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(To appear in Physics Letters) 

DOUBLE-POMERON PREDICTION FOR COLLIDING BEAM EXPERIMENTS 

t D. M. Chew 

Lawrence Berkeley Laboratory 
University of California 

Berkeley,California 

September 1976 

Abstract 

LBL-5517 

* 

It is shown that recent ISR measurements of double-pomeron 
,. 

cross sections contain a special kinematic constraint that forces 

the cross section to decrease with increasing energy,in contrast 

to the natural constraint which corresponds to an increasing cross 

section.The observed energy dependence is shown to be in agreement 

with theoretical expectation. 

* This work was done with support from the U.S. Energy ~esearch and Development 
Admini strati on. 

t On leave from the University of Paris VI,Paris,France. 
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In an earlier paper,predictioqs of double-pomeron inclusive cross 

AB 1 A B daAB daAB daAB . (1) , 
'V 

dt dt· dT dr . A B A B aTOT . dt dZ -dt CIT 
A A B B 

the notation is exp1a{ned in fig.l(see also Ref[lJ).The relation of the 

variables ZA,B to the Feynman x variables is : 

1 1n ---- (2) 
1 - IXA,BI 

I n a typi ca 1 co 11 i di ng-beam experi ment ,a lthough the total energy is 

known with reasonable accuracy,the direct measurement of IXA,BI of the 

, 
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forward-moving particles A and B is insufficiently precise.lnstead,one 

depends on the measuring of ~articles in the central cluster,most natural-

ly with a fhed array of detectors corresponding to a rapidity interval 

-Ym <y < Ym (fig.2).Requiring that all central .. cluster'particles fall 

within this interval corresponds to requiring minimum rapidity gaps between. 

the leading protons and the "nearest" particle in the central cluster. As 

showrl in ref. [3], these gaps are approximately ZA,B - 1. The requi rement 

is thus : 

1 1 n -------.,. - 1 (3) 
1 -I xml 

where YA,B are the (barycentric system) rapidities of the leading protons. 

Now in a typical event, 

Y A, B :{: 1 n (I"S / ~ A ,B ) (4) 

where ~ is the transverse mass,so the minimum . of ZA,B (and thus of 

1 xA,B I) increases with increasing energy. 

Having recognized this basic fact,it is easy to modify the prediction 

of R~f.[l] for the integrated two-particle inclusive cross section.For 

example,if we define: 

qm = minimum value of = 1 

1 - 1 xA,B I 

and use the 3-parameter representation of single diffraction introduced in 

Ref.[l],then for pp collisions the integral over the qenera1ization to arbitrary qm 

of Formula (10) from Ref. [1] is: 
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c2 1 1 1 2£ £ 
S s 

(JOPE(qm ,s) 
'V [!~ ·-2 { (-) _ (-2.) (1 + £In 2s) } 'V pp b2 (JTOT pp £ qrTi s qm 0 

Fig.3 shows the inclusive double-pomeroncross section as predicted 

from Ref. [1] ( usinq values of the parameters given therein) for 

di fferent values of IXm I ,such that all events are counted whi ch have for 

both protons I xm I <Ixi < 1. (The plot given in Ref.[l] corresponds' to 

I xm 1=0.9 or qrn =10 )./ 

. (5) 

i From these curves ,together with formulae(3), and (4),one easily finds the cross 

section as a function of energy for fixed Ym ,predictions shown by the 

dotted curves on the same figure. Note that the predicted cross section 

increases with increasing energy at fixed IXml but decreases at fixed Ym 

Two different ISR experiments have been reported,one corresponding 

to Ym :::: 1.5 (Ref.[2a]) and the other to Ym :::: 1.0 (~_ef.[2b]).The experimental re"Sults 

multiplied by 3/2 to include clusters with only neutral particles,are 

shown in Fig.3 and are in accord with our predictions. 
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Figure Captions 

Fig.l.Diagram defining the variables for single diffraction and double - t 

pomeron exchange as neededi n formula ( 1) (see ref. [1]) . 

Fig.2.Rilpidity range of a typical proton-proton colliding-beam experiment 

(see ref.[2J). 

Fig.3.T~e predicted inclusive double-pomeron croSs section as a function 

of S ,for different (fixed) values of IXml in a pp experiment,(see 

ref.[lJ).The dotted curves are the corresponding predictions for 

different (fixed) values of Ym.The experimental points are taken 

from ref. [2aJ (~) and ref.[2bJ (~.) ,multiplied by 3/2,as 

explained in ref. [1J. 
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