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Color Screening

Color Screening
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The PHENIX Detector

2010 PHENIX Detector
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Detector Acceptance: Central Arms
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Detector Acceptance: Muon Arms
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 The invariant mass spectra of e*e  and p*u pairs
are created.

* Y candidates are selected by taking pairs with an
invariant mass between 8.5 and 11.5 GeV

* The Y yields are estimated from these candidates
after removing the background contributions

— Combinatorial background from random e*e” or p*u
pairs

— Correlated continuum background from Drell-Yan,
open bottom and open charm (semi-leptonic decays)
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Combinatorial Background

Black Points: Opposite Sign Pairs * Mass spectra for like sign
Blue Points: Same Sign Pairs and opposite signed
o lepton pairs were created.
" p+p |y|<0.35 * Like sigh mass spectra

used to determine the
distribution of randomly
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m e Like sign distribution is

TN
PH-<ENIX

subtracted from unlike
L 1L sign to determine the

2 M4 16 I8 o : :
¢' invariant mass [GeV/c'] mass distribution of pairs
from physical processes.

S. Whitaker - Hard Probes 2012 7




Combinatorial Background

Subtracted Distribution * Mass spectra for like sign
and opposite signed
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Correlated Backgrounds

Drell-Yan

Pythia and GEANT simulations
were used to determine the
shape of the di-lepton mass
spectra for these processes.
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Backgrounds from physical
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Determining Yields
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2006 p+p Measurements
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2006 p+p Signals
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2006 p+p Results
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2008 d+Au Measurements

* Use PHENIX p+p data as baseline

 Compare to calculated cross section from
2008 d+Au to determine Ry,

— Currently have result at forward and backward
rapidity

— Work is being done on a mid-rapidity
measurement in the Central Arms
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2008 d+Au Signals
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R4a Results
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R4a Results
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R4a Results
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R4a Results
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2010 Au+Au Measurements
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Y R,, Calculation Relative to J/

Particle yield ratios(preliminary result) — compare the Y yields to J/{
yields in p+p and in Au+Au. Suppression can be determined by
renormalizing the J/ yield by previously calculated R,,

NN
RAA(T) — [N(T)/N(J/w)]pp rel RAA(J/w)

This method is appealing because it largely cancels any detector
performance caused systematics and we already have J/Y
results from the 2004 Au+Au data set that we can use to
leverage our understanding.
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Previous J/Y and Y in p+p at |y|<0.35
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Previous J/y Measurement

B 2004 AutAu, |y|<0.35, global sys. =+ 12% |
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Y—->ete in Au+Au at |y[<0.35
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The same sign combinatoric background is subtracted in the same way
the p+p and d+Au were shown previously. The resulting distribution it
then fit with an exponential + Gaussian function. Entries between 8.5
and 11.5 GeV are counted and the area under the exponential portion of
the fit are subtracted to find the Y yields.
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Preliminary Result
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Comparison to STAR
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Conclusion

* Beginning of a rich Y program at PHENIX

— Complementing the extensive J/ measurements
already made by PHENIX

* Exciting results still coming
— Improved d+Au measurement
— New Au+Au measurement at forward rapidity
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BACKUP
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Drell Yan

Parameters | Index | Setting Meaning
msel 11 Single W/Z production
ckin 1 3.5 set minimum mass value as 3.5 GeV
parp 91 1.5 set br value = 1.5
parp 31 1.1 set k factor = 1.1
mstp 32 4 set (J2 scale = 4
mstp 33 1 use k factor
mstp 51 7 select PDF of CTEQSL
EESW_— + :E- - +
= | = so00b—
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% 2000 Drell Yan for Run&dAu g, F North arm
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Open Bottom

Ut B
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Parameters | Index] | Index2 | Setting Meaning
2 e
msel 5 turn on bottom production of heavy Havor. f}f e \}

pmas 5 1 4.1 make bottom quark mass as 4.1 GeV B :

parp 91 1.5 set by value = 1.5
parp 31 3.4 set k factor = 3.4
mstp 32 4 set (Jy scale = 4

mstp 33 1 use k factor

mstp 51 7 select PDF of CTEQSL
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Open Charm
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. K ¢
PHPYTHIA Settings / L5
msel 4 (turns on charm production) /

pmas 4 1 1.25 (sets charm quark mass to 1.25 GeV) < ._-P<
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