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The SLAC LO-inch IBC has been 2xposed to posiiron-

electron ennihnilation
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was suparizposgcd upon 2 tackground of Fremsstrehlung

sections Tor events with no neutral particles are presented

for all energies up to 12 G=V, for one neutral st 5 ani 7.5

GeV, and for multineuiral pro
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The experimental arrangement, and;aetails of the analysis, have
been given in another paper.l So far 106 pictures‘have been taken
with this beam setup under various conditions and 180,000 have been
analyzed to date:

I 60,000 pictures with 10 GeV e+, 5.2 GeV annihilatiocn energy
1T 60,000 pictures with 12 GeV e+, 7.5 GeV annihilstion energy
ITT 60,000 pictures with 12 GeV e”, Bremsstrahlung

We present combined results from these three different exposures

on the following reactions which can be completely analyzed:
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gpectrum. TFor reactions with no missing nevtrals, we are further
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where m 1s the electron mass and Ep >>-m.

Owing to the finite acceptance A9 in phoﬁon production angle,
the annihilation photons have an energy spread about the nominal value.
However, by measuring the position of the interaction peint in the
chamber, the photon production angle could be determined with a precision
independent of the angular acceptance, using formula (7). The parameters
were B, = 10.0 4+ 0.05 CeV, 6 = 9.5 mrad, A8 =+ 0.65 nrad,

E

i

y =5.2 4 0.3 GeV for Exposure I, and By = 12.0 + 0.06 GeV, © = 7.15 mrad,
A6 =+ 0.45 mrad, for Exposures II and IIT (E7 = 7.9+ 0.l GeV). The
uncertainty in the calculated energy arising from finite positron spot

size, positron beam divergence, and mulitiple scattering in the hydr

events werc not recorded. Otherwise, the

for all three exposures 2nd have been deseribed ip another paper.

Geometrical reconstruction and kinematic analysis were performed using

the TVGEP-SQUAW system, an d{ itgyinconsi

traversing the nFA"er was determined
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Of these, 93.4% gave a successful geometrical reconstruction.

Kinematic fits were made to the appropriate reactions (1) - (6).

Separation of reactions:

For reactions (1) and (4) where there is no missing neutral

particle, the photon ensrgy can be determined uniquely throuch a
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itting to reaction (1) or (),

to finite rmirasuring accuracy. Ths gecond is ithe




The 1C fit assumes production by an annihilation photon, while
the OC fit allows any photon energy. For genuine events, the
photon energies from 1C and OC fits must agree. Fig. 1 shows

the distribution of the differences between 1C and OC deter-
minations of photon energy for the reactions (2), (3), (5) and
(6) from the 5 and 7.5 GeV exposures. As can be seen, the
distributions peak sharply at zero, indicating a clean separation
of single neutral production. The arrows indicate cut-offs
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used for determining the corresvonding cross sections. After
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were ambiguous between single neutron and x production. These
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fune-

tion of vhoton ensrgy. From & to 12 GeV the

crogs section remazinsg
ratner constant. Relow 5.0 G2V the cross section values are in
3 )
sgreement with those found in  the CEA” and DESY experinents, an
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(b) p — 25 2n”

Fig. 2c shows the cross section for this reaction as a function
of photon energy. It reaches a roughly constant value ~ 5 ub above
3 GeV. Also shown in Fig. 2c¢ are cross-section values as predicted by
Satz who relates this reaction to the analogous np and pp reactions
using the vector-dominance model and a gquark model.6 The theoretical
cross sections agree with the measured values.

(c) Single neutrsl production

For thege reactions we can report cross sections only at the

annihilation peszks. Thes

D

are vresented in Teble I. The ratio

, o] R . . - , )
between n and neutron assoclated events 1e about 2, reminiscent of

7o interactions. The cross section for reactions (2) and (3) decrease
substantially between 5 and 7.9 (eV, in contrast to thoze of reactiocns

dedured by counting the nurtsrs of 3 and 5 vrong events nol assigrned
3 1C or 3C interpretaiion, snd eatfracting those of the ¢ exposurs

equzlly). The resulting cross ssctione are chown in
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Partial cross sections
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Figure 1

Figure Captions

Difference between photon energy found in 1C and OC
fits to reactions with missing neutral particles ot
5.2 end 7.5 GeV. The arrows indicate the cut-offs
used in calculation of cross secticns. Events

with [difference! > 1.4 GeV are nct shown. They

were rejeclted as 1C events.
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Cross section for reaction (1) as a function of

o

photon energy. Data is compiled from Exposures
, . n o= . L / o
Mags spectrum of © w pairs from reaction (1) for
E I \
photon energies 5-8 (eV. Data is combined from 211

exXposures.

Cross secticn for reaction (L) as a functicn of vhoton

energy, dats combined from &1l exposures.
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