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Recent interest in the production of single photons in hadron-
hadron ‘collisions has been stimulated because significant experimen-
tal data became available! and theoretical studies showed?, that
" this process prov1des a good determination of the gluon distribution
in the proton, mainly via the QCD-Compton-Diagram. 9 %
The main experlmental problem for ‘all single photon ¢
experiments is the large number of background single photons from
TTO, n, nt
than to exclude one. Data taken at Vs = 62 GeV and with thresholds
of 3, 5, 7 and 9 GeV/c in p,-are presented here. The apparatus is
shown in Fig. 1. Essential for this experiment is the lead glass
shower detector, the scintillation counters '"B", and the coil and
cryostat of the solenoid. Because the spatial rcsolution of the
lead glass did not allow to separate high p,. Y, 7%, n... an uncon-
ventional method has been developed to extract single photon data
with a statistical procedure. If an incident high cnergy photon
hits an absorber t radiation length thick, the probability thﬂL this
photon passes through the absorber without converting to an e ¢
‘pair is given by vy - pr( 7t/9). So, the probability that out of
the two photons of a % both do not: convert is given. by vo = (v4)2
~ In this experiment the coil and cryostat (1 radiation length thick),
were used as a converter so Vg = .46 and Vo = .21. Because of
acceptance corrections Vg, is slightly p, -dependent and not the same
for both of the lead glass walls. (ISR EM—motion). As a detector
for converted photons the counters 'B" just outside the cryostat
_ have been used. To avoid confusion,events with a track pointing to
the relevant B-counter have been excluded from the analysis, So,
the observed non-conversion probability Vp4siS obviously related to
the fraction fz- Y/all of "single photon events in the data sample
by Vobs = Vg (1-fy) + v, fywhere Vg is the expected non-conversion
probability for all processes contrlbutlng to the trigger other than
single Y. The results for fyare shown in Fig.2a. Multiplying the
measured invariant cross-section for the whole sample with fq gives
the invariant cross section for direct photon production (Fig. 2b).
. Further analysis of this production of single Yy's gives the

decays. That means, it is much easier to find a '"signal"”

=

B Ikl B

b B

TTORATE TN N U Sy TR T Y



following prelimi-
,. . _m-gosnary results. In
- /™ some models,direct-
’ ly produced photons
. are expected to be
unaccompanied by
particles on the
same side. Thus the
value of fy.= Y/all
should. be enhanced
for such events.
By a mcthod similar
~ to the above, fg-
| has been obtained
B separately for two
T classes of events.
Those in Fig. 3a
have at least one
charged or neutral
particle other than the trigger in
~ the trigger hemisphere, while those
05 : ‘ o) in Fig. 3b do not. The fo for the
ccon’ ' .| accompanied trigger particles are
ouf EEEEOY S | consistent statistically with zero
. li for pryie < 11 GeV/c. However,
03 ' : [ | for the uffaccompanied particles, f-
J clearly rises with P gvsp» and for
1 7 < P gria < 11 GeV/c, 207 + 2%
! . (statistical) of this sample may. be
Py, . attributed to direct single Y's.
P o If the process yielding direct
© 51 8 9o ﬂ”flP‘f single photons is gq =+ Yq then the-
\‘ b{'V”“"“ ory predicts that because of the
et R quark charges and abundances in the
A .- | proton the quark involved will be a
s 1 u quark eight times more often than
I L | a d quark. This. largc cxcess of pos—
0" N itive to negative in the parent
¢
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Fig. 1. View of the apparatus
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, quark should be reflected .in the -
% . ‘ \ ‘ structure of the 'jet' opposite to .
Soob - ' -4 the single Y*. This has been inve-
3 o ~ \_ .- | stigated by the mcasurcment of the
v N charge ratio R = positive particles/
1 negative particles in the hemisphere
N opposite ths trigger, as a function
‘| Of Xg== Primack * Fpteig/ ]'PTJm'aiz
Fig. 4 shows R as a function of X' g
“for four trigger bands and two sub-
ol w s s st b ol sets of the data. The "n’-type" sub-
- RG] - set consists of those events where
Fig. 2. fY and single,y X-section the trigger particle has
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Fig. 3. fo for events with accom-

panied (top) and unaccompanied .
(bottom) trigger partlclcs
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converted and 1is accompanicd by

a same side particle. As shown
above these ¢vents contaln
essentially no single Y's. Con-
versely, ‘the "single y-type"
subset comprises those events.
where the trigger particle has
not converted and 1s not accom-

There 1is no systematic differ-

.ence in the value of R between.

these two subsets below 7 GeV/c.
However, above 7 GeV/c there is
an 1ndication that there is an
excess of high xg positive par-—
ticles in the single-y ecnhanced
sample. From the values of f
shown in Fig. 4,. and the non-
conversion probabilities for
Y's and for other particles, it
1s possible to extract R {or
single-y events. The valuc ob-
tained for 7 GeV/c < pT+7:

13 GeV/c, 0

oW

LE
3.7 +
. —-6- - 1.2 (statistical).
‘ ' This result favours
+- the idea that the
process gq > Yq 1s

! significant in high

1 | .
9-13 GeV Py single photon
S e

production,

Tig. 4 Charge ratio .
[or i —Lypc (top) and
single Y-type (bottom)
" events. Momenta shown
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