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Direct photon, heavy flavor, ...

* For precision physics, measurements of multi-
channels (and by multi-experiments) with
different kinematic coverage (with overlap
region) and systematic uncertainty are important

« Direct photon and heavy flavor production
channels are golden channels for AG
measurement

« All these data must be consistently understood
on the basis of common physics framework

— global QCD analysis
— test of experimental data
— test of QCD

June 18, 2007 RHIC/AGS Users' Meeting WS



1—
| —— AAC2004
AAC 1-g limit

Direct photon :
» A (y) provides AG with TSR

A glg(x)

sensitivity to its sign e — S -
_ -+ HERMES di-hadron "
— A (%) can give us two JoF ; SWC dihadron
solutions on AG "I+ COMPASS dihadron projection "1
o - * RHIC r’projection 65pb°  §
e Smaller statistics than =° S .

— but significant at high-x

I::"1""|""| [ |'_ _|||||| T T T |_ T T [ T T T I
01 - . I
- i T | L AT
If A loos - M -
B 4 b s=200GeV Vs =500 GeV
0.0 Joos | ]
0 — % I : I 0 _f:i_ﬁ t % %
0 S I I o S
o L =309/ pb R“‘E
1 F L=65/pb Tl . =309/p i
1005 + P T — L ~ i
I P=07 1005 | P=07 1
005 | | | | | | | ] | | I R N |
0 5 10 15 0 5 10 15 10 20 - 30
p; [GeV] pr[G pr [GeV]

June 18, 2007 RHIC/AGS Users' Meeting WS 3



Direct photon

e Status and issues — background

— experimentally subtracted and evaluated
* large background from =® and n

— theoretically evaluated
e gluon Compton and annihilation
 higher order — bremsstrahlung and fragmentation

e Cross section measurement

— better understood than =°?
— scale and fragmentation function

* For A, measurement, the isolation cut Iis essential
— to increase the signal purity
— fragmentation issue to be investigated
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Direct photon

e Cocktail method and n®-tagging method
— evaluate or subtract known background sources
— the NLO pQCD calculation describes our result well.
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Direct photon

200GeV p+p =0 production
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o 710 vs direct photon

— high statistics at high pT
— better scale uncertainty?
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Direct photon

e Scale uncertainty of NLO pQCD calculation
— better for photon...
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Direct photon
* |solated photon

— for asymmetry measurement, it is important to reduce

background event-by-event, otherwise the asymmetry
IS diluted by that of the background

— though our detectors aren’t large enough, an isolation
cut is applied

0.1Ey > E_, (R=0.5rad)

R ¢
it PHENIX arm
An=0.7
E.one - Photon energy Adp=mt/2

+ charged particle momentum

— also important to know the asymmetry of the
background — isolated n® measurement
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Direct photon

 |solated photon
— background reduction
— significant

Fraction
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— in contrast to n® decay photons, direct photons are
mostly isolated
— theory calculations agree well to the measurement at
high p; region (p; > ~7GeV/c)
* to be studied by higher statistics
« effect of underlying event larger at lower p-
* larger fragmentation component at lower p+
— isolated n® asymmetry to be used for background

asymmetry
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Direct photon
photon + jet with VTX

— Jet axis obtained with VTX
obtained by EMCal *Assuming that the p; of the prompt

/@' v (E) photon and recoil jet are balanced. ||
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Heavy flavor

o J/V¥

— preliminary A | result
— more (and more) statistics necessary as an input for AG
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Heavy flavor
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Heavy flavor
 single electron with VTX

Black ; eharged particles
~ from collision point
Blue :“electron fror

« DCA (Distance of Closest Approach) of
D and B meson are different.

— can distinguish each other, and
from background
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Heavy flavor
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Heavy flavor

Fraction of electron source
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Summary

e Direct photon and heavy flavor production
channels are golden channels for AG
measurement

o VTX will extend PHENIX capability for both
measurements significantly

o VTX will be installed at PHENIX in 2008 and will
be available from 2008-2009 run (Run-9)

« All these data must be consistently understood
on the basis of common physics framework by
global QCD analysis, finally
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