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The problem of 1t- consp:1.racy in the nucleon-nucleon 

scattering from the standpoint of the Regge pole theory was 

d:1.soussed f:1.ve years ago/l{ This problem is simply oonne~ted 
w:1.th the fact, that due to conservation of angular momentum 

in the forward direction in the s-ohannel only three t­

ohannel ampl:1.tudes are independent at t•O• Recently this 

problem has been discussed in many papers k-6( In particular, 

in/7/ it is proved, that in the reactions of the type 
, - .,+ 

n-+ N .-,. M + B where M denotes mesons with J" = i or ..tJ 

B are baryons, in the absence of conspiracy all amplitudes 

with non-zero helioity transfer between M-mesons and pions 

show a minimum in the forward direction. For this reason the 

photoproduction prooesses.provide a good test for the inspeoti 

on of the existence of the lt- conspirator. Of course, in 

the photoproduction of pions there are no amplitudes without 

helicity flip in the gamma- pi-reggeon vertex, therefore in 

the absence of conspiracy the differential cross section 

must show a strong minilllum in the forward direction. By 
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means of conspiracy Frautchi and Jones/81 exp1ain successfu11Y 

the occurrence of a peak in the photoproduction of charged 

pions. From the ana1ysis of the exper1menta1 data for 

the processes 1T+N-+ M+ B Jcnesh/ conc1udes that on1y 

the lt· trajectory can have a conspirator. The narrow peaks 

in the processes 11-T~ _,. f'-tl'l- ( nuc1eon-nucleon charge 

exohange scattering) and Y + ~ _, 1'&+ + 1\, at sma11 t were 

exp1ained abo by 1t- conspiracy/J,g/. The norma1ization of 

~ at the optica1 point t•O requires a strong variation 

of the residue functions ar the lt- trajectory in comparison 

with the pion-nucleon coupling constant. Assuming linear 

dependence on the square of the momentum transfer, we conclude 

that these residue functions must vanish at t = - oJo,J,.r;-¥J"'h,g~ 
From the factorization and real ana1yticity of the· 

Regge-pole residues it follows that all pion vertex 

functions must vanish at this point. The residue functions 

in the process l'l,t~ ~ ~+ra. vanish at the point t •-0,05 , 

which differs from the point t • -0,02 in the process 

)' + p ~ 1L+-t~. The investigation of the processes of the type 

N N -+ N D. and )' +~ ~ 11' .6 can he1p to clarif;y the 

situation as noted b;y Froggat /4~ 
In this article we shall consider t~e isobar 

photoproduction processes Y + p -+ 7t. ( V) + ~ ( ~ 13 6) 
where 6 is the J,J-reaouance and V the vector meson. 

We assume, that oD17 the 1t- trajector;y has a conspirator. 

In 2 we consider the kinematics of the processes, in J 

the conapiraoyrelat1ona 1 and the threshold and pseudothres-

4 

.... ~ 
'f4\j:.· 

hold relations are obtained. In 4 the factorization is 

discussed and some information about the solution of conap: 

racy equations is obtained. In 5 the procedure of reggeiz1 

tion is 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. ~ 

some mechaniems for exp1aining the appearance of forward 

peaks in these processes are discussed. Comparison with 

experimental data and some predictions will be given in a 

publication. 

2. K!D..!!!!ill2! 

The direct channel ( a-channel) process is 

a.+~~ ~TJ... 

In the a-channel c.m.system the partial wave expansion of 

the general helicity amplitude reads /l~ x) 

f b ( flj~)::; L ( 1 r + 4) ~~. ~ b ( ~) J. ~ ( e,.) " 
cL;~~ J / 

~d;;~;~;-;,b,c,d,A,D the helicit;y of particles a,b,. 

A,D, respectivel;y. 
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••ni?aaY Frautohi and Jones/81 explain successfullY 

of a peak in the photoproduotion of charged 

the analysis of the experimental data for 

s lr+N-+ M+B Jonesh/oonoludes that only 

eotory aan have a conspirator. The narrow peaks 

ses 1'1-t-~ ~ f'o+')'\, ( nucleon-nucleon charge 

tering) and 'I+ ~-t Tli++n, at small t were 

1t'- conspiracy /J, 9/. The normalization of 

optical point t•O requires a strong variation 

functions ar the lt- trajectory in comparison 

len-nucleon coupling constant. Assuming linear 

square of the momentum transfer, we conclude 

functions must vanish at t = - OJO~r;-¥t'h,9~ 
orization and real analyticity of the· 

vanish at this point. The residue functions 

l'l-t~-+ ~+""vanish at the point t •-0,05 , 

from the point t • -0,02 in the process 

n,. The investigation of the processes of the type 

and "/ +~ -)'l\'.6 oan help to clarify the 

as noted by Froggat /4~ 
article we shall consider the isobar 

Y+ p ~ 1t (V)+~ (H36) 
\1 the vector meson. 

only the -n; - trajectory has a conspirator. 

the kinematics of the processes, in J 

relations, and the threshold and pseudothres-

4 

hold relations are obtained. In 4 the factorization is 

discussed and some information about the solution of conspi­

racy equations is obtained. In 5 the procedure of reggeiza­

tion is 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 mechanisms for explaining the appearance of forward 

peaks in these processes are discussed. Comparison with 

experimental data and some predictions will be given in a next 

publication. 

2. ~_!!!a_ll2! 

The direct channel ( s-ohannel) process is 

a.+.€~ ~"ttL 

In the a-channel c.m.system the partial wave expansion of 

the general helicity amplitude reads /12/ x) 

(:.~. (•,~~ L (11+9 ~~·~J6) J.~ (e,), 
' II' J / I 

(2.1) 

(2.2) 

~d;;~:~;-:,b,c,d,A,D the helicity of particles a,b, ••• 

A,D, respectively. 
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where )..::: «~-b 
~ 

f-a c-tl. 

The t-channel process is 

D-t c~ e+A (2.J) 

where D and A are the antiparticles of d and a respectively. 

In the t-ohannel o.m.system the helioity amplitude -~i (.d.£! 
C!t;~l '';/ 

has the following partial-wave expansion 

t - T T #e,../), {:1,-ij= 2_ ~T+V F_,. {t) tlA'N-' (o+), 
" j' q-t I f>l I. 

(2.4) 

where 1 D 1 I _ _ A . 
A-= -"; f"- t 

These amplitudes are r.elated by the following crossing 
llJ/ 

relation L X. 1i J::. ~ 
"}I tj tl = rA, ;~- (xJ d 1/t (x,) r1. 1. { Xc) J.r/J. {'K.I.)-
Td·a.tr..:·'l 

1
..;.1 ; Aa.. a. (2.5) 

' r;,u,lf,t t { J 
... fe 1A1· D1l ~,f:). 

' 
The conspiracy relations connect the kinematic singularities 

free helioity amplitudes and we shall construct these amplitud~ 

The following amplitudes do not contain kinematic singulari­

ties on the variable ..4 · /14,15/ 

~i 

~A;D( = 

... ~. 

-JA!·r'l -1>.'-rf'/ · 

0•>< f-) { Cb6 ~~ f :.,Dt ' 

6 

(2.6) 

'14'.:. 

Foll.owizag Wang aDd Jar& /16,1.1/ we ctaD. 1D.t:roduoe the 
-t 

o•b1Dat1.ou of the aapl1tu4ea ' • With 4ef1aite l 
T I!A:O~ 

which are f:ree of a'V kln._tto Slqala:rttt••, .._11 

-·(~,: -i - t - k:l.: ,.- -1: 
·f = feA·DI ± t-t-A;D( - t.A·D( felt· Dl 1 cA·t>t J J ' I :£ 

where ?I' oonta1Aa only d7DUI10&1. •1D.sular1t1.ea oa a ~~ ' 

and ia a sUitable obJect for re&Beisat1on b,r the aetha 
s . 

of Gell~ et al. 1141_· The quaat1t1ea kilt'Dl a:re the 
. ') . 

factors, which oonta1Jl au k1D-.t1o 81Jl&ula:r1t1ea Oil 

oan be foUDd · b7 the methods of :refs. luJ le/ • !lleae fa 

for the p:rooeaaea ¥ + ~ ~ 7C + 6 and ')/ + J> -+ V. 
are given 1D !ablea 1 and 2 :respeotiYel7. Be:re we ah~ 

like to make a comment, concerning the se:ro aaaa of th~ 

photon. Till now 1n all pape;t"s on photop:roduot1on Al,lOI 
:l:: . 

factors kc.A·I>l were calculated b7 the method of W&JlS 
J 

for 1flt;#Oand then takingthe 11m1.t m, ~ 0 • Bowwer, l . /1. { • 
Gostman and llaoi"~ve pointed out, that the situation .:1 

not -so simple. The point 1s that 1n the crossing matriJ 

formula III.ll in /16/) the factor .( {- er.» lc.)L~~" 
-1 ,.6;,"' tc. J 

at 171t to behaves as ~J- near Y:e • c , where 

~~ ·-= [ -t -f»~r- 1¥,]2-]L t- (~+~~;)'}. 
If we take i71.r= o, then (.¥.) x.r= -1&Dd near . S!1 

"'-J. no singularity of the type T«l can exist. For this :re~ 

in some k::l 1 functions calculated by the Wang method i: 
cA.~, -

necessary to add a factor (1:-ft~, where ? ia the l 

or vector meson mass. 
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: a~- b 
~ 

f-"" c-tl, 

process is 

D-t fJ---? e+A 
(2.J) 

A are the antiparticles of d and a respectively. 

o.m.system the helicity amplitude -~t (J~ 
C~Dl '~ 

-...owU~Jt partial-wave expansion 

= )_ ~ r ~ V Fe;.~ (t-) ti~~' (o1:) , 
:T I Dl 

(2.4) 

;..' =- D - I ) .fl = c- A . 

by the following crossing 

dA; (Xa.) "-~~ (x,) I.~ (xc) d/)~ {l.l)· 
a. t a. Ill. (2.5) 

• fe 1A1• J)1~; {.b/:)· · 
I 

relations connect the kinematic singularities 

these amplitude& 

contain kinematic singulari­
/14,15/ 

-/A~-r'l -/A'.,.r'l · 
e-t) (~ ~f) -f t 

(2.6) 

t 2.. J i c.Ai I>l .I 

6 

Follow1Jl& Waag aDd Jara h.6,l7/ we Gall introcluoe the 
--t 

o011b1Dati.o~ o'f the aapl1twles f eA 
104 

With 4efta1te puo1t7, 

whioh.are :free o'f aav k1D .. t1o ·~1t1ea, -..17 

t -t _t k:J:. ~ t: (2.7) 
.P. :J: = fc.A·DI ± t-e-lt;D( = cA·Dt felt· o~ 1 T'cA•l>l .1 I J 

J :t 
where ~·Dtcontaina onl7 cl7Dalaioal. siDplar1t1.es oa a &114 t 

" aDd is a sUitable ob3ect 'for re&seiaation b,r the aethocl 

o'f Gell~ et al. h.4/_'1'h• quantities K;.
0

1 are ~ bob 
. J • • 

'factors, which contain a:u kin-.tic S1Dpl.arit1ea on t aDii 

oan be foUDd.b7 the methods o'f refs.l.uf leV • ~••• 'faotora 

for the pr~ceaaes ¥ + /' ~ 7C + c1 aDd "t + p ~ V +A 
are giTen in fables 1 end 2 respectiTelT. Here we ahould 

like to make a comment, concerning the sero aaas o'f the 

photon. Till now in all papers on photoproduouonAI,lO,l9/ all 

k~ . 
factors c.4. l>l were calculated b7 the method o'f Wang 

" for Wt.·#Ormrl then takingthe l1111t m., ~ a • BoweTer, reoentlT '''J . I. I II 

Gostman and Mao~~Te pointed out, that the situation is 

not -so simple. The point is that in the crossing matrix ( see 

formula III.ll inf:J.6/) the factor .( 1- <:r.»Xc.)t.~X<t.. 
-1 ,.6i.lf, 't... J 

at }1)a' tO behaTeS as ra,~ near ~e :a 0 t where 

~~ ·= [ -1: -(m1 - 1¥t)2]L -t- (~r+~~;)1 J · 
If we take fflt=O, then ~~=-JaDd near ~~ = 0 

{4-J. 
no singularity of the type Ta.t can exist. For this reason 

1n some ~:;i>l functions calculated by the Yang ~ethod it is 

necessary to add a factor (-1:-f'-~, where f' is the pioa 

or vector meson mass. 
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Table l 

l:i:- functions of the prooeu "+ r ~ 1t + ll x) 

~ 
t. F i. 

i 
~Ft.. 

.t Ft 
J 

~F-f. 
+ 

~ Ft 
5" 

~Ft 
' 

4 Fi 
~ 

4 pi 
I 

'--,--.... ------· 
Amplitude k ± (WanS) I }(± (Crossing) I Dominant 

parit7 
,_I--

-t+ 
~ oA d.l I f& V~1t -S'z. 

'tt- I -· , 
OAj! \ ~ 1:- J. 

-i- I .f64; t-t f~ l-1·r~ 

_-{ + I 1 -t 
fa.(;\-! f-i- t-

ft- I 1 • 
O.(j t i lft ~- f-

_'f+ I • -1 
:fO-ij{ i ~- t-

--~=- I .. t t. -~ 
d.i;l-i ~ ~ t t z.. z.. ., 

tf,_'" ..;-1 t- )t 

lft. ~ -f t -Yz 

~t -zp-1 t -1 

~~-ft-1 

tt,. t r-1 t: _ t 

~ tt.-',-f 

~lr. t -J;,_ 

.p t +. I f. lV f- ~t.l (At. ,JJ t- "~ 
1'04· l-i 1 1 r2 ., 

) t. z.. 

{-t}J 

( -1} 7H 

{-!}T 

( -!) 7-t- f 

{-ft:r 

(-!):r+f 

{-1)7 

(-!7# 

~~c (l;;, 'f.· 8-f"• .. J'l} 1/. {1.-{M...;j.L r •• ...... 
man in Table l and vector meson ll&&s 1n Table 2, 11- isobar 

mass, ,.,_ proton JU.ss, i - square of transferred 

••eDtall in the ~ - oba~el. 

8 

..., 
,',~~, 

. ~ 

!fable 2 

1:~- hnotiona for the prooeas ¥,. ~-+ V +b. x) 

---
Rotations 

.t H~ 
-1 

.t. Ht 
!. 

.t Ht , 
t. H* 4 

t H' 
5 

t. Ht 
' 

4 Ht 
1-

4 H.., 
I 

Ht 
J 

H! 
! 

~ H.,1 
! 

~~ft. 

~;:; •• ] k± c-u jficer ... :V ]~ 
-t_ 
~G1j\\ 
-i+ 
~ O.f; 1 \ 
t+ 

f 0-ild _t 
' z. 

-i-
1 °~i i-l 
t+ 

f OfJ l \_ 
-t­
~ D.f J!! 
-t-+ 
to.f; l-i 

7t_ 
T O.f. 'l_, 

I 1. l _t,. 
~ 4.Cj t { 
t-

f·H·LJ. 
I Z. Z. 

1"it 
T -f<t· t-i 

, I. I 

,-i ~;1 t -Y:. 

~-1i _,z. 

l/'-1 ft.-1 i -· 
t-.f t _., 

~ -1 ,'l.-i -1: -.f 

lf4 -i t -~ 

~ ~-~t 

7f ~ t -~~ 

~-1 irr. -z 
4 T fz 

t-L 'JL-f -f 
4 1 ~ 

~,-1 f;-1~-~ 

-<""t- 1 f:-1~-J~r. 

,--1 -t -%. 

~-~ t -~ 

lf-' t -f 

~-' t-f 

z;-1 t _, 

~-f t-1 

~ S{ i- ~ 

v "- "-Jt 

,-f 1-~-t 
r;-1. 7/'-f ~-f 

~--~ f -~ 

~-f t -}IL 

( 

( 

{ 

( 

( 

{­

(. 

(-~ .f .... ~-! I I 
I 'Z.. ~ ----.L.----- -------

x) See.tootnote below ~able l. --------~---
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Table 1 I 
Tab!• 2 

tions of the process 'If+~ ~ 1t +A x) 

·~-. * · •. 
1: - functions for the process ¥.., ~-+ V + h. x) 

~ '< --- ~-- r ....,..-
.Amplitude~ k:t (WanS) I \(:t (Crossing) 

Dominant Rotation~ .Aapl1.tu4es k± (W&Ds} 
,.-...; 

parit7 
K i: (Crossi.Dg) 'Daai.Jumt 

- - par1t7 

--- --
-t + f,. 1}1 .:.f t ·Jiz. 'f,'L ,-~ t-Yt {-t}j l. H~ -i- ,-i ~;1 t -Yt v--1 -t -~ I 
tA,!_t 

~o-1J\\ l-l}:r 

tt- q;•t -~~- tf'L ~ -f t -~l ( -v T-t( L H~ 
_-{+ ~-· i -4;~ I ~-f t -1't. I (-y'hl 

OAj ~ \ 
1 O.ij i \. 

-i- ~~ l-1·r .. ~'L ~-1 t -1 
.t Ht ff+ I ~_. ... ·1 lf-' t -f I {-4)7 

#64·1-i 
(-!}T ~ o.f i \ -! f,_ i-

' t.. oz.. t H! --f- I ,.f-.. t -i I 
--i+ 

·1 O.f• i-t ~-1 t-f I (-1}7+1 

f ... -i t -~ tP. ~-f ~:-' ( -!} J-f f 
' ; 1 1 

fo.i·ii 
tH~ ft + I ~ -1 1 -~ I ,-f -1: -f I 2. 1 (-t}' 

I t.- t. 5 OfJ t \_ ,,_- t 

'ft_ 'ft ~ -1t-4 'f/ ~-it -1 {-!}j t. Ht -t-

o.{. l. \ ~ o.f • i ! 
lf. -i t --t I ~-~ t-1 I ( -t):J+f 

' J t.. 
I Z,. . !. 4 

-t+ (f,-· t -1 ft ~-'~:-' (-!}:r+l 4 H; -i-+ Cf t -~t t-~ 
=f 0~ d i 

t~t; l--i I (-rJ:T 
4 

4 ~~ 
It,. ' ' 

I 4 H! ft_ 
7f '" t -~, 'if "'- -1: - YL I 

_i- -~ ct. l f t - J; .. (-U;r 0~ I\ -i 
(-1) J.,., 

t<J~;l-t 
ff. t.~ t t. 

I t. 

!. 1 !.. f Ht: _t .. 
~ ... it{ 

~-~~-t¥t_z f''1-~-~ I (-tJI 
I ' 

_it I r -%_ ~ 'l l/1 t -'fr. (-fl7# i ft-
to4•l-i ft + H1. 14 • ! • ~-t ~-1 ~-1 ~-1."~'-f ~-~ 1 {-~ Tt-f 

J 1. z.. 
J z. i ., t 

) ~: {f- r~+nt) '1} ~: [l- {M-In} Jh~re r is pion 

:H! fft ~~-~ f2_, ,-~ I ~-~-~:-~ I {-t}7 
·11 ..... t -i 

I 

, '2. t 
I 

~ 1-1! l- 1 r.-' rJtJ 'f.-~ r'L 1 , J"I+' 1 and vector meson mass in Table 2, 11- isobar 

proton mass, i - square of tranaferre4 
ft. 4,.·!-t I 4 t -f 

I 'Z.. t. I 

in the ~ - ohaJ;Ulel. 
x) . ---------- --------J-----

See footnote ~•low ~able 1 • 
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Table 2 ( continuation) 

----"--r-----~----:----------.--------
i Notations Amplitude 

----r---t-
0 - + 

Ht ! ., 'H. 
.t .(3 t-t1;i.!. 

t i _f-
J. H 4' I f ~i i l t 

i 
Lt H 1s 

t 
4 H.,, 

t 
4 Hit 

t 
4 H 1S 

t 
4 H~'~ 

t 
t HU> 

t 
4 H.u 

i H;t 

Hi. 
4 t-l 

t 
~H2.41 

~ 

-t+ 
f H · '-! rz " 
-t-
.p If . ~ _t T J ~ -:, 

i+ 
[H·,tt 
_t;_ 

tHdl 
_t-
f ff-J_! T·- I 2. z. 

f:.t 

f-H; t -t 
-t- I 

t_f4i t 1 
-i+ 
t-O; tJ 
~{-1-

.p "· ,_t i _,.) z. 2. 

_-/;_ 
f ·~ L 
t" -H i z.- t.; 

·------' 

k ± (Wang)j k±c crossing) 

r f r1.- f -r ~t. 
~ -1 + _,,_ 

~ -t: -f 

(/; fl.. -1: - f 

'f.. t -1 

¥ ¥. i -1 
2. 

r. i -% 
1 

Yr~~:-'4 

~ l-% 

Y' fn t -312 
1 

t I 
~ -t -l 

t ~ f -2.- I 

10 

1 _, t -Yz. 

~-tt-Y,_ 

r.K t-' 

¥¥. -~:-' 2.. 

Cf'. (/J t -1 
1 Tt. 

¥' r,_ -t -J 

~<f{t-%. 

~ '/, t- 3;2. 

~~-t-fL 

lf~ ~:-% 

~ ~ 1: -}. 

~ ~ f-2. 

ominant 
parity 

L-Ur 
{-t)Ttl 

(-JJ 

{-1) Ttf 

{-ljJ 

( -yf+( 

{ -oj 
{-f) 7+{ 

( -!)j 

( -l)Tt( 

{ -t}j 

(-I)T-f/ 

1 _______ .............. _ 

In Tables land 2 these corrected K-functions·, 

denoted by ki:C crossing). 

J. ~ns p1racz_r!J.!.!!.9S!.a..J:Sr-!!~~..!!:9LE!.!~.!!!!:!!.!!! 

22!!!tt!...i!ll! 

The conspiracy relations give additional kinen 

zeros at t=O 1n some combinations of the parity-cons 

amplitudes. The physical meaning of the conspiracy r 

in processes with unequal masses is explained in/5~ 
derivation of conspiracy relations we follow the met 

discussed in/18( and also in Appendix A of/5/ and obt 

For the reaction 'it ~ ~ Tf + ~ 

0 t -i ) ( i _t 
-{; ( fo I . L 1. -t' t0 t L 1. = f fo-f; J.- t - *-1 . i - . 

't..L ·-iZ.2 L2.. Jt,, 

. _-/; 1: ) t (-i _f ) 
-/; { foi-H. + to-t-ll = 104. i L - .fo-4; f f ) 

I!..Z. ,roz.Z. J Z. Z. 

1(-i _t \- t3;Lj-f - _f ' 
.f to.f.i-l-t' fo-1-l-{)- ( fo(;l-f to-l;f-j 

,rz. t ,rz. 2-

For the reaction Y t f ~ V t L'l : 

t(_i _f ) -t(;-' -t . ) 
fold-d + ~--1· J._J. = fo-t.!-J. - fo-1-1.-1 ' 

,~ Z. Jt. z. "'L 2. '2. L 

t(-t -t ) -t(·_t _t ) 
to.(.ll t fD-.f .11 = . t61· 1 4 - to-4;! -2.

1 
J 

Jz_t. lt..Z- 12.... ... 

l(-t _t; ) if-t - -t ) -/; to~. i-1. + fO-t-1-J. = 1: (-~04i l- ~ I D-1; l- f 1 
ll.l, IL2 

I( t + )- -tf(·_t __ -t ) 
-t f-«; f_J. + f1 1·!.- L - · t -i.f; 1 .. 1 f-1-/· i- J. 

. 2. t.. -,z. 2 t t.. IL Z,. ' 
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Table 2 ( continuation) 

-T"-----------r-
;:::ude~ k ± (Wang)l ktC Crossing) 

-t+ 
.p•-t·lt. t ., ' t. !. 

' -t-. f i1j l t 
-t+ 

f H· '-~ I 1 '-' 

-t-
.p fl . ~- t 
t 1; ~ --

t+ r .. ·.kt 
_f_ 

t.4d 4. 
t­

t-Hi"t -i 
tt-

f_H; t -t 
-t- I 

t_ui t 1 
-i+ 
t-H; tJ 

{--1-

.PII.}_t i _,' 1 2.. 2.. 

_{_ 
..p ·~ { 
"t -H; z_- t.; 

------------
rir2.-•-t ~~t. 
~ -1 + -~!.. 

(p ~ _, 

r f ~ 

(/; f~ -1:-1 

~ t -1 

¥ ,'L i -1 

~ l-% 

Yr~-r'4 

r.t- ·'% 
·I 

V' ~ t -3;2 I 
I 

~ +-i 
~£f. f -L I 

2. 

10 

y _, t -Yz. 

~-11:-r,. 

~ K t _, 

¥ rt'o -t-f 
2.. 

ct r'. t _, 
1 2.. 

¥' ~ i -J 

~<f{t-%.. 

~~-~-
1

/L 

~ ~ + -fL 

lf~ ~:-% 

~ ~ 1: -;_ 

~ ~ f-2. 

ominant 
parity 

(_ -t}j 

{ -v:rtl 

{-uj 

{-1) Ttf 

{-1) ;r 

(-yJ+f 

{-ljj 

{-f) 7+1 

{ -t}j 

( -l)Ttf 

{ -t}j 

(-I)HI 

In Tables 1 and 2 these corrected K-functions·are 

denoted by ki:C crossing). 

J. £.2ns pi£!gL.!:!J:!~!2!!!L.J:~~.2J:g_!!:S!,.;2!!!&2!!!!:!!!~~ 

~E:!...irll! 

The conspiracy relations give additional kinematic 

zeros at t=O in some combinations of the parity-conserving 

amplitudes. The phy-sical meaning of the conspiracy relations 

in processes with unequal masses is explained in/5~ For the 

derivation of conspiracy relations we follow the method, 

discussed in/la~ and also in Appendix A of/5/and obtain: 

For the reaction 'It ~ ~ Tr + !J 

-r(·7it -i )- +(T-t - -f-t ) (J.l) 
' "tol-L!..,. t0 f -L1.. - t'o-t;J..-t. 10-1-i-.i J 

Jt. L ·-j.z. 2 Z. 2.. .12. Z. 

( 
.. -t _t ) -/; r--~ _f ) (J.2) 

-/; foi·H. + fo-t-1 i == fo4· i L - fo-1·11 1 

IJ..Z.. .1~%. Jt.Z. Jz_.t_ 

-tl{_i _t \ t3jLj-T _f ) (J.J) 

L to4.1-1.-+-fo-l·l-{)= ( tol;f-1-fo-.fiJ-f . 
1 Z..t ~z..z .. 

For the reaction Y ~ f ~ V t L1 : 
·" 

t r--~. -+ ) i (~ t - t ) fol:l-J.+~ .. f-1..-J. = fo-t.!-1- fo-1·1. 1 ' (J.4) , .. z. ll. z. 'll. 2. 12.-2.. 

t(-t -t ) -t(·_-t _t ) 
tot-ll + /tJ-.f·lJ. = · fo,.14 - to-4·1 £ J (.3.5) 

JLZ. /t.Z. /2.... /._, 

.1( 1: _-/: ) t-i(-1: _t ) 
-/;t fo~.i_.J.+f0-1·1-J. = fo#;f-~- fo-I;J-£ J (J.6) 

IJ. f. IJ_ 2 

,1( t t ) -tt('_t __ t ) 
LL f-f-1.1._1.+ fl-1·!-! :=. t-f.f;l .. 1. -~1-l·i-d. ). (.3.7) 

II?.. t.. JL c. t t. )L z_.. 

i 
It 



!(_+ _t ·) -tl(-t _t ) ts ~-fl-~tt"f-4-f, . .£! = f-4f;li-f.t-f·j1 1 (J.e) 
1•2 2-2. . 2t .12.1. 

for '/ r i -~ V + V 
t.'i(-t _t- ) - t2. l_t - f ' 

f-1-1; 1-(T '-It; f-1 - - ( ff-f; ,_,- '-H;. 1-f) I 

-1:1(-f + _t ) - -1:1(-t - + ) (J.9) 
f.u;2-i tJ-&..1-! - ( tu.l1-~- :fl-t.J.-1.) 

2 z. . .IZ, z. "' .... .11 z 

t ( t --1: ) - t(-- t - - t: ) 
'tl·I;OI ·+ f D-1, Of ,.... - fc.•.f; 0( to-t; Ol ,) 

for N + /II ~ Ll t- Li · 
. ( t _-{: ) . (._t - t ") 

-t fl J. • 1 ! t t_ L L 1 ! ::: - t f J 4. • i L - t-L t. J J. / 
t. I 2. Z t 2,. / :!. 2. ! 2,.1 Z ;/_ t. !.I "' ! 

~r·-t _-f: ) 'f-t PI: ) 
't f_ H .11 1' /J. -!. 1 J. ::: T t-J. l J .H - T J - !. 3. 1. ; 

Z2.'2.2 Z. t.' 2. t. ._:£ 2'1 2. ~, 2. z_ 

From these relat~ons and Tables 1 and 2 we see, that t~s 

oonsp~ao7 belongs to the class III oonsp~ao7 relat~ons 

aooord~g the group-theor7 olassifioat~on/21-23 ! Th~s result 

was establ~shed ~ /4/ b7 means of group-theoretic methods. 

The oonsp~ao7 relations (J.t)-(J.9) can be sat~stied 

l(-+ _f ) 2/-t _f ) 
fl-1;2-~ t f-li..J_j ::: -t( fJ_j_j_~-(1i.J_j} 

%. 2. <- t '&.1 2- z z. 2" 2. t z. 2.1 2- z 

b7 two different WQ7&: either all ree~dues of amplitudes 

~ (J.l - J.f) have an additional k~ematic factor -b 
( eTaBion), or eTer7 ampl~tude r retainS its &~gular 
behaT~our near t•O, but both aides ~ (2.1) aDd (J.9) must 

approach the same l~it ( oonsp~ao7). In this case each 

trajeotor7 w~ haTe ·the correspond~ oonap~rator 

trajeotor7 w~th opposite parit7. Faotorizat~on g~Tea also some 

~ormation on the behaTiour of Regge-pole amplitudes at 

t•O aD4 can help ~ the oboioe of the s~lutions of the 

oonap~ao7 relations. FaotoriS&t~on w~l be oona~dered ~ the 

next aeotioa. Here we g~Te oonspirao7 relations for the 

processes, whioh take part ~ taotor~zat~on. Jamel7 , tor 

"'.,. y ~ 1C+ It 
t( -t _t )- _f(_t ___ t . J (J.lO) 

.fo-I·D-1 + fo-4·DI - toljOf ~D-I·o.f ' 
.I / ~ 

12 

l 
~' 
tl 
if 

' 

( 
t f ) r_t -t ) t h J. • 1 -1 r f-t _J . ..£_1 =~ - -t (til. Lt- t-1-J.. J. -z.J. , 

t.LIZ. Z. 2. t.l ~ t, lt"t t 2. .%'%. 

-f(_t . - t ) .:: --1-/ _f . - -;-t ) fJ_j L! 1' t_!f .. Lj . l F:.-2.! i!; -f f..J.!. 1-1 . 
L Z..' Z Z. ! t' t t - ' "' Z. 2-' '2 Z .I 

Relation (J.lO) was found in/5/ and relations (J.ll), 

and (J.l2) in /lo{ The helicity amplitudes must obey also 

so-called threshold/25/and pseudothreshold/lS, 26 /constraj 

equations. In photoproduction the threshold and pseudothx 
1 . 

hold {-:: (n11 ± t) coincide • We represent here threshold. 

constraints at t = f- ~ for the process '1-t f ~ lC + f.:. 
For the process )' t p~ V +- _Ll these constraints do not 

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

13 
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-+ ·)- -tl(-t _f ) 
t' ;_,_f. 5 { - ~--lf;l J.. - ~1-1• J 1 I 

'z.:. 21. ~1.!. 
(J.s) 

- f ) t% 1-t - t ) (J ) 
+ f1-d.·1-! = ( tu.1l-1- ~~-l·l.-1.' .9 

. ~z. z. ~ ~ "'z z 

e relat~ons and Tables 1 and 2 we see, that this 

belongs to the olass III oonsp~aoy relat~ons 

group-theory olass~f~oat~on/21-23! Th~s result 

~ /4/b7 means of group-theoretic methods. 

relat~ons (J.4)-(J.9) can be satisf~ed 

~aren~ ways: either all residues of amplitudes 

have an additional k~emat~o factor -b 
reta~s ~ts sbgular 

t•O, but both s~des b (2.1) and (J.9) must 

same l~~t ( oonsp~ao7). In this case each 

have ·the correspond~ conspirator 

th opposite parit7. Paotorizat~on gives also some 

on the behaviour of Regge-pole amplitudes at 

help in the choice of the solutions of the 

relations. FactoriZation will be oona~dered in the 

Here we g~Te oonspirao7 relat~ons for the 

wh~oh take part in factorization. luael7 , for 

+Tt 

t _f ) -/:(- t __ t . l (J.lO) 
o-1; o-1 + fo-4;ol = - toli Of fD-1; o4)~ 

12 

I 

tJ 
·:i 
~ 

for 'I.,. i ·-? V + V 
t.l(- t . . p t ) - t2. / t - t 'I 

. ~.f-1; 4-("t '-tt; 1-1 -- ( ft-/;f-t- '-If:. f-{ J J 
(J.u) 

l ( t -- f ) - t( __ f. - - t ) ftJ.f ;ot + f D-( ot - - fol; Of fo-1; o J. .; (J.l2) 

for N + /II ~ Ll t- Li ' 

. ( 7-~ _ t ) . r-t _ t -) ( .3) 
-t 1-1 J J . 1£ t f_ 'L i . 1 f : - t .f1 J. • i 1 - t-L t. 1 J. / J "1 

t. ' 2. 2 t z.. / z :!. .! z..; z 'L t. !,I t. l 

I r· --f --(; ) J r- f - 1: ) ( J 14) 
'1: f_1f.J1t/J.-!.J.!:: T {_t.IJJJ- ~1-!.3.-l; • 

z 2/ 2.. 2 l. t.' 2. 2.. 1 ! 2 2 ~ !.' 2 :!. 

l(-f t ) 2( f _t ) fl-t;L~ t F-U .. J_j = -f( f1--1.3.-1.-f._11. J_J I (J. 1.5) 
%- 2. .. t. '&-I 2. z z. 2" 2.. t t. 2" 2 t 

( t t ) f t -t ) 
-1: h J.. J.. -1 r f-Ll . ._d._ J. :::- ·t (fil. Lt- t-1-J..J. _J. '(J.l6) 

Z..L.~Z. Z. Z. l.~ ~ ~ lt-12. t 2. ! 1 %. l.. 

·(-t . _T: ) - .;...f-1: - ~t ) 
-1:. fLJ. L1 t t_J.!.J._J -· -- ( FJ .. !il-l f_ 11_, 1 _.J .(J.l7) 

t Z. 1 2. z. ! t' z. t - ~ 2. l. 2. 2.-' 'l z ~ 

Relation (J.lO) was found inf5/ and relations (J.ll), 

and (J.l2) in /lo{ The helicity amplitudes .must obey also the 

so-called threshold/2.5/and pseudothreshold/la, 26 /constraints 

equations. In photoproduction the threshold and pseudothres-
1 . 

hold i-= {tn1 ± r-) coincide • We represent here threshold 

constraints at 1: = /4 ~ for the process '1-t f 7' IG + L 
For the process Y t p~ V 1- .1 these constraints do not play 

an important role, because the point f: = 'In~ are far from the 

~ 
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pb7sica1 region of th&s-cbannel. But for both processes the 

pseudothreshold :relations at t = ( M - m)'L:;:: o, O!J (GtN) ~ c 

are ver-r important because this point 1:1.es near the 

pb7sical reg:1.0n of the a-channel. l!'or derivat:1.on of 

these constraints we use the Cohen-Tannoudji-Morel-

Nevelet method, based on the simple behaviour of the transversi1 

ty amplitudes/27/ near thresholds and pseudothresholds. 

The oontraint equations read- ~ 

at f:. F._ for "t + p ~ TC -t Ll 

~I F(:.•J + {i Fp:.r <y Fi~J + ' flY F; f ~ 'f/, "·'") 
{ 

i- t p/ F. tj 1 ~ -Vi fc.r;,)+ FtJ_4J-'-fiY lJ1J -1-J ~ ~ 9i ~ (J.19) 

~ { F(~,) + {i Ftif) 1 i, J Fi;,l)- i(3 )/ F.tt} ~ ri 3 ~ 

f 
+ t r.; f . F..t2 J ~ ~{if?_~,)+ f(J,II)-tif1)/f=r.~l}+tJ l.j ~ ~ / 

~ We use the notation 
-t t 

F~. -~lj 

(J.20) 

(J.2l) 

-t 
F["")) = 

where X::. ~ lft. 1 "j : .Jn. Bf • ~ is the scattering angle 

in the t-channel am. system 

f,'f,_ t "'' e, = u.t, + t'- -t{M~"'f-t9 + t•(M':. .. j, 
[
. u 

~~ 1f 4h-.C4 ~ .t i </>{~t)j j w~ 
<f {-4,~ : .J t (AI~ n/+ /--4 -t) - J f '(AI :_,.y - f m '( P/:-f' J + 

2. L{ Ill 2 2. 2) +rm ,.,.,_m-tt;• 

14 

~ 

I 
I 

I 

I ~ ' I < 

at + ::. ( M -mJ't fer Y _,.. f -~ 7T + £1 : 

w'l[ Ft _At . ( t t)] 'f 
1 {,,~ -tJ (4,S) + ""J f{/,1) -tli F:i.. ~ t .) 
Y''Lf f{~·t; + fi Fr~~~J -~~ ( f(:,) -fiF})j ~ ~$ / 

d-fi f=r~•J t f(:t)- i /1 (fi F{~t!+ F._jj"' 1/'
3

, 

71}-r- ,_t + . l-e-t t'7""' /J)t. 
T L ~3 '{6,5) + 1{1,9 -~)f (13 'f.tl)- F:t.)J ·- T .) 

t[-r. r=rt,1 - Fc~11 - ')f (fi Frt.; -r1t)] ~ if~ 
at f:. {M-m) "1.. for 'I+ f -7' V + L! ; 

7,}-r t H + ,.... H t . (, H t t r. "t -
T L - H s + f6 (t,~ +I! {413) 1- tj (fi -IJ + H -fl -t-'2. rr.1 -16 I 

. t + ) t. ;; -t: t) - H t -li 1-/(i~ J.t)- ftl!J, ,& -t !! (fi H,s + H1,_ + ~ 1.1 x 1.4 

. z..) t ] 2 -· fi (1+x/ Ht.j _ -~ ~ , 

~'Lr-~3 H/ tti fl{~s} ·-fiHr~3) -r iJ-(/-11; -IJ H.,~ -tfi Hj -t 
·H -t- u + fi H t ) l I t t) 

t {i (~r) - n{zz
1
u) t 5 (u, u) ·-Y ( f/15 -fi H,t 

t ) {;] If 
- J.~ H21 -+ U+.:x...t; H~.s ~ lf / 
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of th& s-cbannel. But for both processes the 

relations at t = ( M -m)'l.~ ~OJ{~)': 
c 

t because this point lies near the 

of the a-channel. For derivation of 

s we use the Cohen-Tannoudji-Morel-

' based on the simple behaviour of the transversi1 

127/ near thresholds and pseudothresholds. 

equations read- ~ 

or i+ p-+ rr-tt1 

{i c t . rt . (j F.t ? .; 
r(~t) - 4-Y r(~l} + t 3 ! t. J::; fi ,_ (J.lB) 

f c.t c::+j J 
+h(Jfl-~fi'¥'{1;1) -.:.!'1. ~ ~ ( ) 

-~ ~ J.l9 

t t •(i t} 3 
Fts,f) .,. ;,. )/ F{l;J)- t. 3 Y G ~ ri .) (J. 20) 

' f . i 2 J 
+ FrJ.t-liJ + i R y f1~1} + t.J0. 1 ~ ft / <J. 21) 

-t -t t 
notation F{.J.)) = F l - !t fj 

~ ) "j = ~ ef . ~ is the scattering angle 

Qlll.system 

). ~ ..b + 1:: t- i { M ~ "'f. t 9 + f '-( M L_ "'Y; 
~ ~ [t<f{~t)j fi w~ 

/ 

'2. 1 •2. tl t-( 2 .. t..) t 'Lf 'L t) +rn +f -4- 1 - ~f AJ-rn/ - m c 111-t/+ 
t 2.[ Ill 'l 2. 2 ) 

1- r m '"' -11/ -tc; ' 

14 

I 
I 

I 

at .f. : ( M -mJ'I.. for Y 't f -~ 7r + ~ : 

u/-[ r.+ -t::+ • (-+ t)] . 'f 1 rt6,~-~·!.,(~,s)+"'-J ftt.1)·tfiFi. -.:::. f ~ 

¥'2[ f{{-o + fJ F{~~~J -~J ( f(~) -IIG_t) J ~ ~ $) 

i.{ t cf . l.r. c::-1 t-1 7 ?bJ 
~:... - {j F($j 6) t I {J) t)- ( J ( ~ 3 '(JjJ} + Ft.) J ~ T ) 

?J}·r- ~ t t . /- c-t t, 7""' /lJt. 
T L ~ 3 rr 6,5) + 1{1-, :S) -~;;. ( 13 rtt~ - F:t. )J ·- 1 ) 

¥'![_~;- Fr:;J - F{~~J -l :1- (fi !7/r; -r/)] ~ l/: 
at f:. {M-In} 

2 
for 'f·+ f -7' V + Ll : 

7/} r II t H + ,.... Hi . ;, H t t .~. H t - -~: 
Tf-ngtf6 (t,~+l2. {4,3)r<J(fi .t1+H,

11
t-r2. .1 -t6H~1 

ut t ) t!.. i t) - Ht -li nr.~~tt)- ft.~'# +!I (li H1s+ Ht,. + J.U JC 14 
- t.) t 7 2 -- fi ( 1+x; Ht.J _ .~ lf ) 

~'{-ii f.l,' tt t fi{~>J - r.: llr!.; ., •:;. (!1: -li H: di H j -r 
· f uf tfiHt) tit +) + {i H(~r) - n{lt,1.1) t J (u, '~) ·-Y ( flf; -fi H,t 

t ) .-(; J 1/J 'I - .t..t H21 -+ (1+x.~ Hts ~ T / 
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(J.22) 

(J.2J) 

(J.24) 

(J.25) 

(J.26) 

(J. 27) 

(J.28) 



7/J'-{ Ht - H. t r- H t . (r - H + H t H t 
T - g -~6 (l,s) -~1 ('1,~-+ 1-)/- -~3 ~~- 11 _,.(i -1. 

-t H t Ht ) 1./ t t) -fi H(t,J-) +Vi {1%~t)+ (~-tl} + .Jil6~!1"-t H11-

+ ,_{j:JC. H~ - 6 (1+ ~·9 Hh ) ~ lf2. ~ 

1u1[ t + t ' (- - H t t H t 
7 H9 +fi H(,,s) +fiH(.p) + -t.ff -vJ 13 -H.u tv'2 t 

t t It t ) 111.",;;H t H 't ) 
- fi H(J,r) + (j H{,~tf) + (to

1
11) - i (r3 t5 + H 

- .t.li :1e H ~ + Vi (l+rc"J H~ _7 :::. ~t) 

~1{ vrH: +Vi Hr:sJ -ri H~v ti!f(-1-11; +~~~:+a HJ.r 

H-t H t .r; H t ) 2.1 t r- . t) 
+fi {1,1)+ tz;v)-vJ (itJ,19) +.'J/(Hts-v3 H1,. 

H·i ( .'lj t 7 "-J ll'~ -r .v~. !4 - ( 1+ <t. · H t3 ·- T > 

71/-[H t - H t H ·t . ~ t t t 
7 L ,- ~~ {~s) -tt (4,3)+f.)J('!3Hfj+H11 tliHj_ 

Ht Ht: t ') 21 t t) 
-ll {~ 7J - v'3 {1!,!1) - H (z~tJ)J - J ( fi H.,,r; t 11 1r. 

_ .!)S ~ H! _,. {i (t-tl.} H;! .. 7 ~~ • r::. 

7Y 2.[ i . I t f - + t ) 
7 - H to+ (.J.l {j H,9 - H 1% +11 H(t~Z1) - H{f~t1 -

- yt-(.JJ H: + H,J) + ~IJX H'L~ -fi {?f 'Itt) H~ .7 ~ 1/J/ 
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~ 

(J.29) 

(J.Jo) 

(J.Jl) 

(J.J2) 

(J.JJ) 

.2. - t • t - . t r , · ~ t ' ?f J lf /,) + ~. Y {- H 1't -· U H.,~- H(!p2) -1] f(·.,.,, t.o)) 
( I t) . i ' ) H t 'l· . ~ -:;'" fltc -v"i H1i -tJ.'J: fl:s -,_ f+ t:t. 21 ~ If I 

- t _ ,,t _, r . - t t _. t 1-1 -H,c t'6' ..... {fi,;J -~~ Lf~·;.f)t~y~h/-1.11 -H12 t1zH
2 

·f t6 lf/~1) _,r:g ·~ ~- t2) + f:(~J.e)) +!! (..q H,: t H!) 
• . - 'I ' f 

-- ~tf? ·;,~ fl 2.3 -t tJ (1-t .:rj )f~j -~ ;, 
t 

. 7 ~J 

~ .

1
- t . -t t . 

- - ' . t . t- -.,t II H,. -- ll lir~· , ) -,6 Hr , 1 ,.. c 11 i _ H _,r, H
1 

.. / f ,_," 
- .~ . • I c Jt'!; ,r ' 11 ! 0 . "' 

(;' H t ll t r- I I t I. ,H· t -;·i ·t )' 
+I:.. {f,~) of n(H, ~~I +JJ fi(t~la_) -y 1 16 1- I/ tJ " 

f ) t -, ,/1 ,) 
- .).:<' ll~., + {1+ ~7.. 1-!':.4 I ~ I 

?J;!Ht -~~f : (- ,,t t - t 
1 ;~+Vt !(~~) -tfif.I{~A) +<-'y _(j ij 1~ ~H12 'f lr//

2 

r- I ~ i · ·t \1 ~ '- 1 · t ). 
+v611_-~~~ 1'v.!H{~u)- 1-yf~io')' +.Y-( ~i/itf6 ·-!fit 

+ :; /j .t If ~ - t0 l Ir x 'L) H t ] """ 2/ 3 
-'-s / t1_ - !.) 

¥/~Vi lit -•• H 1~,) -rt H1;'1} ''J (11,; +fi H,;- ,t f!, 
- H -t H t - LJ f ) . L(LJ t .r. L1 -:: ) +lit (7;J) - (~~!2) - 13 '1(,,/,,) -t J I ·1-: ,.J.. d, '1.1 

H t f. . 2.) H t" } "-' (j 3 
f-2'X. t~ - · 1+Jc · l.lf - I .) 

17 

~--------------------------



t 'Ht . (r -Ht Ht Ht 
{i,s) -~t (4,3) + <-.!/- -•3 ·~- 11 ..,.fi -1. 

Hi t ) , t ) 
{!tJ11) + H (!~41} + .JIY 5 ~~ -t H1~ 
fi (1+~) Ht) ~ l/12. ~ 

+ t . (- - H t t Ht: {,,;) +fiH(1,,) + {_.!f -vJ 13 -H_,1 -tvt 1. 

Ht:~ttJ + 1t~~~v)- i
1(V3Hf; + Ht:) 

+ Vi (l+rt:J H~ ] :::. rl, 
Hi Ht , (- t t r 

(t.s} -t6 (4_,1 t'- II -1-1 + H +fZ H 
1 '/ I'/ 1" 1J ff ~ 

t {g H t ) 2./ t 17 · t) tz;~J- g (1.c,19) +}I ( Hf5 - V3 H11 

(1+ 't-~ Hf3 J ~ f1' 

+ - H -t . !r.H t H t t [~s) - t t (4}) + <-)J ( "3 t3 + 11 t li H 1. 

{j H t Ht ) 2 I ·t t ) 
3 (1~2.1) - {t.~t,Y - J ( fJ H.,s t t/1-r 

-t fi (trz) H;~ 7 ~ • yt 
lr; Ht -Ht -H+ Ht )-. u f'f 12. +11 (t~2.1) - {t~~ 

+ H,J) + :~.,Tx H,_~ -rs {?t "CtJ H~ .J ~ l/J/ 

IB 

(J.29) 

(J.Jo) 

(J.Jl) 

(J.J2) 
1 
' 

(J.JJ) 

~ t ' z ~.t ·v t -·t r- aH-?f .) J I 1,) .+ <- :' {- H f't- u H.,~- H{'1p2) ~- j L't-t, zo)) 
. ( I H t) . i . ) H t '1 )}J ~ -:; '- If tc - vI 1i -t -'- :zo H: 5 - ~ f + t: t. 2!f .~ r , 

1!• · ~ I f ' t -/1. -I - ; - t - t-- -H,c 'fl6' ..... {s,{J -~! Lf~-~-tlt~y~hl-/11 -H12 tltH
2 

·t' 4 t - J 1 J. ·t) - ·- ;:..,· ,_ .. . -
·fit lf{~S) -1/J .· l~t.?) -f- '(f~!e) -t-!J --.fJHL t Hid 

t 
. 7 ~J - . - ~ . t 

-- .!J? "~ 1-12.3 i' u (1--+ :r;J !l!.t ~ ;, 

¥.1- t ·t' t . t-
- - · 'f: . ;- 1 1 t {J H,, -· 12_ Nr~· ') - ~ 6 H( ~I "' r, v I- H _,r, H1 ·- v (;. '" 

- ,, -, c l,'!; ..... ' 11 2 - ,_ 

r; H t ii f: r- !I t ;_ .H. t - !'I t ) +I~ ('ft~) of n(H,~~/ +/J 1'1(f~;V -)1 1 16 t I! tJ • 

f- ) 1-!t ....., 1/J ·' _.)_~'11~ 5 + {1+tc_ '':.4 1 ~ I 

?.J;
1

{ · f - I - (- t t - I 
I L H;,, + vtl~~l) -!fi !-!r~:4) + ,·y -fi 1-/1~ 7' HIZ 1 ul/ 2 

r- f ,_. i: ··f \1 •'- l ·l) 
+ li6 II~-~~) 1- v.1 Hr~u) - 1-ff~ 1o'J., +Y-( ~ i It rl6 - If it 

+ ::{i ~ li ~ - tG l ·I+ x·L) H t- J """ 7./ 3 
J •. ~ / 21_ - /_; 

~2 t ~ f It.· I ·t -t 1
-

V -6 if,, _., H I>,•) -al-f1~'1} '') (!i11 
+r. H,,- ,, II, 

-Ht- H f - LJ f ) . L(I.Jt r; i-l=-) +liz (!jJ) - r~"l2J - 1.1 '7{,1.~ 2·) -r J .. 1, -~- '~ _ ~~ 

+~~ H}3 - (1+xL) H~} ~ lj 3 _) 

~ 
17 

.• 
,, I 

(J,J4) 

(J.J5) 

(J.J6) 

(J.J7) 

(J.J8) 



w~r~'" (- t . _ _ ·t 11 t ) 
1 L ;; + Z] -IJ H,3 - h 1, -IJ .H::-...~ 1 ~- (u,'i~} lJ. 

t I -H· t H. t-) - 1·1 t .r:: · tl H + ·7 1/J::.. 
-)j ( d ft>· - 1~ -t ~ll :X.' '1 -r3 (f-t:t I ~3 / ~ '{ (J.J) 

~1·i H,-t: -t t) (-~~ t- 'j H1;- kr:~ l1) + li 1-1 {:o;~9)) 
.' ... l-) Ht I 'I .. J/ t J ?IJ'~ +}f'l(i../1~-ttfl/ffr -·~'\: Uft-('/-tXJf/23 ,_: fJ 

(J.40) 

1L t[ t· . ' t t - .-f t ) 
T L H1 + L'/1- ( t/I H13 t H,11 t V1 If (~.u) 1 H(za_l!) 

- J l(,r; H:~- J-1
1
:) +.t~i~ H~ -YJ (!+~9 1-11~ 7 ~ 1~ (J.4l) 

4. £:!ct~tl!!!!2!! 

In the next section we shall see that the asymptotic 

behaviour of reggeized parity-conserving amplitudes has the 

following form 

.l..ol.t {i:) + 1 'Yi, +I' ~~ _ __.;,__._ E ( C4){}, ) k 
4.h. it o(~(f) lr' 't. elt;IU 

(f .. f<A \,.d -;/ 1 

...J., 1 ~A,;f)/ 
(4.1) 

r-' k :J: {t-) 'j ± {t-) (.~)n(:J: -M 
e,4; !)( ~A i Dt .Jo 

. ) 
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~ 

I ' 

' '/I 

~ 'r , 

"--'±. 
where J< is the crossing faotor from Tablesl and ~ 

tA;De ± 
~~ -= "1-llC [ f AI {

1 
J/ / } ·' i tA-i 0/t} is the dynamical part o1 

residue functions. As is known/2' 5 ' 28 / factorization B 

some information about the t-dependence of the residue 

functions which could be useful in choosing evasion oz 

conspiracy. The general form of the factorization cond 

of the Regge-poles residue functions reads/29 ,JO/ 

[J~ (~~~ l!e<) {tJ}~ f ttl~ fAI'(t). f eJ-+ cy-f:) . 

In our notations this equation can be rewritten as fo) 

[ 
± """ .:i:. . f: )oi-Mz.J l 

:?~ (t) k 
2 

{ t) L AtrPJ)#. = 

b' :tt) ~ 1 (t) rtotl{"-~Y.! 'f/liik/{1) u.,/" 
where the subsoript l represents the reaotion D+l-
2 corresponds to . D-t ~ ~ t!+ A and J to C+ A -; 
This equation near taO is given in Tables J-6. The sol 

for the factoriz~tion conditions with lowest t-depende 

given 1n Tables 7 and B • 
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H 
t , - _ Ht II t ) 
3 -/1~, -13, • ..•.• ~- ;..,., .• , 

I " ,-~- (w, "I 
lJ. 

t:) - ,. t .r: . tl H t: .7 .. 
1 

-t~lj:X.' f. -r3(.f.tx:; ,. / .,_, y-
~ '1 ' --> ·- I (J.J) 

(.H :: _Ht l-It ·r,J..It ) 
- !;f£3 11- (i"l1)+;J {t.o;f9} 

t t] 
3 li,;) _ .":..'\:. H Uf r {1-1-xY ltt3 ·~ ?f1 

' ) 

(J.40) 

~r:-H t H t r H. -1 li t ) 
u.r 13 t ·It f ~ Y (~.u) 1 (z~tt) 

- H1~) +.tli~ H~ -(I (!+:>:.9111~ 7 ~ 1~ (J.41) 

4. ~ct 2ri~!£!! 

next section we shall see that the asymptotic 

of reggeized parity-conserving amplitudes bas the 

(f .. A. 1""-;/" 
~~ )I eA/bl 

~:J:. 1 "(-J.: + ·' ) k 
E ) (Cod)~. Q.·IU ).',._1 I 

(4.1) 

----- :± y :i:. k e,4;1)( {l-) eA;Dt 
{i-) (~)·Y:~;; -M 

.40 
) 

18 

•--.._/ ±. 
where k is the crossing factor from Tab.les 1 aDd 2, 

~N ± . 
/l,l -= "'~" (/A' (

1 
},..' / f ·' 'i e..4· 0 ft} is the d;yua.mical part of the 

residue fUnctions. As is know.n/2 , 5128 / factorization gives 

some information about the t-dependence of the residue 

functions which could be useful in choosing evasion or 

conspiracy. The general form of the factorization condition 1 . 

of the Regge-poles residue functions reads/2g,Jo/ 

{.r (A~~ l!et)(t-J}~ Jal ~ al{t). f eJ-. c~-t). (4.2) 

In our notations this equation can be rewritten as foilows 

[ 
J: ......_ :i;. . (. )ol-M,_j t 

Jl. {t) K. !1. t t) L ft.A pbl. == 
(4.J ) 

fi ,±ttik/' tt) r"olt{"-~Y. f g'/' {f) k/rf} u .. .t"·NJ 1 
where the subscript 1 represents the reaction D+l -1 /)+ ( 

2 corresponds to. D+ -t -::1 ~+A and J to C-f A ~~+A· 
This equation near t•O is given in Tables J-6. The solutions 

tor the factorization conditions with lowest t-depeDdenoe are 

given in Tables 7 and a. 

• 
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Table J 

---------------------
Faotori~ation condition :for Z t/V . .., lf+ ~· 

------------------
( 

:t:. )t. ;r.i: Jl~ t ¥1)~ 'J. i = 1. 1 ' iJ. • c 1· () f 
/ 1 z. .t ft/ I 2 ' 

( '1.:1: )2.-
tJ·/·1-.i -/ z 1. 

. )2. ('lo~· 1! : 
I 2. 2,. 

2. 

-1: (Ye~- LJ ::: 
1 L 2 

;r.:t 
J._J. • i _J. • 
t. Ll 2- 2. 

. .t 
Yo1•o:i. 

/ 

:1: .i: 
;rJ.i..lJ• i . 

t 2.1 2. 2. C(;O·I 

y.:t .± 
IJJ_:J...l-1"~ 

&. Z. J 2.. z Of; Jf 

---------------Factorization 
satisfied 

-----------
no 

Yes 

yes 

no 

----------------------------------------~-------------------

Table 4 11<) 

( -------------------------------------
1 J V JJ Factorization 

Fa::::~:_::::~~~:-.::~-=-~~ __ :::::__ ____ _ 
I %(. ;f )2. v :t ,y ± : t J'u; 1_1 = .1.f1; /f · · t-f; f-1 I 

no 
1 

·t ( l' 1:·01) = 
" 

J'..t ;± 
U;11 ' o1;ol 

no 

'(. :J: )L- y:f ,y:J: 
i '5_(.(. 4( - -11; -11 0·~· 0 f 

I no 

------------------------~----------· 

~ This table can be found 1n floj. 
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Table 5 

Factorization condition for :t;:N . ...:,. ~N 1 Factorization 
-1--satis:fied 

i-{;.;--)-2-~±-----; ----
1{.1-J. =·fi.H·';(J.J..i J. 
t. Z..l ' l t. t.l t t 2.- r..j 2.- t 

l:( •::t 'l. ..J v:f. 
. JIL.L1,)= ';{JJ,11•aJ_!.l-! 

!. t I 2. 2. I t.l Z. t Z 2,_1 _! f. 

{ 
·~ )'2.. ii:J: 1: J_J.L .1:1. = -ll .. J..t. J li- ~ J. 

z. a.' z t 2 z / 2 2 2 'J.I i 2. 

( 
::J: 1_ 'i·:J: .. .± 

¥1j.:!-i,-= 1J..li· J.!_t.l-1 
--- ~ tZ. tL.:_ :z.U2.Z. z. !' 2. 2. ------------

Table 6 

--------------
Factorization condition for 3/11 ~ V ?/ 
-------------------

( 
± )2. ·J: \ ,; t ~()/• J j = J 11 . i ~ ' J t:. ... . f 
/11.2 :Z.ll't<. ... , .. 

{ 
.J: JL )r':J: i~ 
Jo4;£-~ = 'l·td.-[• o./jDI 

( 
:J: .. 2. .... d: y:J:. 

)J H. \ = 4 ~ i . H • o1 i Of 
Ol I ~ z_ l. z. I l '2-

( 
·. t * v:t 

f y.:t. '-.i) = ?r'l_J.. L!· · o1-o( 
~l t t 2.' 2. l. I 

. -± )2 ...;-± y:i: 
l)(1 .. ·1i : "H·!t • Uj'f-f 

'l!.t. >2l. 1
- :i:. 

-1: ( ?(,~. Lt/" = l't=:c Li · Y.u i u 
12.t t.'l.JLt 

( :t ) :k v-:1:.. f '1 ... '-1 :::: 1'.u..1J... • 41.f·1f 
..,.,l~'l t.Z/2-2. I 

+Y ~/ J -i) = t;_l, ? _j r J~:;-f! 
"a. t. 2/ "!l 2 

-tY'1..~.11)\ :r;:t.11· ~~-!·-'' 1:% t.11!t I 

-/:('(7(.1.-1.)
2
= ~/__t.L!· 'i_~f·-({ 

/Zl Z2-'2-2. / 

t(I'Yt.li)
2

= i'/1·t·!· r-~;-H 
- ,,_,_ Z7. 1 l 

• :f. ) 2.. ::J: v± 
L 'i_,,.l- J. = ~'1.-J.. LJ... ' 6_(1·-1'1 

--~.s...' ---::<!:....__ 2.. 2.1 :z. ~ / 
21 

no 

no 

yes 

yes 

Factorization 
satisfied 

no 

yes 

yes 

no 

yes 

no 

no 

no 

no 

no 

no 

yes 



Table J 

·---------------
condition for Z t/11·.-, 7f+ ~· 

1-----------------
t. 

= 
1 

= 

::. 

.i: ;y.± 
;j11. 1.1. ' tH·O f 

Z.tJ$2 ' 

~· :1:. 
J._.i. i _,t 
a. J_l fl. 2. 

. .t 
Jo1•oi 

/ 

:J:. .:J: 
J'J.t.ll' J' z z.l 2 t ct;o·t 

v.:t. .:1: 
0J_t.Li · ~ ~ z. J 2. 2 01; <Jf 

Factorization 
satisfied 

no 

Yes 

yes 

no 

-------------------~-----------------

Table 4 ~) 

-----------------------------
1 J V ,; I Factorization 

::::~~~=~:~-=---:+-::::__ ____ _ 
t y± ¥± ! 

= ' .f!, /f . ·. 1-f · f- / I 
' I 

no 
'2 J'.± :1± 

11;-ff ' o.f;ol = 
no 

)\ yl ,yl:. 
-11; -11 0·~· 0 t no 

I --------------'""""------------... 
able can be found in /lo/. 
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Table 5 

---------------------------
Factorization condition for D,N ·~ ~ N 
----------------------

(
. ·:.* )2 >t :J: :l: 

i ~H.l-t :: 'ii.H · 'JI1. J. i i 
t.Z.. 1 l l t.t.JZZ. :2.-t-ifl.-2. 

l:( ·:t )'Z. .:1: vf. 
· J11..~ 1. = -;,;JJ.11·aJ_!.1-! 

! t I "i- 2 1 z.J Z. t ;t ;!_) _! f. 

)
't .i: 1: 

. .I = ~11 11 . J 11... ! (;,_l.L li :z;·zz. zZ.' i.?. z. J.~ z z. 

(
::J: 1 IF:t .::r 

___ ¥1 L i -u ~ _r f; ~ f · ~J:f j f-!_ 
Table 6 

---- - ----------
Factorization condition for ];fl} ~ V '5 
---------------------

( .); )2- ..t \,; 
~ = JjL.ii• J . t ()/dJ. z .,, ;I., t:..-f·t.d 

/ It 2 • <. I 

{ 
·1 \L v:1: v.J: 

J •. t-tl -:: .'lfA,i-1.• Jo./·DI a • .~ , • , t.' 2 z. , 

( 

1: - ~ z. :J: y:J:. 
~ q\ = }'li.H • o-t;of 

()f 1 ~ [_ t. Z. I l '2. 

( 
.f 'l. ~ . v:± 

f Yet.( 1_..t) = ?r't_J.. LJ. · · o1iof 
lt r z.,z z. ± 

. -± )')_ ....;.J )/ c>r1., . 1 J. : /1 !! . f 1 r ' .,., ; u 
I!.Z.. 2<::. 1 !. _J.. 

r L :1:. · • 
~( ?t.,~.l-t) = Y:c.-i. Li . )(1~i u 

IZt 2.2JLt 

( ~ ) ,e. v%. f 'i ... , -1 :::: }'u.3L . 4tf.f·1f 
...,1"2'!. t.t/2-2. I 

f 2(i. J: . ) = 'iJ; , .Y .t 
ff· J -i J_l · LJ. 'f~;-fl 

J&. 221~2. 

-P{'I_~.:Ji)\ i7'Llt. 'i~·-'1 
12:1 Ztl!! -I 

.f:[J•.f ') '- ~ :/:. . -y:i: -ff.1-i - l_t.Ll -ff·-f1 
/2z zz.tz.z. " 

/ ± )' :: yd: f(?r'u . .l1 .::: YJ.1·i·!· -fi;-H 
-If.%. Z1 1 l 

• :f. 2. :1: v± 
0'-tt;i-i) = Yi_J. .L!' 6_(1·-1'1 

2. LLZ ~ / 
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------·-----
Factorization 

satisfied 

no 

no 

yes 

yes 

-----------------· 
Factorization 

satisfied 

no 

yes 

yes 

no 

yes 

no 

no 

no 

no 

no 

no 

yea 



Table 7 

---------------------------------------
Tf ~· 7 7rJ 

----------------
~ . 

?I -v c:AfMt 
D/.of 

/ 

io; . . f ...; r 1-'111 t 
' " 

3N4 3N 
----------------------
'1/~~·JJ- '<./ t 
ttl •2 ~ 

(J /·A , L ! ,-v T 
t. z..' z. t-

01:1.,. ~·k l<l et.fl'ro c((:i. 
-f~ u'Mt ~ al f -=-o 

Table 8 

---------------------
bf\J ·~ rr:'¥ 

---------------------
Ad :u..~ /~t .... {, 

"11" 4 ... ct. --f._4 

UM-{. d f:-.(J 

-------------

---------------------------------------
\ J ...:., ~ ) 25N.-,JN 

---------------- ----------
;,'..t 

14; -~~ (V -t Xl~. U rv f 
"! 'tl ~..._ 1~ 

± ' y ''-/ f 
'-If; l-{ . 

J:. -t Jl . 1 •'-' _.L . _).. 
Z '2-'Z 2. 

Other residues approach the Const. at taO 

3tJ~ Vi 
--------------------· 
)'± 
14j J. f ,-../ f 

t-'2. 

d: 
!(-11·i-t -vi 

J z. 'Z 

_________ J ________________ L ________ _ 
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,. 
w 

we conclude from Tables 7 and a that 

i) Relations (J.9) (J.ll) and (J.l') can have oD17 e~ 

solutions 

ii)Other relations can have conspiratorial solutions 

We see that conspirac7 in tke principal processes : 

conspirac7 in processes connected through factorizati· 

'. R!SW:!!.U.2!l 

For reggeization of the parity-conserving helici· 

amplitudes we follow the method given 1DA4{ We start 

the partial-wave expansion 

.f±t: _ , )-/.ltr'I-/A'-:-r'/1 
eA,D4 - ( fi: 

_t 

f~A;Dl ± 

I 
± 2c! ?A {-1)). +Ill + :{ + JA - v- t 

/_e. A-; Di }= 
) /. .\ 7+ :T% 

= .L ( '-j+lj .e .Ar1 F;_A-;DI + unimportant terms for C4t. 
:r .. 
where ?;.. is the intrinsic parit7, 1';, is the s 

M = l'lli{J! {/>.'/,I f-11} ' r; ·= 0 it .7;_ + JA = 1Dt 

and 'D : f if .!;, -t J4 = half-integer. After reg 

jl4/ we have x) 

x)Inste""at~f o(._-{1:-} and _p -1{ ~t}we write '-(· lf.lt,f 
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Uf)VJt 

('('114 t 

J 

-t 

{ 

Table 7 

---------------------3N4 3N bf\J ·-t TC¥ 
-----------------------~------~-------------

'(/± . 
.i.t.J.J- -c/ t 
tz; ·z J 

'6 ;_.f. L ! ,v t 
z. 2- ' 2. t. 

01:1-u- ~·k l.d ''f/'rd «ci. 
4:4 UM t,.. a.i t -::.o 

----------------

Table 8 

A .tL :u..~t'~t .... ._~ 

'tt u ~ct. -f.-4 
e.,r,v,-{' d 1: - 0 

-------------

-----~----------------------
7iN..,JN 

-----------
1(1~.! L --v f 

1 t.l ~"- 1.-

J:. 
J L .L 1 -.L "" -( 

2 '2- I 2 '2. 

31'1 ~ Vi 
---------------------· 
~· :f 
14j J. t tV f 

t-'2. 

:1:: 
){_1J.i-! -v-1: 

} z. 'Z 

ues approach the Const. at t.o 

__ J ______________ L ________ _ 
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we conclude from Tables 7 and a that 

1) Relations (J.9) (J.ll) and (J.l5) can have only evasive 

solutions 

ii)Other relations can have conspiratorial solutions 

We see that conspiracy in tke principal processes requires 

conspiracy in processes connected through factorization. 

5 • B!~!!.US 

For reggeization of the parity-conserving helioity 

amplitudes we follow the method given inA4( We start from 

the partial-wave expansion 

-li+r'I-/A'-r'/1. t ±t" r ) - ± 
f "' "= ( f2: f eA; D! e,A '(/4) 

:A1+Ill +1; + JA- v- f 
± 2~ ?A {-i) f-e-11-; Di ]~ 

(5.1) 

~~ J"t p:T% ::. L {'-.Ttl) € A',.' C.lrjDI + 
T 

unimportant terms for C(ld~-+ eo 

where ?i is the intrinsic parity~ ~ is the spin 

M=~«f/>.1/1 /t-'/}, lJ·= 0 if J;.tJA = integer, 

and 'D:: f if :ft.+ J.4 : half-integer. After reggeization 

i14/ we have x) 

i)Ins;;-ad~f ;;~-(1:) and _p .J:{rl..;t}we write ~- .... ,( .f:J;. 

• 
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(F: !=.i) = 2_{1l«• +~1-&J{J,;ll , P~.1JE:~- +~~~~ 
' ~ " ' z.. .Je. 

( F/, tO = L (:i«..,. vi- (c<J (!.~ H ' f.;. J. _.) E;.' • ( U>tJ,) j 
.;, .It. 2 

t i). L (' .) ", )( - + ) a(.,· -+ I , ) {
F. F : -1·"; •y j (A' I"'' 11 ' B , j E ' I <<Jfi/ 
!;, I , t oz. J~'J1z. · -11 J -c. 

{ F.t F/)~ ) {~;+t)j f«JfJ.;H, f:u )S~ '(c..9) 
,., l ~ .. ' /t l 

< &~ and 

( .-· :i .i) lf~ct; ~l . . )I- ..,. ) r=-<i, f( ) 
H,,H. ~' •+'l,ff-<.;(f.~H ,f.,,fl -,,1 ""'1ft ' 

( H/, H:) = -?-f"-"<+~JN(f,;;i-1 ,f,~H )£"';'; +("'<;), 

I Ht 1-1+): L (.to;. •t);,.< 1(/_~, l1 ~ J.;.}J) E:: + /4~)' 
( I !)/ ( ~ .! ~ '/ ~ ( 7 

) l( ~ , \ 1 

t f . I ;" ~ - l ~ ~· + ( H,, HI = t i<Y.,+I J f«J l 1'ct;f ·1; f,1;j -j · ~ (c.,~), 
I 

f. ·f t:j ")(. .) ;:)fef - ) r:::'~:.~ + / ) 
l HJ ,H1c = -. :lt'{ r1j.$tf.. (.f11;i~ 1f1~JJ :.._ oa { ~~ / ... 

( .H{ H")- )(~~ .,) tJ(.x.Jl,.~- - )~· ..,'/ ) 
.,, n.J-L- '+y d y (i>11;f -I ' f/1_; 1·j - c; I e.,fi ' 

~ -

/Ht fit)-=..}_~'< H)j(«J(p,,~ it, Y,,~n)E-Y./ f-(.,~/ (_J 1il 1'f , ' 12 .172. Of 
<! 
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•• J! 

l,t f'' \ ~ (Q:< ,)I!J ~'"0 + ~- \E~ .... + I n ,. t ~,) = L ,. ~- + !' _,, «,. > _( '· n. ·: ' .. ' ( 
\. I 

1 
(. J. I 1 'J ) · • ~ -~ C Y, 

~I(': -tj' l ( J) ' \ / + • - ) E"(.:, +I -:,.,,H!J :::. .(a(~ -~-yJ -...- Cf-t4;ff I f_,4j1! Ot (I 
l 

( 
t ..1..) "' ( ) ~ l ( + ) - "'· . ' j ., .. .. - .., )- .. , 

H11 ; H u = _::_ ·v-.t;_ +f, ,? ~ . ..,,_- f-~~; *-! , /'_u, 4 - ~ . - (!. 
.(. - - - -

I • ~ ( ) ) (c- -+ ) ~· + (Ht H.t j = L .$:<_-+fi! (-<· f -"'· 11. '1-#· 1 1. E l' ~~ .. t -{ /d "•'! 'Z. / f~ 

( f · t) ) .. 1 
) , 'fJ + - ) rr • . n, .. J, +I, J' ', . l ~ Hu, ~'1: · :' _ ( ·-" · ~ l~ .f..II;J -~ ''-tt; J-i . 

where !} (ot:) -:: 1-t- T ~ (~f.· I[~) 

<~,_;, 7( .X .. : 

r is signature of the Regge-pole. From the kine 

for prooesses with unequal masses we know that ~ 

and / c..t) ~· / -J ~ .. in the forward direotion. This diffi 

be overcame b7 the introduction of daughter trajeot 

Using th~ as~ptotio forma of 1-functions 

E::r ... 4) ~ ':f.u 0 ( ..~ _) ~, 
1C J, r (v +1) /Y;r{'l) 'b" 

E~-~~ J"' -tnt r{cl.+1) {- ~ ) 
(CA)~- ·---

ot ["i'..:-tf}]1 7C.fr(of+l} IYttMI'.-,; 
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i) = )__ b~. +!) :J k) 1J,; " , P,:., ,)£ =~-+ (t.,Q,) 
f. • (J 't.t ~e.l. J ... 

D = l f~«.-.1 jfc~J(p.;;l·t,f,~H)E//(«>4), 
.c. 

tj _ ~ (:~.~ .,., ) a (:X~ )(po;. 1 1 cit ~ :1) Eat .. :/-+ (c
11
;tJ ) _ ~ y c~ . ~ -::.. , J "; j z. . ,

11 
vj 

) - ~ (~·tl)jt;,t~(,.~.l-1 f.+ l-1) ~·· '1~9) 
- --;-- / t. t J · 011 t l 1L 

L &~ 

I( .~) .)1- + ) !=~"'~( ) -= ~cY._·-t'Jj('9[fof.J.1. ,.fa/.11 -11 ~~ 
1 l ILL "lt. ~. 

= 1.-· r~ ... t~ 1 k) fi,;; 1 -1 , , ~ i-£ ) F":: • f"'<t), 

')'"(. '· 11-r - )E'-'(.·-f; 
= ~ ).c<·t-!'J(''<'(f~'f:_jg )f{)~·?1 --.,: ('4J~); ... 

-?:- ( ~~-0.N<)(F,;! -11 fo;:i-1 '! S'~ •fc.,4), 
., 

~( ') ;:) I. f - ) ;::;If:. 1 + / ) 
= -. :l_,'{t-1jjtr'.. (/tl;i_~ 1 f1~JJ '-oc { ~~ / ... 

= L\ (!to>~: •Jfr.x;(s,;u f,~ '-Jr:·'<:, •f(,,q) ... • . I Z 1. > / 2 !. C·/ I 

-= ")<-«:H) 11(«) If,,+ ·.'1. ~,(~J J. )E~I + ( Cl}~)" L ( o(_ / d ( ) . :! 2 I F2 2 Of .,:_ 
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' t I \ ") ( ,( ,) " , • ''0 + ~ - \Eat..·, -t I ) ( J./__,. fl ~,) = L ~:- ~· + !' _.-,, fo- • A ' '·n. ·: _!. . (c.,,~ 
I I l !J 7 - -~ ~ CY. I 

, , .--:: iJ. ') r J) • , r· + . - ) E~.:, +I J 
-11-r, H!J -=L;_ ~~~ ""';) --.,- .f-t-4; ff, f_.,4il! o1. ( c..>

6
t; , 

l 

( t H+) } ( ) - 1 ( - + ) - "'· 1-, ) 
H11 i u = ~ ·~.-<,+(, J'(\.- f_lf; L' ' ~~-1-f, 4 -~ !:: (-:I (C4J4 ) 

.(. '! - ~ - (5.J) 

I ' }_ ( ' )( - -1- ) t:l(.• +~-
(H t Ht/· = -2·J/·+'Nf<· f.u.Jt ,f_.fl.i1 E '' 'P-)1) 

., ~2_ 4. /d lc•., I' / 1~ j 
""' . -l - -

{ t · tj ) 1 1 · , , ~ + ., - ) rz<><,._, +(c •; · .'!_i'\1
, +f. J I • ' · I -> £:" (A}~ H 'li, -~t. :·- ' " :"" l ~ J.."it -~ '-tf; l-i tz ~ 

where 9 to(~)~ (_,_ .T ~ (·t.'ff~) 

~.J,;, 7( ~.· 

r is signature of the Regge-pole. From the kinematic 

!or processes with unequal masses we know that AM, (}f ~ cJ 

and / C..J f:t/ -f ~ in the forward direction. fhis di!!1ou1t7 can 

be overcame b7 the introduction of daughter trajeotories/Jl/. 

Using the. &811Jlptotio forma of B-funotions 

E:,'' ( "'4) -:. ;J"+ 0 ( -" . ) ~, 
1C J. r (-< +1) /¥;r{'l) fs"' 

E~-~ r -'"' -t~ r (d.+ i) (- .-t. 
l~~- . 

ol r"i:.:-ttJ]1 7C.tr{«#j trlf.M~'711 
) 

r(-~ 
} (5.4) 
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~(ot~J} ~ "" r~ 
rr t. r (:x + 1 ) /tTC (v} fEAt 

• -/·"\(a(.-t} --. ~ I ) "" 171 E" c , .. ~ ·-rr"' -tJ ~ r~ ,.;(.(, tJJ ' 

E 'J n) "'·'\ I , ·-<+ - </ (C)tq ~ z_ . 
o( +(t ., 1!. r'( f) (- ,I ) «-1 

<~f n< (·n.+J?' ~ r:_ f[<+f) /1·Tt{vj f41v 1 

Er1.,. (.q&.) ~ 1o(Yo(-t) r(o(+ i) { .-J ) ot-2. 
.fi. r . 1 . . 

·-<-t<.,Jft-..:-1)(_-,'•:..Uz. rr:tr(ot+1) fi;c(vJ!h ; 

-v<,+; t; 'l. 

t:. u ( ~~) -~ 1ot -L~-:=J ---
f<-tJo< (o(-tt} (.;~+ t) 

r('<+{) 

l{~r(o(~t) 
( -J y~-2 

/tTC(II}fElr / 

rewritten in the form 

:1: Now the residue functions J 
~A,P.f. 

in (5.2) and (5-J) can be 

::t 

i: . (ex)-~ ~ t: {x..)(A1CM/:~y><~ :_!<"' ~ tJ y"'-; ct:(t) . (5.5) 
j <A;D• • <4;N .1, · ._,.,b/ ( <I<, p' ' 

./ 

't'i • 
where /~i»iare the kine• tic faotcra fro• ~ableai ait.t2 ,I,.~A;bl';) 

are functions depended ondQ.Choosing the Gell-Mann's/JJ/ ghost 

Killing ••chants• we assume that the reatdue fuDOttona Yantah tn 

nonsense-sense channels as the square root of the trajectory 

(as well as at the point symmetrical with respect to o<:. -1. ). 
at the integers of o(. 2. 
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~ ~. . . . . I 

For example, if o( = () is such a point, then J_,)l. { c 

where .-6 means sense and )1. nonsense. From the f. 
't 

tion {J~,,J -: j 44 · ,.,.,. we oan obtain two solUtion 

.r~~ ".·I ' .fnn _.v o<(o<+y or P.o4....., "'{·HI)' j 
~is is the dynamical problem. The form of the ::tunc 

{ '* {o<;,) depends on the choice of the possi 

tions. In our oase from the conservation of isospin 

P and ..Prparit;r onl;r 1rJ fj J AA, ~1 6 and 1te ( col 

of· lt ) trajeotor:r oan give a contribution. The w 

parit;r trMctor;t;ea 1[.1 8, A4. contribute to the amplitl 

( . t t Ht Ht even index -4--•e F!. 1 +=4 1 
··-·· , t ) 

4 1 
_ 

the remaining trajectories ;r_. o A ( natural 
'""))I t,. 

contribute to the amplitudes with odd index ~i.~ 
···· H~J Hi J-- •• ) in formulas (5.2) and (5 • .3). 

that ll:1 ~ 1 
(3 are connected with. the aenae-aenae cl 

JeJ A-4., At. with the:J:nonaenae-nonaenae channel tt 1s pc 

to find all { e.!t, ,/""-~ in (5.2) and (5 • .3). These j 

are given in Tables 9 and 10. Piaall7, introduoinf 

reduced residue functions 28 ,.32 also denoted b;r r~ 
x' we oan write the reggeised .. plttadea in the for. · 

t( t) 2 j(cl.:) .; r-<;. ( } 1::1:. i J v-i. I J!..J F.• /-1",:: ,,11 {)~ •Y,._• "~,4-.M(f./d 11 /))t(J., 
.~ ~ .i, r ( c/4 + t.l C/'T I . I> ' 1.10 c..,..,..; <I ~ 

i = I, f.J • • . J I J. = ~ ; -- . . !-f. • 

x)In (5.6) T,. :: '"'·· = z:-~ft =- I . ... c. ,. /Z">l~ ~ -= lj' 
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.,,( .. -·) f(ot+ J) I .. r-l 
·-ull(r~tJ(.,ftzJ]~ r:tr(<+1) l'~t[Mf.r, · ' 

~ ', ·-.t.+z . <I 
., , ' r( f} ( ,1 ) « -f 

'~·"..J.!' r::'':-r(,+t) !1·1C.(vJfM- ' 

r(ot+ 0 { ., ) ot-2 

rrt r («+ 1) /h:.(v} !>EJJ J 

1o<t(o!-J ~ 
---- ·----~-

r(Y+{) 

l{~ r(o(rt} 
( -J y·-1 

-t) o( (o(·+f) (->~+ t) fr!C-(v)tE~o / 

u.e functions 

the form 

:t 
J~A1 PI. 

:i; 

in (5.2) and (5-J) can be 

. \<X'. -ILl 

i {~)(A•M/i,-j • ~ c~ 't} y"'; ~(t) (5.5) 
!!4;N ~c /<.f!A.,/)1( ~A-;/)6 ~ 

i: 

/ 

+ 
Nare the kine•ttc faotcra fro• ~ablaal aDd 2 ,1&-~A;l>l';) 

depended end£ .ChccSins the Gell-lfann' s/JJ/ ghost 

hanis11 we assume that the reatdue functicu Yanish in 

e channels as the square root of the trajectory 

the point symmetrical with respect to o<:. _j_ ) • 
t s of c:A. 
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1 
For example, if ~ = o is suoh a point, then J.A'II. ( ol.) ~ {a( (II(+!}} 2 

where ~ means sensa and ~ nonsense. From the factoriza­

t~on [J~,1 ]'£.-=- J~4 • / 1111 we oan obtain two solUtions: either 

.r.~b "'·I , _p,, ~ o<(()(+Y or p4~"" "'{-1.+1}, Jr.~o "" 1. . 
This is the d,ynamical problem. ~he form of the functions 

{ * {ot.'c,) depends en the choice of the possible solu-

tions. In our case from the conservation of isospin and 

P and .P
1

parity only 1t'1 1, AA, ~1 6 and 1te ( conspirator 

of· 1L ) trajectory can give a contribution. The unnatural 

parity trMctor~as 1t
1 
8

1 
A.r contribute to the amplitudes with 

( _ t t H t H+ "' even index -~,, e F!. 
1 

+=
4 1 

••••• , !. , 4 1 
_ ~ -·. / 

the remaining trajectories ;r~ o A. ( natural parity) 
))1...., ( i- t 

contribute to the amplitudes with odd index J.. f. F ~ f , .... 
t- t ) I J .... H1, H1 

1
_... 1n formulas (5.2) and (5.J). Assuming 

that 1t:
1 
~ 

1
8 are connected with. the aense-seue channel, R.nd 

~~ A-4.
1 

A-
1 

with the± ncueua-noueue channel it 1s possible 

to find all f.,e.~lr>/-<~ in (5.2) and (5.J). !base functions 

are given in Tables 9 and 10. Pinally, 1ntroduc1nf the 

reduced residue functions 28•32 also denoted by r ~!-;Dl 
we can write the regga1sad a•plitadea in the t~ x) 

F}(!-lt)=2 j-(«4·) -tr-<~ (r4·Jf~ (t)'j* (tJI~)"'i-~5.6) 
·' , i- . ..i. r(ct

4 
+~ c.,4, fM ~A-i IJIJ . elf; bt , (jet 

I = I, f., • • . I, J. = "' ; --. . !..f. . 

x)In (5.6) 

• 

T :: .,_ "('~ : { 
. 'Z '· 

~ 
-!f .• ::. 
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!fable 9 x) 

Functions ~ {!'I.) for the process "t .f f 4 1lt- A 

---------~----·------.. ------------· 
1'ra;Jeotor7 

7r,.fJ8 ~-------------L-1-·-- Xc 4 A -- l "'' t ·-----------------
( o.f i { tJ 
{o~;{-1) 

( cf; \ ! } 
( 0 ~i l- !) 

--------------

II( 

o('l. 

'1. 
·'X 

~tl{ 'l{cl- ~ 
--"------

c( 

o</(II(.+Q 

c</Pl+tJ 

.tel{d- t} lt-<+1} 

x) Here 1natead of ~ ~.4 i D6 we write aiapi,. {~!til>l} 

28 

~ I' . . .. .. . ·: I~· 

Table lOx) 

Funetions 
1 ' ' 'li'l'~·\.: I for the process 'i + p ~ · '/ -t 

---------r----------, ----· 
Trajectories 1 : 

1() f I B 1rc.,) A 
---------- ----

(j~·t1) ·)( ·'( 
\, •!OZ., 

(G1• f_!, .-x. '- r~./( 
I '! t 

(ot·2t) ~1. o( II 
I ,-. .,. 

I~ ,_ 

' ~ ) ~rj.'/cJ.-Y I ~~riJ(-! 
( JA. -- i , 2.. 'l.. 

( 14 j 1 \) 4 
2. 

(~~. 1-1) ~ 
' L Z.., 

[ ~.{ . 1 ! ) ol. 
I 'l.. 1.-

(Hj \-\) 
.t.~ ( r{ -1) I fl.{)(. ( 

L-H i ~ t)' ~ . ..(. ( ~-1) I trl. ( 

(-H· 1-!) ~tit[ 11(-·1) \ ~ct{tl{-
) t. "Z. 

( -·~ . 1 . ~ ) ~~t( . ..(-~) \ :tr< (.-x-1 
I ~ '2-

(-1~j i-\) .to{ '2.( o(_ v?. ~o<.(ol.-i 

x) Here iDStead of /,~t;; (1/. 
we write simply {co 

:?9 



Table 9 x) 

4 { N.) for the process 't tf 4 '}{+A 

7[, f J 8 I 1Ce1 .4.,, At 
--

"( D( 

o('l o</t-<+Q 

."( '2. o<./f;t+f} 

~c<'l.{cl-1} I .tel{d- t) /(-<-t-t} 

mAi-•Ail of ~Or; D4 we write aapl)o {~ltil>t} 
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runetions 

Table lOx) 

~ ' ) 1-1 C·\0: for the process 1 ... p.,.v-tb 

---------,----------,--------
Trajectories I 1~ 1( J f; B 1re,~ A-11 .Az 

---------- -------· 
(J~·iJ.) ·:;;( ·'( 
" ' ! oz.. 

(ti• {_!) :x. '!.. 1)1,1 {flltV 
I '! 't. 

(ot-21.) ~'1.. o( I fa< t-V 
I .... .., 

I, f.-

' ~ ) ~~'ld.-'Y ~fi (II. -1) / ( ol. ·H) ( 14. -- i 
~ , 2- oz.. 

( 14 j 1'- \) 
4 1. 

2. z_ 

(~~- 1-l) D( I n(· 
, 1. 2.-

[ ~.{ . 1 ! ) ol. I o( 

I t. 'L-

( H j \- t) -t . ..( ( .-.<-1) ~.X (x-V 

c-~ A. i i 1) ~ . ..( ( :X-1) tl'[ ( nl-i) 

(-H·i-!) J.ci. t {II(- ·r) \ ~"-("--Y/{-.-.Y 
) t 1 

(-H· ~-~) ~~t{.{-i) i ~d. (.-x-0 / (x+ •) 
I '-- '2.. 

i 

(-1~ j i- \) .to< '1.{ o(-v t ~~(<i.-1)~ \ («-H)(«+9 

x) Here i.II8 tead of J, ~ ., l we write simply {~A- i f)/,} 
~-~; l 

• ?9 



6. ~b••t!!}le gUADtities 

For the prooeas d + t ·-+ f:! +d.. 
section With no polarizations is 

the differential cross 

do- , , l_ I ~ ~ ~ -:--'2 .4J . (6.1) 
1tr J f-J (t1;_+4 )(Ui+i) /,_.; • c(4 t) J 

t,J,~,' 

From the orthogonality of the crossing matrix d~J'~t 

oan be expressed in terms of the t-channel ampl1tudes
1 

,.amely 

"'""· ( 1 ; I ·t II~ (6.2) 
,J;,t 47r.4 A; {t:J;t-!}{v;+~ L- feA;.Pi ~t)J · 

~A,~ I 
USing (2.6) and conservation of parity/12 'we can express (6.2) 

by means of the parity-conserving amplitudes (2.7). We have 
for the process tf + f' ~ TC + ~ : 

(; 1(.-J fN,_Y:: = ~t( ;~t/ \-I F./IV + 

' .dl- t 1 t t. -&J 'LI f/1 'tli;· t;?. I t;'~ )] + { 1 + ~; I G I + I If/ T I~, 1- F6 + y u fl. t ,r-, ,; c 6. J) 

- 1 X . I&_ (F. iF f '* r: -i c: -t ·if : 'l.F. t r::: f ~ ) . 
31 -t s 1 r, +J' r 1 !, 

For the process 'd' + /' _. V + j : 

(tr-Ap~ 1J ~ /H}/'-t-1 H~/~(t+:r;-t {9(1Hi)~ !H~IV+ 
~r· L Iii,. 1 t·'2 1 t;z. 

+ l L I H/1~ I H~.t:J +I H1~ I~ tH1t. f H,J I .,. { H,'f -t 

+ ;"-(/H!r+ IH!f~ !H,i/~ /Ht/)] t- (ul) 
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~ 

t.·:. 
i· 

:. ' 

+ ~1t ~~)/f;H;/ 1+ /H:I~/Hi/~ IHi t+ yt{JH:t+ I H:l'-+ 
~/Hi r-+ IH~It+ JHLJ~ JH:Lr-J-

~ 

L- . t t -t-It I tl H~ Ht ~ 
- 4!! Re. H.: H'f 11 

+ H!j H ( + :J...l-f+Xj .tJ !.4 

t/ -t t• H t H.t* Ht Ht 1' ') 
+}/- ( I-I1-H1 -+ tJ tc + .u zt / • 

Bf means of (5.6) we can express ~~;1~ through the 

Regge parameters rl;_ and "(~~H . The spin dens 

matrix of the Ll - isobar in Jackson frame is equal/! 

) -t "* t 
t"'A' f cA; '111

11 ft!r i m t 
P, .... 

J~ ~ L I tc~fo~ If_ 
t,A, 1), t .-

From (2.6) and (5.6) we can express f,•,., 
the Regge parameters. The matrix elements f" 1 ~m 

thro 

can be found from the angular distribution of the dec~ 

productshf/ 

w (~ ? ) "" ~ ! f, -4.:, ~~ + ( 1 -y,,) ( {t- ""~ 
~Rtf)_ ~'l.&. U)t'f-.:. ~ ~ -~.tt.(Artj 

u H I 1!3 3! 

7. Conclusion 

It is known, that the explanation of the forward 

peaks in the reactions 'i +f.._. 1C-t-T '>l.. and f-+ '11-

qy meaas of 

dependence on 

7t- conspiracy' requires a very strong 

t; of the pion residue. Amati et al. fJ 

31 



6. ~·•rTa}le quantities 

the process d +I. -~ e.+cl the differential cross 

th no polarizations is 

_1 --L ; fu~~.cfJ,t)r ,._,) 
t,J,~,' 

of the crossing matrix Jg-/ .tf 
saed 1n terms of the t-channel amplitudes

1 
)Kamely 

{v;.r~(Vi+l} J / f,A~P' M/ 
t!Abl 
l I / 

(6.2) 

and conservation of parity/121we can express (6.2) 

the parity-conserving amplitudes (2.7). We have 

ess tl + f' ~ TC. + ~ : 

'it( 1~'1 t_,_ I F.//~ + . 

f t t t t:-}'1.1 f/2 ·1.//t f/1 /. t;r~)l ~I+ I If /-t/~, -t ~ + y ut; t r-, .J (6.J) 

( F..tFt"* _ r:"c:-t·~~ "';=!r::+:-~) 
J 1 -t 5 1 6 +J' 1- 1 ! / 

'6'-rf ..... V-r-1: 

t/2./ -t;"L (: ~ .JI;- t/2.. I f:/2.) H, + H1, t- 1+~-t{7'(1HH +!Ht.t J-f 
t)t 1: 'l. 1 -tj,_ /Ht·2 JHt/z. 

J!. + I H 11 I + I H 1t._ 1 fJ I -t ,, ?'f -t 

/H!,j~ !HI;;: /H~ I)] j- {1.4) 

30 

+ ~1t ~~).~r;H:tl+ /H:'~'H;J~ I Hi r+ Jt(fH:t+ 1 H:t'"+ 
~ , H-i 1 ~ + 'H ~ 1 t + 'H t 1 ~ 1 H :Lr-1 -

~ 

[ 
t t., 1: t-tt I tlH-t;Ht-tt 

- 4)! 12.e. H.l H'f + H~ H ( + :!L -f+Xj 2.J til 

t./ -i t• HtH.t* HtHt11)} 
+)f ( 1-1-,.H, + ,, kJ + .t.~ u .J · 

By means of (5.6) we can express Jo-j~ through the 

Regge parameters rlt_ and ?/c.:~H • The spin density 

matrix of the Ll • isobar in Jackson frame is equal/1.4/ 

) -i.. t 
--;-, fc,4. '¥11'1 ft~. mt .... ·- t,.., I J ,.,., -

~~-~ L / fc~foA /f-
c,A, 0, l ' 

From (2.6) and (5.6) we can express f,',., through 

the Regge parameters. The matrix elements f,tm 

can be found from the angular distribution of the decay 

products/Ji/ 

W (o; ?) "" ~ { ~14'-. 'G• + (i - fu)(J -t c.>'r;) 

l_f<.t.~ h;.,'l€J.U>~f- ~~~ -~it.CAf!} 
,] H-f 113 ~f 

1. Conclusion 

It is known, that the explanation of the forward 

26. 

(6.5) 

(6.6) 

peaks in the reactions '({ t /' -+ 1C+ -t 'n.. and /'-+ '17-+ fL + f 
by meaas of 1(- conspiracy' requires a very strong 

dependence on -/: of the pion residue. Amati et al./361 

31 



suggested to explain this peaks by contribution of 

the outs with an evasive pion Regge pole. In a recent 

paper Froyland aDd Gordonfj7/ proposed a •ixed •odel with 

nading l[JS'trajeotoriesand conspiring 1i-p.p-P outs, where Pis 

the Po•eranohuk trajectory. Then the conspiracy relations oan 

be satisfied by the contribution of the cut, which plays 

in -aome sense the role of a conspirator trajectory. The 

results of this model are in agreement with experiment 

for a wide range of the momentum transfer ( for /·.£-/ 
from 10-4 to •We~ 2). 

c. 
The preliminary experimental data on the differential 

cross section of the reaction '/+- ~~ 7C+~ 1351 do not 

show peak in the forward direction. At momentum transfer 

1 tl ';? ~,2 (G~v) 2 the Ll production cross section is 

almost coincides with single 7C+ production cross section. 

At small momentum transfer the differntial cross section 
u·t 

rises as -i. and in maximum is equal to six time Tt + 
cross section at small momentum transfer. Then ~ cross 

section show a dip as the momentum transfer goes to t min. 

But it is not clear whether the cross section extrapolates 

to finite value or to zero in the forward direction. 

The numerical analySis can deside is the 1.data consistent with 

factorization of the pion exchange ( 1t conspiracy) or 

more complicated no-factorizable sing.ularities ( TC-f out 

fo~ example) in the complex 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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explain this peaks by contribution of 

an evasive pion Regge pole. In a recent 

and Gordon/J7/ proposed a miXed •odel with 

jeotoriesand conspiring 1i-p.p-P outs, where Pis 

trajector7. Then the conap1rao7 relations can 

the contribution of the cut, which pla7a 

of a conspirator trajeotor7. The 

in agreement with experiment 

the momentum transfer ( for J·l-/ 
2). 

experimental data on the differential 

the reaction 'Ji' ~~ 7Ct~ 135 / do not 

forward direction. At momentum transfer 
2 the Ll production cross seoti on is 

with single n;+ production cross section. 

um transfer the differntial cross section 

and in maximum is equal to six time Tt 1' 

at small momentum transfer. Then b. cross 

dip as the momentum transfer goes to t min. 

clear whether the cross section extrapolates 

or to zero in the forward direction. 

analySis can deside is the data consistent with 

of the pion exchange ( l(, conspiracy) or 

ed no-factorizable singularities ( TC-£ out 

the complex angular momentum are present. 
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and A.N.Tavkhelidze for interesting discussions. 

32 

References: 

l.V.D.Volkov, V.N.Gribov, JETP)44, 1068 (1963)• (English 
trans. Soviet Phys. JET~ 17, 710 (1963). 

2.B.Leader, Phys.Rev., ~' 1599 (1968). 
3. R.J.N,.Phlllips, Nuclear Phys., ~' 394 (1967) • 
4.C.D.Froggatt, Nuclear Phys., B6, 421 (1968). 
5.S.Frautsohi and L.Jones, Phys.Rev.,~, 1335 (1968). 
6 .M.Le Bellao, Phys .Lett.,~~ 524 (19 67). 
7.L.Jones, Phys.Rev. 1163, 1523 (1967)• 
8.S.Frautsoft1 and L.Jones, Phys.Rev.1 ~~ 1820 (1967). 

see also 
1 

and /lot 

9.J.S.Ball, W.R.Frazer, and M.Jaoob, Phys.Rev.Lett.1 ~, 518 
(1968). 

10.p. Di Veoohia, F.Drap and M.L.Paoiello, Nuovo Cimento~ 
55~ 724 (1968). 

ll.H.Hogasen and Salin Ph. Nuclear Phys.,~ 657 (1917). 
l2.M.Jaoob and G.C.Wiok, Ann.Phys. 1 (N.Y.) 1J 404 (1959), 
lJ.T.L.Trueman and G.C.Wiok, Ann.Phys., (N.Y.) 26, 

322 (1964), I.Muzinich, Journ.Math.Phys.,~, 1481 (1964). 

14.M.Gell-Mann, M.L.Goldberger, F.E.Low, E.Mars and F. 
Zaohariasen, Phys.Rev.,l33, Bl45 (1964)• 

15.F.Calogero and J .Charap-,-Ann. Phys.J ~' 44 (1914)• 
F.Calogero, J .Chanap and E.Squires, Ann.Phys., 25, 325 (1963). 

16.L.L.Wang, Phys.Rev.,~, 1187 (1966) ---

see also Appendix I in 128/. 
17. Y. Hara , Phys. Rev •1 ill• B 507 (1964) • 
18.G.Cohen-Tannoudji, A.Morel and H.Navelet, Ann.Phys.1~, 

239 (1968). 
19.N.S.Thonber, Preprint SLAC-PUB-433 (1968). 

(to be submitted to Phys.Rev.) 
20.B.Gostman and U.Maor, Phys .!lev., 171, 1495 (1968) • 
ZL.G.Domokos and Syranyi, Nuclear Phys.,1!, 529 (1914), 

33 

I·· 



22.M.To11er, Internal Reports No.74 and 84, Inst~to 

di l!'isica G.Ma.rconi Roma (1965), M.Tc11er, Nuevo Cimento, 
5JA, 671 (1968)• 

2J.D.Z.Freedman and J.M,Wang, Phys.Rev.J160, 1560 (1917). 
24.P.K.Ilitter, Phys.Rev., 152, 1624 (1967) • 
25.H.F.Jones, Nuovo Cimento,~, 814 (1917)• 
26.J,D.Jackson and G.E.Hite, Phys.Rev.,~, 1248 (1968) • 
27.A.Kctanski, Acta Phys.Po1onica,29, 699 (1966); 

ibid 2Q, 629 (1966). 

28.L.L.Wang, Phys.Rev~ 15J, 1664 (1967)• 

29.T.N.Gribcv, and I.Ya.Pomeranchuk, Phys.Rev.Lett.,8, J4J 
(H~~ -

JO.M.Gell-Mann, Phys.Rev.Lett., .§., 28J (1962). 
Jl.:D.Z.Freedman and J.M.Wang, Ph,rs.Rev.,15J, 1596 (1967). 
J2.L,L.Wang, Phys.Rev.Lett,16, 756 (1966~ 
JJ,M.~1-Mann, 1962 International Conference on High energy 

Physics at CERN, p. 5JJ. 
see also/28/. 

J4.K.Gott:IH.ed and J .D.Jackscn, Nuovc Cimento,_ll, J09 (196"4). 
J5.B.Richter, 14 International Conference on High 

Energy Physics at Vienna (1968)• 
J6.D.Amati, G.Cohen-TannadJi, R.Jengo and Salin Ph. 

Phys.Lett., 26B, 510 (19i8)' 
J7.J.Froy1and and D.Gordon, Cambridge preprint (1968) 

(submitted to Phys.Rev.). 

I 

ReoeiYed b7 PublishiD& Department 
on December J, 1968. 

34 

~ 
~ I ••. 

' . 
~· .• t 

'(,< 


