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The coherent diffraction production process is characte- . 

rized by a very narrow angular distribution of secondary par­

ticles that is caused by a small 4-momentum transferred to the 

nuclei. Besides, they havo neither excitation of nuclei,nor 

desintegrCltion. The quarrbum numbers of the coherently pzodu­

cod system are tho same as those of the incident part~cle. 

For proton coherent interactions the number of charged partic­

les must be odd. The follovdng reaction can occur. 

(One prong -> pj(0 (n 7\+ ) + KJlo -t Jl 

p+f1-+hree prong- p~+~~(n2::JI:-_+KJt:: J1 
. . Lfive prong~p2J'+)' (n3J( 2)(-)+ I~J( +11 

etc., where A is a target atom weight and K=0,1,2" ••• 

In this work are pr&sented the data about a cross section 

for production of thxee,five and seven charged particles at 

200 Gev/c,the energy dependence of these cross sections as an-

g~lar characetristics of the secondary particles in coherent 

reactions. 
Experirnent 

Two 'stacks of nuclear emulsions BR-2 20 cmxlO cmx(100xO,06)cm 

in size were irradiated by 200 Gev/c protons at the NAL(Bata­

,viJpaccelerator~ On ,,03 m of proton tracks the ·9839 inelastic 

interactions by scanning along the track were found. 

The cogenerrt production re.8ctions »exe detected according 

to the' usual criteria[1,2] .' 

'The cross section of coherent reactions 

The method of selection of coherent event was described in 

detail elsewhe;e[1,2)and based on comparison of multiplicity 

I 



distribution · as angular one in pp and pn-interactions. The 

preliminary results were I'epoI'ted in['],the moI'e complete 
' . r4]a a aI'e presen-ea ~L • 

The numbeI's of events with the pI'oduction of three,five 

and seven charge paz-ti.cLes arc ~ =140:t16, M- =5.3±10 and N1 
~7tJ}rospectiyely;the lower bound of the number of eVents 

with one ch8I'ged particles is JV~~lOO (this is the loweI' 

bound because all events WithE)L~2.10~3 were treated as elas­

tic ones). 

d t t 

A full number of coherent events at 200 Gev/c is "J 300 

that corresponds to rv 3,2% of all inelastic events while at 

67 Gev/c the coherent events were equal to only 2% of all 

events[2] • 

The cross sections for production of one,three,five and 

seven particles(on mean emulsion nuclei) are ()j>6,3 mb, ()3 = 

=(B,S±l)mb, GS =(3,4±o,6)mb and ()t =(0,4±o,2)mb. 

The estimation of the cross section for production of 

three charge particles only(excluding neutral ones) was per­

formed: Gp'ii-tjj- =(LI-,3±'1~0)mb[4]; this value became constant at 

200 Gev/c. In fig.l is shovm an energy dependence of cross 

sections for coherent production of three,five 

charged particles. 

It is seen that: l)The cross section for production of 

three and five charge particles increases in an energy inter­

val of 20-200 Gev. 

2)The more is the multiplicity of the 

final state the more rapidly increases the c:ross section. 

3)The cross section for reactions indu­



LI­

ced by protons increases slower than for that induced by pions. 

r·.lultiplicity and angular distributions of 

secondary particles from coherent diffraction reactions 

. fellc cohorcrrt difJ':r::..iction cvorrt s UI'C uI!J.onc; Lho cc \'Ii'[;1l. odd 

~_ ""'i ~ .~ _ _ :1 'll Lt· ," ~ ; _ -." _ 1"1 _ _, ." 

P:f'lj,tl~ rJ:;llli~8:&' bGJ..,o~'Ye~i iloooliQJJ;lg uo 'the C;ri'lJe1.'l~ 10£ q,UtisllluC"'W 

leon ~iJeractions[1,2] • In this work we selected 1620 guasinuc­

leon interactions,630 of which arepp- and 990 pn- and coherent 

04es. A sum of pp- and pn- interactions we call pN- interacti­

ons, then guasinucleon interactions are the sum of pN and co­

herent events. 
I 

To obtain the angular characteristic.s of coherent events 

we compare angular distributions of produced particles(without 

leading ones with eLl.. 10-2; the number of such particles for 

pp- and quasinucleon interactions per event is 0,65 and 0,64, 

respectively from pp- and quasinucleon interactions). 

In fi[.1'.2 is shown the rclat;ion 1.= <n::h)quosim.cd. per an 
<n'ch)pp 

interval of 
U 

angles (in). := fa tg BL or 11 z: - en -If] GL/2.. 

scale). It: is seen that at smaLL angle s ('Y > 6) r- ~ 5,Othen 

decreases with increasing of angles and at 1j =4-:-2 r= 2,05 

and became constant. 

A'ssumi.ng the identity of the forward cones in P:9- and pn­

L~teractions we obtain that the number of pN interactions is 

2,05 times and pn- 1 705 times as much than that; of pp; this 

gives the number of coherent events N::. 330, vv"hich is not so 

far from the value N ~300 obtained by another method [L~]. 
In region of ~>2 V"-;:::. 1,8 that indicates the c.ifference 

of proton and neutron fraguentation[5]. 

In ?igo3b is shovm the angular distribution of the produ­
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ced particles from all coherent reactions, it is obtained as 

'a difference of distributions for quas:i.r..ucleon and pH interac­

tions. In this Figure is shown the distribution for pp-interac­

tions .also. ];ig.3a show's the multiplicity distribution for 

coherent and pp-interactions. The comparison of both Fig.3a 

and 3b shows the significant difference of the characteristics 

of coherent and pp-interactions. A mean value of. multiplicity 

for coherent interactions is <nch)=2, 7±.Ol [6](at 67 Gav/c 

<n,h) =2,6±.O.1) while for pp-interactions with n=2,4,6 and
 

8 "l;his value is <nch)=5,5±O,1.
 

In conclusion we note "that i"t is interestil'1.g to obtain
 

the data about coherent inter~ctions at higher energies for
 

both incident protons and :ii -mesons.
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Fig.1. Energy dependence of the coherent production of 

three and five charded particles. 
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Fig.3. a) Distribution of the multiplicity for 

coherent and pp-interactions. 

b) Angul ar- distributions of char-ged particles 

from coherent and pp-interactions. 




