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1. Introduction

The problem of Tl- conspiracy in the nucleon-nucleon
soattering from the standpoint of the Regge pole theory was
discussed five years a.goh'( This problem is simply connented
with the fact, that due to oonservation of angular momentum
in the forward direction in the s-channel only three t-
ohannel amplitudes are independent at t=0. Recbntly this
problem has been disoussed in many papers "2"6{ In partioular,
1n/7/ 1t 1s proved, that in the reaotions of the type

T+N-> M4+ B where M denotes mesons with T or 2+
B are baryons, in the absenoe of conspiraoy all amplitudes
with non-zero helioity transfer between M-mesons and pilons
show a minimum in the forward direction. For this reason the
photoproduction proocesses provide a good test for the inspeotl
on of the existenoe of the T[ -~ oonspirator. Of course, in
the photoproduction of pilons there are no amplitudes without
helicity flip in the gamma- pi-reggeon vertex, therefore :Ln
the absenoe of oonspiraoy the differential cross seotion

must show a strong minimum in the forward direotion. By



means of oonspiraoy Frautohi and Jones e/ explain suocessfully
the oocourrence of a peak in the photoproduotion of oharged
plons. From the analysis of the experimental data for

the prooesses ‘n'...N-> M+ B Jones h/oonoludes that only

the Tr- trajeotory can have a oonspirator. The narrow peaks
in the processes Tu+pP —» P+M ( nuoleon-nuoleon oharge
exohange scattering) and Y+b-> '+ at small t were
expla:l.néd also by TC- oonspi.raoyb’g/ « The normalization of

d_'.g at the optical point t=0 requires a strong variation

c:‘ftthe residue funotions of the Tl- trajeotory in comparison
with the pion-nucleon ocoupling oonstant. Assuming linear
dependence on the square of the momentum transfer, we conclude
that these residue funotions must vanish at t = - oloz(e%v)‘/},g/.
From the faotorization and real analyticity of the

Regge-pole residues it follows that all pion vertex

funotions must vanish at this point. The residue functions

in the process N.+p > p+M vanish at the point t =-0,05 ,
whioh differs from the point t = -0,02 in the prooess

Y'\'P—P TL++T\;. The investigation of the prooesses of the type
NN-> NA and 1+|>-)1|’A can help to olarify the

situation as noted by Froggat /4/.

In this article we shall oonsider tpe isobar
photoproduotion prooesses ‘(1— P > T (V)+A (4236>
where A is the 3,3-resonanoce and V the veotor meson.
We assume, that only the TU - trajeotory has a conspirator.
In 2 we oonsider the kinematios of the prooesses, in 3

the conspiraoy relations, and the threshold and pseudothres—



hold relations are obtained. In 4 the factorization is
disoussed and some information about the solution of conspi-
raoy equationg 1s obtained. In 5 the procedure of reggeiza-
tion 1is performed and the properties of the‘residue

functions are discussed. In 6 we give the expressions for

the differential cross sections and for the spin density
matrix of isobars in terms of the Regge-pole amplitudes. In 7
some mechaniems for explaining the appearance of forward

peaks in these prooesses are disoussed. Comparison with
experimental data and some predictions will be gilven in a next

publication.

The direct channel ( s—channel) process is
a+b > erd (2.1)

In the s-channel o.m.system the partial wave expansion of
the general helicity amplitude reads /12/ 39

¢ (»,e):.Z (H”)FCI-M (») 0(-)7}:(6»)/
ediob J ’ (2.2)

gWe denote by a,b,0,d,A,D the helicity of partioles a,Db,...

A,D, respeotively.



where A= a-b M= C'-ﬂL»

The t-channel process 1is

D+ - ¢+ A (2.3)

where D and A are the antiparticles of 4@ and a respeotively.

In the t-ohannel o.m.system the helioity amplitude Fi (4-9
CA:D

has the following partial-wave expansion ‘

Fasot 69 = 2, (T+)Fy e, Ao (&) @

where I_ s-A.

= D-4 , MF ¢
These amplitudes are related by the following crossing
relation /Y

YA E D dy (xu)d (1) 4 (%) 4 (XJ)'(Z 5

A
7€c’A e (A’ é—) :

The oonspiraoy relations connect the kinematio singularities
free helioity amplitudes and we shall construot these amplitudes
The following amplitudes do not contain kinematio singulari-

ties on the variable _j - /14‘,15/

/A [‘I -—/A’+,L'/ '
ik . é, Oé + (2.6)
.FeA ol (An f) ) 7fq:/.1>( J



Following Wang and M/J&,I‘I/ we oan introduce the _ _
oombinations of the amplitudes ?_u 0 ‘uth definite parity,
which are free of any kinematio aimhritiu, oamely

_t + 4 (2.

—iy = =
’

where 5;’: » ‘oonta,ina only dynamioal singularities on s and t
and is a suitable objeot for reggeization by the l.th_ﬂﬂ
of Gell-Mann ot al. A4 me quantities Kiajo¢ axe tae xnom
faotors, whioch oontain all kirematio singularities on t and
oan be found by the methods of refs. he 18/ « These factors
for the prooesses D’.'-P-) T +A and X+P-} V+A
are given in Tables 1 and 2 respeotively. Here we should
like to make a comment, oonoerning the zerc mass of the
bhoton. T1ll now in all papers on photoprodudtion o ’19’19',&11.
faotors k;) pe vere oaloulated by the method of Wang
for My#0and then takingthe limit My > O . However, recently
Gostman and Maoxg%ve pointed out, that the situation is
not so simple. The point is that in th@ orossing matrix ( see
formula III,.11 mﬁlS/) the faotor ( 1- .c‘”x“'):wxq_

Bin Ya

-1
at my #0 behaves as Y; near }fgao » where

%j = [‘é -[m,_ 7’()2] {'-(m‘f+”‘)z] .
If we take /My=0, then o9 ¥, =-Sand near. ¥y = 0
Bo singularity of the type ¥,
in some Kc : W) ¢ funotions caloulated by the Wang method it is

neoessary to add a faotor (é-/-(?, where A4  is the pien

-1
¢ oan exist, For this reason

or veotor meson mass.



Table 1

= funotions of the process 3’+P > n+d x)

roseios | mtsone] 8 ey | R omoeind P
o AT R AR DL
th i_;:‘:ﬁ ,&-‘{-’; %ﬁ-f{-kz ()7
2B B | WYY Y| 7
SO R R TR B
1F #4,-%{ o' ey |
S o | e |
‘R —;;_z-a ATERA T N
T E s R s I T

x Vi 3
2:= (é“f"), zgﬂ-{‘“"')]/ %ﬁ'[‘(.djhfre J+ 1s plon

mass in Table 1 and vector meson mass in Table 2, M- isobar

mass, m proton mass, t - square of transferred

momentum in the 3 - ohannel.



Table 2

x*_ funotions for the prooess Yap> Vil )
rovasiony | deprssudes| |t (uuag) fk\{(Crou@ Dowsaant
| By [T et |
Hy | Famyy | 4| 8RO
TH ﬁ':ﬁ -4 Vit vt | (Y
LH, -?t;,. pr| e e |
tH, ﬁ,f, 34 et vt | (- )7
s.H:, _f;% gt ¢t 8-1i-4 ()%
+ Hy ?:4?%4, / £ ¢y R 7
| tf,- | VRETR] gt | (™
Hy | R |0V 0|
Ho | Feouy | 0¥ gpe | (9™
TU I R Lo ol B A B N
e | Fa, LR |

- - e o e am em e

x) gee footnote below Table 1.
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Table 2 ( oontinuation)

Notstions | mplatudel K* (Wang)| KEC crosstng) E;m:;t
2 My | ?f«?izil A A )7
2 qu ' f;i;%% ¢! L% ¢ -h (-1)*!
WH Bl | et | )
+ Hiy fz;;-g pu | yeet | (I
N fj:g& €t | gt ()7
4 Hy, %ﬁf{ ; Yl e | (9
bHY | Faosal Gt ged | 7
tHo | Tagel PREE padn ] (g™
tHy | Fagy | BE7%| gt 7
PHY | B vt opedt | (Y
4 Ht;' ff: ) 942 TN (-)”
4H:4[ f-f(m;z_il Vot™  pg -2 (-1
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In Tables 1 and 2 these correoted K-funotions are
—~ s

‘%
denoted by K ~( orossing).

3. Conspiracy relations, threshold and pseudothreshold

oonstraints

The conspiraoy relations give additional kinematic
zeros at t=0 in sume oombinations of the parity-conserving
amplitudes, The physioal meaning of the oonspiracy relations
in prooesses with unequal masses 18 explained in/5/. For the
derivation of oonsplraoy relations we follow the method,
disoussed :Ln/184 and also in Appendix A of/5/a.nd obtain:

For the reaction XfF > T+ A

it _t ( =t
-1’(?01; ,‘,'f * fo‘-f/, g--g.) t ﬁl} i {_.1. é-é)) (3.1)

z J .
'f _é -'f y (3.2)
—t

22
3/ 4 _t st ) (3.3)
+t[f°4.2-1+‘ﬁ..4.1-0 - /“ 3- i F""}z{‘f
/2 s 2
For the reaction ¥Y+p —» VfA ;
A ( _t )
t{fol.}_-g*ﬁ{ 1- 1) #041. fo_,}%_g ’ (3.4)
t
{fu 7 £ /; 31) {(Fol 34 fod,%{) ) (3.5)
51 / ) (3.6)
*’/ﬁe;-ﬁmg )= E-t Fesiot),
1
1/ 4 )_ z(-— _ ) .

»



3/
'&’(#II,—M*'FMSL) t* (f.nii f,_,;_() (3.8)

%/1{-«,1 47 f; ) {(-H’ ‘f:, 1-4/ -9

7 2 2

From these relations and Tables 1 and 2 we see, that this
oonspiraoy belongs to the olass III oonspiraoy relations
acoording the group-theory olasaifioa.tion/ 21-23 ’ This reault
was established :|.n’24’ by means of group-—theoretio methods.

The conspiraoy relations (3.4)—(3.9) oan be satisfled

by two different ways: either all residues of émplitudes

1n (3.1 - 3.9) have an additional kinematio faotor t

( evasion), or every amplitude ? retains its singular
behaviour near t=0, but both sides in (2.1) and (3.9) must
approach the same 1imit ( oonapiraoy). In this case eaoh
trajeotory will have 'f.he oorresponding oonapirato:;:
trajeotory with 6ppoaite parity. Faotorigation gives also some
information on the behaviour of Regge—pole amplitudes at

t=0 and can help in the oholoe of the solutions of the
oonap:l.ra.oy relations. Faotorisation will be oonsidered in the
next section. Here we give oonspiraoy relations for the

prooesses, whioh take part in factorization. Namely , for
Y+Y > Etn '

(3.10)
(‘FM o4 t #o {; 0/) ('f“ of ‘fo-—f 0l/’

12



for Yf- )/., V+ V
2/t gt f.‘ ‘{- ) (3.11)
1 (ﬁ-@ 117 f.u; 1-4) = - ( f' A1~ 41 -1 *

/fu Y f,q o,) = -t fc»ll;o/ - fTa,f,.pL)) (3.12)

ot -t ) /=t t >
‘t ‘:—t n g - (3.13)
Cipr Tppps)=-4Rags-Fypy

t

L2 / 74/
7t 7t >t Z (3.14)
1 ):: {/ { - >
(FagastFipss)= HEpp- Fogss
2/"‘ _t _t
= 7. - 3
¢ Frpi-4t —Md-l)"f?/f;_i.s-a Fay,3 )( 15)
t/lz 2 202 2

Relation (3.10) was found inls/a.nd relations (3.11),
and (3.12) in/lo/ The helicity a.mplitudes must obey also the
Sso—called threshold /zs/a.nd psex.ldothreshold/l8 26/constraints
equations. In photoproduction the threshold and pseudothres-
hold 'lt (m,i'/:.) coinclde . We represent here threshold
constraints at {'- ¢ for the process Xf—/’ > T+ 4
For the process Y,. P., V+ A these constraints do not play

an important role, because the point t= m} are far from the

13



physiocal region of the s-channel. But for both prooesses the
pseudothreshold relations at *. = (M -m)q'-j_r 0,09 (G_QV)L

are very important beoause this point lies near the ‘
physioal region of the s—channel., For derivation of

these oonstraints we use the Cohen-’rannoudji-lorél—

Nevelet method, based on the simple behaviour of the transversii
ty anplitudes’?”/ near thresholds and pseudothresholds.

The oontraint equatlons read:

at 'é-.-./l-q" for X+P—> T+A
BN 5 ES -y R+ Fiiv g
:,{F(s',&) +13 s LRy V) 52“' ﬁ,. (3.18)

. * , t . f
g{‘ﬁ F(:,l) + F(’,‘)-‘Ey F("’) —“y,‘:’ JZ = %J) (3.19)

»)

pfet gt ot ot }
0f Fay +3 Fay 11 BYFif = B, oo

- t ot
?ﬁz{fﬁﬁ;)* f:(;v*‘ﬁ}’":(zr)*"’g}” A o

+ + t
#)  We use the notation F(‘",/) = F(_ -z F}
where JX= MQ- ) }, - ,L,.,Q{_ , g{, i1s the socattering angle

in the t-channel am.system
P = 10+ Ot Henp) RN,
eeYanl = 2 [M(«at)]% whene
bt = 4t /m'iml;/f‘.d—f) . J,L‘/m.z.mj - fm"[/v"_luj,«.
, ”z,,,z[m".,,,aﬂy.

14



at F=(Mom) tor Yipor TN
V] Flg-iFan s (g3 FD) [ = 9% G
7/’2[ Fisg +13 F(iz»)"i /F(?;/ ”Eﬁt)] ~ ¥, (3.23)
%i/’ﬁ F(;) 4 F(;f/_{} /‘/;F[;!)*F’j] = ?3) (3.24)
77”1[ 3 F/Zs)* f?:s) 4 5«;% A~ ¥ (3.25)
y)z[‘ﬁ F(;s) 'F(:# Y JEF(;?’ B Ff)]g Z/'z ' (3.26)
at t=(M-n)" tor Yipp5 Vil
3”2/- HYvis H[:y +H2 H(is) +iy (43‘/%; H;: +"2—//_1t—/?/7‘(,;
By RS 5 o
G/ LA BV 2
Vs ht i Freg ~1THay S(HEBHE il oo
*‘/Z—IH(:*) - H(zf,zf)JfV”;H(;,"))”/Z /7112 “/3—/7//1;
- 2z ;; + ('H)d)/ﬂi] ~ %4‘/



2 -t ~qt A
¥ [’H;“”‘ Hiy="2 H@ﬁ) +ey(3 Hq:" Ha *VEH;L
4 + t /
~V% Higy + % Haga)* f (’e“ﬂ) + Y (BH Hy,
v B - B () Hy |yt

V] HE e H e EHE + w(iH,-HE A,
-/¢ H(fa);) +ﬁH(fz,u) + /72;,/5)) '«yz(%H; + Hf:
- Ui H:4+I/§[/+29/7‘£ 7 =~ ?2,
3bzzr}i}{:'+ V2 /fézy -/27/1229 f-é;g(CK#Cj-+ ﬁﬂf +ITH
+12 Hc:;) * H/:;u)-ﬁ H(Z,4¢)> t .1’2//7'2 “"?Hfﬁ
+21H;._ﬂ+myHg ] ~ %1)

2 . g .'
ZII//H;— y?H[;j —r‘i/’/(iz)-#iy/ﬁh’,jmﬁ /7‘; -H/ZHI
+ t t t
- H(‘W “@H[zz,z/) ‘H(zw) 'yz/ﬁH-f.;+ H:J
-3 % H:; + /3 {/-f-Zj H;s 7 2‘ . yz

2 . . —t t -
?[-Hiﬂl (‘5 i ~Hept7Hiy -H(,W} |

-y s H,f) »23x Hy 15 (1 <) H;f,]g %3)

(3.29)

(3.30)

(3.31)

(3.32)

(3.33)



20—t t -t
?f[, H;‘,f"tly(:H”fHH 'H(;zz) - 1-/10)/
~y ///,( -iiH -rﬁz/i = et H o~ 7/1

(3.34)

// $46 !(5‘) -2 L/ )f‘//!/}H H -leH
e ML N ty (-7
() (29 + (rm)) / /‘/ +H (3.35)

- Y7 /7‘23 +l3(f+‘?'j// 7 o~ ;//.?'/

7//‘/‘-/ ;2/1, -;gH/q/ ;~H - H, e H, N
+ 12 /7’(”)-;/7’/,”; +HH(,92) l,/ ‘J//’J)

S N ~ 7 o
t ot
IZP/HIJM//( 56) _,/—//[; +cv/F ,4+ fH,z 14441,
P / o Yooe Tt
V6 //3” -HJ/'/[%&) /{//15;202 S+ Y (u’/f“ ~ Hia’) G.37)

205 f - ‘, & t ' s
UM, 7 /+1}//2‘/ ] ~ 2/ )

y2l t .t it o ) |
y/-l/.?-’q,\ -2 H("J)—ﬁ/./[j"f) f'tj//-/"/'ﬁﬁ’:“lZHZt
+2 H(H/ H/lf 22 T3 //(1}2:. ) tJ / Gﬂf;
+21HH—/7+/~)A‘;] ~ ;/3



~

)21, v b GHY L -H ) o
Y tiy /‘!/3 Hy= ity =3 oo H e,

. gt e t
-y HH,,’ H1:>+2431’H,7—E("fzszs _/7.1{ 7

.3
2/' IH, -HJ(H H.3/7’41 H/z!lo) H(uly)) 4
oy (3.40)
+Jz,¢’#/7; +u?/~/,,?)_.em//z,, r(hx}’//is /,: ?// i
R Y . oy .
z%[H; w iy T tHy 6 Hgy ) t /f(zm))
(3.41)

~y (,/‘/{”_ )+-ust ;/'/ny/",,] /

4. Factorization

In the next seotion we shall see that the asymptotic
behaviour of reggeized parity-conserving amplitudes has the

following form ‘

£/,
a1 _wt .,
2O ) K e (it /’a) vt
dm T () A¢ M Py,

~ R @ (1)

)
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L~

t
where K i1s the crossing factor from Tablesl and 2,

= max {/A/ /r } CA_ D!ﬂis the dynamical part of the
residue functions. As is lmownla’5 28/ factorization gives

some information about the t—dependence of the residue
functions which could be useful in choosing evasion or
conspira.cy. The general form of the factcrization oondition

of the Regge~poles residue functions rea.ds/29 30/

[f' (aé> cd)({_)]z: Aﬁa@aaf/{').ﬁ eds c‘([{) | .2)

In our notations this equation can be rewritten as focblows

[ 4 B () (habw) -M,] -

3207 (3" )] / VR Y k)

)

where the subscript 1 represents the reaction D*‘ - D+ (
2 corresponds to . D+45 C+A and 3 to ¢+A—-)C+/4.

(4.3)

dvﬂ(

This equation near t=0 is given in Tables 3-6., The solutions
for the factorization conditions with lowest t—dependence are
given in Tables 7 and 8,

19



Table 3

Faotorization condition for ZHV > e d gigigﬂﬁgt“"
L) = ¥ +
o'ii - ilé/zii ¢1.0f no
£
4 ) VL
()/0// ii ‘Z’. - i-i;i'é 504:- o4 Yes
i3 z“u 317 e | yes
/ 4
{(Xii l>: X3i131~ no
;13 $°2/373 of ; of |
*)
Table 4
<
\ VY Factorization
Factorization condition for \/1‘-3)-7 + satisfied
+ !
f/‘“l/) 4/ 1T A A= '
: no
{- )14 car/) = 149" Zot of \
‘ no
P A AU
/ -M a/) = ~M;-11 "ot of o

¥  This table can be found m/lo/ .
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Table 5

Faotorizaticn

Factcrization‘condition for AN » AN satisfied
ok 2 b4 +
Omps) = Mop Yigg | w
.. + +
E070)= Yipa Yepit | w
2 * £
(B-ﬁ:,-e%) - @Hé Y14, ves
2 2+ +
(¥ae) = Bouds dpngd| 7™
Table 6
Factorization condition for ZN > V)/ Fa:g:iiiggéon
E
f{)atg‘g)l = )fézéé‘ ):l,wf no
(Vi) =Ygt Yoy s
(X:/, %‘z“\z 8 y%i%;i”z ' X;/"” yes
'(’(Xafl_ 2;_;)2 = ?f;i;zf-i- :jf,a/ no
('%ﬁ'%{)i = Yﬁziéi ' ‘YM"(; yes
(i) = YEyaeg Yuu o
g gy) = Y1y Yiu *
H(%Ey) = Y;,é/;-l ‘ ‘)}iq ne
g Vi ’2 T
-é[)i”; 1-{) = Xé:f!i;é’é‘ y.//,.-// no
ryd 4 P
{.( Y—"/f% - Yi%f’ﬁ -t =11 no
S N




my - Y

AN = 3N EN - Y
+ , it p "y ¢ /44[ o
ot.00 > el zf} 25 ULy
- RIS gy wach e
7(04;,4“’ e 172027 ot o tm
Obtar revdues approach
th comot. af t=0
Table 8
Vo v LN 4 LN AN > VY
R ¥ E >
34(/-44 N_é %,{,ZL ’Vf )145£47_ l\/f
N i i
Yi ’\./{ l), . ~ 1 . _f
"{{) -1 ' %“‘li’ % _é X—M;%'% ~/
|

Other residues approach the Const. at t=0

- 1

22



We oonolude from Tables 7 and 8 that

1) Relations (3.9) (3.11) and (3.15) can have only evasive
solutions

1i)Other relations ocan have oonspiratorial solutions

We see that oonspiraoy in the prinoipal processes requires

conspiracy in prooesses conneoted through factorization.
5. Reggeigzation

For reggeization of the parity-oonserving helioity
amplitudes we follow the method given 1n,14/. We start from

the partial-wave expansion

xt / -/"I*'/‘"/ "/A,"/"'/ | ¢

f (%) Z

eA,Dé = *

Feﬁ;D( (5.1

f
Mo+ [+ Jp-V ¢
t L0 () f.e-/},- Y

D L)y il
= /;r UH e;’/u’ cA;p¢ + unimportant terms for 6006{_—)*’0

where 7‘: is the intrinsioc pa.rity; J:' is the spin

M s max { I, ] F s p=0 1t J4J, = integer,
and 'D:-{ if J:.f-]; = half-integer. After reggeization
e Lo _have

X)Instead of of;(t) and }Zi("(:l%e write X}  and .Fi_

23



(F,f Ff)= Z(zqa- +’)4ﬁ[\/‘:}/ﬁa;£1 £, 15)5:;'%“‘%),
(v Ff) - Z/-?\’+);/f’()/f,14,fc+ )E “leog)
(REFY)- Z/zw);m (s ) 53 ) E feag)

(R ZOAF G0yt VB )

and (5' 2)

(f,w) Z/sw,@/@ B ) )
) Z/‘?“’*)f@’)/ﬁu’l F / 2- l)Ed /C‘”?)
(Hs “) Z/-’x HI26s ’/f? (5 ,1)5* "/i0n)

(y, 7 ___/-2"Q+yﬂ/'*y/ﬁ;u //7,4“) Eq‘j’ $/C<»§L)/
( /4/ /—//z) {.z,( )j/d//ﬂl 1) ’/;)-5-;)5% (e 96),
13; ’f) Zéq/ﬁ)/(w//[){ g F/Ji)E /C"’

a/?J/)(iﬂ,’_! [Q, /)6,)

2.
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/-/t H,,/ 2/2’( +4) /f” 2,_ , ,~ % E (u)q,)/
Hn):z /""9‘ *9? .;:‘\(E:,-gg ) F';‘;H.) E:i,* e,),
//‘/,’,/'/) 7/\-\'” 9/\,‘/{' 1»4-441 £> /c«:et)

(5.3)

(5] =2 (e (Sagg By 00)
/Hz;, ’L/z) 2( nlu J'\‘ /ﬁﬂ}. 4 -n/g-i)g u/“‘"t)

where

)_ /-/— T eaf/—clro/)

g

230 TTX,;:

T 1is signature of the Regge-pole. From the kinematic
for prooesses with unequal masses we know that MG{_ )
and [en€ [+ 1 in the forward direction. This diffioulty oan
be overceme by the introduction of daughter trajectories /31/.
Using the asymptotio forms of E~functions

o

7

Eﬂu/wQ)"- /_‘(:(1—‘,{) "’4__;.)
s [ [x+1) ~ PeagyPom

)) w Tlt) A TJ (5.0
VT ]t xbr(as) N Ao v
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E"’/‘/cqe),\, X (%-1) r(«+1) ( < ‘i(-z
e ) [(d—f)d/o(f‘)(ﬂ(fz)‘]é ,,;7‘-/-(;(,«-4) ‘/’y,t(;jf&»
E"(j+ﬂ'6)0)N '\’-'\'z /-/’('f-i,) _ J ,)Vd-’
7{ K Nt b ) P, /
. T '/‘(-\1‘7) Al(v am
. _ 1 o-2
Ezf/'@él)z 40(%(,-/) 7 rlte ) - J )
CH) [(3D(~w2)]2 [ fotg) Axy Fmri

— ATt 2 ‘Z ’ y o s
t:; /Cd)é) ~ ﬁfi‘i /—/‘/"‘ z/ “J

kol )(otet) X5 ) \priphe”

Now the residue functions ff Iy in (52) and (53) can be
[J
/7

rewritten in the form

: heihe)
+ n z[ﬂ;ﬂ) ~ % &
féA D 0&)-— 77&4;/’(@‘\) ] kM‘NUL ,):Alé 6‘, (5.5)

f\_,i e
where /\,_4; pdare the kinematic factors from TablesI ahlz,'ﬁz,’.pﬂ"

are functions depended on o; .Choosing the Gell-Maan’s/ 33/

ghost
Killing mechanism we assume that the

residue functioms vanish in
nonsense-sense channels as the square root of the trajeotory
(as well as at the point symmetrical with respect to oa=—1 ).
at the integers of of. 2
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For example, 1f == ¢ 18 suoh a point, then fm‘_("() '3["(/"(*9]%
where .4 means sense and N nonsense, From the factoriza-
tion [PA,,]‘L- Pra- fon we oan obtain two sol¥tions: either
fo~vd 1 P X)) o fy N, fun L
This is the dynamioal problem. The form of the funotions
‘;L* (a(":) depends on the ohoice of the possible solu~-
tions. In our oase from the oonservation of isospin and
P and _PJ.pa.rity only T, 9, A 4 A!/B and T, ( oonspirator
of- TU ) trajeotory oan give a oontribution. The unnatural
parity tradotoryes T, B A, eontribute to the amplitudes with
even index (@- Ff’ o H H4 S )
the remaining traJeotories ., el‘A!l ( natural pﬁ:ity)§
oontribute to the amplitudes with odd index (?d.e Fit, F; yor
e f+1’l13 yee - - ’) in formulas (5.2) and (5.3). Assuming
that jt,g,B are conneoted with the sense-sense channel, end
e, A4; Al with the nonsense-nonsense channél it is possible
to f£ind all ‘?.::,m@(:) in (5.2) and (5.3). These funotions
are given in Tables 9 and 10. TFinally, introduoing the
reduced residue funotions 2092 also demoted by’{:;A;D‘

we can write the reggeised amplitudes in the form x)
&, =M
£/, g(=) ) L (5.6
(Y ) Z {,4 (%) A AMU & (4
2 + /_{o( f-) N A. DL
$ = 1 ... i, l = 42 . 24
O (5.6) T, = G2, Bd G= L= =
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rable 9 X)

Funotions 4 ( x)  for the prooess 'X-f-f-—) X+

na”"t"’r’ T, f; B Kc_; '44, /4: |
(01,4 4) x -

(01/- {-4) v(: ://("‘*')
(6,34) A Ky

(04;3-4) 2ot~ 1) 4"(“‘9//,“,)

%) Rere instead of £64~Dl we write simply (cﬁ,—bl)
rd
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Table 10 x)

Punc tions h (N:]  for the process “-&l’-’ Vid
Prajectories !
7(} .f/‘ B K—c/ A"'/ /42
CIIERY -x X
(et; £-4) A L/ (#¢)
(et; 24) L7 "(//0"”)_
(:4; -’z—- Q) 24 ot~ 40‘("“9//a<+4)
(M) 4-z, %.) 4& AZ:
(M, {,%) o A
(M; 3 4) o x
(4, 3-4) 2 (R-1) 2 (%=
(-14; 1 1) 2 (=-1) w (¢-1)
iy et) | a(e) | Y
(4 31'41) 2&1(& 1) | 1“(/“"’)/@\»4)
. . 2 |
(,14) | (<) Y e
|

) /
Here instead of {
24;0¢
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6, Qbservable guant ities

For the process a+d > cyd
section with no polarizations is

.‘.k_r- { (6.1)
K anapy (zzu)(zm)Z / 7{«444 /"//

From the orthogonality of the orossing matrix a/d'/ .a“
oan be expressed in terms of the t~-channel a.mplitudes,

alo-
'7”"’/?« [27+){U+}

the differential cross

Mamely

j{ AT

Using (2.6) and conservation of parity“'z’we oan express (6,2)

by means of the parity-oonserving amplitudes (2.7). We have

for the process Y-;- P—) T+l

T = SRR +
+(1+:Lj//Ff/+/F/+/Ff/+/f:5/+}/f:/f//:,/)] (6.5)
= #xl (Fiple Fpt e FEE™).

For the proocess Y+ /,_‘ Ved -

pw I = KT HE) S (02 i) (I )
+,y//x4/ IHE) o e ]S I s Dl % [

s 3 HE [ IHE]S I I )]+
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e e e I */+/H*/+/Hf/+y(/H,u/H,I‘ .
+ [HE ] TH, 1% THG] S Hu/] .
_ax e[ HIHE + H*H“+z(4+x-9 HasHay
+;/H,H“+H HH H H ’)]

By means of (5.6) we can express J‘T/,{t through the

Regge parameters C(,; and ?f: o The spin demnsity
matrix of the A -~ 1sobar in Jackson frame is equal 4/

St

cAg cA;m'é fc& mé

Z / fea, 94/

A DL
From (2.6) and (5 6) we can express /(Jm'm

the Regge parameters. The matrix elements

(6.5)

!
mom

through

Emim
can be found from the angular distribution of the decay
products IMI

Wise)= ‘Zfﬂa*"‘"‘% ¢ (1-5,)(47 %)

(6.6)

7. Conclusicn

It is known, that the explanation of the forward

peaks in the reaotions X-f/: s ten and p+ 7'-??1,1-?

by meams of T - oonspiraoy.s requires a very strong

dependence on ‘& of the plion residue. Amati et al. Pel
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suggested to explain this peaks by ocontribution of
the cuts with an evasive pion Regge pole. In a recent
paper Froyland and Gordon/j"/ proposed a mixed model with
evading T, ¢ trajectories and conspiring J’-l-p,fa-P cuts, where P is
the Pomeranchuk trajectory. Then the conspiracy relations can
be satisfied by the contribution of the cut, which plays
in Some sense the role o¢f a conspirator trajectory. The
results cf this model are in agreement with experiment
for a wide range of the momentum transfer ( for Iél
from 10~% to IQ,{G%V) 2).

The preliminary experimental data on the differential
cross section of the reaction ¥+ p- x+4 /351 do not
show peak in the forward direotion. At momentum transfer

]t; }O,Z(G_g_v)z the /\ production cross seotion is

almost oéiinoigea with single Tt production cross sectlon.
At small momentum transfer the differntial cross sectilon
rises as -é_“' and in maximum is equal to six time TU 7T
oross section at small momentum transfer. Then £ oross
seotion show a dip as the momentum transfer goes to t oin.
But it is not olear whether the cross section extrapolates
to finite value or to zero in the forward direction.
The numerical analy8is can deside is the [data consistent with
factorization of the pion exchange ( T( conspiracy) or
more complioated nom-factorizable singularities ( TT-P out
for example) in the oomplex angular momentum are present.

The authors wish to thank Professors M.A,Markov,
Nguyen van Hieu and A.N.Tavkhelidze for interesting discussions.
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