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Recent interest in the proauct1on of single photons in hadron­
hadron collisions has been stimulated beca~se significant experimen­
tal data became available Land theoretical studies showed 2 , th~t 

·this process pro~ides a good determinat{on of the gluon distributio~ 
in the proton, mainly via the QCD-Compton-Diagram. '<} ~ -~a 
The m~in exp~rimental problem for ·all single ph~ton ~~ 9 
exper1ments 1s the large numb~r of background s1ngle photons from 
n°, n, n' ... decays. Tl1at means, it is much easier to find a "signal" 
than to exclude one. Data taken at /s = 62 GeV .:md with thresholds 
of 3, 5, 7 and 9 GcV/c in pT·are presented here. The apparatus is 
shown in Fig. l. Essential for this experiment is the lead glass 
shower detector, the sc-intillation c:ounters "B", and the coil and 
cryostat of the solenoid. Because the spatial resolution of the · 
lead glass did not allow to separate high pT y, 1r

0
, n ... an uncon­

ventional ~ethod· has been developed to extract single photon data 
with a statistical procedure. If an incident high energy photon 
hits an absorber t radiation length thick, the r>robability th~t this 
photbn passes through the absorber without converting to an e+c­
pair· ic given by v~- exp(-7t/9). So, the probability that out of 
the two photons of a n° both do not convert is given by v0 = (v1 ) 2

• 

In this ~xperiment the coil and cryostat (1 radiation length thick), 
were used as a converter so v1 = .46 and v0 = .21. l3ccause of 
acceptance corrections v0 is slightly pi-dependent and not the sam~ 
for both o( the lead glass walls. (ISR eM-motion). As a detector 
for converted photons "the counters "B" just outside the cryost:"nt 
have been used. To avoid confusion,events with a track pointing to 
the relevant B-counter have been excluded from the analysi$. So, 
the observed non-conversion probability V0 b;.,s obviously related to 
the fraction fr= y/all of·single photon events in the data sample 
by Vobs = VE (l-f0) + v.., f 0 where V£is the expected non-conversion. 
probability for all processes contributing to the trigger other than 
single y. The results for f 0 are shown in Fig. 2a. ~!ultiplying the 
measured invariant_.riross-section for the whole sample with f~gives 
the invariant cro~s section for direct photon production (Fig. 2b) . 

. Further analysis of this prod~ction of single y's glves the 
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following prelimi-
.. '·~-,,o,.nary results. In 

/
counters. · . 

. some models,dlrect-
~~~ ly produced photons. 

arc expected to be 
unaccompanied by 
particles on the 
same side .. Thus th.e 
value of fy.= y/all 
should. be enhanced 
for such events. 

I ~--, 

By a method similar 
to the above, f 0 
has been ubtained 
separately for two 
classes of events. 

L_J 

Those in Fig. Ja 
have at least one 
charged or.neutral 

Fig. 1. View of the apparatu~. particle other than the trigger in 
the trigger hemisphere, while those 
in Fig. 3b ·do not. The f'Q for the 
accompanied trigger part1cles are 
consistent statistically with zero 
for PTt - < ll GeV/c. However, . ··' .J 
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for the ur:accom~an1ed part1cles, f '[ 
clearly r:ses w1 th PT t·ni. .~ ~n~ o for 
_7 < PTtrru < 11 CeV/c, 2U%- _% 
(statisticval) of this sample m<.ly be 
~ttributed to direct single y's. 

, , , , , , If the process yielding direct 
~ G ., a· 9· io 11 12 1J 11• Single photons is g·q -+ yq then the-

P, (GcV/c) 
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ory predicts that because of the 
quark charges and abundances in the. 
proton the quark involved will be a 
u quark eight times more often than 
a d quark. This. larBe excess of pos­
itive to negative in the parent 
quark shou'ld be reflected in. the 
structure of the 'jet' opposite to 
the single y 3

• This has been inve­
stigated by the measurement of the 
charge ~atio R = positive particles/ 
negative particles in the hemispher~ 
opposite the trigge~ as a (unc t:ion 

of X£:==-JS;.:t-rcHk•Pf+r-;_g/ I PTtn·3\ 2 

I. Ff· ig. £4 show~ R asba 
1
unc tdion o'f xb£ 

·or our tr1gger ancs an two su-
l . 0 

~ ~ 8 '9 1 ~ 1', ,'2 1) 11• sets of the data. The "n -type" sub-
n<r,.wr.) set consists of those events where 

Fig. 2. f and single,y X-section the trigger particle has y 
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converted and is accompanied by 
a same. side particle. As .shown 
ab6ve these events contain 
essentially no single y's. Con­
versely, ·the "sir1gle y-type'' 
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subset c.ompris.es those events. 
where the trigger particle has 
not converted and is not accom~ 
panied by a. same side particle. 
There is no systematic differ-

Fig. ·3. f 0 for events with accom­
panied (top) and unaccompanied 
(bottom) tri~ger particl~s 

ence in the value of R between. 
these two iubsets.below 7 ~~V/c. 
However, above 7 GeV/c there is 
an indicntion that there is an 
excess of high x£positive par­
ticles in the single-y enhanced 
sample. From the values of £ 0 
shown in Fig. 4,. and the non­
conversion probabilities for 
y's and for other particles, it 
is ~ossible to extract R for 
single-y events. The value ob­
tained for 7 GeV/c < Pjfrir, < 

lJ GeV/c, 0.3 <\-:.E 
< 1.05 is R = 3.7 ± 2~R 2JR 
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? 1.2 (statistical). 
This result favou·rs 
tile idea th.:it the 
process gq ~ yq is 
significant i.n i1i~h 
pT single plfo t<m 
production .. 
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Fig. 4. Charge ~atio. 
for n°-type (top) and. 
single y-type (bottom) 
events. l-lornenta shown 
are trigger pT bands. 
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