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ABSTRACT 

ile present experimental evidence for the general 
1 

theorem on inclusive reactions in 1430 GeV/c i;r, 

interactions. The aqreement between the predictions of 

the theorem and the data is remarkable in all areas of 

phase space. 
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In reference 1. I showed from qeneral considerations. that 

the ratio of the invariant sinale csrticle inclusive cross 

section cf a subset to that of the whcle set is a function 

of 2 $1 , the missina mass squared of the recoilino svsterr. 

onlv and not of s and t. The result holds for each noint in 

phase space and at all enemies. In this paper we present 

experimental evidence for the theorem for the channel 
7. 

PP + .++x at 180 GeV/c. We have used only tracks that go 

backward in the center of mass system. Backward going TI-*S 

were reflected in the center of mass and treated as forward 

going TI +* s. a procedure valid owing to C-invarisnce. The 

data were obtained from the 353" bubble charrber/wide-gap 

spark chamber hybrid system at Fermilab and consist of 

23,983 equivalent X+ tracks. Protons of momentum less than 

1.4 GeV/c were removed w using ionization information. 

Protons with momentum areater than 1.4 GeV/c were corrected 

for by demanding a flat proton Fevnman x distribution till 

x=-o.2 and a n exponentiallv decaying x distribution for 

x>-0.2 of slope 4.8. This is the behaviour observed for 
0 . n s in this experiment' and we assume that protons being 

baryons will show a similar fall off with x. We estimate an 

overall 'K+ contamination of 6% but have not corrected for 

this since we are essentially interested in ratios of cross 

sections obtained ir! the same experiment. 
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Fiqure l(a) sho:<s t?.e ?! 
2 distribution fOK overall data. 

fO1: the subset nossessinq orimarv multinlicitv 2,4 or 6 

(subset I) and for the subset oossessinn orimarv 

lnultiolicitv 12.14 or 16 (subset II). The EL distributions 

fcr the two subsets differ nreatlv in shane. Fisure 1 (b) 

shows the t distribution for overall data and subsets I and 

II. t beino defined -is the momentum transfer sauared between 

the target proton and the outgoin! cion. The three t 

distributions also differ greatly in shape. 

Figure 2 is a plot of the ratio of do/dN2 for subsets I, 

II to dc,/dM 2 2 overall as functions of M . We denote these 

functions .I(M2) and OII(M2) , the subscrict denotinn the 

subset involved. The full curves are fits to the data of a 

3 rd 2 order polynomial in M . The cleneral theorem holds that 

C(M2 .S,ti) 
2 = 

B(M2. 
c! (El 

s.t) 

where l3.C are the invariant cross set tions for overall data 

and a subset respectively. This implies that if each event 

is Tiven a weight a(f.12), the overall data should mimic the 

subset at all points in phase space. In what follows. we 

will compare the inclusive cross sections for subsets I and 

II with overall data weighted by the appropriate u(M2) , as 

functions of 1+2 and t. 
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E'iqure 3 shows the t distributions for subset I in various 
2 ranoe of $1 . also shown are overall data weiahted hv "I(M2) 

narametrised as a cubic uolvnomial. The aoreement between 
2 the t distrihutions is excellent in all ranges of i4 . Even 

though the overall data has a t distribution different in 

ShaDe t0 that of subset I. the shanes.anree for all ranaes 

0 f i4 2 when the events are weiohted bv 01(M2). Fiqllre I is 

the corresponding plot for subset II in the same ranges of 
2 h . Superimposed are overall data weighted by the function 

‘c II W2) . The variation in snane and maqnitude of the t 

distributions with FI 2 of the subset. is faithfully 

reproduced by the overall data weighted by "II(M2). 

Fiqure 5 shows the M 2 distribution for different ranyes of 

t for subset I and compares it with overall data weighted bv 

@I(M2). Fiqure 6 is a correspondino nlot for subset II. 

The overall data weiohted bv the aonroqriate ~(t.!~) mimic the 

subset cross sections for all ranges of t. The shane of the 

I,; 2 distribution for the subset varies with t. Weiqhtina the 

overall data with the appropriate @ (M2) reproduces these 

variations. as renuired by the general theorem. 

Fiqure 7 illustrates a test Of Lemma 2 of the qeneral 
1 

theorem , which states that Cl/"1 = C2/B2 = = (M2) ,where 

cl and El are the inclusive cross sections for the subset 



?nd overall data for the channel an * n+~tX and C 2 and G 2 
are the corresnondino cuantities for the channel rr * IT +x. 

>.ie have used n + and of- data from the backward center of mass 

hemischere. 'The aoreerrent is excellent for subsets I and 

II. Suuerisoosed are the cubic fits to aI(m2) and 0 II (:4*) , 

:yhich lie on tot of the data as recuired bv lemma 2. 

The author has tested the subset possessing primary 

multiplicity 8 or 10. The 01 function for this subset is 

more or less flat with M2. The aqreement between the 

overall uata weighted by 01 ( I4 2 ) and the subset data is 

eaually qood but we omit presentation of these data owino to 

space limitations. 

To conclude, data for the channel $? + .++x at 1alr GeV/c 

ohev the neneral theorem remarkablv well in all Darts of 

nhase space. The author is orateful to the 

Cambridqe-Fermilab-!.!SIJ collaboration, narticularlv LOU 

Voyvodic. Gerry Smith and Jim Whitmore for facilitatina this 

work. 
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Fig. 1. (a) M2 distributions for overall data, .2 4 and 6 prongs (subset I) 
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Fig. 1. (b) t distribution for overall data, subset I and subset II. 
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