. 9 - 3.3
2.9 —3.3
3.8 -4.2
3.8 -4.Z

Decay products
studied

(K w )+(K w )4{K w )

K w+

K "w'
K'w+
K'w+
K~wo
K'w+

K w+

Number of
combina-

tions

736
520

1602
120Z
299
73Z
123
223

Published
as evidence
for

Hardy 66
Miller 63c
Hardy 66b
Miller 63c
Hardy 66b
Hardy 66b
Hardy 66b
Hardy 66b

F ig. 12(g)
Fig. Z (b) (incl. in Hardy above)
Fig. 1 3(g)
Fig. ?(c) (incl. in Hardy above)
F ig. 12(h)
Fig. 13(h)
Fig. 12(i)
Fig. 13(i)

Refe re neo

Alexander 62 Fig. 3 (incl. in Hardy below)

m
K

(MeV)

=730

r„
(Me V)

&20

726+33 & Zoh

726+3$ & 20$

v Prod.
Cross
S{ection

N

L
P
M
Q

A2
Ai
A2
Ai

A3

Plot
sym
bol Figure

A4

w p (Kw) Z

w p~(Kw) A

w p (Kw)+w "A
(4-body)

K p~(Rw) p
(3-body)

K p~(Rw) n

K-p-(Kw)+ '=-- '

1.8 - 2.2
2.9 - 3.3
3.8 -4.Z

1.5
1.59
1.8

1.8 - Z, 2
1.8 - Z. 2
Z.9 - 3.3
2.9 - 3.3
3.8 -4.2
3.8 -4.2

3.2

0.78-0.99
0.8 -1.05
0.78-0.99
0.8 -1.05
1.OZ-1, 18
1.05-1.Z
1.0Z-1. 18
1.05-1.2

1.Z
1.Z

1.0 -1.7
1,4 -1.7
1.4 -1.7
1.8 -2.1
1.8 -2. 1
Z. 4 -2.7
2.1 -2.7
Z.4 -2.7
0.78-0.99
0.8 -1.05
1.02-1.18
1.05-1.2

1.2
1.4 -1.7
1.8 -2.1
2.4 -2.7

2.24

K+w-

K w
KowotK+w

K'w'
K+w

K+w-

K+w

K w +K w

K w
K-w'
R'w-
K w"
K"w
K-wo
K w

K w

K w
R'w-
R'w
K w

K w"
K "w

K w"
K

K w +K w++K+w"

670
314
104

154
104
259
52Z

1590
208
688

72
Z63

314

220
203

79
143
300
180
270
186
894
891

4296
2543
2166
2925
2 584
1950
5833
1833
114
194
314
215

1068
37 32
4554
2834

413

Hardy 66 Fig. 11(g)
Hardy 66 Fig. 11(h)
Hardy 66b Fig. 11(i)

Kim 65 Fig. 3
Sene Fig. 2. 10
Kim 65 Fig. 4
Ha rdy. 66b Fig. 1 5(g)
Hardy 66b Fig. 14(g)
Hardy 66 Fig. 15(h)
Hardy 66b Fig. 14(h)
Hardy 66 Fig. 1 5(i)
Hardy 66 Fig. 14(i)

Cason 66f Fig. 1 (213 events)

Gelfand 66g Fig. 10
Kalmus 66h
Gelfand 66g Fig. 10
Kalmus 66h
Gelfand 66g Fig. 10
Kalmus 66h
Gelfand 66g Fig. 10
Kalmus 6.6h
Lynch 66
Lynch 66r
Wojcicki 63j Fig,
Lynch 66~'
Lynch 66~
Lynch 66~
Lynch 661
Lynch 661
Friedman 66
Lynch 66r
Gelfand 66g Fig. 10
Kalmus 66h
Gelfand 66) Fig. 10
Kalmus 66
Lynch 66'
Lynch 66~
Lynch 66~
Lynch 66~

London 66~ Fig. Z8

735+5t & 20

735+5~ & 20

731+2 4 12

723+3 & 12 30-0

730 &15

H

U)
R
V
S
W
T

C 11
N
G
L
D
K
H
I
0
0
B
R
T
U
W
X
A
Z
E'
M

J
P.

A5

A6

A7

A9

A10

A11

A13

A15

A16

(Rw) w p
Kp~(Rw) wn

(Kw) w p

K p~{Rw) w p
(4-body)

Kp (Rw) wp

K p~(Rw) w n

K+p~(Kw) w+w p
(5-body)

K+p (Kw) w+w p

1.Z -1.7

1.45
2.0

2.1 -Z.7
2.68

2.1 -2.7
2, 1 —2.7

3.0
3.0
3.5Z

3.0

Kw+Rw

K w+

K w+
Ko 0
K-w+

R'w-

R w

K+ o

K w+
K'w+

total number

1523

101
4519
4367
1857

4338

3909

312
226

1144

312

= 60 000

Wojcicki 64 Fig. 5

Almeida 64 Fig. 4
Dauber 66 Fig. 45(b)
Friedman 66k
Pripstein 66P Fig. 8

. Friedman 66

:Friedman 66k

'Ferro-Luzzi 64q. Fig. Z(a)
Ferro-Luzzi 64l Fig. 2(c) (113 events)
Goshaw 66r Fig. 2 (572 events)

Ferro-Luzzi 64l Fig. 2b

-7Z5 &1Z

=690 &30

725+5 & 30"

725+5+ & 30'"

& 3+1.7

85
&3

65

A
D
F
P

F
F
G

A17

A19

~Values obtained from the combined (K w ) and (Kow+) mass distributions.o

~Values obtained from the combined 1.5 and 1.8 GeV/c data.

Values obtained from the combined (K w ), (K w ), and (K w ) mass distributions.+o o+
a. G. Alexander et al. , Phys. Rev. Letters 8, 447 (196Z).
b. L. Hardy, Analysis of Strange-Particle Resonant States from w p Interactions,

(Ph. . D. Thesis), Lawrence Radiation Laboratory Report UCRL-16788, July 1966
(unpublished).

c. D. Miller et al. , Phys. Letters 5, 299 (1963).
d. Y. S. Kim et al. , Phys, Letters 19, 350 (1965).
e. M. Sene (Univ. of Paris Thesis), unpublished.
f. N. M. Cason et al. , Phys. Rev. Letters L7., 838 (1966).

g. N. Gelfand et al. , Formation and Production of Resonant States in Two-Prong
K p Interactions between 0.8 and 1.2 GeV/c, Enrico Fermi Institute for Nuclear
Studies Report EFINS-66-81, August 1966 (unpublished).

h. G. Kalmus (LRL), private communication.i. G. R. Lynch (LRL), private communication.
j. S. Wojcicki et al. , Phys. Letters 5, 283 (1963); Phys. Rev. 135, B484 (1964).k. J. Friedman (LRL), private communication.

G. W. London et al. , Phys. Rev. 143, 1034 (1966).
m. S. Wojcicki et al. , Phys. Rev. 135, 8495 (1964).
n. S. Almeida and G. R. Lynch, Phys. Letters 9, 204 {1964).
o. P. M. Dauber et al. , Phys. Rev. (to be publtshed).
p. M. Pripstein (LRL), private communication.
q. M. ' Ferro-Luzzi et al. , Phys. Letters 12, 255 (1964),r. A. T. Goshaw et al. , Phys. Letters 22, 347 (1966),
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On the other hand, some positive evidence
for an enhancement at 735 MeV comes from
studies of (Km) P final states! This evidence
is shown in Fig. A7, which is a compilation of
547 events from two experiments (KIM+ 65,
SENE 66) with incident momenta of 1.5 to l.8
GeV/c, partly below the K' production thres-
hold. In an experiment with 6X better statis-
tics (3342 events), HARDY 66 has found no
evidence for the K (Figs. A8 and A9), but his
experiment cqvers only the momentum range
well above K ' threshold (l.66 MeV) and there-
fore does not i~validate the positive results of
KIM+ 65 and SENE 66.

b. m p~ (Km)
+ + +

From a recent experiment involving 314
events of this type (Fig. A%0), CASON+ 66
claim to have found evidence for the K. To our
knowledge, there is no similar experiment
with comparable statistics to either support or
weaken the conclusion of CASON+ 66.

c. K p (Kvr) N

Historically, the second experiment to re-
port the K was that o f WOJCICKI+ 63, in which
4296 events of the r eaction K p ~ K vr p were
studied. In agreement with the original K ev-
idence, their K has a mass of 723+3 MeV and
a width of & 42 MeV. Wojcicki's largest effect
was at 1.08 GeV/c.

There are now several other experiments
measuring (Km) p final states in this region of
incident K rnornenta. Figure Al l is a corn-
pilation of 3367 events (not including Wojcicki's);
it represents an independent confirmation of
Wojcicki's observation of a peak in the (Km)
mass at about 725 MeV. Moreover, a cornpi-
lation of recent results from (Km) n final
states in the same energy region (1882 events)
also shows an enhancement (see Fig. A12),
perhaps at a slightly higher mass value. Al-
though the statistical significance of each of
these peaks is not larger than 1 to 2 standard
deviations, it is hard to deny that some pecul-
iar effect seems to be present here.

Again, larger statistics is available at
higher energies, but no peak is observed (see
compilation in Figs. A%3, A%4, and A15).

d. K p (Km)

Evidence for the K was reported by
LONDON+ 66on the basis of 413 events of this
type (see Fig. A%6). This is still waiting for
confir mation or dis pr oval.

e. K p~ (KTr) ' mN

The K was also reported, with m = 725
MeV and I'& 42 MeV, by WOJCICKI+ 64 in

4523 events with 4-body final states, for inci-
dent xnomenta between 1.2 and 1.7 GeV/c. A
compilation of 6452 events presently available
for this reaction (including the data of
WOJCICKIW 64) in the range of 1.2 to 2 GeV/c
(Fig. A&7) shows, instead, a broad maximum
around 700 MeV. However 700 MeV is just the
peak of phase space and we would not take such
a broad rnaxirnumas evidence for an enhance-
rnent in the 725-MeV mass region. A compila-
tion of 14467 events at 2. 1 to 2.7 GeV/c sixn-
ilarly shows no K (se e Fig. A4 8).

K p~ (Kxrf" xx
'

xx p
+ + 0~ +

Finally, the K was reported from a CERN
experiment by FERRO-LIPZZIW 64, who saw
a peak in the reaction K p ~ NK mme. This K
was at 725 MeV and had a width of & 30 MeV.
The eff'ect was found in the 3 GeV/c data, , but
was absent in the 3.5 GeV/c data. An exxper-
ixnent at Wisconsin at 3.6 GeV/c with three
times as many events as the CERN experiment
also indicated no evidenCe SOr a K.

The combined distribution of the (Km)
mass from these experiments is shown in Fig.
A%9. There is no peak at = 730 MeV; although
a broad enhancement centered at about 750 MeV
can be seen, this is where phase space also
peaks.

The K has also been looked for in other ex-
periments--e. g. , the CERN group (V. Henri,
private communication) has looked for the K

below K' 'threshold in the reaction K p~K m p,
but did not find it.

%hat can we conclude from this study~ If
the K is real, then each claim for its existence
should be strengthened when combined with
later data. We now summarize the discussion
above for each claim:

The MILLER 63 signal has decreased
from 53 to & 40 events, and the signal
of FERRO -LUZ Z I 64 has di s appear ed.
There are no new data to compare
with the claims of KIM 65, CASON66,
or LONDON 66; they ar e of cour s e
s till impr e s s ive.
The fate of the claim of WOJCICKI
63 is undecided. His data suggested
a K' produced by K between 4 and
1.7 GeV/c. When coxnbined withnew
data over this entire range, the sig-
nal has disappeared. On the other
hand, with limited statistics,
Wojcicki's best signal/noise ratio was
at 1.08 GeV/c. We have coxnpiled
events produced by K between 0.78
and 1.2 GeV/c, and indeed see a 1
to 2-o' signal for both K and K
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Same channel, still higher energy. Cason claim,
strong uncorroborated peak . No claim, but s near thr e s ho id,

supports Wojcicki.
Same reactions, different charge,

supports Wojcicki.
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Fig. AZi. M(pn ) from n+p~(pe) A++& Fig. A22. M(pe) from e+d~{pe) pp,
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This behavior could be that of a real
but it is more what one would expect of statis-
tic al flue tuat ion s.

The fact remains that we compiled 19 his-
tograrns (representing 60 000 events) and
found 5 (6000 events) which show surprising
pe aks appax'ently not s tati s tic al fluctuations.
We now try to explain it as a bias. %e have
keypunched any spectrum associated with a
positiv. e K claim, but stopped at 60000 total
events simply because of the work involved.
(We shall next automate the preparation of
input data. ) %e estimate that 1.5 to 2 million
events have beenmeasured, each of whichyields
a Kvr mass value. Our .reasoning is as follows:

Last year = 2 million events were meas-
ured in the United States, and we guess = 3
million events for the world-wide annual rate.
This rate has been roughly doubling every two
years, 2 so the time integral of the number of
bubble-chamber events measured must be =10
million. By comparing the number of pictures
exposed to K with the number exposed to m+
and p, we s ee that a quarter of these 10 rnil-
lion events were produced by. K with enough
energy to produce Kvr events in the final state
(with Km ma s s ) 72 5 Me V ).

So physicists have looked at Km spectra
from = 2.5 million events. We guess that 1.5
to 2 million events have been assembled in
large collections and looked at carefully. If a.
v peak is seen, it is published, and we key-

punch. If nothing surprising is seen, one
may not even publish the data, and we may
not punch it. (But if r cade r s will s end us
large releva. nt spectra, we will enter them
from now on. ) Then, at f 000 events/histo-
grarn, Z million events yield ZOO uninterest-
ing histograrns. Then the five surprising
ones (only three from K experiments) are
pe rhap s to be expect e d.

So we re s tate our cone lus ion. We have
not killed the v but we do feel that we have
further discredited it.

2. The H Me son (Ferbel, Rosenfeld, Soding)

The "H meson" is a supposed I = 0G

state with a mass m~ = 1000 MeV, decaying
into (p ~) . Table A:II lists the experiments
in which evidence was observed for a bump
near 1000 Me V in the ( p m} rnas s s pe ctrum.
Figures A20 through AZ3 show the distribu-
tions of M p vr) frozn these experiments.
Goldhaber discussed the H meson and corn-
piled the data of Figs. AZO and A21, plus 1705
events from the reaction m+d ~ (p m} pp from
Benson et al. After consultation with Benson
et al. , however, we have decided that it would
be better to use only 790 events rema. ining in
their sample after pm combinations in the
band have been excluded. %e have also added
1204 events that were contributed by the La
Zolla group but not used by Goldhaber be-
cause they were not yet available.

Reaction Number of
events

Plot Figur e
symbol

Table A-II. Experiments on H meson discussed in Appendi~ A.

Beam rnornenturn Constraints Reference
(GeV/c)

vr p~ (pm}
+ p ++ 3.2 and 3.5

3.65

4.0

1204
519
975

Abolins 66

Goldhaber 66
b

Bartsch 64

A23

A21

A20

~ d~ (pm) pp 3.65 790 Benson 66

Total 3488

C.
d.

See Ref. 6
Gerson Goldhaber, Experimental Study of Multiparticle Resonance Decays, in Proceedings
of the 1965 Coral Gables Conference on Symmetry Principles at High Energies, University
of Miami, .Florida, 1965 (%. H. Freeman and Co. , San Francisco, Calif. , 1965), p. 34.
J. Ba,rtsch et al. , Phys. Letters 11, 167 (1964).
See Ref. 5.
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The combined spectrum (Fig. A24) shows
a peak extending from 960 to 1080 MeV, with
an estimated significance of at least four
standard deviations. Note, however, that its
mean mas s is about 1020 MeV, only about 50
MeV below that of the Al meson, And its
width& 1" = 1ZO MeV, is the same as
I-(A1).

This peak is presently seen only in exper-
iments in the beam momentum range 3.Z GeV/c
& p( vr ) & 4 GeV/c. lt is not seen in simi(ar
experiments in the range 5. i GeV/c 6 p(w ) ~
8.5 GeV/c. This means that whatever the H
phenomenon is, its production cross section
drops rapidly. at energies greater than p(vr ) =
4 GeV/c. Note that 4 GeV/c is already high
above the threshold, which is at p(vr ) = 2.18
GeV/c for m p ~ HE and even lower

fear
m d ~ Hpp. Moreover, the data for p(m ) ~ 4+

GeV/c presented above are incomplete; we
estimate that at least = 1000 events from other
experiments exist but are not yet accessible to
us ~

Let us accept the evidence for a neutral
A1-like peak 50 MeV below the mass of A.&.
Is it a new meson, H, or is it the neutral A1,
displaced to low energy by one half-width
through interference with background? We
know tha. t the A1 is seen only when enhanced
by the Deck effect, i. e. , A1 seems to be pro-
duced weakly, and needs to interfere positively
with background in order to be seen. But the
interference could also displace its peak up-
wards by = 25 MeV. The A1 (p m) is seen
recoiling against a proton; the H(perp is seen re-
coiling against a Q++. Could the Uackground
phases differ enough between these two exper-
iments that the (pm) peak is displaced down-
wards by about 25 MeV? %'e do not know how
to answer this question until more work is
done.

The Michigan group has suggested that
as a next step one should look for an H peak
in p m only, where the A1, having isopin
I = 1, cannot contribute. One can do this in
two ways:

1) Compile p m spectra, or Z) compile
events from data-summary tapes. The latter
procedure seems more likely to give us the
information we want, for the following con-
siderations. The m m m Dalitz plot has three
p bands (p, p, and p ) which overlap partly
at 1000 MeV, and overlap three deep at
~3mp = l300 MeV. As the Michigan group
shows in Fig. 2 of their paper, p m spectra
are contaminated with overlapping p

+ m +, but
if one selects out the overlapping, double- p
events, one produces an artificial bump at
1000 Me V. One can get around this difficulty
by compiling the actual events and doing a
maximum-likelihood fit to the population of

the p band. We shall do this.

In summary, the compilation of spectra
carried out so far shows a bump but seems
inadequate to distinguish between H and a neu-
tral A1 peak. We feel that a compilation of
very carefully selected p m events is the
most promising next step.
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A final difficulty with the H bump is con-
tamination from the radiative decay of another
meson, q'~ p y, which will often fit the inter-
pretation p m . The Michigan group esti-
mates that 6+ 3 of their events are such in-
truders; their spectrum, Fig. AZ2, seems to
contain about 36 H mesons from all the p
bands; about half might come from p Tf'


