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Introduction

The §IN -scattering ig one of hest studied processes of
high-energy strong interactioné. A numerous get of experiment:
sl deta aveilable permits to cerry out a complete smplitude
enalysis or the elastic gN -scattering et the energies %.
14, 40 and 100 GeV, A similer anelysis in ' 1 ).represent-
ation was cerried out by many authors in Refs./1-1//. LHowever
ir. most of these works the amplitudes were determi ed only &
orne energy. In this work & complete amplitude enelysis et 6,
14, 40 and 100 GeV is carried out using the experimental dste
from Refe./15-32/. The enslysis carried ovt i such a wide
energy renge permits to defire the energy vehaviour of TN -
scettering amplitudes /33/. The obtained smplitudes are shown
in Pigs.1-4.

In addition. an attempt is made to determine the TN -
scattering amplitudes in the b impact parasmeter represert-
etion. The emplitude anelysis of isovector emplitudes in b -
representation et & GeV war done in Ref./34/, and the analy-
sis of an isoszslar spin non-flip amplitude &t 50, 70. 100.
140 mnd 175 G/ was done in Ref./35/. We have cerried out =

complete ampl ude analysis in b -representetion at 6. 14,
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40 eund 100 GeV and the spin non-flip isosceler amplitade ane
lysis at 8, 10, 16, 2%, 50, 70, 140, 175 and 200 GeV. whic:
alicwed to ciear up-the amplitude energy dependsnce in the
intervel from 5 to 200 GeV,

Trie first section of the work is devoted to & commen
enplitude snalysig in (S, t )-representation at 6. 17, 20 and
10C TeV. T §1 the definitions of the veluez observed sre
given ard initiel experimental dats /15-32/ srs discuzsed. I: ;
§2 are nongidered posgibie unambiguities of the solution /13/
erieing due to the absence of sufficiently precise mepsure- 5
mertts of e spin correlation par&meteriﬁ(f) . In § 3 ere ;
cougidered the obhtained mamplitudes given in Figm1t-/, The 22~

vgis has zhown that the & -channel helicity conservation

9
A

‘}-’ =4
existe, broken by nc more thar 109 at =11 energies. Thir bresk
doecz not epend on the energy m:d mist result in the fast that

at superhigh erergier the JiN -gorttering polarizetion elsc
will not depend on the energy, and the polsrizetion 3T+P and
Si'p will have the seme sign sand shepe. Therefore. polsriz
ation experiments at superhigh energies sre of particuler in-
terest,

The necond section of the work deels vwith theemplitude
analysis o TN -scettering in impact psremeier b-representat
ion. In §1 of the second section mre given the Fourier trens-
formations from (9,t )-representation to (S, b )- reprecent
atiorn. Through the amplitudes in (S, b )-reprerentation the

obgervauvie valuer are defined. Mie to the G5 -metriyx dieszo

nelity in b -space, oue crn couple elrstic =i:d inelratic Hy



cross-sections. In §2 the technique of extrection of the
apin non~flip isoscalar amplitude F:(S,b) from elestic
cross-gections is given, and possible errors committed ere
evaluated. The SN -gcattering total cross-section in b -
representation has & shape characteristic for e "grey bell",
whose transparency and radius first iIncrezse as the energy
grows, end then become constant. We investigate here rlso
inelsstic overlap functions Gjpep(S b), elastic cross-sect-
ions 6“(5) , the Pumplin limit /20-42/ for inelestic
diffraction 6::“(5. b) , the behaviour of effective ei-
konal /43/ and RMS redius of interaction. Apsrt from that,
high-freavency oscillations of SiN -interaction differential
cross-sections are considered /44/. All these results are
given in Figse.5-11.

In §4 are considered spin flip amplitudes =.;d isovector
semplitudes at 5, 14, 40 and 100 GeV which =2re shown in
Figs.12-15. It is found that TN -scatterirz at low enercies
hes a shell structure (Qee Fig.16). To defir : the energy de
pendence of these structures more strictly, more preci:e po

lerizetion experiments at high energie: ere renuired.

I. AMPLITUDE ANALYSIS IN t -REPRESENTATICH

81, Some notations snd initial drta
The S -channel helicity smplitudes A (s,4) for elr:r-
tiec SN -gcattering and charge ezchange remc'ion can be

written in the form /9/:

e .',‘“"T/'zfi""f';." L
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Afi’(ﬁf'!g)zAOd't Aos o

Ass (P =T°R) =T AQ,

where the upper indices correspond to isospin state in t
channel, and the bottom O or 1 indices denote spin non-flip
and spin-flip emplitudes, respectively.

Thce smplitudes can be defined from experimentel date,
with & precision up to common phsse, from the following ve )
lues observed: differentiasl cross sections d&/d+ . |
polerization P({) and spiz-correlation parameters R (t¢)
and A(+) . The observed velues are related to the emplitudes
(1) as follows/9/:

Gt (s)= 85 Im A, (s, = 0),

dé/dt = 411,
P(t) s 2ImALA /1T, -

T (¢) = 2Re A, AT/ T,
S () = (JAJ*- A3/, :
R (t) = [-S(t)cos Op+T(t)sin 8p]/1,
A (t) = [S(t)sin B +T (t)cos 8p] /T ,
where
I=]Al%+}A,]%, t
cos 8= -t (Sem2) (3) N
(5-m®)Vom® - t |
Alt)=+V1-R*(t)-P>(t).
Since the common phase is teken arbitrary, we shall be- ig



lieve the A: amplitude quite immginary and meesure the
other emplitudes phrses relative to Im A: ,» which actually
is the main empiitude in { M _gecettering. ImAi .ReA:
will denote the components of amplitudes in complex plaze
parallel and perpendicular to Urn A: . regpectively.
Experimental deta from Refs./5,13, 15-32/ were used in
the amplitude analyaie. A complete emplitude analysis can be
cerried out only et energies 6, 14 end 40 GeV end at
-t € 0.6 Ge‘»'a, since only st these E aad t the memsure-
ments of the spin-correlétion paremeter R(t) exist. At
<t > J.6 GeV? one car define with a sufficient precision
only four amplitudes: Tm A, , Tm A'o » Re A"1 and
Re A: which can be obtained from the following approximaté

reletions
{(a.1)
- de’ de*, de
jm.A ~'A ! 83]- if ::f at J—Tﬂ' (d.f dt )
- (¢.2)
1 { dé' d¢
jf“A°* BT Im Ac (dt dt )
(2.2)
Re Al s e (1'P0)-1P7(4)s
RQA:"—-'.’. 'ZTETETA‘J (I*Pnt)él'P'(t)) (2.2)

1

The attempts to delermine the remained emplitudes Re Ao .
1 °

T A, md Re A, at -t > 0.6 cev? by extrepolet

ion of either paremeter R('!:) or amplitudes. become vmambi-

guous. Tt ig clear, that to determine the emplitudes =t



-t = 0.6 uev2, a more precise mersurement R(t} is requir-
ed.The only means of r model -independent enelysis rt these ve
lues of t is theusage of the limit R°(Y) =1~ P2(t),

The data on differential cross sections at 6.14 ard 40
GCeV were interpolateu ell over + range by the function
gbzi Fa (+) . where Pr ({) is the M -power polynomial.
Tre values Pt o({) and Rt (‘l:) were interpoleted by polyno-
mials all over t , where the experimentel dete existed. At

-t> 0.6 GeV? the values R (t) were defired from the con-

aition R(t)= OtV{-pP2(t).

§2 The asnelysis unambigvitier

Since 211 the amplitudes enter thie obrerved velues ir
the form of bilinear combinetions, the unemhigirities of the
30lation erice connected with possibility of veristion of
different sisns or permutation of the emplitvdes Ao end Aq.
a4t =0 the solution is ~minmre end RgAL(O .'JmA’,=O .

bt praduelly enlarging the valires of H:l , one cn: dei'ine

r. correct solution »ntll the solutions cross over. i.e. =ti
4 4

Re Ao tIm A 1 . Tris tekes plece =t - t = 0.5 Ge‘.’2

e-d - ¥ a 0.2 Ce'v'E. i the intervel 0.05 s 0.5 (‘:e'\-'2 the pr2

1

tare ce 1o giver to tre solution with = large positivegm.A,
A“ X :

#nd  small RQ ° . Such e choice iz more preferable since

it brings to = nore smcoth behaviour of emplitudes aud seens

IS IR

more gro.nded treoretically. At lerge -t  that sclution wens

¢rogen, wiich provided = more smooth behaviour of the ampii-

jas)



tude. Tne problem of the solution unambiigul.y i8s trested
in details in Ref./13/. '

From a usuel Regge-poles model follows # simple rels.
tionship between a reel end an imsg.insry perts of the empli-
tude. Since the emplitudes with (sospin 1 ere meinly deter-
mined by tre .P -pole contributior having 2 negotive asisne-

ture, then

Reso 2 tg(Fde(®)ImAL,

Re Atq ztg (%— <p (t)) Jm A: .

The amplitudes Jm A'o and RGA: ere determined
sufficiently relisbly from the reletions (4.2) end (4.3),
If agsuming that the absorption corrections make = ususl
contribution /9, 23/ to these amplitudes, then thervehavio.rs
of a renl rnd imagizary parts of ihe amplitude must be =like
with arn accurecy up ic = sigrneture fector shifted hy some
value which depends on the regge-cuts contribution. This
condition mekes i1 possitle to choose heiween possiblescl:

tions.

§3. Resvlts of the amplitude analysis

in 1 -representation

The resalts of the amplitude analysis in 1t -represe:nt
ation at 4. 14 a:d 40 GeV are glven in Figs.*, 2 and 3. Tre

results of o incomplete emplitude analiyzis done by formulae




(4) et 100 GeV ars given in Fig.d.

Conaider, fi;st, the isoscelar amplitudes corresponding
to vacuum exchages. As one can Jee¢ from the figurs, the am-
plitudes Um. A: and Re A: epproximately conserve the

S -channel helicity, the deviation from the helicity con--
servaetion is of the order of 10%, Owing to the fact that
ij: > Re A: and Im A: is practicelly independ-

ent of the energy, it follows thet the main contribution to
°

A,

]
is comparatively smell. If P -contribution had been large,

[}
mekes the pomeron excliange. and P -contritution

then, first, the emplitudes would have frllen repidly with
the energy growth end, second, ReA:x_- Tm A% which does
not teke plrce. One cen observe en iﬁteresting dependence of
Re 'A: on the energy: it is positive at low energies

6 and 14 GeV, and it becomes negative at 40 end 100 GeV. One
cen conclude from this phenomenon that the contribution of

]E to A: is smell end he& a negative sign, i.e. makes
a positive contriobution to Rg A: 8nd negative to Jm_ A:
With the energy growth P' vanishes and Re A: becomes
negetive rnd small. which results in a neerly pure pomeron
contribu:tion to this amplitude. This effect cen be observed
especinlly well on the vector dimgram which roteates clockwise
et energies higher than 6 GeV, and counter clockwise »t ener-
gies nigher tuan 14 GeV. just as it should be at such contri-
butionrr of the P -pole,

The polarizstion et superhigh energies has the form:

PIx 2|A%)|Ar|sinyg,

10




‘0 -‘.

where Y is the angle between A, and A, vectors. From the
analysis one cen see that A. and A; do not depend on the
energy end have sufficiently different pheses. The difference
of phaces of these amplitudes is due to the cortribution of the
pomeron cuts which depend on the energy logarithmicelly. Thus
Ef is not eecual to zero and hes r very werk energy depend-
ence. That's why et superhigh enerries the polerizetion of
the STAI -scettering depends on the energy logarithmiceliy
and I*'P and JT°P polerizations will heve the seme sign
and sheape. Therefore possible polerization exper:ments et the
FNAL energies =nd on the current accelerators ere of perticu-
lar interest.

The isovector ampiitudes well =gree with those obtained
in Ref./9/. The amplitude UntAl shown 11. Figs.1-4 has n
crossover zero rt -+ a 0,15 GeVZ. The amplitude Re A% has
rero &t somewhat larger velues of-t . Amplitudes of this
type ere generrlly well described by the quesi-eikonal model
/33/. The vector dimgram of this smplitude rotetes clockwise
et ell values of the transferred momentum, which fact indi-
cetes to & comparetively lerge contribution from ebsorption
correctiona; |

The amplitude /‘: at the e ergy of 6 GeV has £ structure
cheracteristic of the residue of the f -pole with double
gero /9/ et a point -t & 0.7 CaVe: as the energy grows, this
amplitude behaviour more end more rpprorcher the one charecte
ristic of the restdue with one zero =t this point. At ell
energies the vector diegrem of this emplitude rotates counter

clockmisge.

PR Lo



A speculative attempt wes done et & GeV to define Pc.A:
By formulas (4.1) was determined Um. A: which wes fixed sfter-
werds, end then s usual amplitude analysis with R,_ A: instead
of Jm A, wes cerried out. The results are shown in Fig.1.
The obtained Re A. chenges its sign at - t= 0.3 Gev? and
the vector diagram /\: rotates couater cloékwise. 0f course,
the obtained Re A.. is not of much confidence =nd most likely
indicates to a degree of an accurscy of the approximate for-

°
mule (4.1). To define Re Ae. some model essumptions esre re-

quired, as it wes, for instence, in Ref./9/.

II. THE AMPLITUDE ANALYSIS IN THE IMPACT
PARAMETER b -REPRESENTATICH

§1. Some notations end the transformetio:

technieue in b -representetion

The SIN -8cattering emplitude enelysis cnrriegl out in
the previcus section mllowed to define in (5,t) -representstion
the emplitude moduli and their reletive phases st €, 14, 40
end 100 GeV, In this section we sheil try to obtain these am-
plitudes representation in the impact paremeter spesce (S, b ).
A gimiler aumlysis wes carried out in Refs./34.35/.

In Ref,./34/ wss performed 2 complete enalysis of ell em-
plitndes et 6 GeV, and in Ref,./35/ only the smplitude Im A:
wag congidered nt the energies from 50 to 175 GeV. In this
work & complete enalysis is done st the energies &, 14, 40 and

-~

[-]
/00 GeV end Jm A , is defined mt 8, 10, 1€, 25, 50.°0. 140..

12



175 and 200 GeV, which mede it possible to bind the results
in the wiolr snergy range from € to 200 GeV, The emplitude i.
the (S, b )-representation is bound by the Fourier irensfor

metion with the amplitude in the (S;t )-representrtio:

-]

-teb jaedae:r(aeb)A (s,t),

o (S, b)=J A (sit)e”
(5)

F.(s.b) J X A (s, t)e” iR coqufatdaell}(ﬁcb)A, (sit),
(t=-222).

Tre trensformation of the elastic ~mplitude WA: to the
impect paremeter plsne =sllows one to obtain both toterl rnd
inelestic crogs-sectiois rs functions of the imprrt prreireter
using the faet that the S .metrix is disgonel i the b -svrce

The observed value:r ~re connected with the smplitudes by

the Tollowing relations

&t (s)=85 [bdbImF, (s,b), (.1)

t(sy=83 (Bdb(IF1%4[F,12) o

inel = g ¢

& ™) esroj bdbG, , (S.b), (.7)
where (}‘u!aﬁs,b) is an overlep inelastic function. The =nits

rity condition in the b -representation binds it with the

amplitudes F(S,b) es follows:

Ginet (516)= 4[ I F, (5,b)-IF. (8,b)1] (7)

17
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where different terms are bound with the total, elastic =nd

inelastic cross-sections ar follows:

ot
(::; =457 Im o (8,5), (8.1)
ci€> . 2
dab L’{“'_(S' I +“:-1(5,b)l } ) (8.2)

L8 G (60) =4[ TImFe (5.b)- )Ry (s, ). )

=g

Let us define now the effective eikonel r=s follows. {

g(s,b)=€‘:(e-xere(svb}_ /). (9)

The values GineP. {s,b) end X;e.u {5, b) heve er importent
physical meaning. The overlep inglastic function et & given
impact parameter b is the incoherent sum of all inelastic

channels C coupled with the FN _scettering o

Ginet (5:0) =2, Ggy e (5:B),
end determines through (7) how the zlastic scsttering influ-

ence the inelestic processes.

The effective eikoneal 7CQ¥¥(s,b) can be considered as the
Fourier transform of the basic or elementary exchange potenti-
2] for diffrective scattering. It is directly bound with the (:
amplitude of the probability decrease of the scettering pro- -
cess S(b) of two hadrons, introduced in Ref./36/ end connect

ed with the hadron dengity distribution in each hadron

ARG

14



~ Xogg (5:6) =t S (b) = n[1-2ImF, (s, b)] =
‘ (10)

= -const [d*6 Dy (£ -B)Dv (57,

- .
where &)i (b) is & two-dimensional hedronic density defined
by integrating the hedronic density along the direction of
the incoming particle. '

Denoting the Fourier transform from A as < A >

of
B A (Sit)= <= Xegg(S,b) > 2 (1)
= < U [1-2Tm F. (S, b)] > =-const < Dg (b)><D, (b) >,

where f‘POECSpE} ‘is the effective pole smplitude. If deter-
mining <,'D~ {b)) from PP -scattering, one can define
(bﬂ, (b) > s well, i.e. seperate the pion end nucleon
structures and define their hadronic densities individually.
Another freguently used phenomenological paremeier is

the diffraction cone slope perasmeter at forwsrd scattering

B(s) :j-‘a«bad bF. (s,b)/fbdbf", (s,b),

which is bound with the RMS interaction distance for the total

(12)

and inelastic cross-sections defined by

R(s)= VB (S).

(13)

e R
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-]
82 Extrection of F, (8,b) from elesiic

cross-sectionsg

ir. order to btave & distinct picture of the ernerzy deverd
e ce of the obtained values we have isolrted the emplitude
F°(s,b)  #t 6.8, 10, 14, 16, 25, 40, 50. 70. 100. 140.
17% and 20C GeV. At 6, 14, 40 snd 100 GeV we "iged the res:lis
obtained in t»e previous section. Experimentel dete on Qif-
ferentiel cross-sections nt other energies were iteke: from
Hefs,/1%, 37-40/. All differential cross-sections wvere norme.
lized or. the opticsl point celculated from tie mem~ureme ts
of tots1 cross-sections nnd velue P=Re AO/'J,-.‘AO . e they
uere fnterpoleted by meens of the function
(14)

ot 2 3 4
%%:Ae (1o, [t s, [t a, [t P+a. ] t])-
Tret o on paranetrizetion well describes diffeventiel cross-sect-
o ip to -t =2 GeVz. Memsnrements up to these vslues of

+ exist ornly et €, 3, 10, 16, 50. 100 and 200 GeV. The

dn&s -t other energies were interpoleted up to -t =2 GeV2
with regerd for elrerdy known {4 .behaviour st these erer-
cles.

sfter defining dé/dt the emplitude ‘A:(S, t)| wes

exirected by formule (4,1).

_ “eecurements in the Coulomb interference region yield
j)(o) s 0,15 in the whole energy range. hence the contribution
Re A to ]AL] ot small -t is less than 1%. The contri-

]
nutio: of » rerl pert to iA.l from the regions

1€




2 2

0.15 -t 0.4 GeV"- and 0.4 = -t = 0.75 GeV® cmlculated et
a doubled velue of JD(t) given by linear extrespolation turns
out less then 2%. And finally,bdifferent regions t meke
different-sign contributions to ]F°°(S, b)] . which results in

a pértial reduction of the resl pert. Therefore, if resumirg
Tm AL(S,t) =|AS (S,1)],
ImFo (Srt) = |Fo (S,b)],

then the error will not exceed 3%. The thus extracted empli-
tude Im AL(S,t) wns substituted to (15) end integrated. The
obtained amplitude JmFe (8,b) is shown in Fig.5. One cen see
that a8 the eneérgy grows from 6 to 25 CeV, = repid fell of
3"LF: (S,C0 " tekes plece, which in aa opticel picture cor-
responds to the "greying of black bell" with s small increrce
of its redius, but at energies from 25 to 200 GeV the "grey-
ing" and the rediug increese sre broken off and Jm F:(S. b)
practically becomes independent of the energy. This is well
seen in Fig.%, where the behaviour of jrn.F: (8, b:CUand

RMS interection distance R(S) in terms of the energy are
ahown. The errors mentioned involve in addition to uncertein-
ties from differential cross-sections the errors eppearing

due to neglecting the reesl part F:(s,b) . It is seen that
T F: (b= O) repidly fallg down as the energy grows

and beginning from 25 GeV becomes constent and precticelly
remains uneltered till 200 GeV. The interaction distence,
first, grows, then fells down 8lightly and beginning from

70 GeV becomes constant as well,

17
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&3 Npin charecteristics of ﬁT’V -gortisrinug

in b -representetion

Using the unitarity condition (7) one csn cnlculste the
overlap i elastic funection (};ngg (S;EJ- . Its velues et b =0
tegether with a totel error sre shown in Fig.6. It also frlls
down at the Tegiuning end then becomes corstent. In Fig.7 the
seme velue is shown ir terms of b st f, 50, 100 a~d 200 GeV.
Since Ginez (S, b= 0) represents the sbsorption probebility
for o hemsd-on collision, the resilts show that the pion has
gl 6 GeV no more thern 2% of probsbility of heed-on intermction
with the proton without ebsorption. As the energy grows.this
proranilit: incresses rd nchieves 167 ni 200 GeV, (ne cen
say that st igh energins tne pion ig e sufficiently transps
rent objeci. A RNMS distence of pica-nucleon intermction at
high energsies is & 0.72 fermi, i.e. the intersrction oz the -
whole ig of centrsl cherscter.

In the energy renge from 50 to 100 GeV the totel cross-
sections of the SIN ~interaction incresse by 1.5%%. However.
whnen thisg differeirce in cross-gentions is spread =11 over

b ~ple.e. the everage contritution to this difference is
eneller tle. the error bars. Zutl since htoth the reel pert of
tie emplitide snd the beheviour 2t large ¢ do not chenge
more ther by 2% in this energy range, the difference cen gen-
gibly te plotted including only the statisticel errors. In

Fig., 8e is snown the difference

18



AJmF, (b)f jmr(s b)-Ten F E,_jb), (15)

- E, =70 And E?. sb GeV: E' =100 and Ea-bo GeY:
E, =140 4 T, =100 GeV; £, =200 and E =140 GeV.

11 w g Tour peirs of E, end Ea were chosen o thet
AE =: 5" %e7 nnd therefore the grap:s for differert neirs
e e compered.

A rapid fell of cros8s section in the £ 3 50 GeV inter-
vel takes plnco due to the increrse of trersprRrency of the
central part by 13%. Ii. the 50-140 GeV interval the incrers
cf trangparency by 1.5% et a simultateous radius increerse
occurs. These effectsare mutuemlly compenseted »nd tke croes-
section remains constant. In the 140-200 CeV interve) the
cross-section grows owing to the decrerse of trangprrency hy
27 snd very wesk growth of the redinus.

In Pig.fb nre show: the snelo;ois differe-ces '?"OI'G‘i_neE
at ihe seme peirs of values of By cod E, . Siice tre qif.
ference between total end inelsstic cross-sections iz e
elastic croge-section, then comparing Se ed €5 o.:e cn: gny,
that the cross-section Tell in the f¢ 5C GeV interval iz the
result of ma rapid fell of elrstic cross-.sectio:. the ecress.

8section stebili’y in the 50#140 GeV interval occures 412 to

9
cr

the stebility of elestic end inelestic cross-sectio:s. -.:d
growing from 140 to 200 CGe¥ - owing to the growth ¢ * i~
cross-section,

To check the self- c0ﬁ51steu,y of the funttieol « - ' 13 ¢
6t°t (S) . GQR(S) flndé (5) were crlculwien iy Tormiire
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(6). The thus obteined €5t°t@5) is shown in Pig.9, enc lies

e 1little higher (by 1.5-2%) than the experimentel data. This
is the wey it must be beceuse we beleive thatjmEo(S,b)‘z/F:(S,b)f‘,
i.e. neglected the real pert of the emplitude. Thus the sup-
posed error {3%) forj%xF:is even higher than required. 6598
and €5ine are shown in PFigs.9 end 10 and well =zgree with the
regults of direct experiments, which fact testifies to reli-
epility of the initial essumptions.

Ir Fig.10 is shown elso the diffrection cone slope 5(5)~
celenlzted by the formula (12), At energies lower then 40 GeV
it grows roplidly, then fslls down; sterting from 70 CeV a slow
crowing of the slope begins in & good =zgreement with the ex-
perime.itel detea availeble.

A lot of thecreticel works on close dependence hetween
elastic rnd inelastic diffractions /41-43/ were recently done
J.Pumplin /41/ hes shown thet if elestic mnd inelsstic dif-
fractions ere shadow effects from inelsstic perticle product
ion, then the & -chennel mitarity condition brings.to the

following upper bound on the cross-section of izelsstic dif-

fraﬁquf:
'.'ff ° . e i
B < 2TmFtsb)- Ul (5:0)| 2 €11 (5. b) (&)

diffz ¢

. . . . . e

Tn Fig.7 is given s compsrison of 6,,“”. (S.b) ena &°" (S. b)

at 6, 50, 100 and 200 SeV. An ecssentirl pecuvliarity of these
. : 1. & B2 e s

grephs is that the profile mox £t low energies is highly

perioherel, with the energy growing the centrel pert of thie

profile grows end tecomes constet, but the intersciion re-

e mone e e, e |
meis peripnersl. Since ot b =0 is 1errger then the

20
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Pum@lin limit, it follows, thet the inelastic diffraction
hag e larger RMS radius then the elastic N -scattering, In
Fig.6 is shown the behaviour 6::.?2 (sib= o) in terms of the
energy. One cen see, that this value inecreeses ss the energy
grows. In Fig.,9 is shown the seme vsalue integrated over b .
It has - more compliceted energy dependence: first, it grows,
then fells down end from 70 GeV begins increesing slowly.

In Figs.6 and 7 is shown the btehaviour of the effective
eikonal Xg“ (S b) cr1sileted by formule (9) at b =0 as fune-
tions of the enrgy and at b #0 at 6. 50, 100, 200 GeV, respec:
ively. From Fig.6 one cen see, that st low enérgies
XQ'H" (S, b= O) comes neerrly close to the uniterity limit.
but fells rapidly es the enrgy cgrows snd from 30 GeV becomes
constent., It is seen from Fig.7, thet a RIS resdius of erff
is much less than'the total RKS radius R . All these peculiam<
rities of 7(9F£ indicate to the correctness of theoretical
representations on the two vecuum poles exchsnge: pomeron
pole with an intersept equal to 1 and P‘ -pole with an inter-
sept 2 0.5, At low enrgies = repid venishing of contribution
H?' occurs, and at high energies only ID remaing. Besides.
it is clear, that the redius of the effective basic pole rm-
plitude must be much less than thet of the interection. A rerl

pole emplitude instesd of (9) must be defined from "quasi-

eikonel" emplitude /44/.

Eoks’b)=§qi_e_[€~cxo(5'b‘)1_C‘x°(s,b)+C‘Xo(sib)] )

tat since it is known /44/. that the snower factors ( end
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, C' depend on S , the extraction of the present pole 2ikuo-
nal 7(°(S,b) is e gufficiently difficult problem or which we
‘will not dwell here.
To obtein ell these results we heve done & przcissz
' ell differential cross-sections of the JAN -senttaring rrom
6 to 200 GeV by formule (14).
As it wes shown in /45/, the difference

dé | d.e)
dt Joo | dE fexp
hes sharply pronounced oscilletions. In Fig.11 this difference
ig shown at.SO{ 100 end 200 GeV, It i3 seen that es both ener-
- gy and trensferred momentum grow, the réiative velue of the
ioscillation ihcreases, but their period ir prascticelly inde-
.pendent of the energy and approximetely enuel to C.2 GeVz. {re

oscillation shape doces not depend on the incident I reso-

gign, wiiich shows thelr vacuum neture,

$4, Amplitudes with spin-flip and
isospin-flip

In the first section of the work were obteined the empli-
tndes A: and A: in the (s,t) -representation at 5, 14, 40
enxd 100 GeV. These rmplitudes were interpoleted by nish-power
polynomiels over t , which then were integrated ty Torm:le
(5). The obtsined emplitudes in b -representation sre siowr
in Figs.12-15,

In Pi7.92 are shown the amplitiudes in b -representetion
CeV. The amplitudes Im Fo
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it Lle mexim.m., beius at 2 distence of & RUS iateresction
lgsgth 0.¢ ferni. Desides, s second maximun at 2 fermi cpn te
cbserved. The emplitude medulus F: hes 21lso « third meximum
et 3 fermi. This effect cen be seen especielly well in Fig.15.:
The isovector spiz ron-flip emplitude Fv' ~es r meximom at

1 Termi., & second meximum et 3 fermi end e third one ei 4 f.z,-r-‘§
mi, The isovector spin-flip aemplitude F;' hes s~ krosd slop-
ing first meximum from 0.4 to 1.5 fermi rn+d = secound one at

3 fermi. The STN ~scatterirng probability density is minimal =t
2.5 fermi distence.

From Pig, 1Y one can conclude that the probetility density:

t

of the Sﬂq -interaction at € CeV hrs & sracture very similsar
to the shell one. The interection probebility is maximsl st

s heed-on collision =nd »s b growe, falls ny ithe Geosgien
law with & RIS redius 0.%8 fermi. This intersction hes s va-
cuum neture end does not Tlip the Spiﬁ. Tre irtersmction probe-
©ility with spin-flip is meximel =t » pion-'meleon tangent in-
teraction end hes e secoud meaximum st 3 Yermi disterce btetween
their centres,

The intersction prooahility with {sanpiy cheqgi g hag e
resembling digtritution. Hence, one cri coicl de. turt tuae
metter responsible for both spin =rnd ismosepiv cia rioe; s dig-
tributed gimilarly. At s 2.5 fermi diste.ce restteri : tia in-
teraction probability is prscticelly equsl te zero, i.e. thers
i8 "a hole" a2t this point of the matter digstricveiio.,

In Pigs.13 snd 14 sre shown the ~oplit-de¢ i+ b -repre-
sentation &t 14 and 40 GeV. At these e avrier the nompliceted

estricture ig sbsent. This mey be cnzed ! ivwo rannois: “irst,
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the shell structure characteristic of the 6 GeV e ergy too
| highly depends on the energy and as the energy grows, . ve-
nishes rapidly and cannot be seen at 14 GeV, and, second, the
experimental data on polarirzation end spin-correlation pera-
meters et 14 and 40 GeV are much worse than et 6 GeV,and the
structures simply cennot be seen on the background of lerge
experimentel errors. :

In Fig.15 are shown the emplitudes Re Fy . Tm F.'
and Re F,‘ in b -representation at 100 GeV. It is seen that
these amplitudes have become much more periphersl ez compered
. with those at 40 CeV, their mexima are now et s distamoce of
the order of two RMS interaction distences.

For more relisble determinntion of the SN -scrttering
structure at high energies one needs precise polsrizeslion ez-

periments &t these energies.

In conclusion the euthors express their deep gretitude
to A.Tg.Ametuni and S5.G.Metinyen fer directious, r..d elso to

A.P.Garyaka end A.A.Grigorysn for meny vseful discussions.
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FPIGURE CAPTTONT

1. Ltunlitnde samlysis reanlts =t E =6 GeV.
2, fuplituie snelysis resuits st E

I, Amplitode analyeis resulis =t £ =40 GeV.
4. bmplitude analysis results at E =110 eV,
e FT © b at di "_‘f’&l‘ + et oo
eoodm Ty (5, ] mt different e'ervy velies.

6. Iieir cheracterigtics of the

gentatiorn &t 6, 50. 100 and 20¢ CeV.
©
. ) 1 . Ty . .
e 0 L\.jf‘f‘LFa (b; for the NI ~8ceilieiings

S. GiOt , 6""‘22 gnd ©™*  ror the T -scatterinrg cal-

cuiated by formulme (6) and {(1f
15, E)(S) and 6€E for the AN ~gnetter .t g calculated by
formilae (£) end (12),

11. QOscillations of difierentisl cross-gectiorns of the

22, Amplitudes in b -representation a. o {sV,
13, Amplitodes in b -representation st
14.Amplitndes in p -representation al 4T Je¥.
1%, Amplitudes in b -representstion at 100 GeV.

oy

16, Thne srell gtructure of the Jl

L

N -interaction st 5 GeV.
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