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ABSTRACT

Topological cross sections 6'&:,); (am1, 3, 5ama7?)
of coherent diffractive dissociation of 400 Gev/o pretons on
ruclel of phobtoesnlsion elements have boem measured,Tepolegi-
cal cress sections increase in the energy Tange from 20 bo
400 Gev/c. This growth is the mest noticeable for multipreng
topelogies The total cross section of 4iffractive ccherent
production also imcreasss from 8 to 25 mb/nucleus in this
snergy range. The increasing of the sverage aultiplicity of
charged part:l.cios in regction ef cohersnt proton dSasocintion

is conalstent with the logarthmic law <n>c.h=(o.2536.os)1nr,¢

(153 £ 0.25).
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Gaherent particle generation reactions on muclei are ob-
served among Teactions of inslastic hadron-nucleus interaction.
Processes ars called cohereat’ 1/ if the recoil nuclsus
after inberection with the prisary hadron remsing in its basic

state, In common idea the coherent diffractive disscciation
of the primsry hadron on target-nucleus takes place in coberent
processes. The study of topological channels u' reactions of
ceherent diffractive dissociation of protens have besn nade

by nuclear emulsion method in the energy range up to 200 vaf_a"/
In the present paper the measurement of topological cross

soctions of the coherent proton diffractive dissocistion
P .»-—---,‘L R prongs ) (1)

on emulsion nuclei at 400 Gev/c aud analysis of their energy
dependences are described.

Events of coherent particle generstion on nuclel we murt
loek for among the "clear” stars (i.e, without sny vimible
indicetions of excitation or breakdown of the targev-nucleua)
having the odd mumber of the relativistic particle tracks.
Thus, the coherent interactions must be selected from inelas-
tic events in which the nogt are the inelestic quasifree pro-
ton-nucleon interactions of primary proton with nuclei.This
stara have been recorded and measured in a systematicsl wey
on the effective length of 766 m of the scaenned primary track
in nuclear photoemulgions exposed %o 400 (Gav/c proten beem gt
FERMILAR aceelerator ( Batavis, USA ).l
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For aiffraction dismsociatlon events the angles of the

gecondery charge particles muet aatinfy

%;: nin@i < V3 (23

where A 18 a nucleus mass number. This condition i8 ‘neces~
sary but not sufficlent becauge sowe part of quasifree proton
nucleon interactions ars satiafied te the condition ( 2 ).
Below we described the psalecting method of oohe‘rent diunoci-f
ation resctions which is oxactly the saue method as w2 uged
ot 67 Car’2/ ana 200 Gev’' ¥,

Fig.'? shows for exampls distributions of a guality
> = 2“ siu& in "elear® and backgrownd 3- end 5F-preng
gvents cf the type 0 + 0 +3 emd 0 + 0 + 50 The background
gemple centeing events with the ﬁ -gleetrons end events
which bars been "prepared" from stars of Gype 1 + 0 + B,
O+ 1 +n, and.0+0+(no+1)
the track of a veceil proton.

The subtraction of background distribations by & metbnd
#ith the free parameter 3
remulie Por reastions ( 1) with n, = 30r 5

(ng= 3 or 5) by mubtracting

pax /1.2/ lasds te the Tullowing

; T ) n) :
n ﬁ%ﬂ Acoh, ® ) c(mh. mb/musleus
2 -
3 35 + 10 22 t g 9.4 LA 2] .
5 1vte 5o £33 501 %146

d

N
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. The difference between angular distributicns for “cless”
ad bnkmd events,enalogical to that showm in Pigale,is
som for o =1 and 7 as well, An aneiymis (st 2 = 1 we have
ulmdnao the 15% correction due the loss of one~prong cehe-
veat reactions «t the soanning and in the “elastic” region
{ 9<0,001-) gives the valuess 6 $1) » 8.6 (£ 30%) ab/muclens
wa & 333 = 146 (X 70%) ab/nucleus,

The contﬂ.buﬁon ot cohorm resctions ( 1) to the multi-
Peoity distribution of gnuirru pmton-nueloon events in
nnluon is shom in Rig.2.

m.B shows the ensrgy dependsnces of tepological cross

' sections in coherent reactions ( 1 )., The data at 20 — 200 Gav

are teken from the review article /%y

One can comclude:
1. Ths total and topological crass sections of cbliorent ditt-;
rastive dissociation off muolel inorease in the range 20 - 400
Gcw the total oross section in particular incresses from 8
up to ~v 25 ab/mucleus.
8. Thig growth is the most fast for mmltiprong chamnels.lsk- '
ing into acoount the fact that the cross sections for exnlusive
charmels in inelastic diffrastion ( for the chennel P-3,257 %7
for voxﬁplo ) does not increass with the mory’ 24348/ s W8
concluds that the increase of +opologicsl oress sestions 1s

'connected mainly with the ppening ohannels of higher mvltipli~

elty of n_ohtul secondary particless In other wrds, we can
say that the increase of cross sections happens due ‘to the -
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growth of the mass of diffrsctively prodused system. The last
statement is confimed also by the following pointe

3. The aversge multiplicity of chargsd particles in resctions
of coherent dlssociation increases with P, (Pig.4.).This
increase 1s consistent with the logarithmic one, so the data
from the Pig.#. conld be dsgoribed by dependence

< Bn> coh

that qualitatively snalogical to the law for mmltipiicity ef
charged particles in multiple producthon. Thus, the data indi~
oate the similarity of energy dependences of the mesn multi-
plicity of cherged perticles in diffractive smd nondiffractive
couponents of mnltiple produétion.

We wish to thank the menagement of the FNAL snd.Division
of Nuclear Physios of the USSR Academy of Science for the ore
ganization of exposition st the FERMILAR scoslerator. The help
of Profs, L.Voyvodic and I.ViChuvilo is greatly sckmowledged,

= ( 0.25 % 0,05 )m.'+ ¢ 13 * 025 ) (3)
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in quasifree proton-nuclecn interactionsa af 400
Ger/c. Doubly stroked events ehew cortribullane

of repetions ( 1 ).
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