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far nan-d~ffmctirr  n-p interactions at  131.11 rnrryy we find that 

the dependence of the cross secrlan on charge .u l t ip l l c i ty  in each c.m. 

helisphere exhlbits K W  seallns. we urc fhls b~llavior t o  rxcracf a 

cross secrlon for dlffr.cclve cxrltatia,  of 3.&10.2 rb a t  200 C r V I c .  

We altrlburr - 5 5 2  of thlr  to plon c i c l ~ a t l c ~ n .  rirll a mean brcakul, 

e h a r ~ e  wl t lp l l c l ry  of - 2 . 9 .  -301 ro p r o f a  rrrltaclon. with mc.m 

Charge u l t i p l l c l r y  -2.2. and -15X to dnuhlr switat1,m. Uc hrllevr 

thls technique is vldely appllcablc for  extracting rhr dlffraccivc 

It  ia of intereat to determine the cross sections for  diffracrive dissociation 

of different hadrons in high energy collisions. One c a n  attempt this by looking 

f a r  prominent departures. of diffractire origin. from smooth regularities of 

the non-diffrrctivc component. W e  report here  an  application of avch m 

approach to our ZOO GeVIc r -p data. Our technique. which is a novel 

generalization of idea. put forward by Sivers and ~ h o m p . ~ ,  i s  the following: 

W e  c)r..ify 111 inelastic events by their charge multiplicitic. InF, n ) in the B 

forward and backward hemimphere.. Since the leven, even) subset requires 

charge-exchmle behreen the two hemisphere., i t  i s  a t  high energies almost 

f r ee  of the diffractive component. Using thim subset. and making the entirely 

reaaonahle is.umption that the non-diffnctivs part of the (odd, odd) subaet 

should interpolate ~moothly  the (even. even) subset. we separate the (odd, odd1 

subset into i ts nondiffractive and diffractive components. Thia separation ia 

greatly faciliated by the important empirical ahaerurtian that the (even, even) 

z sublet satisfies a modified form of Koba-Nielsen-Oleaen scaling . h addition 

to it 'a conceptual simplicity. the above technique represent* a method for 

extracting the diffrrctive component which provides a useful alternative to the 

more conventional method. based on F e y n m n  x, missing-mas. o r  momcntum- 

transfer cuts. In  a l l  of these method. i t  i s  neces-ary to estimate the contribu- 

tion of a background of unknown form on which the diffrrctive component i s  

superimposed: in the method described here,no such hackground subtraction 

i s  requi:.ed. Poaeible source. of error  a r c  thus expected to be quite different. 

Our estimate. of errara suggest that this method based on forward-backward 

multiplicities should be a t  least  a a  reliable as the conventional methods when 
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determined d ~ r e c t l y  without knowing the d i f f r a ~  tive adm~x tu re s  in thr  indd. oddl 

cross  sections beforehand. 

This problem can be tackled in several  different  ways. A straightforward 

approach i s  limply to aaaume thrt the (odd, odd) nun-diffractivc mean multi-  

plicities < nND(n I > interpolate smoothly between < n (n - I )  > and 
B F B F 

< n (n + I )  >. W e  have chosen instead to use the following alternative method 
B F 

based on the assumption of smooth variation and approximate KNO scaling fo r  

the forward-backward multiplicitiee in the non-diffractive component a t  a l l  

multiplicities. F r o m  ea r l i e r  high-energy experiments,  a. well as  f rom general 

factorization arguments. we b o w  that the contribution of doub le -d i f f r ac t i~e  

processes ( i .e . .  of processes where both the beam and the ta rge t  particles 

diasociatel into the croaa sections u (odd > 1,  odd > 1) i s  enu l l .  Neglecting 

thin smal l  admixture6. w e  may fi t  the  odd . 1,  odd > 11 data directly to 

ND 
Eqs. (2) and ( 3 ) .  with the various < nF (n odd > I )  > end < n p ( n F  odd. I )  > 

B 

as the only free p a n m e t e r a ,  the parameters of Eq. ( 3 )  having been fixed by the 

(even, even) data. (See Fig. I .  a. l For example. < n f iDlnB z 5 )  > i s  determined 

by fitting the data plnF > 1. nB = 5 )  ro Eq. (2). W e  can  then deduce p N D ( ~ ,  5 ) .  

and similarly the other pNDll.  nB > I )  and pND(nF - I. I )  f r o m  Eq. (2). The 

relult ing non-diffractive and diffractive cross section. are given in Table I. To 

complete the task of determining the diffractire component, we need pND(l.  I). 

To this end we use the u N D l >  I .  1)  and u N D l l .  > I )  to  f i t  for  < nFD(nF = I )  r 

and < n FlnF = I )  > as above. Putting these in Eq. (21 gives us two independent 

determinations of the non-diffractive component of ~ ( 1 .  1). It i s  reassuring to 

note in Table 1 that the two determinations come out qulie close to one another. 

Let us consider further the physical plauslbllity oi this determ>rar i i .n  , , I  

the diffra'tive cross sections. In I I ~ .  2 ( s ~ l i d  points) we s e e  that at  iun rr,ulr: 

plicitier thc (odd, odd) hemisphere mean 'harge m~l t i p i i c i f i e s  art consxs t~ni ly  

lower than their (even, even) neighbors. This i s  no doubt due l i r gc l ?  tu 

diffractive diaso<iation. By contrast ,  the "on-diffractive mean mult ip l ic~r ies  

deduced above lopcn c i rc les l  interpolate smoothly between their neighbors. it 

i. interesting to note that the (odd, odd) mean multiplicities for the non-diffracrive 

component derived by our method a rc  quite cansiatent with those which would 

ha re  been obtained by straight-l ine interpolation between adjacent (even, even) 

mean multiplicities. Any deviations which occur seem to correspond to slighflv 

higher lcdd, odd) mean multiplicities than thoae estimated by simple interpolation. 

The differences. however, are not stat ist ically significant. It i s  c l ea r  thr t  a n  

adequate e s t ~ m a t e  of the d i f f rac t ive  and non-diffractive components in the cross 

section c a n  be obtained via the s impler  method of intcrpohtion for finding the 

"on-diffractive (odd, oddl mean multipli<it ier .  

W c  have used the calculated non-diffractive mean hemiephere multiplicities 

to plot in Fig. I .  b the "raw" (odd, odd) distribvtiun a la KNO, with the scaling 

function f irc,m Fig. 1.a (fitted f r o m  (even, even) data)  superimposed for c o n r p r :  

son. W e  find that the eamr  f descr ibes  the I .  > I )  points reasonably well. 

whereas  the points with one prong in ei ther heminphere r i s e  in a str iking fashion 

above f .  WI. attr ibute this peak to diffractive dissociation. and the scaling back- 

g ~ o u n d  below if to nan-diffractive processes .  

Flgurr 3 r o m p r e r  the inelast ic diffractive cro.8 sections obtained in the 

abuve fashion with the non-diifrart ive c r o s s  sections a s  a function of charge  
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