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Muclear matter in extremis
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PH ENIX Spin Physics Overview

* Physics « PHENIX can see
—_Signal
« Single transverse-spin .
asymmetry
— neutron — neutrons in ZDC/SMD
— 0 — vy in EMCal
— charged hadron — charged hadron (BBC / Central )
— single muon from & decay — single muons in Muon Arms
— transversity — A;, A7 Drell-Yan di-muons
« Gluon polarization .
— jet production/direct photons — leading high p, in Central Arms
— open heavy flavor - e, u, ew, uu, and D—zaK
— Jhy — ee, uu in Central and Muon
« Flavor decomposed quark Arms
polarization .

W — high p; u* in Muon Arms
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~ENIX Detector Overview

« West Arm « East Arm
« tracking: « tracking:
— DC,PC1, — DC, PC1,
PC2, PC3 PHENIX Detector TEC, PC3
» electron ID: « electron &
— RICH, hadron ID:
— EMCal — RICH,TEC/
* photons: iCR)IEZ),
— EMCal EMém
* photons:
— EMCal

West Beam View East



B 2 Fingerprinting
EH.ENIX Particles

— Tracking
- B.eam-Bea.m Counter o PHENIX High Resolution TOF
— Time-of-Flight array T; i Au+Au \'s = 130 A GeV
. = 5; ]'E+
provides excellent ST
hadron identification 54 ¢ K p
over broad momentum E of §
Sof o
::%_ 1.85 < pt < 1.95GeV/c -2:— \
::: G =115ps af- b K P
"f: -6 m
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RUN 12010 seq0010 event 291

6 PMT RICH ring

2.6 GeV/c track

2.5 GeV EMC hit
electron candidate
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South Side

High pt egctrons n PHENDGON

East Arm
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PH 3 ENIX Enerav Measiirements

f"*.;soni

» Measured with 00

“electromagnetic” -
calorimeter

— Superb E-M calorimeter

— With a well-understood :
response to soft 1000
charged hadrons

15001




| 5 1F
PH ENIX 1. ;
% 10'225 I
. . = 10° ; PHENIX Data
Gluon Polarization =" R
"’.2 s = NN\ Kretzer NLO
* Next step: Measure cross- fu 1°_f
section as a test for perturbative 0
QCD at+/s =200GeV . ©E
 In Run-02, precise measure of n° e E
cross-section. g w0 } b)
« Agreement with pQCD indicates | £ o 1 S } { :
we can extend A, analysis to < Bk | |
lower p+, important for increasing 4 = c)
statistical precision with Run-3 a 20
data set. PRt
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Gluon Polarization
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Y . .... Detector Overview

 Muon Tracking

— Radial field magnets
— 3 stations of cathode strip

 Muon ldentification

— S layers of Irocci tubes

chambers — x-y planes between steel
— 100wm resolution/plane = 60um absorber
resolution/station —  m/urejection ~ 104

— J/¥ mass resolution = 160MeV

PHENTX Detector ey R

« Zero-Degree | mimmn -

Central Maguo

Calorimeters

— hadron
calorimeter

— _neutron sensitive |

 Beam-Beam

Counters

— QuartzCherenko
v radiators MulD

~ 30<|n|<39 [T

ZDC North

J MulD

LD South

[ 1

* Multiplicity- m
Vertex H

Detector

— Silicon strip

Side View




—— Measuring Initial

PH ENIX Collision Geometry

| Zer'o Degr'ee BI?C vs?DC analog response
Calorimeters (ZDC) o '

= Sensitive to spectator
neutrons
= common to all four RHIC
experiments
= Using a combination of —
the ZDC's and BBC's we

can define Centrality

max
no

ZDC

11 11
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Q BBC;Q BBC
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00 . . 3
“‘Spectators”

= QD)

“Spectators” >
Zero Degree
Calorimeter

BBC

“Participants”




B ] Transverse Spin

PH ENIX O

* Neutron asymmetry observed in E - 5 »
IP12 while testing a local - X /< ~ 1] ~10em
polarimeter designed to look for |

nY, y asymmetries: Hadron Cal EM Cal
Based System Based System

Lead Block  Hadron Calorimeter (RHIC ZDC)

it . ; . ]
Gamma Veto Counter |  Post-Shower Counter D]p{)le h‘[a gnet D]pOle R'[a gne t

top (Plastic Scintillator) \ (PbWOy 2x20x2cm? )

‘H E Beam-Beam
5| Hodoscope(£200cm)

Collision Point

; D [oem ﬂ « “Left-Right” asymmetry

fffffffffffff measured for different
slices in phi:




PH ENIX

« Successful
measurement of
forward neutron
asymmetry.

« Understood (?) in
terms of single pion
exchange.

« Large asymmetry
gives good figure of
merit for local
(PHENIX)
polarimetry.

Phi Asymmetry

f\“} L*Nif R—

ATT R N L

calculated using

Ay =

_ 0.2
< (.15
0.1

Pg N+ N g+ /N+rNz,  square root formula
. g . ._J:EJ. ndf 12.06 /9
Neutron Asymmetry ¢ Distribution = 01076 + 0.008705
:
= Preliminary
Ly |y PITI PN [N T T T [N T T T T W
1.5 -1 05 0 0.5 1 1.5
¢ (rad)

Y. Fukao et al., ""Proceedings of the 15th
International Spin Physics Symposium (SPIN2002)

Run-02, Run-03 in PHENIX
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PH ENIX

Muon Arms

Integrated Five layers of Tarocci

spectrometer tubes between steel

to measure a absorbers

wide range

of muon

energies Radial field

magnet

Three layers of
Cathode Strip

Chambers for
stations 1 & 2,
two layers for
station 3.
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« 3 tracking stations

— Cathode strip R/O
— 100um res./plane

— 60 um res./station

« Forward coverage
— 1.2<y| <2.3
— -t < <7

« Mass resolution
— AM(JAp )=105MeV
— AM(Y) =180MeV

South Muon Arm




Bkgd subtracted

PH ENIX
PHENIX J/ ’s in d-Au
collisions!

Not corrected for efficiency and acceptance

Signal to background and fitting of all

contributions are currently under study
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Phenomenological fit for average p.; p = 0.531, g= 0.188
_Cross-section well described by Color Evaporation Model.



