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O Total and differential cross section results
and gluon distribution

O Prospectsfor spin asymmetry (A, )
measur ements and polarized gluon
distribution



The PHENIX Detector
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Independent measurements of J/y using both e*e- channel and p*u channel

Low momentum (p;) cut and wide rapidity coverage — enables the
extraction of the total cross section at the highest energy



|nvariant Mass

PHENIX Run2(2001-2002) p+p at Ys=200 GeV
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» Clear Jy peaks with small background in both ete
and putu pairs
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» Reasonable agreement with NRQCD (COM) predictions

» Increased statistics in high-p; is useful for more quantitetive
argument — Run-3 (~10 times statistics) and later
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<p>=1.80+ 0.23 (stat.) £ 0.16 (syst.) GeV/c

» Average transverse momentum (<p;>) is slightly higher than lower
energy results.

» Energy dependence can well be fitted with alogarithmic function.



J/w rapidity distribution and gluon
distribution function

 In hadron-hadron collisions at moderate energy
(Vs>20GeV), p;-integrated yield should be dominated by
g+g — Jwv. Neglecting other contributions (g+q_bar,
gluon fragmentation and b-decay), rapidity (or x-)
distribution and energy dependence of total cross section
can be simply written by gluon distribution function g(x)

‘j'j—‘y’ o 9(%)9(%), X, = (2m. /+/s)exp(ty)

031, (V8) o0 jf—g(x)g(r/x)
Jr=2m/+s



doy,/dy and oy,
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and consistent with most of typical PDF sets

Using the curve which fits our data best, total cross section was obtained

c(p+p—J3/yX) = 4.0 £ 0.6 (stat.) + 0.6 (syst.) £0.4 (abs.) pb
using Br (Jy—I*l-) = 0.059



oy,, (Vs dependence) -l amn

Jr=2m /s
= i - =
2 40 . GRVE8NLO, M_ = 1.45 GeV S0l
EE; : ":E:
15 PHENIX I
= PHENIX
10 = 10 L
107 - —ao 10° -
n:im‘ I GRVIBNLO, @ = 3.1 GeV
' Experin 0 LA AR
= 1 = . =3 “
N +« Experimental data ) - Experimental data
10" Ll R - 10
2
10 10° & GaV) 10 10 5 (cev)

» Energy dependence of ,,,, Is sensitive to gluon distribution
function and its scale Q

» Our new result and lower-energy results are consistent with typical
gluon distribution functions with a reasonable choice of Q —»
confirms the gluon fusion picture of J/y production in hadron-
hadron collisions in a wide energy range
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» New Tevatron data (Ns = 2TeV) will further
constrain gluon distribution ?



oy, (absolute value)

Absolute normalization for oy, is sensitive to production model
O Color-evaporation model (CEM)

can explain oy, using py,, (fraction of Jy to all produced cc pairs) ~ 0.06
determined by photo- productlon data

O Color-singlet model (CSM)
Color singlet production underestimate ¢, by alarge (~10) factor
O Color-octet model (COM)

Consistent using the color octet matrix element <OWg(1S))> + 7/M 2

<OWvy(3P,)> = 0.02 GeV 3 from photo-production data, but has large
uncertainties from

e Extraction of color-octet matrix element
e Charm gquark mass
* Factorization and renormalization scales



Measurement of polarized gluon
distribution in polarized p+p
collisions

We have confirmed that J/y production isdominated by gluon
fusion -> ready to measur e polarized gluon distribution (AG(x)) in
longitudinally polarized p+p collisionsat RHIC

o -0  AG(X) AG(X,) 71T

A_p+p%J/l//+x = — —= i
L o+ G(X%) G(x) &= o

AG(X): polarized gluon density

Versus
a," """ :partonic subprocess asymmetry +’¢ ""_: 5.
~+1 (CEM) :
~-1(CSM) Gupta and Mathews,
0.3~ +0.7 (COM) Phys. Rev. D55, 7144

oA | (stat.) ~ 1% with 1-year full luminosity (32pb™)
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Conclusion

J/y particles are clearly identified with PHENI1X with a small
background via e*e- and pu*u- decays in the first p+p Run at RHIC
(Run-2) at Vs = 200 GeV

p- distribution is consistent with Color-Octet Model prediction.
Average py, <pr>,-;;=180+0.23 (stat.) + 0.16 (syst.) GeV/c is
slightly higher than lower energy results.

Rapidity distribution is consistent with gluon distribution function

and total cross section GJ/W(\/S =200GeV)=4.0+0.6 (stat.) £ 0.6
(syst.) £ 0.4 (abs.) pub was extracted.

Energy dependence of c,,,, can be well reproduced by gluon
distribution function.

The absolute normalization for c,,, can be reproduced well by the
Color-Evaporation Model and the Color-Octet Model.

We plan to measure double-longitudinal spin asymmetries (A )
which are sensitive to polarized gluon distribution at leading order.
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