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An exper iment is in progress a t the C E R N 
Intersecting Storage Rings to identify and 
measure electron pairs , p roduced in p r o t o n -
p ro ton collisions u p to y s ^ 6 3 GeV. The 
pairs are detected using four modules , con
sisting of p ropor t iona l chambers , plastic scin
til lator hodoscopes , l i thium foil t ransi t ion 
radia tors followed by X e - C 0 2 l inear p ropor 
t ional chambers—for the X- rays—and finally 
of a 17 rad . lengths l iquid a rgon calorimeter , 
suitably segmented in the lateral a n d longi
tudina l direct ion. 1 Each modu le covers 50° 
to 130° in po la r angle and 40° of az imuth . 

As explained i n 2 , 3 b a c k g r o u n d arising from 
external or in ternal p h o t o n conversions, from 
h a d r o n s p roduc ing showers in the calorimeter 
a n d from chance overlap of h a d r o n t racks 
with p h o t o n showers can be effectively reduced 
by imposing requi rements on the signals avai
lable from the detectors . W e est imate the 
efficiency e for electron pa i r events to 
pass each set of requirements by observing 

its effect on the Jj<p signal, which has a 
background tha t can be reliably subtracted 
even for the mos t loosely cut samples ( e = 
0.43). T h e results of these estimates agree 
well with direct determinat ions ob ta ined from 
cal ibrat ion exposures of a complete modu le to 
a test b e a m of k n o w n particles. T h e n u m b e r 
of events observed in var ious mass intervals, 
after correct ions for the efficiency e, is shown 
in Fig. 1. 

The hor izonta l scale has been chosen in such 
a way tha t the points for the mass interval 
1.1-2 GeV, consisting essentially of back
ground, fall on a straight line. F o r a pu re 
electron pair sample one would expect values 
independent of £, within statistics. 

T h a t is in fact wha t happens in the 2 . 8 -
3.4 GeV(J/<p) region for e<36 and , for the 
full used range of e, for events with mass above 
8.7 GeV (i.e., T a n d higher mass region). 

F o r Jjcp a t £ = . 1 9 the background is calculat
ed to be ~ 6 % a n d for the > 8 . 7 G e V mass 
region the backg round is ~ 6 % for £ = . 3 6 . 

The raw mass spectra in the J/p region and 
above 6 G e V are shown in Figs. 2 a n d 3a for 
£ = . 1 9 . In Fig. 3b the high mass region is 
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shown again on log scale for the less s t r 
identification requirements with £ = . 3 6 . 

T h e 8.7-10.3 region in Fig. 3b contains 41 
events. We estimate a background of 2.5 
events and, by extrapolat ing the con t inuum 
from the region 6 to 8.7 GeV following the 
m/V s dependence form ref. 4, we evaluate 
an electron pair con t inuum of a b o u t 8 events. 

The mass resolut ion is calculated to be aM = 
380 M e V at the T mass, from the experimental 

width of the J\<p. 
Relative values of the PT acceptance of the 

appa ra tus have been calculated, using a M o n t e 
Car lo p r o g r a m which takes into account the 
k n o w n geometry and incorporates the threshold 
behaviour of each calorimeter, measured direct
ly using events recorded wi thou t demand ing 
a priori a trigger from t h a t calorimeter. It 
assumes flat rapidity and isotropic decay. 

Figure 4 present the acceptance corrected 
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T a b l e I . 

dNjdPl d i s t r ibut ion for the Jj<p. Al l po in ts 
for P r > . 5 G e V / c , in the PT r ange which 
extends u p to 7 G e V / c at V s = 63 GeV, follow 
well an exponent ia l law vs PT wi th slope b= 
1 .67± .05 ( G e V / c ) " 1 i ndependen t of V V . * 
T h e co r re spond ing <(P r> calcula ted f rom the 
fit is 2 / Z > = 1 . 2 0 ± . 0 4 G e V / c . Also in the r 
region, wi th in the relatively large statistical 
er ror , the exponen t ia l fit cont inues to be 
adequa t e a n d p roduces the slope fe=1.2±.13 
( G e V / c ) " 1 a n d < P R > = 1 .67± .18 GeV/c . 

T h e cross sect ion values for the J\<p a n d Y 
are listed in Tables I a n d II . 

T h e er rors q u o t e d for B-da/dy\y=0 include, 
in add i t ion t o the statistical e r rors , the 
es t imated 20 % systemat ic uncer ta in ty f rom r u n 
to r u n at different V s . • 

Figure 5 shows the d a t a p lo t ted vs m/V s 
T h e line shown on the Jj(p d a t a is f rom ref. 4. 
I t should be r e m a r k e d t h a t the relative lack 
of exper imenta l po in t s , wi th sufficiently small 
e r rors at large values of m / V s, leaves some 
f reedom t o its slope. T h e line d r a w n t h r o u g h 
the Y po in t s is an eye-ball fit a n d appea r s t o 
be somewha t steeper t h a n the Jjcp l ine. In 
fact a t the weighted average V s = 6 0 GeV, 
B'da/dy\y=Q ( in tegrated f rom 8.7 to 10.3 GeV, 

* T h e v a l u e o f t h e s l o p e 6 = 1 . 6 7 ± . 0 5 ( G e V / c ) " 1 w e 
f ind fo r dN/dPT

2~e~bPT fo r J\<p c a n b e c o m p a r e d w i t h 
t h e r e su l t 6 - 1 . 5 1 ± . 1 2 ( G e V / c ) " 1 o f ref. 8, o v e r t h e 
PT r a n g e 0 - 2 G e V / c . 

after c o n t i n u u m subt rac t ion) is a b o u t 50 t imes 
higher t h a n the co r respond ing s u m for the Y 
a n d Yr m e a s u r e d 7 a t V s —27. I t is also 
interest ing to r e m a r k t h a t the ra t io of re
sonance to c o n t i n u u m con t r ibu t ion , in the 
mass in terval 8.7-10.3 GeV, is es t imated t o be 
4 to 1 a t V s =60 c o m p a r e d wi th a b o u t 1 to 
1 a t V s = 2 7 , 7 , 9 over the same mass interval . 
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