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processes to the procluct.ion of trn~isversely polarized vector meso!~s in pion.-- 

and in some cases one cxn even detect significant agreement. 

Keg-g‘+pole thco:-y can be applied to y-k N - x + N as well as to 

n -1-N - V-h N reactjons. Many cx2>crimental fcaturcs of these processes re- 

quite the introduction2 ol: sjgnificant cont79mtions 05 “exotkfl poles 31id cuts 

such 3s Ihe 7r 1, G and cd' I)Olf?S, t11c fl’- I? cut., etc. 

The pu.rpose of this note is to suggest. that once wc accept the vectoi:- 

d.ominance hypothc,,l p’s as a valid principle, WC lmay use it in order to test 

specific Regge If cxy31anatjons11 of the: data. In particular, we point out that 

the currently accepted 1,al’;1..I~?ctri%i(tj0*13 of -.--,...-*------A-- .I.._. I- --__--__- _-,__. -__._I..-- y+p - x0 Sp in twins of w and .I_ -I_-_ -___““.-_-.-~..----- 

I3 exchan::e is in violent djS2l.gJ?CClllCllt with vector dominance and that an cstra -----------------II --_.--__-,..___-_-------~-----I 
ICG = o--- exchange term such as an w’ pole or an w-P cut is necessary in 

~. _ .-. - 
order to I1 explain 

..~ - 
It this proce5G within the ~Farnework of-Iie~~~6 the&!y.w~~ We ~- -- 

further show that between these t\j:o possibilities the w-l? cut is favored. 

. The usual Regge descriptjon of-high energy r” - photoproduction runs 

as follows3 : 
43 

(l) Only C = - 1 ncuti~al n3esonSJ c can be exchanged in the t-channel. The 

only established ones arc U, p , $ and I?. 

(2) The Qn y coupl.ing is vanishing or extremely snia114; the pn y 

coupling is smaller than the WX y ollc; the E trajectory is lower t.han the (3. 

Hence, w-exchange should donGnatc. 

(3) A pure Reggcized cd-exchange predicts a forward dip in do/& (in 

agrcenlent with cxy3crinlent) and a zero in do/dt at the point where aw(t) == 0. 
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production by isoscxlar pbolo~x. This nic;Lns Lhat at i - -- 0.5 l?e\‘2 T~CC101 -.-..---- l----...---ll-l-.. 

clon~inance gives: 

where p! is the hel.icity--frame density n1atrix clelnent for w--production 11 
H 

(Pn 5 -k ), gyio is the direct w -L-+ y coupling constant and t.he factor i- con7es 

from the isospin relation betureen the 7;O-I.p -* C3 -1-p and the r“ -I- n - cd -:p cross 

.- 

sections. We have neglected the Q contribution in view of the extrenlely small , _.. 

T + N -+ Q -I- N cross section. 

Using the rneasurecl p’-+.Q++-.Q- decay rate and SU(3), 01: the veclor 

dominance predictions, we get for g2 7 
yw: 

P;“y cd = (4 k 2) lo-.4 

where the 50Y0 error is prolx-tbly an overcsiimntc of the actual ambi.guitics. 

Using /, 11 - 2 ” < A we therefore predict: 

(2) , 
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g (y-+lJ --"wtEy-*.5 -= 1.5 x lO-4 ;-; (il.++, --+ “‘P) t=- 0.5 (3) 

where we h2ve used the upper error 1.imi.t of Eq. (2). A survey of 21.1 existing ------- -..-I --..-.- 

d2ia on li 
+ 

-tn 7 0 -tp indicates tltnt at p 
8 

l2l, -= 6 BeV/c: 

40 -!!L. 5 dcJ 
BeV2 

-gf (7i 
pb 

'-+*I -I. Wt.p)tz-O 5 25 120 -__ . BeV 
2 

where, again, the error estimate is very liberal. Inserting this value in Ey. 

(3) WC therefore find th3.i. ~rectc-or-clominancc and the w +B Itcgge pole model 

for 7r O l~l~otoproduction pi:CCliCt: 

g( y’~P~~“-+l’)t=~O.Ei p -I.- 
’ lab 

=G 5 0.02 /-lb 
BeV2 

where the right-l~allcl--side of the incclual.ity represents an extremely high 

estimate of the relevant cjuantity, the actual value being probably around 

--. 0.01 2k.-., 9 

BeV2 
or less . The eXperimenta values for the left-hand-side of IQ. 

clb (5) are around 0.1 -3 with 20% errors5, indicating a discrepancy of at ---e--e- -II---1__--- 
BeV 

least a factor 4 and lxobably 2 factor lo- 20 wi.th the w +B model. ------m-...--A----. ---------- 

The moral is that at least 30%-50% of the t = - 0.5 BeV2 value of I_---_- 

L&‘p -+ not-p) comes fl.~Ol21 7r ‘- pr oduc lion by is:yec tor photons, namely 

from pure I-O exchange, while the rest could come from intcrfercnce -- 

between I = 0 and I = 1 exchanges, but probably not from I :: 1 excha~~ge alone. 

10 Cd’--meson (if it exists) 07’ the W- 1’ cut . In the first case w’ will. have to 

contribute 75%-95% of the t =z - 0.5 13eV2 cross section (unless it finds a p ’ 

(4) 

(5) 
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where ths factor 0.3 on the rjgllt-Iland-siclc: follows from the necessity of 

producing al l-cast 30% of the t = - 0.5 cr0c.p ----..--.--_ L~b3-section by isovcclor photons 

alone. Using PI1 -. 2 H < 1 and g2 py - (3.5 * 1) 1o--3 we pmt!ict: 

da 
aj (n O -tp - pO+p) 

Plaj,== 6 
> 15 AL- 

t--0.5 - BeV2 

(6) 

(7) 

._ - 
A’ “lab = 4 Beli/c the same considerations lead to a laxer liiiiii of aboui 

- ‘..- 30 -@- . Ill ternlsll of measurable cross--sections we pxdict: .~ 
BeV2 

$r-+p+-p-+p) -l$r-k+p--p+-+p) - g(7r--I-p--Lpo+,) ‘lab =4 
t-O 

.5 
2 (3&i!- 

BeV2 

where the right-hand-side is an extrcn~ely low estimate The most. probable 

c/b value for the right-liancl-side is 100-150 ---$ . This is on the border of dis- 
GC?V 

agredmcnt with the data collecf.cc~ by Contogouris et al.. 11 , but we cannot claim 

a ma1 inconsistency before better data on all the relevant quantities are known.. 

Since pure Reggeimd CC: exchnngc predicts a vanishing ~igllt--h~~Fncl-side for 

Eq. (S), our calculation gives a lo\\7er limit based on vector-dominance for __--- 
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Wc conclude wilh a few additional remarks: 

(a) Tf the: t : - 0.5 yp -1. Top cross scctioli COI1lC~ 011ly flxJl~1 cd’ and 

B exchange, we have seen that the of contributes at least 75% of the cross- 

sectjon. This wo~oillcl lead in Eq. (S) to a l~i~rllt-hand-siclc of at least 150 --kk-- 

11 BeV2 
in contradiction with eqerimciil . This slronrt?v favors the cd--P cut over --I ..--.-~C”-- . ..- --,-.-l-ll-l--.- 

the CL)’ . --_- 

(b) A good measurement of * dt (y-t-11 -+7r O -1-n) will enable us to deter- 

0 mine the size and sign of the isovcctol~--isoscal~~r interference term in 7i - 

pllOtOprOduCti0il. If p -1-W -f- Ld 1 -t- 13 CXCllailgC is the Correct mpdcl, 

g ( y -t II --* 7r”-b 11) = G&( y+p+ nO+p), at least at t--0.5 BeV2 (at, other points 

there could be p -. o intcrfcrencc). If the cd--P cut version is favored, 

g (y“m11’ no-t-n) at t --- 0.5 could be anything between zero and 2 $(r +p -* x O”-1’). 

The 1 arger the y -f- n -+ 7r ‘- tn cross section is, the stronger our Eq. (S) becomes, 

and if we want. to minimize the danger of disagreement wi.th the data we must 

predict an extremely small and possibly vanishjn$2?+ n -t To-t-n cross section 

at t==- 0.5. 

(c) Polarized photon experiments m;ly, in pr inc iplc, distinguish 

between w ’ - exchange and an w-P cut contribul.ion to 7r o-pl~otoproduction. The 

w’ involves only natural parity exchange while the w-P cut could apriori con- 

tribute to the cxchxngc of mtural and unnatural parity 13 . I-- 

(d) The small isoscalxr photon contribution to n-pllotoprodu.ction at 

t-- 0.5 is sufficient to induce the large observed .‘/x- ratio in yd - Iw71 ) - 

if it intcrfcres strongly with the isovector contribution to charged 7r photo- 
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F007’No’I’Rs AND RFlE’EREWcP:S --__I ..__^-.-__---_- _- _- .--II--. 1--1_.---- 

1. D. S. &der, Phys. Rev. 149 ) 1203 (1966); H, Joos, Acta Physica Ausiriaca, --- 

196’1,: lo be lm.l~lishcd; H. Fraas and D. Schildknecht, DESY 68/4 report 
I 

Rev. Lcttcrs 20, 1261 (19G8); M. Kmmuner, Phys. Letters 2613 , G33 (1968); ---. 

R. Diebolcl and J. A.. Poirier, Phys. Rev. Lcl.lers 20, 1532 (19SS); G. I3USCll- --- 

horn et al. , contr~l~ulecl paper to the 1967 blternational Synq)osium on Elec- 

tron and Photon Interaction at High Enwgics (Stanford, California, 1967); 

I. Dcraclo aud Z. G. T. Guiragossian, SLAC-PUB-460, l-o be published. 

2. ‘Ik forward peal; in yp --* x+n requires at lea:;1 a r-r t conspiracy (J. S. Eall, 

W. R. Fraxer and M. Jacob, Phys. Rev. Letters 20, 515 (1968)) or a n-1’ cut --I 

(D. Arnati et al. , Phys. Lct.ters 265:; , 510 (1968)). The n ‘1~ - photoproduc tion --.“_ 

on deutkon leads to n-l3 or 7i ‘-p or cut-pole interfexnee. The non--v:inishing 
, 

p o. density matrix eloma~t in 7~ N -+ wN lcads to a signi.ficant H-exchange 

(M. Barmawi, Phys. Rev. 142 ) loss (19%)). 

3. 
-- -. - -_ _.I - _. 

J. Y. Adcr, .~M. Capdevillc and Ph. Salin,.. Nuclear Phg’sics 1-33 , 407 (1.9G7). -- 

See also the discussion hy H. Harari., Proceedin,, (~0 of the 1967 Int.eraational 

Symposium on Elcztron and Photon Tntcractions at Higll Energies (Stanford, 

Cal.ifornia, 19G7) 13, 347. 

4. A dctailcd cliscumm’ ,>&ion of the @r-y coupling is given e. g. by 1-T. Harari, Phys. 

Rev. 155) 1565 0967). 

5. M. Graunschwcig et al. , Phys. Letters 2GG, 405 (196s); R. Anderson et al. , --- 

SLAGPUR-431, sulxnittcd to Fhys. Rev. Letters. 
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6. M. 1’. Lochcr and JI. Rolnik, Phys. I,et.ters 22, 99G (19X), have suggested I^ 

that s--channel rcso~mnces are “filling” the zero. This is hard to reconcile 

with the 11 mcl 17.8 BeV data. Moreover, thC S-ChXild l’CSO132JlC~S aJI’C 1lOt 

nccess8xily different than B or 0’ 01’ W-P cut exchall~c at low erK3:gy. 

7. r(p--l-t~-)/r(p- T+iT-) = (5 2 1.5) lo-5 is a reasonable average of present 

data. (See c. g. S. C. C. Ting; Proceedi~~gs of Ihe 1967 Iuternat.iona.1 Syin- 

posimn on Electron and Photon Interactions at Bligh Encrgics (Stmford, 

California, 1967). ) It leads to g2 y/3 = (3.5 2 I) 10W3. SU(3) predicts gtw = 

L g2 
9 P ‘y 

- 4x lo-4. Vector doruinance and the experimental 

l?(w -+- 7r”y)/r(7ro-- 2 y) give values around g2 
YW 

= 5 x 10-4. 

8. M. Bal:rier et al. , Proceedjngs of the CERN conference on’high energy 

hadron collisions, January 1968, Vol. 11, p. 135, find at. pL = 5.1 BeV,,c 

cr (*+4-n - w tp,) x r (co -,+*--no) Bt --.----- ---- 
I(w ---) all) = 128 t,- 3kb, with a t depeuclc~nce e , 

B = 3.08 2 0.7. Using the lmown w - 7i.?r-7r” branching ratio we estimate 

;!g (r ++ n - w +p) P -5.1 = llo + 5. /ib tzz- 0.5 - -.-- * 
Gev2 

Ascunlin~ an S2 a--2 u b encr gy 

dependence with - & < oi < i we fiiid at p L == G BeV, t =-- 0.5 a value of 

80 t; 40 yb - . 
7 

&/I. Barmawi (Ref. 2) quotes experiments of W. Bugg, et al. 
GC? Cl0 mb and G. Benson et al. giving dd - 0.25 ---- 

GeV2 
at t=- 0.5, pL=3.25- 3.65 BeV/c. 

Assuming the same energy dependeucc as above we find for plab- 6 GeV/c, 

do /tb t =- 0.5, dt - 80 2 30 ;---y2 . E. S1iibai.a and M. Walilig, Phys. Letters 

2, 354 (1966) find at pLc10 &V/C U(n-+I)-hWO+ll) XL---.-- 
r(0 -+t!! = 5 2 2pb r (w -- all) 

with an e 4t t-dependencx3. This gives at t=-0.5, $= 20 -t 10 -!&- . _ 
GeV2 

The 

same energy correction gives at p 1&G’ t--o*5 gz GO 2 45 (/~b/‘GeV2). L 

The consistency among these evaluations encourages us in bclicving that our 

Eel. (4) is realistic. 
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10. The w’ IilcZy be needed elsewhere in order i.0 avoid the difficulty with faci.ori- 

zation pointed out by V. Bargcr and L. Durand, Phys. Rev. Lcttcns 2, 1295 

(19G7). 

11.. A. I?. Contogowis, J. Tran Thauh Vau and IJ. J. Lubatti, Whys. Rev. 

Letters 2, 1352 (1967). 

1%. This agrees with the predici.ion ol A. Dar et al., Ref. 1, who clc~ived it 

13. One coulcl also consider the exchan.g;c of the I z= 0 compoucnt of the B-meson 

octet.. Such a contribution lvould interfcrc with B-exchange but not with 0.1’. 

Polarized photon experiments can distinguish between such a contribution 

and wt eschangc. Another possibili.ty is the introduction of a fixed pole, 

either in photoproduction only or in photoproduction and and IAN -- VN. 


