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Recent measurements revealed rich struc

ture of this differential cross section and 

polarization of the elastic hadron-hadron scat

tering. It ie characterized by sequence of 

breaks, dips and bumps with typical intervals 

A t e 3  £ (GeV/c)2 /1/. This ("large-sca

le") structure is usually assumed to be a mani

festation of coherent effeots originating from 

"hadron size" region 4 i Fermi.

The possibility of a small-scale structure 

with period & ts 0f order of 0.1 (GeV/с)2 was 

also discussed theoretically^2 * ^ .  Some expe

rimental indication to this structure is per

haps present (?)^2^ in the ISR data^4^. Hew data 

presented at this Conference seem to give quite 

a clearcut evidence tor such structure.

To begin with we show in Fig. 1 elastic 

proton-proton differential cross section measu

red at p=60 GeV/c at Serpukhov^/, Experimental 

points are plotted with respect to commonly used 

smooth curve (dff/rft) у = A ex'^(2t + c t  ) 

("peak with break") and display dietinct oscilla

tions with period i t  ~  0,4 (GeV/c)2.

The questions arise) What is the Mechanism 

responsible for the small-scale oscillations 

(SSO)? Do they mean the existence of a new had- 

ronic scale »  ! Fermi? We believe there is no

need in any exotic dimensions. In fact SSO-phe-
/2 Ъ/nomenoa has been anticipated' on the basis 

of ordinary scales ( t  ~ У/ь1 or Я 1 

Fermi). It nay arise simply due to edge effect 

caused by peripheral processes occurring mainly 

at impact parameters j>л' 1 Fermi.

It is instructive to consider an explicit 

model, but qualitative effect is not very sen

sitive to details and is model independent.

The main contribution to peripheral part 

Д  T(t) 0 f  elastic amplitude T ( t )  j . e  sug

gested as coming from inelastic diffrac

tion which is believed to have peripheral impact 

parameter profile'^ (although there may be, of

course, another contributions). Deck model with
/7/absorption''' was used to calculate the profile 

of diffractive dissociation contribution Д & (j>) 

into inelastic overlap function G- (j?) . Nor-

malizing to diffractive cross section S'-

( ~  6 m t) the normalization parameter С has 

been fixed. The resulting profile (Fig. 2) is a 

"ring" with radius R. ~ 2 i  ^  j~~0,9

Fermi (Here В -  ̂ - S> i - i  О (GeV/c)2 are 

slopes of 7Г bl , HH scattering cross sections 

and IT -meson vertex and propagator; S's6^



Neglecting spin-flip and R e  T  

contributions the J-channel unitarity gives 

T(j>J /Г- (£"(» J .where

&c is a "central" term. Using the fact that 

Д 6  ( j) contributes mainly near p ~ 1 Fermi, 

where &  i  , one can approximate elas

tic amplitude as T(t)~ ls(tj + &T(t\ Д  T fc)
is the Fourier transform of i ^  and exhi-

*)
bits expected Bessel - like behaviour '

ATCtb iC  e,«p (a t )

Inelastic diffraction is believed itself 

to give rise to absorption resulting in alter

nation of the Д I sign. In other words the

"central term" T 0 may be expected to have a 

aiaple form if one talcee T = I c ~ Д T . Here 

T . ( ^  has a meaning of tinabsorbed overlap 

fuction of true inelastic processes. So, we can 

conoider both versions:

= { Iт д с ) | S  2 Т 1Ъ ) д Т ( с ) }  + |дТ(к{(1)

i
First of all, it is easy to see that U K  HI 

gives rise to SSO (about "averaged” t-dependence) 

which are nicely confirmed by the data (see cur

ve in Fig. 1, С ~ H ml'/jG e V 1 , a  =2,5 (GeV/c)“2 ,

R —  5,0 GeT~1). Further, it is the absorptive 

(minus) sign which was shown by carefull analy

sis giving proper description of the "peak with 

break" with "simple" form for Tc (ft) . Fig. 2 is 

an illustration with

T„(t)= L Ц  e>p( at t) J { ( Ri / Zt ) / R l f i  

corresponding to scattering off a disk with 

rounded edge ( C ( -2 (mi H ! &<* j

One can expect the "edge effect" to show up 

also at large |t| leading to large - and small- 

scale structure due to а Т( г ) I л J W  I »

SSO have to manifest itself in other elastic 

reaotions and at different energies. Indeed, one 

could probably find it in SLAC da t a ^ ^  at 10

GeV/c and some 7Г ' p data at 4-6 GeV/c /8/

Another place to look for SSO is the high 

energy nuclear scattering. Here nuclear fragmen

tation plays the role of dissociation and cha

racteristic scale is determined by nuclear 

radii. The verification of the SSO hypothesis^2 

with nuclei has been done at JIHf/^/ ^  d -par

ticle beam at p=17.9 GeV/с. The data are sum

marized in Fig.3 where difference of experi

mental and Glauber cross sections for o(. ■ С ,

<4 - A I and ' C u  scattering is plot

ted. At small (.007 < itl < .1 GeT2 ) the

data exhibit oscillatory structure (although It

A l

П>«*тГТ-̂- L-' z Fig. 3

 ̂ From t -channel point of view it can 
be described by complex singularities in J - 
plane /2,3/,

■ ■ •

is not excluded that the effect Is Introduced by 

inaccuratness of the Glauber description). Cur

ves in Fig. 3 show the function

exp (at) + ■+ d L , The

values o tk i found from the fit are of the order 

of radii of С , №  and Cu.

Detailed study of the nuclear fragmentation 

is of great interest in the light of present 

consideration.

We have discussed the model connecting the 

SSO with existence of peripheral inelastic dif

fraction. One can also try (especially for 

nuclei) to relate the SSO to fluctuations of 

the nuclear matter distribution ("shell effect"). 

However, as we know , the nuclear shell effects 

are expected to be 3hown up rather at large |t| 

(small J? ) and have much larger period. Anyway 

one can hope to discriminate between these possi

bilities experimentally by comparing reactions



with and without diffractive dissociating probe 

(for instance, badron-hadron and electron-had- 

ron scattering).

In conclusion we want to emphasize that 

the SSO phenomenon giving interesting infor

mation on s- and t-channel aspects of high ener

gy scattering has to be investigated further 

in great detail. The energy dependence is of
U

particular interest. If 6 ~ (2ns) and

elastic slope 8  v С S J ̂  we expect

A t ' 1 "  R’-'' (6»s) •* С J.
The data available at present seem to confirm 
Д t decrease with S increasing.

I an grateful to A.M.Baldin, N.I.Starkov, 

L.H.Strunov and participants of E.L,Feinberg*s 

seminar for useful discussions.
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In this short talk I shall discuss some 

new results of four papers, submitted to the 

Conference, on the inclusive processes 

p + p --- ■>■• X + p

and

p + d ---- X + d

л О
in the kinematic range 5 ^  ^  0.25 (GeV) ,

S >  120 GeV2 and t  <  0.3 (GeV/c)2 .

Two of them present the data obtained at 

Fermilab with deuterium (USSR-OSA collabora

tion)^1^ and hydrogen (С-SB collaboration)^2^ 

jet targets. In these experiments the recoil 

particles from the interactions of an internal 

beam were detected by the solid-state detector 

telescopee.

The authors took special care for back

ground corrections which were <  8% for the pd 

case and ^  2% for pp.

The two others from CERN-ISR present the 

single-arm spectrometer data obtained with deu- 

teron (CHM-collaboration)'/^  and proton (С Н Ш -  

collaboration)^4^  circulating beams.

The high mass region is the region where 

the triple Regge phenomenology is expected to 

apply. Using the generalized optical t h e o r e m ^ f 

the inclusive reaction a + b —»■ с + X can be 

related to three-body scattering amplitudes as 

shown in Fig. 1 and an invariant double dif

ferential cross section can be expressed as

where

M? - - t - м ] .

The term 6- ,' y  /< denotes the triple Regge 

coupling of three Reggeons i , • and к , where
<j

the Regge poles i and j  with trajectories


