


- o The elast1c hadron—hadron scatter1ng plays an 1mportant!-'
o role 1n the 1nvest1gatlon of strong 1nteractlon. For theh‘

e exact theory } QCD “but for the 1nteractlon at large:

e descrlptlon of the 1nteractlon at small distances we have thet R

‘ dlstances,'wh1ch is the bas1s for the elast1c scatter1ng at']h
“; small angles ‘the: calculat1on in. the framework of QCD ‘is ‘
;; 1mposs1ble for the present That 1s why.«the 'exper1mental»~nn

def1n1t1on of the parameters of the elast1c scatter1ng ‘is

r‘1nteract1on theory Horeover‘ the imag1nary part of ~the

’leampl1tude of the elast1c scatter1ng is connected. w1th the :
Vh?total cross sect1onﬂ<" AT SN ' '
; =10y (8): = 4n Im: T(s, it= O) ;;gwfx,ﬁif : Ea
?;wh1ch 1s the bas1s character1st1c of any theory or model ofsg'

7strong 1nteract1ons.‘The d1fferent1al cross sect1ons measured‘
‘f”ln _the 'exper1ment -are: descr1bed by the square of the D

k'fscatter1ng ampl1tude"\ : S .~f,;_ R
o L - do/dt =m | T(s t) 12, , -'~.~(»1)';*
‘wh1ch 1n the'. range of small angles can be represented 1n :

R“fthe e1konal form:7

T(s t) J‘p 7,(p8) (1 - exp(— x(s p)) dp,_'f,.” (z)a 3

}twhere the e1konal phase x(s p) is def1ned by the potent1al

‘;of the hadron interaction-

o

x(s p) ) dz V(s p,z) : T!~,C{g*:-" (3’

;fand'nuclear 1nteract1onsr After the: e1konal summ1ng the terms;t

‘avery 1mportant for the development -of - the :-modern - strong“‘

The potent1al of the charge hadron 1is* the sum of coulombﬁo

"”w1th the coulomb ‘and " nuclear’ 1nteract1ons appear., The

Aggdlagrams, with 1ntersect1ng ‘lines- g1v1ng a suff1c1ently large

/1/ -

7i1nteractlon amp11tude has a compl1cated structure and dependsf
z*on 'the; sp1n parameters. However.: at sufflciently high’5

Efcontr1but1on f cancel each other/z/ As a result -the total

s by
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:'form

. the energy scatter1ng

energies and small scattering angles the contribution ofvthe

tsp1n exchange ampl1tudes can be neglectedh In the case -of
gauss1an potent;als of the hadron 1nteraction the total
amplitude‘can be represented as a sum of coulomb and hadrony
y amplitudes with ‘the correction of the coulomb— hadron phase‘
,sh1ft/3/ ; : ‘ g

F,., =F, +F, exp(LaP) S (4) s

tot

‘For. the’ coulomb ampl1tude we have ‘the ord1nary representatlonﬁ

F=32aG/|t| 5 . . (5)

Caisce the f1ne—structure constant ‘and G2 (t)1is -the proton=:

electromagnetlc form: factor squared

The: phase of ‘the coulomb-hadron 1nteract10n “has been,k
Icalculated and d1scussed by’ many authors: /3 6/ and has the*

/57 . , . ‘ o o
Cp(s, t) =F[7 +n (Bltl/2) +:1n (1 + 8/(BA )) +
ok (4|t|/A ) % In (4|t]|/A%) + zltl/A 1, (6)

“here A 1s the constant’ enter1ng :into the d1pole form-factor. .
One’ should»pay attention that.the,phase;depends‘on the.slopeke
.of the hadron amplitude, B(s,t), which in‘its turn depends. on

s and transfer. momentum - ;t};'The

ycalculatlons of the phase are carried out for :the: case of

gauss1an potent1als' and as the real hadron. potentlal has a .’
,~more comp11cated form with ithe transfer momentumL the:phasei‘
;ghas to d1ffer from the form (6) too. In.analyzing - 1the 2
’ exper1menta1 data the situation becomes somewhat . easier due

" to the fact that the phase ¢(s t) ‘
reglon “of the coulomb—hadron 1nterference and therefore, it

1/6/

is smal

:ampl1tude is:represented in the exponent1a1 form 1n the range‘
.of .:the diffraction, peak and -small - interval of t'

"F(s,t) = h % (i + p) *\exp(f,B(s.t)/zﬂtult')m ;ifl (7),;

-h.is the effective interaction constant:and the fact:that . the

ﬁhadronlﬁamplitude uhas"the ~-real ..and nimaginarya-parts }is

,represented by :the coefficient cLn }: o . : ,n}hi
..p(s, t)v— Re. F(s,t) / Im F(s; t). Soman e (8)

k exactly both from ‘'experimental and theoretical " v1ewpo1nts
“within’ the inclusion of the second order diagrams of ‘the

"electromagnetlc interactions. And at t.= 0 we haver‘

: measurement'of'p(s,t) at V'S = 540 cev giving p(0) =

changes its sign in thef’

. That is why the use of d1fferent forms of the .

‘_phase leads to nearly the ‘same results.»w ‘The pure hadron,

in various models it depends on's and t in a different way
and maybe very sharp/ /{ In the experiment . the'coefficient

‘_‘p(s.t) is “obtained from: the- analys1s of  the d1fferent1al
‘cross sections in the region of - the coulomb—hadron

interference where. the coulomb and hadron amp11tudes are
nearly equal to one another and their interference term has“
the maximum relat1ve contribution: -~ . ’

- At the present time, it is cons1dered that the basic
character1st1cs of - the hadron ampl1tude are Known rather:

/8/

B ~In's ; o ~ 1n® s.
N . . tot ) X )
Some ./ problems -appeared ‘after the experimental

0.2¢4° 7%
which'is more-than the expectable value 0.15. And the recent
measurement - of - L ‘at v'§ = 1.8 Tev gave at first. the value

78.3 " m /10/ which confirms- the 1n’s phy51cs/11/ but later on

it .changed the value to 72. 1 mb/12/ which is near ‘to.the In s
/13/: : S

"behavior of the total cross sections .

»fIn‘thls'work,'we carry out 'a careful analysis of the
available experimental ‘data trying to "escape. any model
assumptions. Such an analysis shows"that the supposition

~about the 'slope of the d1fferent1a1 cross sections in- the

coulomb ‘range being . equal to " ‘the slope ~at the transfer

-.momentum,'where ‘'Wwe can neglect the ‘coulomb 1nteract1on, is

wrong. -As a result,‘we obtain somewhat different values ‘of
the‘total/cross:sectlon, slope and p~ Der1v1ng formula (1)

: for dlfferentlal cross sections we have

da/dt = (F (t)+ Re F (s, t) + Im F? (s t) )
“%-2 (Re F * F_» cos(ap) + Im F, * F_x 51n(a¢))) (9 f

“or’ consequently f

dU/dt =T (F (t)+ (1 +p 2(s, t)) % Im F (s t) ,
: ‘ ¥ 2 ( p(s,t) + ap)) * Im F * F) (10)

‘Just this formula is used for the" fit of exper1menta1 data’ -

def1n1ng the coulomb and hadron amp11tudes and the coulomb—



'f;parameters obta1ned or: used'in thlS work

~hadron ‘phase to obtain the value of p(Syt)‘ Solv1ng (10) "1th
respect to the 1mag1nary part of the hadron amp11tude '

‘; (ptap) + :
Im F“(s,t) = a F’+[ (ptap)? 2 .
o o (1+p") L+ = (11)
1 doo(s,t) ' Az . 1/2
+ (— (1
" (1+p)2k \ | v,dt' \‘ | + d (0) ,F:J.

Here, the one—to—one correspondence. of the imaginary part-of
.the ~hadron- amplitude: and p(s,t) 1is seen.. At each: point of

transfer momentum, -using p(s,t) .we can obtain Im FN(s,t),from

the experimental data of the differential cross sections.
mHoWever, it is to be noted that some  indeterminacy appears
‘ibecause .of ;. the presence .of the slope parameter in the phase
e(s,t).
but only in: the whole set ' of
experiment at. s

values of. da/dt of the

I

slope B (s) we can descr1be the set of the obta1ned polnts

and determ1ne the value of the slope with the m1n1m1zatlon of

2
X Then. this value of the slope. is  substituted 1nto ‘the

~.. phase w(s t) and a11 procedure is repeated Thus,  we: obta1n,‘
jthe form ‘of the’ 1mag1nary part of the scatter1ng amp11tude

" with the, parameters one- to-one correspond1ng to: formula (11)

:Note . that by this we propose., that p(s t) changes slowly: 1n'

the considered range of transfer ‘momenta.:

quest1on br1ef1y at the end ‘of th1s paper. .
‘ Now let us
elast1c

We d1scuss th1s

/14/

scatter1ng ;'In _the -.case

l fig. 1a. One can see that the value of the slope 1n :the.range
of very small t d1ffers from its va1ue at larger t.
»\d1v1de the 1nterva1 of the relevant t in two approx1mately
‘gequal parts,_then{the value of‘the;slope 1n,thearangeﬂof

‘7fsmall5t will be more than two times larger than the value in

. This 1ndeterm1nacy can be removed by the: 1teratlon,

Assumlng that in th1s 1nterva1 of.- t o ’
Im'F (s,t).can be - reproduced by. the exponent1a1 form with’ the'

cons1der the - data~ of . the proton—protonr"

_when. we. Luseu the7
the form of the‘

1mag1nary part of - the scatter1ng amp11tude is reproduced 1n

'If wes

e et ey e e

~and. for
;scatterlng/is/ (fig. 3), but as if w1th an oppos1te sign. Such

"h "~ . P

‘the experiments where any values have been f1xed

p1n ‘them.

“a . from the extrapolat1on of - the exper1ments.‘

the other part of t. In this case, ‘the value of the slope -in
this second part will be much larger than the value of the'
slope used in process1ng experlmental data to obta1n .the

value of p, and taken from the range of transfer . momenta :

'where we can’ neglect the contr1but1on of the coulomb force.

One can see a s1m11ar picture at other energ1es (f1g 2)~

another reaction, proton—antlproton‘ e1ast1c

a sharp change of the behav1or of the scatter1ng amplitude 1s
unlikely as one cannot 1mag1ne any phys1ca1 mechanlsm lead1ng
to such’ a behav1or. . e : -
It is more: reasonable to assume that the values ‘of“‘
w111 not '

B we used are .wrong. We suppose

to t

beforehand these values but determlne them only from f1tt1ng'

‘the exper1menta1 data.'If the number of exper1menta1 po1nts

perm1ts us,‘we can do the fit for two 1ntervals of t- so that
the values of the slope in these 1nterva1s would be’ equal. In

fth1s -way -we will obta1n new. values (tables I, I1I, III), forf

in these

tables. var1ant I refers to calculatlons w1th the parameters

" taken from the exper1menta1 works; these parameters are shown'

Var1ant II is related “to the def1n1t1on of all

values from the exper1menta1 ‘data, the var1ant assumes them‘

w»as free parameters either 1mpos1ng ‘the ,cond1t1on on the

behav1or of the slope in two 1nterva1s of t (B = B ) or‘

s1mp1y m1n1m1z1ng x ."Both these cases lead to almost the‘

same results for the values of p, "B H at;£\ T B
However, a contradlctlon appears here - for “\the ‘

exper1ments whlch used for the1r normalizat1on the value ‘of

The case is
tot

' comp11cated by that the determ1nat10n of the" values of’ O}oé
.in any of the three methods for the1r measurement we have‘;

used the extrapolation of the hadron amplitude- int =0 cev?

assuming the concrete value of the slope. If the value~ofgthe‘p~

slope at very.small t differs from B at |t| = 0.1 cev?, the

value of the o will be different too.

tot
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i . : ) ': - : Lot Th m ortanc of the extra olat1on contr1but1on 'is seen from
Ta6mmua V. (AP P -APP) . 00 1/f6/ © P
o N BT o . Cl paper . where the contr1but1on “to onot of the g ., the

—— — - — — - , ; f_dlrectly measured value, and of ‘Aa;l and ‘ Aqiiif the -
'”Yrs "‘ﬁltlmlﬁk“ ' p=ReF /[ ImF .o e extrapolating contr1but1ons of the ;elast1c and inelastic
,Gevi N fﬂvévf‘f:“"fiBapHaHT IL BapHaHT II J BapHaHT III ? 'cross 'sections, are shown at energ1es V5 = 30. 6 GeV, 52.8 Gev
_ 3054‘: ;6;7:l6‘4 “#0 055 % A‘cJO 12 | - 0 01- '}: . ; 7 SR 62 7 Gev. One can see that the growth ‘of the total cross-

52.6,5';,9.7,10_4 . 0.106 0. 106 R . .0.13 %l’v‘isectlons is due to Ao - by 504 for _.the proton—proton and
52-3;f, 63, 2'10-4 ;0.164", ' ld 104 : ,_f‘~_0,16‘; : z‘ ’nearly by 1004 for ‘the proton—ant1proton scatter1ng
546,1;| 22.5 pE | = 23 | 6 23 g |' o b;19£«hh»7 L,L o Thus, a closed clrcle ar1ses For the measurement of one
o i TaGauua VI (AP ‘P — AP P ) ‘ ‘ S : g‘ ]‘of the" values of ,U: L ‘B, p we should know the other two,
"ZVTE_) f;|t| I R Utot ~h (mb)'-' E ~f« 3 N j\ ':bUt for the1r measurements we have  to know the f1rst value
T ) min : - — —. e ianrller,,the assumptlon of a poss1b1e extrapolat1on of the o
Gev | ‘gev® :’;;' BapHaHT IL BapuaHT IT 4 Bép"aHTVIII\"_ ’2 : "slope from'” ‘the range where the coulomb 1nteract1ons ‘can ‘be
"30.4- | 6.7 107%] - 42 13 '39.65 - 40! 22 o i ﬂ.neglected ‘to the coulomb- range 'gave the ex1t from this
T ,52;6‘f 559:7 1074 : 43 32 ; T a3.32 . 43.87 , »‘g' _7[c1rc1e. ‘If this assumpt1on 1s wrong, and 1t has ‘some bas1s,
“62.37L‘j63.2 107 44 12 if4§;12':;,:?:‘4z.8 f':' ‘"n EA"1‘the theoret1ca1 1ndeterm1nacy appears ‘in the def1n1t1on of
546, | 22.510%| 60.3 | " 60,23 | s7.8 . . this value. R R R :
; R i ) T LT . 'In order ’;”gb out from »th1s’ circle we proposeA‘
laﬁnuua»VII,ﬂw( ARmP“’~APva)wwaw«~-»~~~;‘ _E ~3measurements at very small t~ wh1ch is the essential” coulomb
o — .‘usu’;jff'jg :‘gT”f‘ o _ ‘” : "range It perm1ts us to 1ntroduce ‘the correct1on coeff1c1entl
’fivfs-ff‘j't|ml; oo B f: a/at’ (1n (dd/dt)) GeV’ ?~v‘d;” E ' to the normalization of the" d1fferent1a1 cross sections on
_’Gev- : 'fcevztzb7 , BapuaHT IL BapHaHT II 4 BapkaHTgIII-F , };thefpaslstofhthe knowledge of the coulomb 1nteract1ons atnj
B IR —a ! - — - least ‘with -the accuracy =~ ‘The 1dea 1s based on d1fferent_
'30'4': ff637‘10-€ T12.7 . A4 ,j L A1NTS L e 'dependence of the terms of" (11) on t.
'52.6 | 9.7 107" " 13.03 ’f‘ 13.05 | 12.80 . L Vi gt g S T :
62.3 “63‘2'10'4 C1saar | a3iar | 12.75 M — = 2I“/2+—( p+atp) F/F +(1+pz) F2
7546. : '22 5 107* 7f15 6 | ‘L15 58 bt asa7e oo At ot b :
Con i : & e il A ~. It is clear that 1f we d1fferent1ate w1th respect to t thel
Ta6nkua VIII 3 ( AP P = AP P ) 5#”’_ JE » ?L’ 7“term connected. w1th "the pure hadron amp11tudes d1sappears3’
';'; T ;’: :M_/J‘ R Ly b n b :leﬁ4 : ,: ﬁalmost completely The 1nterference term at t - 10 ﬂﬁvzyisl
riffg 1 Al :BapnaHT>I“ BapuaHT II { BapmauTt III . o small 1n comparison with the coulomb term due to the differ-
Loev. | cev? B o N |‘ SRR "tfence 1n ‘the degrees t and small values of p and" ap ‘ Thus, if
, '56:4 i‘s;f 1og4| lié3}21‘ ;‘ ’ 114;29 : 7' 0 g ] 1.8 g ’:fwe take the d1fference of the d1fferent1a1 cross sect1onsm
;.52.6 | 9.7 1070 9.8 | 978 1.04 | g9 ‘imeasured at two po1nts t and t and d1v1def by 1ts theore—~
ir63-3 : 63.2 10-4 . 10.3 o 10.24 1 o.97 | 9.975‘ ‘ :tlcal dlfference, we ' obta1n the correct1on coeff1c1ent to the ‘
546. 22.5 1074 50.7 ; 46Q2 0.9 l 45;88 , anormallzatlon of the measured d1fferent1al cross sect1onsgn‘“'
9




A Thus,vthe next‘scheme ar1ses
;expected values of Bh, pl,;h
‘F (t ) and p(t ),g

I»coeff1c1ent k and recalculate the exper1menta1 data. Then, we';'ﬁ
:calculate the 1mag1nary part of the hadron amplltude and

us1ng the free f1t.VThus, ‘as: th1s:

o theoret1ca1 v1ewpo1nt

_fthe coeff1c1ent k allows .one. to 1mprove and x

';the ,new form ,of the
“’ampl1tude 1s ‘'shown 1n F1gs.’1c, 2c and 3c.,':~ .
o The most essential changes ar1se at . smaller energles

cross sect1ons ‘at -the smallest transfer momenta
‘7these
;‘Certa1nly, the errors 1ncrease w1th the free f1tt1ng of all
: 0 25 mb for the,\
froml the
B Espec1a11y 1t can be seen‘

fparameters and on the average they amount to«
",ptotal
. fprev1ous value is: for the slope
j;_>at the energ1es {“' —‘23 5 'S 23 9 Gev.
/‘_elast1c scatter1ng t e values ‘of the slope are essentlallyeb

;;large wh1ch test1fy to‘1ncorrectness

»AF: + A(Interf)g+-AF~

(da/dt) - (da/dt)

he correct d1fferent1al cross sectlons w1ll bek.

da/dt k * (da/dt) o _;,j, B T(I}“ (14)

.. Then, we. calculate F (t ),
take the experlmental data, def1ne the

def1ne "By ~p, h f oo
RERESES -} A

"procedure of calculat1ng the coeff1c1ent k does. not depend on
Th and: pract1cally on B and weakly depends on h and ‘p,.;the
:l;def1n1t1on of these parameters 1s max1ma11y correct from.

,c¥1terat1ve loop Thus, we use the obtalned values of :,‘p7‘
- and h for gett1ng the value of the coeff1c1ent k and then wep-'
repeat all procedure aga1n The coeff1c1ents k thus. obta1ned°,,
’gand the. relevant, x are shown 1n Tables IV and VIII for the,
t-;exper1ments cons1dered. It 1s clear that the 1ntroduct10n of -
The obtalned 3

new values B ,»p and 0., are represented in varlant,III,,and

1mag1nary part of ~the ZSCattering

‘where the »experlment gives’ the value “of the dlfferentlal’

Just at

energ1es'7the total cross sectlons'

cross. ‘sect1ons.kah largest d1fference

For the proton proton

of the prev1ously used

,suppos1t1on about the: poss1b1l1ty of extrapolat1on B from the .

10

One sets t and approx1mately'

For more exactness we. can use the K

and p grow»‘

g

s 5

ﬂrvalues of ‘the slope »
»~smaller than . the prev1ous ‘ones and- are either smaller ‘or.,

'equal

>ter1ng at. the energies from p =%100 to 400 Gev.'
_range of -transfer momenta: 6 10 )
) However, of " the d1fferent1a1 Cross., sectlons w1th‘~

“the. energy interval 100" cev

interval of 't

‘range -

: proton elast1c
'poss1b1e change of “the value ‘of the slope in: the coulomb;’

clear hadron range into the'coulomb range. In this case, the
of the proton-antlproton scatter1ng are

to the values
scatterlng. It is a p1ty that we haven’t more experlmentalf
resu of * the /17/

‘of - the’ slope cof the ,proton-protonen

scatter1ng

results - proton—antlproton elast1c

: wh1ch have been publlshed only graphlcally g ‘,,:a-uavf,‘

The obta1ned results can be verified by measurlng the

.,yslope of the: proton—neutron ‘elastic scatterlng 'In this case,
;for the d1fferent1al cross sectlon we have . =~ e e

' met e L e
g"% =TT K ® - + n° exp(—B|t|) A ;'.;_,(15)
, m? n t R i LT

B

w . 2 N o . ;,. .
{ Here ’kh is an anomalous magnetlc moment of the’ neutron,«and

_;m 1s its mass.

+In the work/18{ the results of the- proton—neutron scat—vgl'
and in the

e g < |t} <5 10 “Lev? ‘are glven.j'
the data
start with -t = 1.1 107 2,7
and for ‘all energy 1nterva1 from: 100 to 400 GeV w1th =
0.23 10 4GeVz. It is. necessary to note "’ that the values of the
slope obta1ned in that work belong to the whole measured
1nterval of “ti - Taklng the ‘afore-said 1nto account let us

compare ‘the values of the slope of the proton—neutron scat—

'ter1ng - B(np) w1th one another at dlfferent 1ntervals of t.. .

VForf|t| <'1.2 10 zcev obta1n B(np) -13; 4

It] < 1.5j1o”cev‘2 we have B(np) = 12.63 % 0.78
n : (|t] < o0.82 10,an ) o B(np) = 11 64 + 0.08.

Our analys1s ‘gives: for the value -of - the ‘slope - at the coulomb, ‘
B(pp) '12.3312.0.5 at p = . 100 cev up 13.8 * 0.65 “at
p, = 400 cev.
final conclus1on.gHowever, it is clear that 1n the neutron—
1nd1cat10n of ° Ta.’

1 2 Gev,ZlfOI"

scattering there ris an

'1nteract1on range.*'i

11

and for all .

The errors are suff1c1ently ‘large to ‘made - a -
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. Note that a similar behav1or of the slope ‘appears 1n

‘the models ‘taking. into account the 1nteract1on ‘at large
/19 22/

k d1stances . In these models.' as. a ,result of ‘the =

cons1derat10n of the d1agrams w1th the tr1angle pecul1ar1t1es
1n t- channel, ‘the e1konal phase is descr1bed in the form S

x(s,p) = h exp( u sqrt( b? + p%)), : f: (16)

“which corresponds to the interaction potent1al/2°/

: V(r) =2 uh/mxKusare® + rH), - an
wheref i -and b :are - the: ‘effective - mass and rad1us of

1nteract1on and h is the normal1zat1on constant which change o
-with’ energy .The ampl1tude of the hadron-hadron 1nteract10n
"in-this case is. ‘ :

M aap K
S ——1 N -
SR ‘(n - 1)1 (n u + A2)3/2

L (1+b V n? u + A? ) *’ exp( - bV n? u + A% )

. ‘In' work/zo/ ‘ the‘ value :of the parametersg were
determ1ned from' the descr1pt1on of the experlmental data from
Vs 23 5 GeV UP to VS = 62.2 cev' |t| > 0. 1 raa : The

4energy dependence ‘of the parameters was calculated ‘on the .

bas1s ‘of the hypothes1s of the’ geometr1cal scal1ng/23/ and
the local d1spers1on relat1ons/24 25/. The pred1ct10ns of the‘
model for ‘the value of ‘the slope 1n the coulomb rangehare

:somewhat larger than the- exper1menta1 data (see Table IX) but‘ :
they have the same behav1or A l1ttle change of the effect1ve~'

mass, wh1ch doesn t 1nfluence essent1ally the behav1or of the .
d1fferent1al cross sectlons at large transfer momenta,‘allows‘
one to make the pred1ct10ns of the model more closekto the

data obta1ned from the prev1ous analys1s (Table X) ;

‘ Taﬁnuua Ix » By
v/3 | .B(t,) = a/at (In (do/dt)) Gev: (M, = 0.66 GeV) .
cov 1t],= 0.1c¢ev?| = 0.01cev? | = o;ooic;v2|“= 0.0001 cev?
13.7° [ 12.3 o142 14.4 | 145
52.8 | 13.8 o162 16.5 ,‘ 16.6
15



pTaénuua~x

s | By - a/at (1p (do/dt)) Gev -2, (u; = 0.68 GeV) -
cev  ||t] = 0.1cev?|'= 0.01cev? | = o.oo1c;v2| = 0.0001 cev?
13.7 |  11.7 13.4 13.6 13.7
52.8 - 13.1 1 ~15.3 - 15.6 15.7

~The change of = p(s;t) depending on t requires separateji
~investigation. In work/7/; the. possibility of the fast growth’

k of the real part of the scattering amplitude is shown which
in}its turn should influence the behavior of'the;imaginary
part of the scattering amplitude at small transfer momenta in
the precoulomb range. However, as has‘ been noted,' in the

,coulomb range the parameter p ‘can be cons1dered as
independent of t -as we don’t Vsuppose ~any -essential
pecu11ar1t1es in". the interaction potential -at  large
d1stances. ' ; C k ' ,

Thus, we can, make the next conclu510n. The ava1lable

,theoret1ca1 and exper1menta1 1nformat1on is 1nsuff1c1ent for
construct1ng on its bas1s r1gorous theoret1cal models. The

'ava11ab1e exper1mental data indicate the cont1nuous change of

'xthe slope B (a growth for- the proton—proton scatter1ng) “in

<the coulomb range of the transfer momenta., There are -

,experimental , 1nd1cat10ns that VBPAP’ s BPP , already at
suff1c1ent1y low energ1es 1n the range of smallest t. It is

p0551b1e that all these phenomena are the consequence of the:
‘oscillation of the hadron amplltude thh the perlod dependlng«

on the transfer momenta and scatterlng energy In the range of

/26/

|t| 0. 1cev2 such osc1llatlons were pred1cted ~with a
'suff1c1ent1y large perlod w1th respect to tu Oscxllatlons

like .those. were not d1scovered : The explanation- of the

/28/

results of the work/27/ ‘was gzven : . However, the
‘compar1son Cof the exper1mental data : w1th "the model

pred1ct1ons made /28/ (on f1g 2) can be regarded as a

16

poss1ble 1ndicatlon of the- ex1stence of osc1llatlons w1th a‘
short perlod chang1ng w1th t. . e

Thus, the neces51ty to carry out new, - more. precise‘;/
experiments ar1ses in the range of very small transfer k
momenta There is a supposition that to 1mprove the accuracy
of the norma11zat1on of the d1fferential cross sectlons in

‘the. coulomb range one should use the d1fferent1al proceduref

of obta1n1ng the correct1ve coefflclent.
The author expresses his deep grat1tude to S.V. Goloskokov,

A.A. Kuznetzov,fV A Heshcheryakov, V. A. N1k1t1n for frultful

‘ d1scuss1ons of the problems cons1dered in th1s artlcle.,,f,‘w
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