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We have studied the high mass dihadron continuum in
400 GeV proton-Be collisions over the mass range 4-10 GeV.
The experiment was performed at Fermilab using a double.
arm magnetic spectrometer including Cerenkov particle
identification. Mass spectra for all combinations formed
with an identified 7, K= or p (p) in each arm have been
examined. No evidence for resonance production was observed.
Results on mass and P dependence of the dihadron inclusive

cross sections are presented.
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that this analog sum exceed a threshold low mass events were rejected,
enabling us to take data at the high luminosities required to search for
very massive states.

Data were collected in three overlapping mass ranges with corre-
sponding changes in éerenkov gas, analyzing magnet current, and beam
intensity. For each mode the intensity was limited by the requirement
that at the lowest masses for that mode the fraction of armfto-arm acci-
dentals be less than 50%. For all three modes this fréctidn decreased
rapidly with increasing mass. Misidentification of 7, K and p (E) was
always less than 5% (12% for p), while the identification efficienéy was
better than 85% for all particles types over the momentum ranges accepted.
Checks on particle identification and normalization were made with single
arm data taken simultaneously. Our measured ratios of particle species
agree to within 10% with those measured by the Chicago-Princeton gr'oup2
at this energy using a Be target. Similarly our single particle inclusive
cross sections agree with those of the same group to within our estixﬁated
normalization uncertainty of 20%.

Our sensitivity to narrow structures in the mass specirum was
monitored by the simultaneous observation of the J/& (3. 1). ; Detection
of thé e+e~ decay mode of this resonance provided experimental checks
of both the mass scale and resolution of the apparafus. During this
experiment our measured J/y mass was 3. 113 (GeV) with an estimated
uncertainty of +30 MeV. Its observed width ¢ = 0.48% was consistent

with that expected from Monte Carlo calculations. The resolution at



terms of Bg—g . For comparison, the values for the p  u~ decay of

g 90
J/w (3. 1)3’ 6 and the recently observed 'I’(9.4)7 are also shown. The

dihadron acceptance was calculated by a Monte Carlo integration assuming
isotropic decay of the dihadron parent system and flat y dependence over
our narrow range from -0.2 to +0.3 and using the measured distribution

in parent P
' 2

[¢2 . ' .
versus mass m for various particle
dm dy

. y=0
combinations. The arm-to-arm accidental background, calculated from

In Fig. 2 we plot

single arm data taken simultaneously with the pair data, has been sub~
tracted. Corrections for trigger efficiency and m and K decays in flight
were made,. 8 We estimate the overall normalization uncertéinty to be
about +35% and the relative normalization uncertainty between various
particle combinations to be about #15%,

We [ind that these dihadron cross sections, over the mass range

4-10 GeV, cannot be described as a simple exponential e Y,

The
exponential slopes vary from o = 2.1 near masses of 4 GeVto o~ 1.3
near 10 GeV. Within a factor of 2 the ratios of pair production cross
sections for various particle types are as expected from inclusive single
particle cross section data.

Finally, results on the P dependence of the invariant cross sec-

3

tion E ﬁ——g— are presented in Fig. 3 for various mass regions. The cross
dp : '

sections are plotted for all hadron pairs since identified combinations were

found to behave similarly. All spectra exhibit a steepening in slope as the
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FIGURT CAPTIONS

rig. 1 The curves show our 4 standard deviation upper limit of
L do . . . -
13- for the production of a narrow dihadron state of
dy i .o |
y=

mass m. B is the branching ratio for the decay into 2

dr

¥ ; ) 1
dy for $(3.1) and

y=0

hadrons. The 2 points give B

T(9.4) —~ p,+p.~ for comparison.

"

Fig. 2 The dihadron production cross sections dm dy for
y=0
hadrons and identified pairs of opposite charge versus
mass m.
g, 3 The invariant pair cross secction as a function of the dihadron

P for various mass ranges.
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