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< Poor knowledge of nuclear gluon distribution
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J Need processes that are sensitive to gluons

=P Low-mass Drell-Yan dileptons at large Q: and vy

< Predictive power requires these processes
to be factorizable and calculable

N pQCD factorization works fine for low mass
Drell-Yan at large Q; and y at RHIC energies
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Q Clean probe without strong final-state interactions
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Lowest order All-order fragmentation

J QCD factorization including all-order resummation
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< Large virtuality limits the fragmenting partons’

interaction length in medium - less energy loss
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 Gluon-initiated partonic subprocesses dominate
the production rate for Q; > Q/2
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- No complications of isolation cuts, suffered by
the direct photon signal at high Q-

< Forward region in rapidity y to probe the smali-x
gluon distribution
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It suffers a lower production rate (Drell-Yan factor)
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JPush Q% as small as possible, need to worry about
resonances

J Need i'es_ummation of final-state bremsstrahlung
logarithms, if Q;2 >> Q2.
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Initial condition: D._-(z.p? < Q*/2:Q) =0

Qiu and Zhang, PRD (2001)

e

| i - i & .
2TIOW =i CTIOONS IVeE
aAliON FUnCuUons are

January 13, 2004 5 QM2004




O small Q2 improves the rate at RHIC energies

S 2 [ ) 3 [
bl 10°
Q =X
> 10 oo 102
(&8 E
"-; G(R)
2 1 10
=7 |
S 10 -1 Q?=4 GeV? 1 =
S _
s -1
3 10 S |
' o5 |
- 10 - |
10 )f-_-0 : i
4 [ VvS5=200GeVv =
e 10
' 4 [ VS=200 GeV -
10> . ™ ) 10 ‘ . |
o 5 10 15 20 25 0 5 10 15 20 25
. Q;(GeV) Q,(GeV)
U at the relatively low Q;, Rg becomes even larger
o 1
o
0.95 — B Ry Jy==1 e
09 - y=3 ‘___- Q=3 Ge\
L E - | R ——
MMM : J— e M"’M
0.8 [ — — T — —_— | p——
075 | 4 W TR R R
ad VS$=200 GeV
0.65 Q2=1GeV? v$=200 GeV Q2=1GeV?
0.6 aaala . A I | R B A S DL e i el s
0 1 2 3 4 5 6 7 8 910 05 1 1.5 2 25 3 35 4 45

-l Low Q; Drell-Yan dileptons have large power corrections




J Range of x probed:
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dLow-mass Drell-Yan dilepton production in forward
region is a potentially clean probe of small-x gluons,
because the gluon initiated subprocesses contribute
more than 70% to the cross section

4 It suffers from low production rate at RHIC due to
the Drell-Yan factor (~104for Q~2GeV)
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eptons at Q; > 1 GeV, such low-mass dileptons car

vide excellent information on small-x gluons

J At Q%=1GeV? and y=2, 90% of the cross section is
produced by gluons of x, < 0.01
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