El~ """ TT7TTrTTo —om seetoen RESEARCH
CERN LIBRARIES, GENEVA

‘“M“MN”mmmm"mnm"mmﬂmnmumnmmu CERN-EP/79-69
y 1979

4 Jul
CM-P00062298

HIGH-MASS MUON PAIRS PRODUCED IN m~Be COLLISIONS

AT 150 AND 175 GeV/c

M.A. Abolins*), R. Barate**), P. Bareyre, P. Bonamy, P. Borgeaud,
J.C. Brisson, M. David, J. Ernwein, F.X. Gentit, G. Laurens,
Y. Lemoigne, J. Pascual, J. Poinsignon, A. Roussarie,

G. Villet and S. Zaninotti

CEN-Saclay, Gif-sur-Yvette, France

P. Astbury, A. Duane, G.J. King, D.P. Owen, D. Pittuck,
D.M. Websdale, M.C.S. Williams and A. Wylie™)

Imperial College, London, England

J.G. McEwen

Southampton University, England

B. Brabson, R. Crittenden, R. Heinz, J. Krider,

T. Marshall and T. Palfrey***)

Indiana University, Bloomington, Indiana, USA

ABSTRACT
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The production of high-mass p*u” pairs in hadron-hadron collisions is ex-
pected to occur by quark-antiquark annihilation into a time-like virtual photonl).
Using the Drell-Yan formalism for this process and the known nucleon quark momen-
tum distributions, one can determine the pion quark structure function. We have
done this analysis using approximately 500 vy~ pairs with masses 2 3.8 GeV pro-
duced in T Be collisions at the CERN Super Proton Synchrotron (SPS). The beam
momentum was 150 GeV/c for 607 of our data and 175 GeV/c for the rest. The charged
final-state particles were analysed in a large-acceptance, high-resolution spec-
trometer which has been described elsewhere?).

The Drell-Yan cross-section with coloured quarksa) is
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where fﬁ(xl) = xlﬁﬂ(xl) and gN(xz) = (4/9)x2uN(x2) + (1/9)x,d(x,). Here, ﬁﬂ(xl)
is the distribution function of U quarks in the T~ and uN(xz) and EN(xz) are the
nucleon u and d quark distribution functions, respectively. We take the nucleon
structure function from the analysis of Buras and Gaemers") .
We determine f(x,) by fitting our data in X - M space in the region

-0.1 = Xp < 0.8 and 3.8 GeV S M < 7.8 GeV %), Our good mass resolution
(AM/M = 0.015) allows us to fit all the way down to 3.8 GeV and still avoid con-
tamination from the Y’. The results to the fit are shown in Fig. 1. The sﬁooth
curve is a fit to the form f“(xl) = a/E;(l - xl)b. We find a = 2.59 + 0.33 and
b =1.56 £ 0.18, with x? = 30 for 52 degrees of freedom. The data points in
Fig. 1 arise from a fit in which fﬂ(xl) is allowed to assume different values in
.eéch 0.1 bin in x;. These data points show that the kinematic domain of our ex-
periment is such that we are not sensitive to the regions x; S 0.2 or x, 2 0.85.
Thus, we are not probing the pion sea quark distribution. Also shown on Fig. 1

(dashed curve) is the result from a similar analysis done on data from T N inter-

actions at 225 GeV/c ).



-2 -

Our pion structure function implies that approximately 497 of the 7~ momentum
comes from the U valence quark. Also, f: [f(x1)/X1] dx, = 3. These values are
both about three times higher than expecteds). Thus, in contrast to the 225 GeV/c
resultsa), our data are in apparent disagreement with the simple Drell-Yan model.
Reconciliation between our data and the Drell-Yan mechanism could occur if the
quarks were colourless, which would reduce our f(x) by a factor of three. Also,
QCD corrections to the Drell-Yan mechanism, as suggested by Altarelli, Ellis
and Martine11i7), could be important.

Drell-Yan, like other quark—antiquark annihilation mechanisms, predicts a
scaling behaviour for M?do/dM. For example, when Eq. (1) is integrated over Xps
the scaling prediction is made that M3do/dM is a function only of M?/s. To test
this prediction we plot in Fig. 2 our data from the two beam momenta 150 and
175 GeV/c. We used a linear A dependence to scale our Be target data to cross-—
sections per nucleon®). Data from these two momenta are consisﬁent with scaling.
As before, we restrict our analysis to the 2u mass data above 3.8 GeV to avoid
resonance mechanisms or changes in (pT) dependences. Figure 2 also contains the
225 GeV/c data from Ref. 3. These data lie considerably below the two sets of
data from this experiment. Thus, there is an apparent violation of the scaling

prediction.
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Figure captions

Fig. 1 :

Fig. 2 :

The smooth curve and data points represent fits to the pion structure

function using our data. The dashed curve is from a similar analysis

at 225 GeV/c (see Ref. 3).

M3do/dM is plotted against the scaling variable T = M?/s. The solid
points come from Ref. 3. The two data points with the largest T

values come from the region of the upsilon.
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