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Introduction

The high energy ZHVFBcattering reactions are theoretically
and experimentally studied sufficiently well. A great rumber of
vorks /1-11/ has been devoted in the last years to the theoreti-
cal aralysis of this process. Many of these works are based on
Regge poles muthod teking into account the absorption in one or
another way.However, a claess of models which simply teke into con-
sideration the ?,P' and ? =poles and their Regge=~cuts did not ex-~
plain all the set of the experimental data. In particular the po-
larization deta at (%) > 0, 7(Ge?/c)2 werre described non-satisface
torily.This concerns to the models as with atrong /1-2/ as well as
with weak /3/ absorption. Some authors used the dual-absorption
model either by comp ining it with the dlspersion gsum rules in or-
der to obtain the real part of the a.nplitude /4/ or by introdu-
cing the 9' -trajectory /5/ or the "Regge-Regge"cuts /6/. The
vast majority of ithese works is devoted to the description of a
certain process, either the elastic 111 p - scattering, or the

Tl‘p-l'ﬂ'n charge exchange reaction, however their applicatic;n to ot~
her reiated roaétions results in disagroement with the eiperi-
mental data. The authore of some works /5,6/ obtain correct re-
sults for all related process=s at low energieos taking 1nto RO~
count S’ or R‘R contributions; increasing the energy these
additional contrivutions rapidly vanisa and orne obtains rusults

wkich are in disagreement with oxperilontal ones at enargies

E > 13Gev ana iz 0.8(GaV/c ).
In the preceding work /7/ we have made an attempt $o ex~

tend the region of the doscription of the experimental data for
/t/>C.8 (GeV/c) complicating the residae functions of the poles.
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Correct expressions have been obtained for the differential cross
sections up to /t/ & 1.5 (GeV/c}z. However, as the analysis car-
ried out by us in ihe work /8/ has shcwn the models considered
‘n /1=7/ are principle unable to give correct description of all
the set of the experimental data on IVVLscatterihg, namely, a

bag description is obtained for the pelarizations and spin cor-

relation parameters,

In this work it is suggested a model taking intoc account
the P,PY end g) ~trajectories and related cuits with certain para-
metrization of the residue functions of poles and certain modi~
Tication of the “guasiesikonal™ model /9/ (QEM). It is shown,
Tl ch an approachk provides a successaful descripiion of all

e experimeatal data on o -gcattering.
In Section I we d2fine thp modified "quas*ewkonal" model
-

o e e s o N
(MQ*¥) differing from QEM by tne Lact that the "shower™ factors

EYRE A

/%67 in it depend ou momentum transfer.

In Section 2 it is given the parametrization of the contri-
sutions of P and P' vacuum trajectories and shown, thet in order
to describe correctly the differential cross sections of elastic
J7 % p-scattering at 0.7 < /t/ £ 1.6 it is necessary to iniroduce
two exponents having various t-dependence in the residue func -
tions of the vacuum poles,

In Section 3 the paremetrization of the isovector amplitu-
des ie described. It is shown, that the correct spin-flip ampli-
tude is obitained i one takes a pole residue with second order

zerc and a "shower" factor strongly depending on momentum trans—



In Section 4 the determination of the theoretical parameters
by means of the experimental data is given, The obtained results,
the limits of the applicability and the possibility of the modi-
fication of the used model are discussed in Section 5. The pre-

dictiomsof the theory st high energies are also given.



I. The Modified “Quaeieikonal" Model (MQEM)

The reactions cf N/V-scattering are described by two ampli-
tudes: F; the non-spin flip and F; the spin-flip amplitudes.
The normalization of the amplitudes and all the observable mag-
nitudes is such as n the work /8/.

In MQEM the amplitudes taking into account all the rescat-
terings have tke following form (in more details see /9/):

st = (f 0ot Eu o
i NRt1]
b= [fsh e ey L£ @

-
where sz:"t, @- is the impact parameter and {;u(s,!)
2

ere the partial amplitudes given by the expressions:

R.ad 'XD‘ H / / ! |
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for charge eoxchangc reaction. Here
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9)

(10)
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/
In eqs (7-11) Xo,.( and Xo,.{ are the eikonals and quasiei

konals, respectively. As has been noted the main difference bet

ween our model and QEM is the fact that we do nuot neglect the

momentum transfer dependence of the "shower" factors

Qo { (t)

2. The Parsmetrization of the Vacuum Amplitudes

Tre ﬁS -channel pole amplitudes for the exchange by a



trajectory o[Q (t) have the following form /2,7,9,11/

_u Walt)
=€ WY m (52)°, |
(12)
where
L ep(LIE St o, ()
Nolt) = L0 (13)

(5 a)

is the sigmature factor and Ga is the signature for the tra-

jectory (d and

_u)\ %af®-1
Ea= (s (18)

v
Let us choose the residue function JD,L({) in the form

oo +4
a0 ( == = oha t)) (ﬂ
Bt = g cosg_f(et;—.é - ole(0) "° o

then the pole amplitude will be writtem in the form

F;,l H=€ (0P, (V)€ °"d‘t('g )%t (16)
where /11/

YLQ(O) = 'l_q (olJU)) . | 7”)




A8 it has been siown in the work /2/ one may describe the
differential croas sectionc for elastic TI:"'P-acattering at
emall t using one exponent in the residue functions of P and
P* trajecitories. However, it is imposeible to describe the re-
gion lﬂ%‘l in this model. In poarticular, a dip in Lhe region
/%/ 2= 1 has been ocbtained dne to the large destructive contri-
bution of the vachum cuts into the elastic scattering differen-
tial cross sections.

In the paper /7/ we have shown , that one can ove.come
thege difficulties parsmeirizing the residues of the vacuum

poles in the form of two exponents:

Rn,t

Bty =0, + 1t 6, € 18)
Then the non~flip P end P! poles amplitudes take the form
o 2azt
Foo( &t =€a N9 (Qa?—zut +Hid e™ ), (19)
where
2 4 )
Az = Raz +la(6)[ln S - o). | (20)

In the case of ot h paremetrizetion of the smplitude I “),
the ters itie.e " gives a large comtribution at a1 ana
ca:pm.ti. the destructiv: contribution of the vacnum cuts
‘which allows to obtain correct values for elastic y p-scat-
tering differential cress sections up to /t/ 25 1.6(GeVie)®
Prom the amplitude snslysis/8/ of the expe.imental data
it is hun, that in ﬂM—aenttnring a partial conser'vation of
the S-chmol helisity tlkea placo for vacuum exchanges. Thers-
fm, tho spin-ﬂ:lp pole h)ntudc ror r nnd P' tnjeetoriu
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hea been parsmetrized in the followisg form
- \r“' Aast
{‘sm)\?’-’t): I EN (04, 2", (21)

whore Aa is a small maegnitude showing the degrez of the viole-
tion of the S-~channel heliclity counservation for vacuum exchanges.
Such a parametrization of the pole amplitudes for vacuum ex-
changes taking into account all the elastic roscattering by the
formulae (3) and (4) allows to approximate with enouyr. accurac&
the resulte of the amplitude smnalysis given in the work /8/ as-
suming that the"shower" factiors Ci’P' depend weakly on momentum

trengfer.

3. The Parametrization of Isovector Amplitudes.

The resulis of the ahplitude analysis /8/ heve shown, that
the amplitude F,'1 rust have & miniz 7 at /t/> O 7'(Gev/c)asome-
what shifted from zero. Besides the Argand plot of this cwpli-
tude has a sharply expressed locp in the interval 0.55 £ /t/<
¢ GeV/c) . When the energy increases the minimum in F',.1 go~s to
zero anu the loop flattens, i.e , the amplitude begins to take a
for~ characteristic for regidue with second order zero.

Fiom the above given consideration it is seen that the §
pole residue ?:({) of the amplitude 1’11 must consist of the sum

of two téi-ns at least

Bl0-0.0+Ral0. .

To obtain the loop or Argand plot at 0.55 € t < 1(DeV/c)2
it is necessary that S?’ (+) woura have two zercs in near but not



coinciding points: at /t/ = 0.7 ((_‘:EV/(:)2 end /t/ = 0.6
(Gev/e)? (therefore the parametrization P‘f(ﬂ"-’ a(; (t) gives

not c¢orrect results). Let ue present ﬁ:(t) in the form:

Rt P RAt
333(*)“’9“)(“’1’6 nt.ge), (23)

whers the first zero at the point /t/ = 0.7 (GeV/c)2 is obtainad
due to the factor df(f) while the second zern is obtained at /to/

= 0.6(Gev/c)> if

af_; :’eto(ﬁf,“Rf.B? (24)

Such a residue gives correct phas®* relations at small momentum
transfers, however, the real part of the total amplitude F:ll be-
comea negative at /t/ > 0.7 ((}eV/c)2 despite of the fact that
the real part of comntribution of reggeon cuts changes its sign
and bacomes nogltlve in case of such parametrisation of 9 =pole
reaidue at /t/p 0.7. Increasing the contribution of the cuts
(by ipcreasing C4 ) it is not poseible to get thae correct re-
sult since their imaginary part does not change the sign and
ramaining negative it leads to a sharp decrsase of the imagina~-
ry pert of the total amplitude in disagreement with the data of
the analysis /8/ from which it is known that Rer',} 0 up to /t/
= 1.15 ((,ieV/c:)2 and ‘JNF11 is positive and sufficiently large.
The term ?:2('!5) must compensate all these disadvantages
of the residue 91'1(1:) +1it must give a contribution into the to-
tal amplitude which has a positive real and imsginary parts.
Besgides, ﬁ;({) must Nprqvide a necessary shift of the imaginary
part of the amplitude 1’11 from zero,i.e.it must have nozeros in
this momentum transfer region. And, finally, its contribution
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at /+/ < O.S(GeV/c)2 must be small in order to maintain the
3
correct phase relations given by the residue fal(f). The Tollo-~

wing form of the residue function satisfie~ all ikese requirements

, , , 2 v
.)6;2 (t) = -'tl (Cif - I"'Ic,lf)p—pﬂ (25)
B (1td~005) =0, @)
Cl= It o, . 27)

‘he contrivution of fi:(f) to the cuts whea the condition
(26) iy fulfilled is snomaly large with regard to the coutridbu-
tic . of the pole itself and has a phase sharply differ.ng from its
phase, At small momentur transfers it gives sufficicntly small con-~
tributdon due to the common factor t and, therefure, it does not
violate the phase relations of the amplitude in the whole. The piro-
perties of the cuts connected with f%;&) begin to appear only at
gufficiently large "shower™ factor which, however, would violate
strongly the correct picture at small momentum trensfera. There-

fore, we have chosen the shower factors in the form

c:x (t)= A:ZI *| “B;:Li (28)

1 .
Th; contribuiion of ﬁu into the cuts grows due tc the growth of
CL (‘t) at large /t/ provides the corract phase of the amplitude

F1q for all values of t.
It has appeared that when the cocndition (26) is fulfilled the

L
cuts of the term ?ﬂﬂ’) have the same phase characteristics in MQEM
!
as the hypotheticsl 9 ~trajectory ho-
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Lot us recall that the contributivn of the later one "dics™ as
,":’,"3'2 with the iacrease of thc nergy. In difference from iuis

1
case the p:z contribution decreases s: (51 en‘S) .

Thus, w2 have shown, that the pole amplitude must be of tue

form: S + 78, 0,¢
F1 %) =€, rlr{o)VItI {?(,{f)(af‘g Aot _gfe )+

(29)
1e(c?- mo/’)e*”‘f

here the parameters af and L’f are connxcted by the condi-
tions (25) and (27).

Choosing the "shower" factor in the form (28) (takirg into
account only the first ceacattering) on. may present the struc-

ture of the total emplitude in ZQEM in the fo"lowing foim:

L&D =N, WIF )+ M
Li=12 fi

g o

1(9)
where I—; ia the pol: amplitudo, P.,'“Pp)ia the aeplitude corres-

ponding to the first cut, L,"(X) is Legger’s pulynom, and Y (‘t )
is the phase of the Jirst cut,

As stown in /8/ when E’f =0 no form of the reeidue frnc-
tion aay givs the correct phase for the swplitude F,|1. An addi-
tional dependence of the phase on the momsutum transfer which al- -
lows 40 obtain correct amplituds for isuwvector exchanges appears
in NQEN due to the fact; that the “shcwcr" factor depends oa t,

The amplitude parametirizcd in the form (29) gives a good sgree-
ment with the results of the awplitude enalysis at all ensrgies.
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Now lc. as consider the anplitude F°1. It is known from the

results of the amplitude analysis /8/:
1) In order to obtain the correct"crossover" noint of the

ela: .2c 71 P - scattering differential cross sections we have

YmE (112 015)=0,

2) In order to obtain positive polarization for .77;0-0770/7
chatge exchange reaction it is necessary, thai the sign of Rg F;l
would not be changed in the region 0 </t/< 0.5(GeV/c)2.

The tirst condition is easily obtained /1,2/ by parametri-
ring the residue in the form:

B, i4)= 0 T,

(31)

However, in the case of such residue Rﬁﬁ,i changes its sign
at /t/320.2 (BeV/c)2 and the polarization of the )7;0 charge ex~
change reaction have a deep dip at /t/2 0.4 (GeV/c)z. Msny aut-
hors /5/ have suggested to introduce f’ntrajectory in order to
cbtein correct polarization, As it has been mentioned above a
residue of the form

L ¢y, Roa t
. $ - 2

gives a cortribution into the cuts which have all the phase cha-
- I .
racteristics off -trajectory. Therefore, we shall parametrize

) §
the pole amplitude Fo1 in a form of sum of tie residues ﬁo g

and ?o:: i.e..



~15=-

18 Apst 9 7\ pAr2
Foo s ) =5, (00 &F 077+ 1HYG eldk )¢ (35)
Meanwhile the following cerdi* n (sez (27)) must be e..tiefiea

CS= Itdeds (3

We i.ave alre- iy mentioned, .hat the residue E;{{’) gives & con-
tribution similar *o one from S’fonly for “sufiicizsnily large
"shower' factor, therefore, cg(t) will have the form (28).

The -~mplitude ?01 determined in such minner ...pletely cor-
responds to the results of the amplitude analysis. The charge -x-
change polarization on the whole depends on the magnitude and
sign of the parameters cg and Bg and it may be charged toward

any direction by the choice of these parameti.rs.

4. The Determination of the Parameter of +tI-
Model

Because of the absence of sufficient numi r of accurate ex-
perimental data at large momentum transfere the t-dependent pz. a-
meters in the "shower" factors for wvacuum exchanges are determi-

ned % th large errors. Therefore, e have accepted

A
BQ,L =0. (35)

The parameter Cg is the most important among cip,p' gince the
contribution of the P'-pole and vacuum terms into the spin-flip
emplitude usually is small, For this reason all the remained

"shower” paramet s of the vacuum group was asumed equal to uni-
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ty in the numerical calculations, i.e they are squal to their
"eikonal”™ valuee. Tre value of the parameter COE:AOP = 1,56 has
been taken from +.ie work /10/. The psrameter C' has been taken
equal to 1.6 in order to provide the correspondence of the value
of the coefficient inm froni of the second vacuvm cut to that one
of the work/10/.

Since the observzble magnitudes appesred to be insengitive
tc the parameters R;F'P')z qu and Ryj— and therefore they
wocre deotermined with largu errors we ecsumed, that

£y piY2 142 2
RQV'P)?- R:i?’“; Rgf s’q ) Rs’z Res .
(35)

The parameters for the trajectories hav:~ been taken from
tLe work /2/. Ezsides we have acccpted Eﬂf = E5{ because
of the absence of good experimental data on polartzation for
charg= exchangse reaction. The paramefers Qf ,C: and Co” are
vonnectcd by the relaticne (25), (27) and (33). Thus, we have
20 parameters remained free which were determined Ly the method
of the sequential snelysis of the sivatistical hypothcses /12/,
in which ihe necessary number of the observgtions is not fixed
eariier, but it is determined during the process of anelysis it-
self. This allows to lir‘t oneself by a not large number of ex-
perimental points, namely, by results of the amplitude analysis
from the work /8/. The parsmetars obtained in such manner were
corrected and controlled by the available data which were not
entered dircctly into the amplitude uwaalyeis. Por inetance, the
parameters CXPI” GZW’ were corrected by the sum of the total
croaa sections /13/ at high energies; the parameters 8PP'

Rp‘L ,Rpli wure controlled by tie elastic /7 P ~gcattering

[
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difrerential croes sections /14/ and by the parameters of th.
diffraction slope /15/; the paremeturs 00,,, ﬁ;; 5 AO‘P

were corrected by the differsnce of the total cross sections/16/;
ell the remained pacameters wers determined from the amplitnde
snalysis. After obtaining the values of the pararmeters ;X‘Z-va-
lue were computed over all the set of the experimeatal data at
O\(iﬂ $2(GeV/c)2. The Xz-value apprared io be equal to .25
per experimer‘al point which characterized a sufficiently good
description of the experimental data, especially. in comparieon
with the results of othker auth~rs /1-11/. The cbtained values
of the parametars and c¢orresponding errors are given in
Table i. The ;rz'-values for each observable magnitude separa-
tely are given in Table I1. The predictions of the observable
magnitudes for these values of the parameters are presented in

Figs 1-12.

5. The Discussion of the Rcsults.

The total cross sections for 7 tP-intaractions are shown
in Pig.1. The agreement with the experimental data is very
good. The rise of the total cross sectioa for 77+,P and 7 -/J
interactions begins at E & 70 and 200 GeV, respectively, which
is in good agreement with the last NAL experimental data /17/
(this point has become known to us after the finishing of com-
putations and it was not included in the mirimization procedure).
In the model under consicderation tins rise takes place much ra-
pidly than in the othox: models /2/ which is due to the presencs
of the tera! itl 8!’ QARI in the P-pole residue. This term
at t =0 gives a contribution. to the elastic rescattering of
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the Form (~1/8n S ) v ‘ch rapiily "dies" with the increase of
encrer and results in 2 ¢h zper 1rige of ti . to*al cross sections
the agymptotic ~alue of which ig equal to 30mb.

The retio o+ =M et(&ﬂ)/fm F(50)  ¢na whe diffractioa
elopr» b(S) for elastic J/-fscattering are shown in Pigs.2 and 3.
The agreewent with the € .perimen. i~ good for both the magmitudes.
In #ig.5 the values of b(S) are sho for two values of t: /t/=0
and 0.2{CsvJc)2. The shrinkage effect is not’cably masked by the
contribution of the Pi-pole gnd reggeon cuts. As a re.alt the ef-
fective cone width is alzost not changel with the growth of
iz the spergy region E:’io-;- 10CGeV.

Tue differential cross sectioms 10T el +tie ﬂfp-acatterinz
are shown in Pig.4. The term proportiornal to { in th; rasidue of
P g4 P? poleas cornensates the destructive coriribition of slas-
tic rescatterings at large nomentu trensfers. Otherwise the
cropa sect’ons would have a dip at /t/q;1(GeV/c)2 (see/2/). The
theoretical curves of our wodel correctly desc: se the experiment
‘n & aific” :ntly wide interval of momentuw. transfers up to /t/a;
1.5 (GeV/c}E. One may exterd the descriptiz.- up to /t/ﬂs}(GcV/c)h
introducing an additional terr proportional to ‘t'z'eﬁLt into
the P-pole resldue. We havc ..ot considered this problem since the
parameters connected with this lerm would be determined with
large errore due to the abaence of sufficient experime¢ .tnl data.

Especially good description of the data is ¢bt~ined at 40GeX
It is correctly predicted the “crossover®" point of the differen
tiasl cross section for elastic 77ip-sca£tering. The "crossover”
peint slowly moves coward the higher momentum transfers when the

energzy increases.
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Pig. 5 represents the diffe.ential cross sections for th
charge exchange reaction ﬂ‘P-,77°f], ' A possibility to deacribe
the cross sections up /t/22(GeV/. )2 has been appeared due to the
presence of the terms of the form (28 ) in the g) -pole residue.

The pclarization in ‘elestic ﬂip-s"attering and crarge eXx-
change ‘n*P +7°n reactions is presented in Fig.6. Thes error cor-
ridor ic shaded. Blastic polerization is ir good agr~ement with
the experimc-tal data for all the i.iervals of energy and moren~
tum transfer. Charge exchange pularization has not been included
into the minimi ation because of the contiasdictoriness of the e .
perimental data /21/; avd the ¢ .rve sho' . in Pig.6 is the model‘c
prediction. The shap and the sign of this curve may bes varied
depending on the wagnitude and sign off the paramefers of the re-
3idue @:2 (f) (ge: (32)) and Bj which ere determnined with laz-
ge er: >rs from thr existin~ experimental data.

In Fig.7 th spin correlation parameters are shown. The cor-
ridor of the theoretic-1 errors for the magnitude T is large be-
cauge of inaccurate determination of the spin-flip vacuum ampli-~
tude.

The Args.ﬁd plots for the amplitudes by means of which the
observable magnitud.s have been built arv given in
Fig.8. There amplitudes coincide well with the results of the
amplitude s a.ysie /8/. The plots of the real and imsginary parts
of each amplitude aseparately are given in (he same figure.

The rapid rise of the elastic polarizatvion after /t/20.7
(GeV/c)? takes place due to the existence of a loop in the ampli-
tude F11 at 0.6 &/t/€ 1.1(60?}’0)2. This loop has been appeared
due to the fact that in the residue of this amplitude the

9 .
zero of 0(9({) - and the zero of the term Qfexﬂtgjek"
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does not -oincide{ juat for this reason a
residue of the type Ogj(f) does not give the required growtih
of polarization)

The decrease of the elastic polarization after /t/>1.5

(GeV/c)2 takes place due to the caangs of the sign of ReF11 and
the rapid decrease of /F,"/. As it is ehown in /8/ in thc frame-

works of QEM it is impossible to obtain such phase relsastions for
the amplitudes.

Some predictions of the model for the region o¢f higher ener-
gies 40 - 1000GeV are given in the remained figures.

Pig. 9 shows the predictions on the elastic 771p-scattering
differential cross sections.) at energies 70,200 and 1000 GeV as
well as on the charge exchange reaction WP 2770 at energies

corresponding to the experimental data of the work /24/. It is
swer that the dip of tl: elastic cross sections shifts toward

the region of small /t/; from /t/ = 1.7 (GeV/c)® at B = 6 GeV

to /t/ = 0.9 at E = 1000 GeV. The differential cross section

are almost equal each to other and their crossover point slow-
ly moves when the energy increases; from /t/ = 0.15 up to /t/=
0.3 (GeV}c)2 at B = 1000 GeV. The experimental data on the char-
ge exchamge reaction differential cross sections /24/ have become
known to us after the finishing of the computations so our curves
are the predictions of the model for the energies 21,25,32,5,40
and 48 GeV.

® -

)Ihe experimental data /17/ on 77 p- scattering differential
cross sections at 200 GeV have appeared when this article was
in the process of preparation and they are shown togethsr with

the predicted curve,
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The predictiors for the elastic 771p polarization at ener-
gies 70, 200 and 1000 GeV are given in Fig.10. 48 i¢ is seen from
the figure the behaviour of the j7*p- Polarization does not de-
pend almost on the cnergy, while the l7‘p-Polarization changese
its mign at /t/>0.8 and E2100 (GeV/c)®. This takes place since
at such energies the contribution of the igsovector part of the
amplitude F,; becomes much asmaller than the isoscalar one which
leafs to a difference in the behaviours ef }’ifp - polarizations

If ab E>30 GaV the N'Pogcattering polarizatio. will chan-
ge ite sign at /t/;:@.?(Ge?/c)2 then this would mear that it is
necesgary to take a term with first order zero at such /t/ Tor
9 -pole residue in the amplitude F11.

The eiiergy dependence of the elastic polarizations at /i/=
0.2 and 1 (GeV/c)? are presented in the same figure. It is seea
that it essentially differs from the usually predicied power law
decrease in the region 10§ ES 100 GeV. In order to find finakly
the structure of the residues of the‘P ~pole ané vacuum exchanges
in the spin-Ilip amplitude it is necessary to carry out more de-
tailed measurements of the energy deper. . ce of the elastic pola-
rization in thé avallable energy interval from 10 to 40 GeV.
Besides, N'P~scattering polarization measurements are required
at energles higheér than 30 GeV.

In Pig.11 the predictions for the spin corrclation psra-
meter | for elestic 7%p scatiering at 40,70, 200 and 1000Ge¥

are presented. Pig. 12 shows the predictions for the polariza-
tion and sbin correlation parapeters 'T and ﬁ3 for the charge

‘exchange reaction. Despite of the resulis of the other authors
the behaviour of theae magnitudes in our model depends very

weakly on the energy. Only at ERZ100 GeV a dip in polarization



e

becom- to be ar_eared at /t/2 0,5 which s characieristic for
models sith strong absorptiou.

Thus, taking into acc. .at the cuts in MQEM and the ucrplica-
ted form of the pole functions of r~sidues one aay describe all
the aei of the experimental data on all elastic rﬂyLEQattering
and charge exchang: reactions at m_ lium and high energies, An
improvement of the modelé predictions may ve .chieved by adjus-
ting more carefully the par: lzetrization of the residues ard deter-
minirg the factors C .ore accura’ :ly.

The author expresses his deep gratitude to A.Ts.Amatuni for
guidance and stimulating discussio=g, .e also thanks G.G.Ara-
kelian, A.P.Garyacks, A.A.Grigorian, S.G.Matinian end V.I.Lisin

fo- useful discussions.
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Pavle I
Regze Pole Parameters for WA/ -Scattering

Qp = 2.857 4 0.01 (GeV)~2 Qpe= 4414 £ 1.0 (GeV)™

Bp = 3.0%2 £ 0.30 (gev)"> 6,:--7 445 * 2,0 (GeV)™2
R&: 2.558 £ 0.2 (Gev)™2 R“- 1.35 £ 1,0 (Gev)™2
Rp2- 0.593 2 0.2 (Gev)™2 Riy= 5.6 2 4.0  (Gev)™2
A‘, 0.091 * 0.09 (Gev)™? AP.--o 328 * 0.5 (Gev)~>

= 593 1 0.5 (Gev)™2"") RE = 5.0 £ 5.0 (cem)=2"")
€op = 1.560 & 0.10%) Copr = 1. ‘)

ﬁ_htqo) cir,-']O'

!
C=1435- C"P /1.6

Oop=0.676 * 0,06 (GeV)™2 Qip = 0.379 + 0.05 (Gev)™>"")
Cop==1.109 £ 0.5 (GeV)“*") bip< 3.272 2 1.0 (GeV)’B"
Oog =-15.478% 2.0 (Gev)™® Cro=-0.456 * 0,1 (Gev)™> ")
V3= 3.859 £ 1.0 (Gev)™2 ohz? ~6.368 * 1.0 (gev)~7
Rer= 3.503 % 1.0 (aev)™2 Rez= 0.204 £ 0.1 (gem)
€0g= 1.0 ¥ 0.2 +f(3 172%1.0) qu =3.859 £ 1.0 (G&v)-Z"’)

Cpo= 0312 0,3 + £ 17281.0)"™")

*) Parameters taken from the works /2,10/.

**) Parameters comnected with the relations (24,27,34,36).
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Pigure Captions

+
Fi~.1. T0t8l crees sectiops of /7-P- Intcractions.

rig.2.

+
Rativ ReF, (E,0) /IaFi (3, 0) for the elastic ¥ P-Scat-

tering.

Pig. 3. Diffraction Slrpe b(S,t) of the elastic 7% p-Scattering
at /t/= O and 0.2 (GeV/c)2.

Pig.4.
Pig.5.

Pigz.6.

Pig.7.

Pig.s.
Fig 9.

Elastic J2P-scatteiing differential c:oss sections.
Differsntial cross sections for 1'70«77’/,7 charge cxckange
reaction,

Elastic JXP- scattering polarization and predictions for
thc polerization in the reuction 77? 27°7] at 5 GeV.
Curridor of the thcoretical errors is shaded.

Predictions for the spin correlation paremeters T(t) and
S(t) for elastic ﬂﬁ’-acattering at 6 and 16 GeV. Corride:x
of theoretical ewrors is shadcd .

Ampliiudes for j7ff-scatterirc at 6 GeV.

Predictions for elastic /72 P ccattering and # £ <7 Y/

charge exchange reaction dif7erential cross sections.

Pig.10, Predictions for elasgtic 7/1 P-acattering Polarization.

The t-dependence: for varivus energics as well ac the

energy dependence at /t/=0,2 and 1(GeV/c)2 are shown.

Pig.11. Predictiohs for spin correlation parameters 7(t) and S(t)

in elastic WY P-Scattering at various energies.

Fig. 12. Predictions for polcrization, spin correlation para-

meters and 70)/::,'{( .S,f =0) in the charge ex-
changoe reaction 7[‘/; ->7°7 " at various caergies.
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