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This report represents coherent~production studies 11- 8/done in nuclear .emulsion. 
The experimental procedures used here are the following:. 

i) in a.multiplicity distribution of the "clean" stars (no slow charged JXl.rticle, no re
coil nucleus, no accompanying electron) there are distinct peaks at multiplicity riw3 and 
much less-distinct at n =J ·apart from the maximum expected to appear at n =5-6 in 
the Serpukhov energy region; They are attributed to coherent three- and one-prong interac
tions in which nei~her destruction nor excitation of the target nucleus is seen. An example 
of such dy;tribution is shown in fig. 1 for 60 Gev jc pions and 67 Gev jc protons 

ii) .~ sin 0 i · - parameter. (roughly proportional to the longitudinal - momentum 
transfer' fo 1the target nucleus) has been applied in or<J.er to estimate the number of the co
herent interactions N n . For that we compare the ~~in 0; distribution between "cle~ 
an" and "dirty" events of a given multiplicity n. ~he latter are interactions with single 
nucleons and cannot be coherent. An example of such procedure is shown in fig. 2 for 
67 Gevjc protons. The dependence of the estimated N on the value of(;~ isin 0 i ) max 

actually assumed as an upper limit for the coherent events is also shown. For emulsion. 
n n 

nuclei we expect (;~ 
1
·sin0;) max=0.25-0.45. It is seen that.in the large region of ~linO; 

the estimated numberN of coherent interactions does not depend on the actual-choice of 
n 

(; ~ 1 sin 01 ) m a :t· The error of this value of N n is the smallest at the beginning of the 
plateau.' It should be pointed out that this estimate of N3 agrees with estimate made in. pro
cedure. i) assumiOH .a smooth multiplicity distribution of the incoherent backgrouJ:!.d. Here~ 
after we use only I sin 0 . method which can be applied to all multiplicities. 

f- 1 . I 
Table 1 shows the summary of the experimental results obtained in a hom~eneous 

· . way. L •is a total length traced in a given experiment. ,\ =LIN is a coherent-interac
tion length. in nuclear emulsion and a -1/,\ is the coherent cross section for the average 
emulsion nucleus. 

Now let us. comment on the individual coherent-production channels. 
i) one-prong events. We see an effect for protons at the Serpukhov energies. The N 

1
-

·values given here are probablystronglyunderestimateddueto.the fact:that.we had to remove 
all small-deflection-angle in order to get rid of elastic scattering. In fact this channel can 
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be as high as the three-prong one. This is probably connected with coherent reactions 
p --> p 11° and p --> n 11 + which are likely to be most favoured by the coherent Iilase . ' - '"- . 

space. 
For . pions it is hardly possibl~ to give any estimate with the help of the procedures 

described above. The only reaction which can give a sizable contribution here is 17-...;.--> 
.... 11-- 11 ° 11 ° since 11 ---> -~ -17 ° is forbidden· for diffractive pro7ssr;?. The forrner co-
her~mt reaction was studied in emulsion for 60 Gev f.c pi~ns in ~ef. 14 

• . . 

ii) five:. prong events. This channel ·is very weak at our energies and in majority of 
cases the results should be treated as an indication. This is certainly due to_lh~_coherent 
phase space which damps the high masses of the system produced coherently especially 
for low energies. An increase of the coherent cross section with energy is seen at any case 
for pions, · 

iii) the three-prong events represent our best sample. For pions we could even estimate 
the cross section for the channel without neutral pions. This was done either by direct mo
mentum measurements performed in a part of our sample or with the help• of the formula 

- +--00 17-->171717-1717 . ' 
· N r 2.2 N5 since . _ . . =2.2 for isospin ·T = 1 . The results obtained . 

11-~--- rr+ 11 + "--"-"-
with the help of both methods agree within the limits of errors and the average -values are 
shown in Table 1. · ' 

The proton results are for the mixture of three-particle, four-particle, etc:, reac- . 
tions. Nevertheless the relevant cross sections are lower than those for the reaction with
out neutral pions at the same energy.- cf fig. 3. This can be explained in terins of the op
tical model. Namely the incident pions are absorbed less than protons in a nuclear ma~er / 
The same is probably true for a 11+ 11-11 -system19l as compared with a p 11+ rr' 10 

or similar ·one. 
The energy dependence of both cross sections is shown in fig. 3. This is compared 

with some theoretical predictions. · 
·The first is an optical model calculation performed by Lesniak and Lesniak who ob

tained the absolute, values of the coherent cross section for 17---> 11+11-11- and for the 
p TT+n-:- reaction I 12/. It is ~een that the theoretical curves agree qualitatively with the 
experimental' data if one takes into account that the experimental points for the three-prong 
proton coherent interaction contain an admixture of four- and more Jllrticlj rlctions. 

The second is a Deck-type calculation performed by the Tashkent group 3 
• Cur'"/ 

3 is a c~culation in the framework of the Trefil formalism performed in Alma-Ata 115 • 

The a vs B plot obtained in this way is fitted to the experimentat results on the 
17-->17+17-TT-reaction and is seen also to reproduce the increase of the croos section. 
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