Determmation of AG from Open Heavy-Flavor Production™
Melynda Brooks, Jocl Moss
Los Alamos National Laboratory

A study has been performed to look at the feasibality of getting a measure of AG/G by
measuring the asymmetry in single muon production from heavy quarks, using the PHENIX
muon detector. 1f the dominant production mechanism for heavy-quarks is assumed to be gluon-
gluon fusion, then the asyvmmetry can be wrillen as
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where x;:'u"-fm;‘, . *=5X1%p, and y=cos(0). [f the analyzing power, i. is large then a measurement
of the asymmetry in heavy-quark production will provide a sensitive measurement of AG/C at
the %y, x2 probed by the detector at the given vs running.  For the PHENIX muon detcetor
acceptance and Vs = 200 GeV running, the analyzing power varics and is only found o be
consistently lurge (and negative) at large py (26 GeV) of the measured muon. Therelore, if you
want to measure an asymmetry which 1§ sensitive to the polarized gluon structure function, you
should measure single muons at large p..

A simulanon was performed to look at the overall sensitivity of an asynunetty
measurement using the PIENIX detector’s south muon arm. Muons from b and ¢ quarks were
produced using PY THIA, muined to match b and ¢ expenimental data. A detector accepiance cut
was put on the muons, the X, and x- of the production obtained from PYTIHIA, the analyzing
power caleulated from cquation (2), and the resulting asymmetry deternmined using diflerent
polarized gluon structure functions [rom Gehrmann and Stidling [ 1] and equation (1), The
asyviumnelry and its statistical error were then examined versus different py cuts on the accepted
muon. The results showed that for an integrated luminosity of 320 ph " and p=h GeV, a
significant measurement of Ay, AG/G can be obtained which can easily distinguish between the
B 4 C models of Gehrmann and Surling (see figure from talk).

The background single muons, which come primarily [rom the decays of pions, kaons,
and JAyrs, were also examined and found to be produced well below the level of single muons
Irom b oand ¢ Tor the PHENIX muoon acceptance and Vs=200 GeV. In addition, any coutribution
to the asymmetry from muons from pion and Kaon decay can be examined by looking at the
single muons versus the event veriex since the decay muons will preferentially come from events
that have a vertex far from the absorber matenial in front of the muon tracking volume rather than
cvents with a vertex close to the absorber material.

*#Talk can be found at:
http: //fwww.rhic.bnl.gov/phenix/WWe/publish/brooks/meetings/spin2
TJapr98/index. htm

*Paper can be [ound at:
htep: //www.rhic.bnl.gov/phenix/WWW/muon/working group/muphysics/
single muon/=inglema.pdl

[1]1T. Gehrmann and W. J. Stirling, Z. Phys. C65, 461 (1995).
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