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FINE STRUCTURE OF THE DIFFRACTICON PEAK
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Recent measurements revealed rich struc-
ture of the differential cross section and
polarization of the elastic hadron~hadron scati~
tering. It is characterized by sequence of
breaks, dips and bumps with typical intervals

Atg = 1 (GeV/c)2 /| ppis ("large-sca~
le") structure is usually assumed to be a mani-
festation of coberent effeots originating from
»badron size" yegion <1 TFermi.

The possibility of a smallescale structure
with period 4 ts of order of 0.1 (GeV/c)2 was
aleo discussed theoretically/ 243/ . Some expe-
rimental indication to this structure is per-
baps presaent (?)/ 2/ in the ISR data/ &/ » New data
presented at this Conference seem to give yuite
a clearcut evidence for such structure.

To begin with we show in Fig., 1 elastic
proton-proton differential cross section measu-
red at p=60 GeV/c at Serpuk.hov/ >/ . Experimental
points are plotted with respect to commonly used
smooth curve (db’/‘d't)Av = A Ex‘F(gt +CE2)
("peak with vreak") and display distinct oscilla-
tions with period A‘t ~ Q4 (GoV/c)Z.
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The questions arises: What is the mechanism
responsible for the small-scale oscillations
(SS0)? Do they mean the existance of a new had-
ronic scale >> ! Fermi? We believe there is no
need in any exotic dimensions. In fact SSO-phe-
nomencn has been anticipated/ 243/ on the basis
£~1
Fermi). It may arise simply due to edge eifect

g 2
of ordinary scales ( L~ 4/“ or

caused by peripheral processes occurring mainly
at impact parsmeters j’" 1 rermi.

It is inatructive to comsider an explicit
model, but gualitative effect is not very sen-
sitive to details and is model independent.

The main contribution to peripheral part
T(t) is sug-

gesated in/ 3/ as coming from inelastic diffrac—

A T(t) of elastic amplitude

tion which is believed to bave peripheral impact
parameter protilo/ 6/ (although there may be, of
course, another contributions). Deck model with
absorption/ 4 was used to calculate the profile
of diffractive dissociation coptribution A G(f,‘
into inelastic overlap function & ( f) . Nor~
malizing to diffractive cross section 6:13

(%= 6m¢) the normalization parameter C has
been fixed. The resulting profile (Fig. 2) is 8
"ring" with radius R ~ {.2@ Cn —h-—sgi;f‘”) quq
Fermi (Here B*€¢ ¥ B ~ 10 (Gev/e)2 are
slopes of TN ’ NN scattering cross sections

and T -meson vertex and propagetor; €= tht_('mO)'
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Re T
contributions the $-channel unitarity gives
T(p=2i4-VI-C(p)  , where &= G *aC
G, 18 & "central” term. Using the fact that

Neglecting spin-flip and

A G(j‘) contributes mainly near p ~ i Fermi,

where G(f) « 4 | one can approximate elas-
T(E)= T+ aT(), aTI(t)
is the Fourler transform of 4 & (p) and exhi-
bits expected Bessel -~ like behaviour‘)

aT(t)~iC e,x‘b(a.t) Jc (RVTE)

Inelastic diffraction is believed itself

tic amplitude as

to give rise to absorption resulting in alter-
nation of the A T sign. In other words the

"central term" T, may be expected to have s

T=T,~aTl

TB(H hes e meaning cof unabsorbed overlap

aimple form if opne takeas Here
fuction of true inelastic processes. So, we can

consider both versions:

2 * t
AL Il 2T ATC0)) + T o)

Pirst of all, it im easy to see that fAT(t”L
gives rise to 5SSO (about "averaged™ t-dependence)
which are nicely confirmed by the data (see cur-
ve in Fig.1, C =14 mél"GeV’1, o =2,5 (GeV/c)"’z,

R = 5,0 Gev™"). 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 To @) . Fig, 2 is
an illustration with

T,(0=iC, expla,t) ] (RV-E)/R VT

corresponding to scattering off a disk with

rounded edge (C,=26m8"Cev't u=4f ch': R;‘Uk»"),

One can expect the "edge effect” to show up
also at large It| leading to large - and sma?ll-
AT ()"

S50 have to manifest itself in other elastic

gcale structure due to AT(f) and

resctions and at different energiss. Indeed, one
could probably find it in SLAC data’’’ at 10

b
GeV/c and some T p data at 4-6 GeV/c/B/.

") From ! -channel point of view it can
be descrided by complex singularities in j -
plane /2,3/.
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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 SS0 hypothesis/z’J/
with nuclei has been dons at JmR/g/ in o -par-
ticle beam at p=17.9 GeV/c. The data are sum~
marized in Fig.3 where difference of axperi-
mental and Glauber cross gsections for oL~ C v

oa-AL

ted,

and o4 -Cu scattering is plot-
[£] (,007 < Itl < .1 GeVe) the
data exhibit oscillatory structure (although it

At small
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is not excluded that the effect 1is introduced by
inaccuratness of the Glauber description), Cur~
ves in Fig. 3 gbw the function

AL J;(R;Vmexp (at) + C-L't +d_ . The
values of R; found from the fit are of the order
of radii of C R Al and Cu.

Detailed study of the nuclear fragmentation
is of great interest in the light of present
consideration.

We bave discussed the model connecting the
SS0 with existence of peripheral inelastic dif-~
fraction. One can also try (especially for
nuclei) to relate the SS0O to fluctuations of
the nuclear matter distribution ("shell effect").
However, as we know , the nuclear shell sffects
are gxpected to be shown up rather at large iii
(small .,P ) and have much larger period. Anyway
one can hope to discriminate between these posai-

bilities experimentally by comparing reactions



with and without diffractive dissociating probe HIGH MASS DIFFRACTION EXCITATION OF PROTONS

(for instance, hadron-hsdrop and electron-~had- ON PROTONS AND DEUTRONS

ron scattering). S.V.Mukhin
In conclusion we want to emphasize that Joint Institute for Nuclear Research, Dubna
the S50 phenomenon giving interesting infor-

mation on $- and t-channel aspects of high ener-
In this short talk I shall discuss some
gy scattering has to be investigated further
new results of four papers, submitted to the
in great detail. The energy dependencs is of . .
o Conferrnce, on the inclusive processes
particular interest. If &, ~ (lns) and
i P P+ p—X4+p
elastic slape B v (Zns) we expoct

At R (tns) PL(aprtatas 4 C ],

The data available at present seem to confirm

and
p+d——>» X 4+ 4

in the kinematic range 5¢ M’ ¢ 0.25 (GeV)Z,

§ > 120 GeV> and ¢ < 0.3 (GeV/c)2.
Two of them preseut the data obtained at

At decrease with 5 increasing.

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

L.N.Strunov and participants of E.L,Feinberg's Fermilab with deuterium (USSR-USA collabora-

seminar for useful discussions. tion)’ 1/ ana hydrogen (C-SB collaboration)’2/

jot targets. In these experiments the recoil
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apply. Using the generalized cptical theorem’>’,

shown in Pig. 1 and an invariant doudble dif-

ferential cross section can be expressed as

A% gL (Silhet) o)
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where

2 H
V=M -T-M,g.
The term (- ("‘/' ‘ 4k denotes the triple Regge

coupling of three Reggeons ( ,d" and k , where
the Reggs poles ( and } with trajectories
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