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ABSTRACT

experimental evidence for the aeneral
1 -

inclusive reactions in 188 GeV/c pp

The agreement between the predictions of

and the data is remarkable in all areas of
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In reference 1, I showed from general considerations, that
the ratio of the invariant sinale marticle inclusive cross
section of a subget to that of the wheole s=2t is a functilon
cf Mz, the missina mass squared of the recoilina svstemr,
only and rot of s and t. The result holds for each voint in
phase space and at all enercles. In this paper we present
experimental evidence for the theorem for the channel

H

Ep + w++x at 1¢8 Gev/c. We have used only tracks that qo
backward in the center of mass svstem., Backward going T s
were reflected in the center of mass and treated as forward
going s, a procedure valid owing to C-~invariance, The
data were obtained from the 39" bubble charber/wide-gap
spark chamber hybrid system at Fermilab and consist of
23,983 ecuivalent 7 tracks. Protons of momentum less than
1.4 GeV/c were removed by using ionization information.
Protens with momentum areater than 1.4 GeV/c were corrected
for by demanding 2 flat proton Fevnmen x distribution till
x=?@.2 and an exponentially decaying x distributioen for
x>-0.2 of slope 4.8. This is the behaviour observed for
1°’s in this experiment3 and we assume that protons being
baryvons will show a similar fall cff 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 in the same experiment.
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Figure 1(a) shows tne ﬂz distribution for overall data.
for the subset Dossgssinq primary mnmultinlicity 2,4 or 6
{=ubset I) and for the subsget vossessing Drimary
rultivlicity 12.14 cor 16 (subset II). The Mz distributions
for the two subsets differ areatlv in shave. Figure 1{b)
shows the t distribution for overall data ané sunsets I and
II. ¢t being defined as the momentum transfer sqguared between
the target proton and the outgoinc rcion. The three ¢

distributions also differ greatly in shape.

Fiaure 2 is a plot of the ratio of dq/dmz for subsets I,

IT to da/sz overall as functions of M2. We denote these

2

functions UI(MZ) and “II(M y . the subscrict denoting the

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

Erd order polynomial in Mz. The aeneral theorem holds that

C(r"lz.SJt)

= o (M7)
B(MZ.s.t)

where B,C are the invariant cross sections for overell data
and a subset respactively. This implies that 1f each event
is given a weight G(Hz), the overall data should wmimic the
subset at all points in phase space. In what follows., we
will compare the inclusive cross sections for subsets I and
IT with overall data weighted by the zoprooriate u(Mz), as

2

functions of “° and t.



Pazae 4

Figure 3 shows the t distributions for subset I in various
ranae of MZ. Also shown are overall data weichted bv nI(Hz)
varametrised as a cubic oolvnomial. The aareement between
the t digtributions is excellent in 21l rances of M2. Even
though the overall data has a t distribution dJifferent in

shape to that of subset I, the shapes.aaree for all ranaes

of H2 when the events are welaghted by OI(MZ). Figure 4 1is

the corresponding plot for subset II in the same ranaes of

hz. Superimposed are overall deta weiaghted by the function

'GII(Mz). The variation in shave and magnitude of the t

distributions with M2 of the subset. is faithfully

reproduced by the overall data weichted by aII(MZ).

Figure 5 shows the M2 distribution for different ranges of

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

GI(MZ). Figure 6 is a correspondina mnlot for suvbset II.

The overall data weiohted by the avvronriste H(Hz) mimic the
subset cross sections for all ranaes cf t. 7The shane of the
52 distribution for the subset varies with t. Weightina the

overall data with the appropriate G(Mz) reproduces these

variations, as recuired by the general theorem.

Figure 7 illustrates a test of Lemma 2 of the general
1

theorem , which states that Cl/Bl = C2/82 = u(Mz) ,where

C1 and El are the inclusive cross sections for the subset
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and overall data for the cheannel Ep + w++x andg C2 and Bz

are the corresnonding cusntities for the chanrel or -+ 1 +¥,

.+ -
we have used n and w data from the backward center of mass
hemischere. The aaresment is excellent for subsets 1 and
, . . . 2 - v 2
II. Superimoosed are the cuvbilc fits to aI(M } and cII(A Y.

which lie on top of the data as recuired bv lemra 2.

The author has tested the subset possessinag vrimary
multiclicity 8 or 1@. The e function for this subset is
rore or less flat with Mz. The agreement between the
overall dasta weiaghted by a(Mz) and the subset data is

ecgually good but we omit presentation of these data owina to

space limitations.

To conclude, data for the charnel po - n++x at 1084 GevV/c
ohey the «aeneral theorem remarkablv well in all narts of
rhase space. The author is arateful to the
Cembridge-Fermilab-MN5U collaboration, rarticularly Lou
voyvodic. Gerry Smith and Jim Whitmore for facilitatina this

work.
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Fig. 1. (a) Mz distributions for overall data, 2 4 and 6 prongs (subset I)
and 42,14 and 16 prongs (subset II).

Fig. 1. (b) t distribution for overall data, subset I and subset II.
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Cornparlson of t digtribution for subset I with overall data weighted

by aI(M ) for various M2 ranges.
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Fig. 4. Comparison of t distribution for subset II with overall data
weighted by af'H(MZ) for various M™ ranges.
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Fig. 5. Comparison of M? distribution for subset I with overall data
weighted by oy MZ) for various t ranges.
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