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Physics of hadron measurement with PID

(1) Observation and characterization of QCD plasma (QGP).

Observables

distinctive feature of fireball

2" rise of <pt>

1%t order of phase transition into
hadron

R0ut>>R

side

longer hadronization time

high-pt hadron production

reduced dE/dx of quarks in fireball

change of p-bar
production

change in a baryon susceptibility

change of width or/and

branching ratio for
6>K'K"

different reaction inside the fireball

PID

akes constrain
stronger.

PID
is
required.

QGP?!

‘.(.e/photon signal, muon signal, etc )

2) Understanding of basic collision dvnamics for heavy ion collisions at s"2=130AGeV
(2) g y y

change in transverse
kinetic energy spectra

change in temperature, flow, stopping,
baryon density.

change in particle ratio

change in thermodynamics

is
required.

Basic
Collision
Dynamics
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PHENIX
Central Arm detectors

. . Detector operated
Beam axis cross section | m in Year 2000

*e ID (RICH)
* EMcal (PbSci,PbGl)
* Vertex detector (MVD)

BNL-RHIC-PHENIX Susumu SATO (Univ. of Tsukuba)
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Tracking devices in Central arm

Location (m) Technology # of Ch. | Performance
Drift Ch. 2.02-2.46: Low mass 12.8 k 150pm
(DC) (East & West) multi- (r-0)
wire drift ch.
Pad Ch. 2.47 : (East, PC1) pad readout 210k 4 -8 mm
PO) 4.15 : (West, PC2) (z & r-9)
4.91 : (East, PC3)
Time 4.23-4.88 (East) multi- 43 k 250 um
Expansion Ch. sampling (r-0)
(TEC) dE/dx

* DC is fundamental device for momentum reconstruction
* TEC 1s for higher momentum reconstruction
* PCs are for z-info, and pattern recognitions

BNL-RHIC-PHENIX
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First detection of Au + Au collisions
at PHENIX

On Jun/15/2000.

Signals were recorded
simultaneously in

seven PHENIX detectors
7DC, BBC, TOF, PAD, DC,
TEC, EMCal.

The event display shows
reconstructed tracks pointing
to the collision.

BNL-RHIC-PHENIX Susumu SATO (Univ. of Tsukuba)
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PC1/PC3/TOF correlation
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* Clear correlation among PC1, PC3, and TOF.
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TEC/TOF matching

Chi2 /ndf =6.879/14
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* Good matching with TEC tracking detector
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TOF association with DC/PCI1 tracking
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* Clear correlation between DC/PCI1 track and TOF.
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Particle Identification sy Time of Flight method
PHENIX High Resolution TOF
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* Clear particle identification has been achieved !
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Mass square distribution
using Time-of-Flight method

Positive
Particle
All p

= sa0n,
M? square | A
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* Clear particle identification in high p region,
where Time-of-Flight method is required !

Negative
Particle

PHENIX preliminary
Corrections to be done:
(1)Acceptance

(2) Reconstruction efficiency
(3) Slewing
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Summary

® Tracking detectors (DC/PC1/TEC/PC3) and

the TOF at the PHENIX central arm

are demonstrated to be functioning

in the first RHIC operating year (Year-2000),
at 65 AGeV Au + 65 AGeV Au collisions.

® The magnetic spectrometer enables

the PIDed hadron physics at higher momentum region,
which is one of the distinctive advantages in PHENIX.
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