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Abstract: Relations between polarizations in charge and hypercharge exchange reactions are 
derived. The idea is that K*(890) and K**(1400) exchange, including unspecified ab- 
sorptive corrections, are related to p and A 2 exchanges by SU(3) octet symmetry, with 
a scale factor to represent symmetry breaking between the p A 2 and the K*-K** 
trajectories. This hypothesis is consistent with the present data on KN ~ n ~ ( n A )  and 
nN --, KE(KA). It leads to simple relations between the polarized cross sections P da/dt, 
relating the above reactions to K-p --, g,°n, K+n ~ K°p, n -p  ~ nOn, 7r-p ~ n°n. 
Predictions are made, on this basis, for polarization in K-p ~ K°n, K+n --+ K°p and 
7r-p ~ ~°n at 4 GeV/c and for K-p ~ g,°n at 7 GeV/c. Finally, some supplementary 
conjectures lead to predictions about polarization in baryon-baryon and baryon-anti- 
baryon reactions, np --, pn, ~p~ fin, ~p ~ S,A, etc., and also in K~p ~ K~p regeneration. 

1. INTRODUCTION 

We study vector and tensor meson exchange processes such as charge exchange 
(CEX) and hypercharge exchange meson baryon scattering. Although a model in- 
dependent analysis [ 1 ] of p exchange in 7rN charge exchange exists at 6 GeV/c, in 
general the amplitude structure of vector and tensor exchange is not reliably known. 
We apply SU(3) symmetry relations to the t - channe l  exchanges and are able to 
correlate and predict data without invoking specific models for exchange amplitudes. 

Evidence for the dominance of octet exchange in charge and hypercharge ex- 
change relations comes from the success of the Barger-Cline sum rule [2]_for charge 
exchange cross sections, and from the suppression o f / = 3  exchanges in KN ~ 7rE 
and nN ~ KY. as shown [3] by measurements of the double charge exchange reac- 
tions and by comparison of reactions with different charge states. Furthermore, the 
structure of the polarizations in the pair of line reversed reactions 7r-p ~ K°A and 
K - p  ~ n°A closely resemble the polarizations in the pair n+p ~ K+E + and K - p  ~ n - E  + 

¶ On leave of absence from the University of Durham, England. 
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A plausible explanation [4] is that the vector and tensor exchanges in these reactions 
are related by SU(3) octet symmetry with common F/D ratios. This is to be expected, 
if we start with exchange-degenerate (EXD) K* and K** poles, belonging to octets. 
Then a multiplicative modification of  these poles by an SU(3) singlet will preserve 
octet dominance. The resulting cuts have sufficient freedom to accommodate the 
non-zero polarizations and unequal line reversed cross-sections. Thus we take over 
from duality diagrams the expectation that the structure of  the amplitudes in the 
three "real" processes K+n ~ K°p, K - p  --> ~r -y,+ and K - p  ~ 7r°A are similar, like- 
wise for the three "rotating" processes K - p  --> l(°n, n+p ~ K+Z +, 7r-p -~ K°A o. 

An example of  a multiplicative SU(3) singlet modification of  EXD poles is ab- 
sorption by a pomeron t .  We present the expectations of  such models which will 
allow the assumptions to be checked, and thus possible nonsinglet modifications of  
the poles (such as Regge-Regge cut effects, s channel effects, etc.) to be identified. 

Consider now the symmetry breaking arising from the K * - K * *  trajectory lying 
As ~ 0.2 below the # - A  2 trajectory. In a Regge pole model this gives rise to an 
over-all symmetry breaking factor 3, -1 = (-iS/So) aa which, for s > s o , enhances 
the # - A 2 exchange amplitudes relative to the K * - K * *  exchange amplitudes. 3  ̀is 
thus independent of  t and is the same for non-flip and flip amplitudes. Although 
is complex only 13`12 enters experimental observables. We note that the shifting of  
nonsense wrong signature zeros is neglected t t .  The latter effect could have been 
included by comparing data at fixed o~ - but the known modification of  the pole t 
dependence by absorption makes this untenable. 

To achieve a description of  the combined charge and hypercharge reactions we 
first determine I)q from the forward data and then assume that it is constant in t. 
In a dual model the size o f s  o is fixed by 1/a' and the empirical value of  3  ̀is found 
to be consistent with the estimate using this s o and As  ~ 0.2. In sect. 4, we return 
to the experimental evidence for a possible t dependence of  3 .̀ 

2. SU(3) RELATIONS 

With the above hypothesis the s-channel non-flip and flip amplitudes, f+, have 
the structure listed in table 1. Here V and T denote the vector (p or K*) and tensor 
(A 2 or K**) exchange contributions respectively, normalized to those for KN 
charge-exchange. The flip and non-flip F/D ratios are found to be F_  ~ ¼ and F+~2,  
and so we see from the table that the flip/non-flip amplitude ratio is 1 : 3 :_¼ for 
K+n ~ K°p : K - p  --> n°A : K - p  -~ n -  Z +, and similarly for the three "rotating" pro- 
cesses. 

t We need retain only the feature that the resultant amplitudes are proportional in strength to 
the pole amplitudes for reactions with similar structure. 

t t  In fact, for all the hypercharge exchanges that we consider (except r/, rf production) there 
are no NWSZ: exchange-degenerate pairs of Regge poles are as well related by factors 
~(-iS/So)Aa as by comparison at the same c~. 
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Table 1 
Composition of the amplitudes, f+_, using SU(3) octet exchange. V and T denote vector (p or K*) 
and tensor (A 2 or K**) exchanges respectively, and are taken to have the equal F/D ratios as 
predicted by EXD. h is the SU(3) breaking factor arising from the difference of the p, A 2 and 
the K*, K** trajectories. S T fixes the singlet/octet ratio of 7/ couplings as defined in ref. [6]. F 
is the fraction of F-type VBB coupling defined so that F + D = 1. For convenience we have omit- 
ted the ± subscripts from f_+, V±, T+_, F± which distinguish non-flip and flip amplitudes. 

Process f 

K+n ~KOp 

K-p  -~ rrOA 

K-p  -~ 7r-Z + 

(T-V) 

x/t~7 X (2F+ 1)(T - V) 

-X ( 2 F -  1 ) (T -  V) 

K-p  -~ l(°n 

n - p  -~ K°A 

n+p --+ K+£ + 

- ( T +  V) 

-x/~ h ( 2 F +  1)(T+ V) 

-~. ( 2 F -  1)(T+ V) 

~r-p ~ :r°n 

rr-p ~ r/8n 

~r-p ~ z/ln 

- ~ / 2  V 

• , / - ~  r 

,/~ STY 

K-p  ~ r/8A 

K-p  --* r/iA 

K - n  ~ r/8:~- 

K - n - ~  r / l £ -  

-~ x (2F+ 1)(T+ 3V) 

ik (2F+ 1) STT +g 

- x / ~  x ( 2 F -  1)(T+ 3V) 

x/-] ~- (2F - i) STT 

The phases of  Vi ,  7_+ include general mult iplicative corrections and are no t  as- 
sumed to be those of  the exchange degenerate pole model.  Thus line-reversed cross 
sections can be unequal ,  and,  since p - A 2 exchange in KN CEX has relatively more 
flip than in the K * - K * *  exchange processes, the apparent  line reversal inequal i ty  
will be less for the former case if the flip ampli tudes have phases closer to pole ex- 
pectat ions.  

Some consequences  of  table 1 may  be summarized.  First there are linear relations 
among the ampli tudes which will lead to triangular inequalit ies 

2 ~ f (K+n -+ K°p)  = x , / - ~ f  ( K - p  -+ rr°A) + f ( K - p  -+ r r - ~ + ) ,  (1) 

2 ~, f ( K -  p -~ ~o  n) = X/~- f  Or-  p -+ K°A)  - f 0r+p -+ K+Z + ) .  (2) 

Then,  one has the Barger-Cline sum rule [2] for do/dt  and its analogue [5] for 
Pdo/dt  : 
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do _ z r ° n )  + 3 do do ~(Tr p-+ ~-  (n-p ~ 78n) = ~ (K-p -~ ~On) + da(K+n ~ KOp) 
a t "  

(3) 

do do _ ~ O n ) + p d O ( K + n  e~ t (n -p  ~ zr°n) + 3 e ~ - 0 r - p  --> 78n ) = P ~ - ( K  P d t  K°p),  
(4) 

and hyperon production sum rules relating 78 and 71. For example for A production 
we have 

do 
d~(K-p-~ 78A) + 2 d° (K-p ~ 71A) = ~ ( K - p  ~ lr°A) + ~ - ( n - p  -+ K°A) (5) 

where S 2 is the cross section ratio o0r-p -~Tln)/o(n-p-~78n). For simplicity we present 
the relation in terms of the pure SU(3) states 71, 78. The relation for the physical states 
7 and 7' (or X °) follows immediately on specifying the 7 - f f  mixing angle [6]. 

Further, as we have made the EXD assumption that the vector and tensor ex- 
changes have the same F/D ratio, F+, we relate the line-reversal breaking at t = 0 
for the three pairs of processes: 

do/dt (K+n -+ K°p) 2 da/dt (K-p -+ zr°A)_ do~dr (K-p ~ zr- ~+) 
- ( 6 )  

do/dt (K-p  -+ K°n) do/dt 0r-p -+ K°A) do/dt (zr+p -+ K+~ +) 

at t = 0 .  
Consider now relations involving the polarizations. We will use the notation 

do 
P ~ = 2 Im (f+f_ *) = 2 If+l If_ I sin 0+_ (7) 

The relative phase, 4%_ (t), between f+ and f_  can be seen to be common to the 
three "real" processes and common to the three "rotating" prosesses. This phase is 
also an exchange degeneracy breaking effect and we study the consequences of 
ascribing it to unitary singlet absorption rather than Regge-Regge cut effects or 
s-channel effects. In general, in an effective octet exchange model, one might allow 
F+, F_ and X to vary with t and to be different for the "real" and "rotating" am- 
plitudes. We return to this possibility in sect. 4. However, assuming F+ and h are 
independent of t, we may relate the t dependences ofPdo/dt f as follows: 

p d a . K _  KOn)=CA do _ -~ t P ~ P-~f(n p --> K°A) = 6'~ P 0r+p --> K+Z+), 

p d a , K _  ~ T r ° A ) = C ~ P - ~ ( K - p  n - Z  +), P-d° (K+n K°P) = 2 C h ~ t  P 
dt 

where the constants are given by 

(8) 

t Similar relations hold for X(da/dt) = 2Re(fj_*) = (R cos 0p +A sin 0p) do/dt. 
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= 6 Cz = 1 (9) 
CA [ X [ 2(2F+ + 1)(2F_+ 1) . [ X 12(2F+ - 1 ) (2F_-  1) . 

Similarly for the 77 production processes we have 

P-~-t ( K - p - + K ° n ) + P ~ t ( r r - p + n ° n ) - P ~ t ( r r - p + r l s n )  

= 2 C A P - ~ - ( K - p  -+ rt8A) = 2 Cx P ~ ( K - n - +  r782-)  , 

do _ do _ = P ~ ( K - n  e~i - (n  P ~ r / l n ) = C A P d ~ - ( K  p-~r/1A) C 2 ~ r / 1 Z - )  • 

3. DATA AND PREDICTIONS 

Consider the first six reactions of  table 1. To study the above SU(3) relations we 
require data for the three "real" (or the three "rotating") processes at the same 
energy. The highest suitable momenta at which sufficient data exist for the "real" 
processes is in the region of  4 GeV/c. However, data exist so that the "rotating" 
processes can be studied at 7 GeV/c as well as at 4 GeV/c. 

The data in the region of  4 GeV/c are shown on figs. 1 and 2 together with inter- 
polating curves. As neither the K - p  -+ K°n nor the K+n -+ K°p polarization has yet  
been measured, we show instead on the figures the prediction obtained as described 
below. (In general we show predictions by dashed lines and interpolations through 
data points by continuous lines.) Fig. 3 contains the available data at 7 GeV/c - the 
rr-p -+ KOA curve is calculated from the 7r+p -+ K + 1~ + 7 GeV/c data [7a] using the 
observed lr-p -+ K°A/rr-p -+ K ° £  ° differential cross section ratio [7c] at 8 GeV/c. 

First we determine the F/D ratio for the non-flip amplitudes, F+, and the sym- 
metry breaking factor X by comparing the cross sections at t = 0 

do (Z)/dt  
do (A)/dt 

2 F + -  1 ) 2 do(lF,)/dt 
= 6 2/7+ + 1 do (K)/dt 

O 

=1 X l 2 ( 2 F + _  1) 2 . 

O 

When the K - p  -+ n°A data is used the factor of  6 is replaced by 12 in the first equa- 
tion. To reduce the uncertainty in extrapolating the differential cross sections to 
t = 0 we also plotted In do/dtl o versus In PL using data at all available lab. momenta 
PL" This is particularly relevant for 7r+p -* K+Z + at 4 GeV/c since very accurate for- 
ward data at 3, 5, 7 GeV/e have recently been obtained [7b]. The forward do/dr 
that are used are listed in table 2 together with the resulting values o fF+  and IX 1 2 
The values listed for Aa, obtained from I 1/X [ = (S/So) As with s o = 1 GeV 2. 



18 A.D. Martin et aL, Polarization relations 
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Fig. 1. Differential cross sections and polarizations near 4 GeV/c for the three "rotating" reac- 
tions, do/dr data for 7rN ~ K~ (4 GeV/c [7a, b 1 ); 7rN ~ KA (3.9 GeV/c [8a] and 4 GeV/c 
[8b] ) and K-p  ~ K°n (3.9 GeV/c [9a], 3.95 GeV/c [9b] and 4.2 GeV/c [9c]) are shown 
together with interpolating curves at 4 GeV/c. Polarization data for 7rN ~ K]~ at 4 GeV/c [7a], 
rrN ~ KA at 3.9 GeV/c [8a] and interpolating curves are shown. Using these interpolations, we 
predict (as described in sect. 3) the K - p  ~ K°n polarization shown by the dashed curve with 

representative errors. 

compare well with the expecta t ions  of parallel p - A  2 and K * - K * *  trajectories : 
AO~ = 0~' (m2 -- m 2 , )  ~ 0.2. 

By comparing P do/dt for the line-reversed hypercharge exchange reactions we 
find from eqs. (8) that  CA/C ~ is i ndependen t  of  t to wi thin  the experimental  errors 
This ratio, together with the under ly ing assumpt ion that F± and X are independen t  
of t leads to the est imate of  the flip F/D ratio, F _ ,  listed in table 2. 

If  the hypothesis  of sect. 2 is correct,  all the predictions for F± should be the 
same. Fur ther  the two (line-reversed) predict ions for CA~7 ~ and IX I 2 at 4 GeV/c 
should be equal. Present  data are consis tent  with such assumptions.  
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Fig. 2. Differential cross sections and polarizations near 4 GeV/c for the three "real" reactions. 
da/dt data for KN ~ ~r~: (3.95 GeV/c [10b] and 4.07 GeV/c [!0c] ); K.N ~ 7rA (3.9 GeV/c 
[10a], 3.95 GeV/c [10b] and 4.2 GeV/c [10d] ) and K+n ~ K°p (3 GeV/c [lla] and 5.5 GeV/c 
[ 1 lb] ) are shown together with interpolating curves at 4 GeV/c. Polarization data for KN --, 7rZ 
(3.95 GeV/c [10b] and 4.2 GeV/c [10d] combined), KN ~ 7rA (3.9 GeV/c [10a], 3.95 GeV/c 
[10b], 4.2. GeV/c [10 d] and 4.5 GeV/c [10e] combined) and interpolating curves are shown. 
Using these interpolations, we predict the K+n ~ K°p polarization shown by the dashed curve 

with representative errors. 

From a knowledge ofF± and I X 12we can use Eqs. (8) to predict the KN CEX 
polarizations from either the A or the ~ production data. The dashed polarization 
curves shown in figs. 1 and 2 with representative errors, are the results of averaging 
the predictions from the PA and Pz  data. The 7 GeV/c K - p  ~ K ° n  polarization in 
fig. 3 is calculated from the data for Pz  using the average value of the flip F/D ratio 
found at 4 GeV/c, namely F _  = 0.27. 
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Fig. 3. The three "rotating" reactions near 7 GeV/c. ~r+p ~ K+~ + da/dt and P data at 7 GeV/c 
[7a, b], K-p  ~ K°n da/dt data at 7.1 GeV/c [9a] and interpolations are shown. The n - p  
--+ K°A differential cross section (shown dashed) is determined from the A°/Z ° ratio observed 
at 8 GeV/c [8c]. The K-p  ~ K°n polarization is predicted from the ~ polarization. 

Consider now the predictions for n - p  -+ r/n. First we check the SU(3) sum rule, 
eq. (3), at 4 GeV/c using the interpolated n - p  -+ n°n data shown in fig. 4 together 
wi th  the KN CEX data interpolations of  figs. 1 and 2. In fig. 4, the resulting r7 cross 
section is compared with data at nearby energies. Further from the nN CEX polar- 
ization data (the average at 4 GeV/c is plot ted in fig. 4), we use eqs. (4) and (8) to 
predict the n - p  -+ r/n polarization from the hypercharge exchange data. The result, 
also given in fig. 4, is positive for - t  < 1 GeV 2 and may be compared with the value 
P = 0.27 + 0.14 for 0.11 < - t  < 0.26 measured by.Drobnis et al. [13d] at 3.47 
GeV/c. 

3.1. K~p ~ K~p regeneration 
Both SU(3) singlet and octet  vector exchanges may contribute to this process. 
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Table 2 
The non-flip and flip F/D ratios, F+, and the symmetry breaking factor I h I 2 calculated from 
the data. The forward differential cross sections are given in mb • GeV -2 .  The forward E/A 
ratio gives two solutions for F+ but only the physically acceptable one is shown (see sect. 4). 
The value for CA/C Z is calculated by suitably averaging the polarized cross section ratio in 

the interval 0 < - t  < 0.7 GeV 2. 

"Real" processes 
K -= K+n -+ K°p 
A ------ K-p ~ rr°A 
E -~ K-p-~ rr E + 

"Rotating" processes 
K =- K - p  ~ K°n 
A -= n - p  -', K°A 
E --= zr+p --* K+E + 

4 GeV/e 4 GeV/c 7 GeV/c 

do/dt (E) t=0 0.68 ± 0.13 0.58 ± 0.1 0.30 ± 0.05 
da/dt(A) 0.24 ± 0.06 0.43 ± 0.1 0.168 ± 0.04 

F+ 1.44 1.40 1.70 

da/dt (E) t=0 0.68 +- 0.13 0.58 +- 0.1 0.30 ± 0.05 
da/dt (K) 0.76 + 0.16 0.56 + 0.08 0.233 ± 0.03 

I h l 2 0.25 0.32 0.22 

Aa 0.32 0.26 0.28 

CA/C Z 3.7/(-6.4) 3.4/(-3.1) no PA data 

F_  0.33 0.22 - 

Exchange degeneracy supports  the quark  mode l  predic t ion  that  the (~ meson de- 

couples f rom ~-p, so that  w and p exchanges remain.  Assuming that  these contribu- 

tions are related by SU(3)  yields an ampli tude - ( 2 F - I ) V  for K~p  -~ K~p relative 

to the ampli tudes  listed in table 1. Using the previously obtained F/D ratios 

(F+ ~ 1.42, F _  -~ 0.27)  we may  relate the polar izat ion to that  in n - p  -+ n°n : 

P d°(K~Pdt -+ K ~ p ) = ~  ( 2 F + -  1)(2F_ - 1 ) P ~ ( n - p - +  n ° n )  . (10) 

Fur the rmore ,  since a decompos i t i on  into  s - c h a n n e l  hel ic i ty  flip and n o n - f l i p  ampli- 

tudes f_+ exists [1] for n - p  ~ n°n  at 6 GeV/e ,  we may  predict  the regenerat ion cross 
sect ion 

_d~_(r~L p d o  . o ~ K~p)  =15 (2F+ - 1) 2 [f+12 +1~ ( 2 F  - 1)2If_ I 2 . 

The predict ions are shown in fig. 4 together  wi th  the regenerat ion cross section data 

[14] f rom a 4 to 8 GeV/c  K ° spec t rum which is weighted near 5 GeV/e  at small t 

and be low 5 GeV/c  for larger t. More accurate  regenerat ion data  would  enable the 
co spin flip c o m p o n e n t  to be be t t e r  de termined .  
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Fig. 4. Differential cross section data for ~r-p ~ nOn (3.8 GeV/e [12a] 4.06 GeV/c [12a] ); 
~r-p ~ r/n (3.65 GeV/e [ 13a], 3.7 GeV/c [ 13b] and 4.0 GeV/c [ 13c] ) and K~p ~ K~p (4-8  
GeV/c spectrum [14] ). From the 4 GeV/c interpolations of 7r-p ~ rr°n, K-p--'* K,°n and 
K+n --+ K°p cross section data we use the SU(3) sum rule to predict (dashed curve) the 7r-p 

r/°n data. From the n - p  ~ nOn polarization data (3.47 GeV/c [12a] and 5 GeV/c [12b] 
combined) together with our previous predictions for K-p  ~ K°n and K+n ~ K°p polariza- 
tions we similarly predict the n - p  ~ nn polarization near 4 GeV/c (dashed lines). Using the 6 
GeV/c ¢r-p ~ ~r°n amplitudes of ref. [ 1 ], our SU(3) predictions for K~p ~ K~p cross section 
and polarization are shown (dashed). The s-channel helicity flip contribution to the cross section 

is also shown (dotted). 

3.2. Baryon baryon and baryon-antibaryon scattering 
Similarly P, A2, K*, K**  exchanges occur  in p-p -+ nn ,  ~-p ~ ~ A ,  ~-p ~ Z ~ ,  ~ A  

and the crossed reactions np ~ pn, Ap -+ pA, ~ p  ~ pY~, pA. The last three are inac- 

cessible at present  bu t  may  eventual ly  be measured wi th  hype ron  beams. 

Let  us consider  only these vec tor  and tensor  exchange contr ibut ions;  this is a 

strong assumption,  since (in charge exchange)  it means neglecting one-pion exchange,  

known  to be impor t an t  at very small t. Then each hel ic i ty  ampli tude in b a r y o n -  
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baryon scattering has the general form (T-V) ,  and the corresponding baryon-ant i -  
baryon term has the form (T + V). Different reactions are related by the F+ and F_ 
ratios of  the Regge pole couplings, presumably shared by the absorptive corrections. 
In the present case, however, it appears that we cannot usefully exploit these ratios. 

In general t ,  there are six independent s-channel  helicity amplitudes f l  = 

f(++,++), f2 = f ( + + , - - ) ,  f3 = f ( + - , + - ) ,  f4 = f ( + - , - + ) ,  f5 = f(++,+-) ,  f6 = f(+- ,++),  
where + denotes helicity +½. Polarization is given by 

do 
e ~ =  Im [( f l+f2) f6  * - ( f3  -- f4)f5 .1 ' (11) 

with a suitable normalization for the/~.. Since f l  and f3 are non-flip at both vertices, 
they have a common transformation property between different reactions, governed 
by the non-flip F/D ratio. Since f2 andf4  are flip at both vertices, their transforma- 
tions are governed by F _  instead. Hence Pdo/dt has two independent components, 
and the different reactions are not simply related by constant factors, unlike the 
meson-baryon case. 

Further simplifying assumptions suggest themselves, however. If  the basic Regge 
poles are exchange-degenerate, polarization comes from interference with cuts. For 
natural parity exchange f l  = f3, f4 = - f 2 ,  f5 = - f 6  to leading order ins. Now f l  
and f5 are amplitudes with net helicity flip n = 0 and n = 1 respectively and, as their 
parity relations are maintained in the presence of  cuts, eq. (11) becomes 

e d O  dt Im [ f ( n = O ) f * ( n  = 1)] . (12) 

We have assumed t h a t f  4 a n d f  2 are negligible for small t. It is now tempting to as- 
sume that the net n = 0 and n = 1 ba ryon-ba ryon  amplitudes above are similar - 
and in fact roughly proportional to - the n = 0,1 meson-baryon  terms. Then 
Pdo/dt for the baryon-ant ibaryon cases ~p ~ nn, p p ~ )~A, ~-p ~ ZZ are simply propor. 
tional to Im(T + V)+ (T + V)*_ and will have the same structure as Pdo/dt for K - p  ~ K°n, 
7r-p ~ K°A, 7r+p -~ K+~ + respectively. In the same way Pdo/dt for the b a r y o n -  
baryon processes np ~ pn, Ap -~ pA, Ep ~ pE are similar to those for K+n -~ K°p, 
K - p  ~ 7r°A, K - p  -~ zr-E + respectively. Experimental polarization data for np ~ pn 
[15] show the same sign t t  and structure as our K+n ~ K°p predictions; for p-p ~ AA 
and ~p ~ ZZ the data [16, 17] also show A and Z polarizations similar to those in 
rrN ~ KA and KE as noted by Plaut [18]. 

4. ANALYSIS OF SU(3) BREAKING 

We wish to investigate tile magnitude, s dependence and t dependence of  the sym- 

t For p-p ~ fi-n and np ~ pn there are only five independent amplitudes since C invariance and 
isospin conservation require that f5 = -f6" 

t t  The data of ref. [15] use a different sign convention for polarization in np charge exchange. 
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metry breaking factor X to see if it checks with our assumption of a (-iS~So) - ~  
behaviour. This can be accomplished by considering the triangular inequalities that 
follow from the amplitude relations of eqs. (1) and (2). These relations assume only 
dominance of SU(3) octet exchange. Thus, independent of  any choice of  the F/D 
ratios, we have at each t value 

(a3) 

(V '~  + PA)OA -- N / ~  +- Px)o2 )2 ~ I XI 2(1 +_ PK)O K ~ (N/(1 + PA)OA + N/~ + PZ )oN)2, 

(14) 

where OK, o~,  o A denote 4do(K)/dt, do(~)/dt, (6 or 12) do(A)/dt respectively. The 
notation is that of  table 2; the factor 6 (12) is to be used if the inequalities are applied 
to the "rotat ing" ("real") reactions. 

These relations may be cast into bounds for I X(t)l 2. These are shown in fig. 5. 
The dashed lines are the bounds resulting from eq. (13) using the differential cross 
section data only, and the solid lines follow from the polarized cross section inequal- 
ities, eq. (14), upon adding the relations (1 -+ PK)OK to eliminate the unmeasured KN 
CEX polarization, PK' This latter bound is stronger since when PA :/: Px the cross 
section bound cannot be saturated. 

Our underlying SU(3) assumption implies that the A and ~ production amplitudes 
are relatively real. In sect. 3, we used the observed ratio of  the moduli of  these am- 
plitudes to solve for F/D. We found two solutions which correspond to 0 ° and 180 ° 

! 

Ixl ~ 

0.5 

K'p-..~R'n 

0.5 0 

- t  (GeV 2) 

K+n..~ ICp 

0.5 

)5 

Fig. 5. The bounds on the symmetry breaking factor I h (t) 12 at 4 GeV/c resulting from the 
cross section inequality (dashed curves) and the polarized cross section inequalities (continuous 

curves). 
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relative phases. The F/D solution of  table 2 was selected on physical grounds and 
corresponds to 0 ° relative phase in the A, E non-flip ampli tudes,f+,  and to 180 ° in 
f .  Thus IX[ 2 should be near its lower bound when f+ dominates (for example at 
t = 0) and near its upper bound if f _  dominates. A constant value of X shows, at 
small t, the expected tendency of an increasing amount  of spin-flip as t increases, 
but  beyond - t  ~ 0.5 GeV 2 there is evidence for a need of  a t dependence of  X. 

If  X does vary with t, then we can still bound the KN CEX polarizations by op- 
t imization [19] of the triangular inequalities for general X. The resulting polariza- 
tion bounds, which depend only on octet  exchange dominance, are shown in fig. 6, 
together with the bounds which would apply if X were independent of  t [that is 
X(t) = X(0)]. Regardless of  the t dependence of  the F/D ratios F .  these latter bounds 
are expected to be relevant for small t since we know in this t region that X(t) is 
near its lower bound.  

K'p .-=. R'n 

-I 
0 0.5 

K÷n._~ K°p 

o o.5 1 

- t (GeV z)  

Fig. 6. The bounds on the KN CEX polarizations at 4 GeV/c. The forbidden shaded region fol- 
lows, on optimizing the triangular inequalities, from the hypercharge exchange data. The dotted 
region is also forbidden if we assume I h ~ 2 is independent of t and equal to its value at t = 0. 

5. SUMMARY 

We have investigated the predictions for a general class of  t channel models in- 
spired by SU(3) and duality. Present data are consistent with this approach. More- 
over the resulting non-flip and flip F/D ratios are consistent with other determina- 
tions [20] and the magnitude of  the symmetry breaking factor X agrees with dual 
model  estimates based on the mass differences of  the exchanged mesons. 

Polarization for charge exchange processes at or above 4 GeV/c will allow a direct 
check of  the region of  validity of  this approach. Possible Regge-Regge cut os s -chan-  
nel effects might be necessary at lower energies and may thus be illuminated. 
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