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1, Introduction

ﬁeceptly the investigation of the high energy
hadron oollisions has become a rather 1nd§pendent
branch of strong 1nteract16n physiocs. A large amount
;f expe:imantal data hgs been obtalned in oosmio rays
aﬁd by acoelerators. This railses a very timely problem-
of their classification and theoretioal explanation,
Theoretlical investigations in these lineS‘may be
divided oconventionally into two classes: 1) Canseguen—
ces of-the general statements of quantum field theory
_(see,e.g.,reviev papers [1] and references oited‘therein),
:2) Search for models for éhe description of high eﬁargy
‘Prooesses (see,e;g;,papera [b—é] and referencos oifed

therein),

In the present paper we concentrate our attention

. on the desoription of W/V’;soattering processes
within’fhe frémew@rk of the quasipotential apﬁ}qadh.
Quasipotential appfoééh'in'quantuﬁ field theory'suégested‘
by Logunov and Tgvkhelidze‘ [9], has reocently been
suocessfully devBlofed along & number of lines [10-1?]'.
In particular,it tﬁrned'out to be very oonvenlent in the
study of elastio and quaéielastio processes at high
energy., One of thebimporfant ﬁoints of this approach is
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the problem of smoothness of theJléoal qﬁaaipoténtial.
The 1dea of smothness has been pﬁt‘forwaxd in ﬁéperﬁ
[16] and further disoussed in detail .in Refs.

[6 17, 18] .

Analysis of tﬁe experinental-data at high energies

has beeg performed from various po;nts'of view but .
the authors confined themselves to the deacription
of a restrictednunber of phenomena (deaoription of
the data at a given energy, description of some
oharaoteristioa qf the prooesa,oto.). The most oomp-
lete analysis of the data on the basis ofinegge
phenomenology has been done in Refs, [i9, 20] .

' Below an analysis of the experimental data on TN-
scattering which becﬁne available by the end of 1971
1s performed on the bahia of the quasipotential

approach.

"

A rather ocomplete review of high energy lodela
oan be found in Ref. [él] o Experimental data on
TN —soattering at high energies’ have been dinouased
in detail in Ref. [22] .

: g;_Solu&;gn of the quasipoienti us 1on'tq
two—particle system with spins . O and /) .
The_choice of the local quasipotential.

The quasipotential equation for the wave funotion
of two interaoting particles with spins 0 and iél



1s of ﬁ;e torm [23, 2),] :
| ]_E g+ (4 w(F/w(Fp(ﬁ’- m]ws)—w(.) §v(t,,a,z)¢(f)d?- 21

- Here is the total energy of the two-partiole system,

r) \/ +Fz W(f) VN-#F’ s=E'= (\//‘1 '"4-]/}‘14-'5’ ))

F -is the relative momentum in the o.m. frame,

/4. and’ M ~ are the masses of the soalar and
- ¢ : =
the spilnor particles respectively, (Ya, T) are
the Dirao matrices, V(E; F; E’) 1s the quasipotential.

It 1s oonvenient to solve Bq.(2.,1) in the Foldy-
Wouthuysen representa.fion in the eonfigtira.tion space,
In the casge of the looal quasipotential this equation

looks as follows.

(2.2)

[eve- w91 wCa(R)= s Ve )90

The Fourler transform of the qua.sipotenfie.l 1s 4x4
matrixs - '

Vu., Via

V(E r) (Vu ) n . ' -(2.3)

Where V¢) are 2x2 matrices.



It was shown in Ref, [25] that 1n the k;inéma'i:icai
reglon )%' << 4 » which we oonsider, v“_ ‘
term of the quasipotential oontributes mainly; We
represent it in the form (1n what follows we omit the
indioes of (v“ and this will not cause any mis-
understanding) '

V(- VO )+ ——v Uer)FD), e
L-..,ErxVJ

@ &) ) .
‘ V _e.ni V are assumed to be smooth functloms
oz T? inoreasing as P when p—=>0e2 .

(This leads to: the to_ta.l cross seoctlon to be constant.)

The soattering amplitude obtained from Eq. (2.1)
with the quasipotential (2.4) may be,writtén in the

form

TG % TG = 1.6
+] X’;’z,m}(F), =

(2.5)

where

® @o

_7' —7- rigy I .

‘ (2.6)‘

' W -) . .
The amplitudes T and T describe
the apln nonflip and spin-flip prooesses respecti'rely.
() (o]
Here we weite down the expressions for -l: and _r. ,
only.



_ ‘ oo B ® o
T, .x‘)=-"r§f4f1(m)[€x X" 4] o

C‘) -. ’  09 - X-C&) '- (2.7b) |
T, (&:8)=p (odp T (pa)e” sin *
: o] ’
-22‘ (F' z)t"“t .
. (0) (S :
~-The expressions for T may be found
in Ref. [24]

The funotions x( (E f) and Y (E,g’) are oonnected
with the quasipotentia.l by the .f.ollowing rela.tions

X esg)=5= 5 % ‘*_’(s ®)ds,

(2.8a)
)f“’(e,-;) 34'"‘ £ _(VH(E -*)d} (2.8b)

Experimentally observable quantities,tot&l oross saction,
differential orou aeotion, po:larization and polarization

)
" rotation parameter can be expressed in terms.of T

(—
ad |

o Zm jm—r @ )(t:

tot = ] © (2.98)
dG/ i =(% s 17 J (e
P o?jm (—r (+)T(~H)/(’T(+)l )T(-)lz) (2.90)

R= CITOT ITO) cosf- e (THT)sin 6 (2.90)
T TR 4 ITOF

i1s the scattering angle in the c.m. freme.




In arder to connect our oons:l.dera.tions with the
physical processea in the - T/V-nystem, we ’
shall stgdy the isotopio atruoture of the quasipotential.
Let us oonsider the quasipotentials (and hence
amplitudes ,etc.) with definite isospin in S Cor t-
channel, Notioe that the qua.sipotentials and all the
funotions connected with it w:l.ll be labelled by an
additional index L= 0,4 (the,total isotopic spim
in t  —chamel), or I=144, 34  (the total
isotopio spin in - S —channel) e.g.:

v @ —s V = i.)' V (2.10)

“

Thus in the isotopic space in the oase of +£-

channel oomsideration, we have:

r’ o ) (4, (o
VO VO P, Y,

(2.11a)

e} | 0,-) (.;) (L,-) () ,
\VAL .v( PO,y pew (2.11b)
Where P(O) and P ¥ are the projectien

operators onto the states with definite isospin.

Keeping in Eq.(2.7) only the terms corresponding
to single ‘exchange with '] = 4 we obtain the following



expressions for the scattering amplitude with definite

: isoép:l.n in ' t. -channel:
: (o,+)
(0,4 (o- )
LRI d 3' 8)[ € (s
T P Sf PR Ga)fe” wsx 4], o
~ (o, \ . x99 o n G
T = PS?‘{S’ Ji GA-L.) 0_ sin X777 (2.12b)

“ K 0 Veps o (0
T =_,r§fdfj' (f’b;) Q [)p s x (% (2.120)

X’ (.L,-) n X ( o,-)—]

T(‘r)= P g §ds ) (f’ 41) e, [ x4 sin X7
v o £ ]

(2.12&)

‘where
(o+)

X -5 = § V- (e ?)dx
(o-) SL¢ (a

(e5g)= ffv("')(f P

x<+'*’<e,-e)=;;— (VEERE S e

x‘“(e) =% £ (v e *)d% (2.130)
: -9 .

(2.132)

We may define the soattering amplitude with definite
isospin in s —ohannel too:



T 'pgedfw[e "yt ], e
C:r +)

T_’ PS?de(eaJe T, G

Hei-e = 4/2 or 3/2 .>
The phases x are conneoted yith qna.sipofentials :

as follows:

(1,+)
X (€;p)= == ‘F_gV(I"')(E,")a/a y  (2.1%8)

(1, )(E, ¢)= __A;’; _ZLS‘ (If‘)(e;r'-‘)d% . (?.151:)

o T (I) 1) ’
The amplitudes are related to the
‘amplitudes 'or the physiocal processes inamormal way.

Let us choose the quasipotentials as smooth funotions

of r".

in t- ~ohannel:

v(°*)- 2; g(oﬂ')[ (0,4-)} % -fA (°:+)

. For the case with the definite isospin

(Tgor, gon o et 4
"~ [ - (o)
Vo LT
+[8S:)"' 30,01’-) ]é. /a'(w, (2.16b)
VO g0 gur e Tt G
\/(1,-)= [3‘(;;) 3? S -r "!a("') ) (2.160)
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_In the case of the S -ohannelyoonsideration,
we choose the quasipotentials in the form:

(I)+) (&5 .
V 2 P 31 . QL [g(:r-&) (I+) ]e a°2 22 173)
v(I )% [g O(I,—) e ] AQ_C’#’ ' | +) (2.17v) .

It is easy to see that the olassifioation of the lower
indioes is the following: the firstindex of the quantities
g(I ) denotes the P degree and the second
’\'ke T degree in the oorresponding terms, The 1ower
index of the h &) paramteres denotes the

F degree in the correspond:l.ng term.

(1,2)

' (z,%
The parameters (;

8 are in general
complex energy dependent quantities. This will be
disoussed in detail in the next seotlon.

q/?- ;"')

are ohosen to be equa.l so a&s not to

*+)ehe main terms of the quasipotentials V

V (;/2)"')
violate the known asymptotio tneoreém:

T A

and

—> 0  when }o—>0".-

TR T



2._(;0::5;13011 with Experiment

The above oonaidorafions have been applied to the
desoriptien of experimental data on 7 A/ -soattering. -
The parameters entering the definition of the quasi-

- potential have been found by the minimization of the

fz funotional making use of a standard program,

whioch has been suggested in the JINR for the solution
of the problems of such a kind,

2 .
The funotional X 4s written in the followismg
form: ' '

\

(3.1)

L [FS- MR o]
e

wﬁere F: is the quantity whioh has been measured
at the ( —th point of the = K —th experiment,
F;K (x.,) the value of the quantity Ff
oalculated by néa.ns of the parameters Xn s which
' we are searohing for, o’f " experimental error
of the qlantify F f | ’ Mx the nbm_ of the
K =th experim&nt. The pa.raletor’ Mx allows
one to ta.ke into aooount systmtio erroxr of the

K = th expu‘inent )

+)A11 the exper:l.lental data, exoept for different:l.al

oross seotlions, enter owur oaloulationé with unit nerm.
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The relation between the quantities F~K an)
and the scattering amplitude is given by formulas
(2.9). T S  are here the amplitudes of
physical processés in TV —system. The amplitudes
‘possessing a definite isospin in the S or t -
channel are connected with them by means of the following
fermulas

('H*F—aTI*P) Tm -;: = T(%)
. (3.2)
(o) ( ")
T(’nf—)\nr) T 4 Ti) iT ?.T(/)(3 »

T(hf;-a'no =T =_\/;< /2) —T(‘/z)) (2:4)

T S are the amplitudes in the eikonal
approximation (see formulas (2.7) ). Acoording
to our ohoioe of the nmplitudea with definite 1sospin
(I=o0,4 in the  + -ohammel, I 4/2 %
in the S —channel) the amplitudes 1, ”) g
given either by (2.12) or by (2.14),

Numerioal integration of the eikonal amplitude



is difficult to be performed because of technical

reasons )

That is wh& we expand the :Lntegraﬁds in (2.12)
and (2 14) in power series. We assume that the pha.ses

with 4—/2 A and I /2
CI;") g/4a (I-‘) CI ) _?
*, ) “+ 4o 3%
X L Ca/ ? ) / 2§
' (3.5)_
= )(‘QCT)")-'_ 4 X;_CI‘+) ,
e (2, ~€%,  cx,- 3.6
A ""-ZL"F (d s 4, p*) e /40-5”’ ) -6
satisfy the following oonditions
1 4 (x4 ' (z,7
\ px1 «< 4, )X )‘«i 3.7

*J¥hen we are looking for the minimum of the X~
functional it is neoessa.ry‘ to know the functioas
and tl}eir partial derivetives with respeot to the
parameters Xn o Therefore the number of integrals
whioch have to be calculated for any experimentai point
1s equal to Z/(/l/+ i), where A 1s a pumber

of parameters.



= o,

df:t,t)= r“_h_ a_,‘I'*" (gfr,t) 9. (I,'.'t) (T, i))
’ ,o 0,2 )
Crr,i) [———’v
’F,_ =yma ) 3 o

0,2

(2.9

' COniining ourselves to considering only the terms
of the’ ﬁ.rst ordar of ulaJ.lness we obtain from

(2.14), e.g.,ror TCI' v,

x4 [k “x*/n »
T =" Z'F a"g pon) ¢ +
: BTt

:ZG(CIHZ Ch) BI+) X +
(I,*)t ]

+ 94 o [B""] (L+B("‘f) (3.9

pCo, _ d:d. )

n aL + aoc-r,")n-

where

In the ocase of t ~ohannel isospin decompo-
sition, the phases. .

X8 ), 4 (o (3.10)
| P
and )( (4 are assumed to satisfy the following

conditions:

1]



)%Xif’)t),<<_i) ).‘X\(,L,-"J)<<i . (3:11),

By a oomplete analogy with the S ~ohannel
1sospin decompositlion it 1s easy to perform the
integration in (2.12) and obtain the amplitudes

7-;(0’ D and —’-—o(i;:t) which are expressed

in terms of elementary funotions.

The parameters of the quasipotential are in
general some complex funotions of energy. The energy
dependenoe of the quasipotential 1s in general unknown,
However there are some gameral 1(135.; on the energy
dependenoe of the leading term of ‘th'e quasipotential.
In thev case of soattering of spinless particles it
has been shown [25] that for the quasipotential

of Gaussian type the parameter ’R . (where
R=«?ﬁ.’ ' 1s the interaotion radiﬁs) _ocan not 1norea.s§
faster than By.s « Therefere we assume the |
following‘ S =dependence of all the parameters
Q :

/ (
a‘(I' AN P I'i)[&si- %] L Ga
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~ Some o:“the'pérameters can be equal to zero.
' Iﬁ arder to have the constanoy of the total cross '
seotions at’ asymptotic energies the energy dependenoe
.-of the parageter . '3 lo in the leading term is

J
ohosen 1n‘the form =

3T

3 U+g[ _—”y{‘ (3.13)

Other parameters enteriﬁg the definition of the
quasipotential are assumed to be energy independent
complex numbers. These considerations allow to ’

+).

‘intreduce 30 real pardﬁeters

We have perforned an. analyais of all the. existing
experimental data (total and differential oross
seotions, polarizatioms,etc.) on s VA -scattering
for 0,01 < [t)€4.0(@V/e)" amd P 5 40 Gevi
(see Table 1). Omly tho‘points‘fhioh deviate from the
expeoted values more than by 3 htandard errors have

been excluded from the oonsideration.

+)ote that some parameters turn out to be unimportant
and bave been taken to be eqqal,totzero."



The result of the analysis are ‘preéented in
Table 2. Satisfaotory desoription of the da.ta. )
(C.L n L /) has been obtained in the case
of the S -—ohannel 1sosp1n oonsideration and
renormalization of the differential cross seotion
data. In the case of t =channel isospin

decomposition the description is rather poor.

The obtained values of the parameters are listed
in Tables 3 and 4. The oaloulated ourves for the
experimentally measurable quantities together
with some experimental data are given in 3155.1 - 413,
They are drawn for the case of S =—ohanmnel

i1sospin decomposition.

‘ . When these results have been obtained data on the
measurement of R at =46 C"'V/c have been.
reported [32] . If they are inoluded in’the fit
the caloulated value of xl_ mqr'easis. That 13
why an attempt have been made to find a new solution

of the problem.

In arder to make the fit better 1in the second
term of the quasipotential (2.17a) and in (2.17b)
N i-§ ,
faotors <‘%/_¢:) (§.§ :L) haje been introduced.
Paramters which oorrespond to new solution are listed
in Table 4, In Figs, 41¥- 23 soma predictioens of

our oonsiderations are shown.



- 4,Conclusions k

B Anp;.lyq;.s Qe have performed in this paper showa tnat
theeretical claoulations éivo statistidé.l'ly'satisfa'otory
ﬁt of 7//\/ -séatfei‘ing data in the region
0,04 <t € iOGeV/) end P 21066V .
One of the important points of our oonsideration is the
choice of the local quasipo;gntial"hiqh gives an adequate
plcture of high energy uoatfering. ‘ :

A probien bf i:aking into acoount of correotions ';af
the relative order i/,o as oompared to the main
oontributions 1s of great interest. Consideration of the -
backward goatter;ng phenonené. will a;Léo 'Qlear uﬁ some
' aapeot's of thek scheme developed here; These problems
require speolal mvestigations and we will probably

return to them elsenre.

We shquid like to stress however thaet the approach
considered in th,isv‘p'aper doewn’t claim to the oomplet—
ness, It 1s'é.fthkodretioal model and 1ts result depends.
on the ohoosen fom of thn looal qua.aipotantia.l.

Fhe authors expross theu dsep gratitntde to N,N,Bo-
golubov, , A.d. Logunw, D.V, Shirkov, A.H.Tavkhelidze,
V.A.Yarba for the interest in this work and critical
disoussion of. the results, to G.M.Dsﬁmﬁpv, A,V Efre-
‘mov, ° Ve.G.Eadyshevaky, A N.Evinikhidse,
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 manuscript.



_References

A.A.Logunov, Nguen van Hieu, Tepical Conference on
High Energy Collisions of Hgdrons, CERN, Geneva,1968.

H.Epstein, Tonical Conference on High Energy .
Collisions of Hadrons, CERN, Geneva, 1968.

A.A.Logunov, M.A. llestv:u-iahviii, 0,A.Khrustalev,
- IMF, 9, 3 (1971),

D.I.Blokhintsev, luol.l’hys'., 21,' 628 (1968) &
L.Van Hove, Rev.Mod.Phys.s 36, 655 (1964)-

T,7.%u, C.N.Yang, Phys.Rev.,137B, 708 (1968).

R.C.Arnold, Phys.Rev.s153, 1523 (1967).
S.Frautschl, B.Margolis, Nuovo"cm.,zg, 1155 (1968),

V.N.Gribov, JETP,53, 654 (1968).
V.N.Gribov, A,A.Migdal, Yad.Fizika,8, 1002 (1968) .

K.A,Ter-Martirosyan, in Prooeedings of Theoretioal
School on High Energy Physios . Popradske Pleso,
1967, Dp.43. ' . ’

V.R.Garsevanishvill, V.A.Matveer, L.A,Slepohenko,
A N.Tavkhelidze, Phys.Rev.D4, 849 (1971). '

V.I.Savrin, N.E.Tyurin, O.A.Khrustalev.Second Bormn
Approximation for the Socattering Phase Shift

on the Smooth Potentials. IHEP-preprint 69-107,
Serpuhov, 1969,

A.A.Logunoy, A.N,Tavkhelidze, Nuovo Cimento,
29, 380 (1965),

-~



‘lo

12

13

14

15

16
17

18

19

20

21

22

k;f.G;Kgdyshévskyg Nuol.Ph:s.ﬁg; 125 (1968)5

M.Freeman, .D Mateev, R,M. Mir-xasimov,

- Nuol. Phys.gl_, 197 (1967). B

V.A.Matveev, R.M, Muradyan, 4, N Tavkhelidze,

) JINR, E2-3498° (1967)-

‘ R.N,Faustov,vmur,;,jzAO (1976)'

P.F.Bogqlubdv5;THF,zy 244 (1970),

'v.m.v1nograaov, T™F, 8, 343 (1971)

A.n,xviniknidze,'D.T.Stoyanov, THF, 11, 23 (1972)

I.T. Todorov, International JINR-CERN Sohool on
High Energy ﬁhysios » E2-5613, Dubma (1971).

S.P, Alliluev, S.8. Gershtein, 4.4 Logunov, Phys.Lett.,

18, 195 (1965).

A.A,Logunov, O, A.Khrustalev, Partiocles and Nucleus
vol.ley 7 5 Atonizdat, Moscow (1970) .. S

H.A.Iestvirishvili, G.L. Roheulishivli, Yad.Fizika,-

1 ;, 688- (1970)

.Barger, rhillips.?hys.nev.,;_z, 2210 (1969)

- M.I.Dzhgarkava, Yu.M. Kazarinov, I. K.Potashnikova,

I.N,S1lin. Desoription of Experimental Data on 7./
and KA Scattering in High Energy Region on the
Basis of the Complex Angular Momenta Theory.JIHR
proprint P2—5320, Dubna, 1970.

A.H.Tavkhelidze,‘Rupporter’s talk at the XV Interna-
tional Conierenoe on High Energy Physiocs, Kiev,;

1970,

V.V.Glagolev, K.D. Tolstov, Particles anﬁ’Nucleué
vole. 3, D.65, Atomizdat, Mosoow, 1972,

2i



‘23

24

25

26
27
28
29
30

18

32

V.R.GarSevanishvili,~V.A.Matveév,'L.A.Slepchenko,,
Particles and Nucleus , vole.l, Dp.91l. Atomizdat,
Moscow,y 1970, -~ : ’ : -

V.R.Garsevanishvili, S.V.Goloskokov, V.A.Matveav,
L.A.Slepchenko. Quasipotential Formalism for the
pwo—Particle System, with Spins O ' and ‘44, .
JINR preprint Ba-6046, Dubma (1971). ,

V.R.Garsevanish%ili, S;V.Goloékokov, Ve.A.Matveev,
L.A.Slepchenko, TWF,11, 37 (1972).

S.V.Goloskokov, V.A.Matveev. Asymptotic Estimatos
of Quasipotential Parameters.JINR preprint,
P2-6482, Dubna (1972). o
G.G.Volkov,'M.A.Mestvirishvili, G.L.Rcheulishvill
IHEP preprint STF 69-83, Serpukhov, 1969.

G.Giacomelli, P.Pine, S.Stagni, CERN, HEBA
69-1, (1969).

S,P.,Denisov Yu.P.Dimifrevski, S.V.Donskov et al.
Phys.Lett.,36B, 528 (1971). ~

.8.P.Denisov, S.V.Doﬂbkov;,!u.P.Gorin et al,

Phys.Lett.,36B, 415(1971

M.Borghini, L.Dick et al. Phys.Lett.,36B, 493 (1971).

P.Bonami, P.Borgeaud et al. Nucl.Phys.,EL6, 335 (1970).

0.V.Dumbrais. A Compilation of Data on Real Parts
of the Forward Soattering Amplitudes.
JINR preprint E2-5847, Dubna, 1971.

A.de Lesquen, B,Amblexd, R.Beurtey, G.Cozslka,
J.Bystricky, G.Deregel, Y.Ducros, 3.H.Fontaina,
A.Gaidot, u.msr‘u’ foLegBr, J.P.llerl‘,
S.Mizashita, J.Movohet and L.Van Rossum, ;
Measurements of Spin Rotation Parameters in Plon-
Nuoleon Elastic Soattering at 6 Gev/c and 16 GeV/c.
Saclay preprint.Maroh, 1972. - .

Received by Publishing Department
on November 15, 1972. .



Table I o
Fitted Experimental Data

‘Reactlon . Quantity P, Number of Number of Norm  References
SRR : - poimts - exoluded
gl T i
1. 2 " 3 4 5 6 - 7
,"7,-/,_ ‘ d";:',' f 9.84;' 9 1,009 Foley (1968) 26
o ; 9.89 12 ' .1,030 -"- |
 10.8 15 I 1.102 -"- (1963)
S11.89 . 11 . S 1,005 -"- . (1968)
12.4 20 1.039 Harting (1965)
3. 13 1109 Foley  (1963)
14,16 - 12 ‘I 1,018 =" - (1968)
4.8 8 1,163 ="~ - (1965)
15, 15 1,093 ~"~ . (1963)
15.99 . 14  0.985 -"—.  (1968)
16. 17 I 0,978 =¥~ -
‘17, 12 1.069 -"-  (1963)
18,19 14 v 1,009 -"- . (1968)
18,4 15 1,138 Harting (1965)
8.9 . 6 . 1,103 Fpiey (1963)
19.75 7 1.244 "o (1965)
23,18 - 7 1,222 -ne
24,22 19 0.967 ~n- (1968)
25.34 8 o 1.192  ate (1965)
20,15 17 0.976 - (1968)
20,38 18 o 0.962 -n-
22,13 19 0,971 -"-
26423 20 . 0.950 . L

23"



Table I. (Cont’d)

24

Prokoshkin

1 2 3 4 5 -76‘ 7
- Ttp gl_i;l 9.86 9 1.129 Foley (1968) 26
10.02 12 ~1l.078 ="- »
10.8 15 1,088 "~ " (1963)
11.95. - 15 1.030 " (1968)
12,4 19 10,919 Harting  (1965)
12.8 14 11,097  Foley (1963)
14. 12 1,023 " (1968)
14.8 13 1,088 "~ (1963)
16,02 18 1.012 . ="~ (1968)
16,7 13 1.027 - (2963)
17.96 17 0,973 ="- (1968)
20,19 18 I 0.944 -
| . L
w-r-a-non _j_,:'l_. 9.8 14 1.069 Stirling (1965) ‘
10. 7 1,021 - Wahling (1968)
13.3 14 I 1.090 Stirling (1965)
13.3 11 ol 1.090 Sonderegger (1966)
18,2 14 4 0,900 Stirling  (1965)
18.2 11 92 0.900 Sondsregger §1966)
Tp 0., 10-28.68 27 26
21-65 19 Prokoshkin 27
'1,+}, Ol 9-84-22.1 30 26
15-60 10 28



Table I. (Cont’d)

a2 3 s 5 6 | 7
TI‘r P 10 15 _ v : Borghini (1967) 26
TP P o0 & ~ -~ Q9M) 29
- 14 -19 B L . 29
p P 20 9 1 ‘ Borghini (;967) 26
: 12 5 - 26
14 7 " Bell (1968) 26
10 © 15 Borghini ,(1971) 29
14 19 : -ne
17.5 8 _ne
8 6
' Tp->ren P 1.2 7 ~ Bonami (2970) 30
n-[) ol 9.84-26.23 11 . Dumbrais : 3
c']-lr ol - 9.86-20,19 7 _ . - :
o _ " > . . - 32
T r R 16 8 de Lesquen
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B Table 2

Isospin

Interval

b2

D,eoompOSitionV" )(-’; _)—(‘_z oL
172, 3/2 0.00 <ltl < 1. o(cev/ ) 806 734 2
. v ), e 10 G—e\/c . B C
: 2
0,1 0,01 £[t| ¢ 1,0(@<v/c) 930 734 1
P 10 ’
‘1/‘2, 3/2 without norms ,
0,00 <Hl ¢ 1 o(C»e\//)1 1114 734 1
, PR 106
1/2, 3/2 0,01 < Jt) < 2,_5((;'.e\//c)z 2000 1130 1
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' Table 3

. Parameters of the quasipotential for the case of s=ochannel

1sespin decomposition (I=1/2, 3/2). Data on - R at
K:_{G(}ev/o are not inoluded. |

[1 2261 0,1086) + (0.4159 0. 0316)&. 3 -ﬁ.)](@.\//)
3 = Eo.geoe $0,0253) - (1.5922% 0.1473) (b ’")j@ev/)
CV‘ % (11.875 1 0.3587) (Ge\/)
(%') (16,1760 %0, x:l)(@e\//)
g(%’) 0.07621 0. 0037)+ ¢(0,0274 10, oou_)](@e\//)
g‘* ) .x (=0,0015 ¢ o.ooooe)(&e\//c)
) .E 0.0015 + 0.0009) = i(0,0033 % 0. oaos](@e\//)
gt%,-) = [(~0. 00005 + 0. 00001) +i(0.00006 2 0. ooooosﬂ(@e%ﬁ
"/”’ = [(s.7045 2 0, 2396) +(0.5102% 0, 1285)(&' S ’Tj(é’-'\/)
“/") [_E7 71401 0.1699) + (0.9639 1 0. 0903)(&.5-- 'T')]((; \// '
a/" [(o 0461 + 0,0037)+i(0.0627 2 +0. OOZI)J(GQ\//C
(‘/"9 = [c-o. 0011 £ 0,00006) - £ (0.0004 * 0. ooooa)](gev/ )4
“’l‘" = [(~0. 0184 0.0014)+ i (0.0094 £ 0. oou)](@eV/c)
c‘/z, = [(-0.0003 £ 0. 00003) + { (0.00005 0. 00001](6391//)

TGS
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“Table 4
4‘ Parameters of the quasipot.ential‘feg: the cé.ge of s—channel
1sospin decomposition '(1-1/2', 3/2). Data on R at

P, =16 GeV/c are inoluded. ’

a, [167o+ 0,0865 + (0,472610,0222)(&—3-- ’.‘L)](@w/) ,
3. }:,_3,696110,0199 + (o,osoz: 0,0120)(ai_ﬂ>7(eev/) 2
% (a 4569 +o,2523X@e V/ )
@, =(11 68420 4136)(61eV/ )—2
Qi‘)-E) 0998 £ 0,0053 + ( (o, 0236*0 ,0013) (G-e\//)
30' =(-0,oozz+ o,oom)(@e V/)/’
: 3o.o [—-%0034 10,0004 ~ ¢ (0,0043% o, ooos)] (Ge\//)
| G/;,) [(-2 040,5).107 + i(4, o+o,3) 10‘5_-, (@-eV/)4
o ("“ [é 6452 1 0 1460+(o,2667+ 0 0409)(@._3.- m)](@_c V/)
W' =(4,7169 1 0 1538)<@e\//)
| g:'w-,_?) 163210 0047 + {(0,013220 0024)] C@eV/)
::”)-[(4 41:0,1) 10%:(6,010,6). 10‘4_] (@eV/ )4
3 [(z 530,2).207% i (5,9 £1,1).10°] (@eV/)"
g(’/” [(5 0t0,7). 10‘41»1(4,010,8) 10‘4] (@eV/)/’

f_ 0,7492 + 0,0906

o)
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Fig.4. Differential oross ceotiom for 7p -ssattering
at }z = 12,4 and 15,0 GeV/o '
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Fig.10. Polarization in 77*/0 -scattering at 2 =10,0
14,0 and 17,5 GeV/c
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Fig,l2. Polarization rotation parameter in 770 -~goattering
at /’L =16 GeV/c
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Fig.15. Predictions for differential oross seotion of
T p -scattering at A =100, 150 and 200 GeV/c
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Fig,16, Prediotions for differential cross scotion af
7p -scattering at P =40, 50, and 60 Gev/o
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Fig.17. Prediottons for differential oross section of
Tlp=scattering at /3 =100, 150 and 200 GeV/o
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