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Physics Goal & EM probes

B OGP search

Thermal radiation

Debye screening
Jet quenching
Space time evolution

Fluctuation

® Spin physics
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PHENIX EM Calorimeter

- Pb&c (lead scintillator) and PhGl (lead glass) -

# Two type Calorimeter
m Lead Scintillator (PbSc)
m 6 sectors(15552 channel s)
m |Lead Glass (PbGl) |
m 2sectors (9216 channels)
® Coverage
m |h|<0.38
W1 = 1802
® Inthefirst year run
m f =45°+90° are active.
m 2 sectors PbSc
m 1 sectors PbGl

W Active

West

PbSc
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PbSc Calorimeter

il : PbSc
: = . Size(cm x cm) 5.52 x 5.52
: Depth(cm) 37.5
INumber of towers 15552
Sampling fraction ~20%
h cov. 0.7
f cov. 90+45deg |
h/mod 0.011
f/mod 0.011
Xg 18
Moliere Radius ~3cm
Fhsc EMiCal
Cuad-Tower Module

Sandwich type calorimeter
Lead plates 55.2x55.2x1.5mm

Scintillator plates 110.4x110.4x4mm
Shish-kebab geometry wave shifter fiber readout

6x6 fibers > 1 PMT = 1 tower

2 x 2towers= 1 module

6 X 6 module = 1 super module

= e —

6 X 3 super module = 1 sector

[ PbSc sector 2.0m x 4.0m
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PbGl Calorimeter bt

PbhGl
Size(cm x cm) 4.0 x 4.0
i housing Depth(cm) 40
Number of towers 9216
el plates Sampling fraction 100%
mirror foil h cov, 0.7
f cov. 45deq
h/mod 0.008
lead glass matris with f/mod 0.008
carbon fibre/cpoxy Xq 14 4
Moliere Radius 3.68cm
X
N
Preamplifier
reflective cover

L ead Glass calorimeter
L ead Glass 40x40x400mm
used at WA 98 exp.

4x6 towers = 1 super module

15* 12 super module = 1 sector

S

Gl sector 2.1m x 3.9m J
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Electron M easurement

E/p multiplicity dependence

|Epd|lh|bulldﬂ foe 831 G3e\We eleat hon, mulllplieiy<108 |
| E'P va multiplicity for 0.3-1.0GeV s ulﬂr.lrurll

E L | enizsndr=1nme i1t @1
5 [ | Constant= 57.48 +3.304
B0 wean  =099a2+noosEms|
- 1.08
| slgma = 01478+ 08

|

High multiplicity
condition

0.85
Ecorr
e i s e b, et Mt 1 — Ecore
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The ‘Ecorr’ and ‘Ecore’ are the PHENIX
EMCa clustering algorithm. ‘Ecorr’ is
energy sum of al towersin a shower with
linearity correction. ‘Ecore’ is energy sum
of afew core towers to eliminate effect
from adjacent shower overlapping. In high
multiplicity condition, ‘Ecore’ shifts up by
3%, otherwise ‘ Ecorr’ shifts by 7%.

o

0 02 04 06 08 1 1.2 14
E'p

‘ Electron E/p ratiois 1.0 ‘ .

[} Dz o4 o6 0B ol 12 1.4

E/p distribution
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Electron Energy measuremeliEiaes

~ Linearity —~

2= . [ E/pvspInPbSc |
0= i . st _|
(= & -
-4 m 14—
=B -
-8 B
T | /| | el e el 1.2—
1 10 Ge0’ B

| | e —————
Test beam @AGS & CERN 1
) a.a

0.6

Observed energy was
corrected by the test beam 0.4
result which is described by

: 0.2 —  ecore
two different effects.
= = = 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
-Attenuation in fiber % 0.2 0.4 0.6 0.8 1 1.2
-Shower L eakage MomsnILNK e )
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Electron Energy M easuremeliiiees

~ Resolution —~

Resolution
i
12 :
. : | Slgma of E/p vs p In PbSc |
) — 0.5
4 P 5 E
2 i S B045 --eenssnsens—-Fxpacted ctrve -
- 1 10 G,:.'.Jn_ E
| Test beam @AGS & CERN | SSSET T reearermm
I 081 ot
0.25 i— %
Intrinsic energy resolution was 0.2
obtained by test beam Q.15
1.9%A 8.29%0/CE g
Current resolution is higher. It is o =
under improvement. . | | | | |
ﬂ 1 1 1 1 1 1 1 1 1 1
a 0.2 0.4 a.6 0.5

1 1.2
Momentum{GeV)
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Photon TOF measurement Mk

‘ Fastest photon ‘

Photon TOF (e>0.5GeV) P ——
70000 . Constant = 6.757e+04 +- 75.04

:_ Mean =-0.01144 +-0.0003862
B Sigma = 0.6684 +- 2.517e-05
Current statusis A IR
0.78nsec at >0.3GeV S
0.67nsec at >0.5GeV ‘ Slow Hadron
It is under improvement. HINE —
Theintrinsic TOF resolution is A .
measured at AGS beam test as N
0.1nsec at 1GeV/c. on nnnf—
10000

0
-10 -8 -6 -4 -2 0 2 4 6 g 10
TOF(nsec)

QM 2001 poster



pP°® measurement

Peripheral events

Inv.HMasg (asym=0.8 , 1.50<pT=2.00]

%;ﬁf#f— -EMf_Tﬁ_H4‘m‘-er“_““h=m

Peripheral swvents

\
0.1 oz 0.3 0.4
Invar:lml:. HM-S =L c-:]

Subtraction by event mixing

]V]nas [agym=0.8 , 1.50=<pT=2.00]

Peripheral events

| Mean  : 137.167 +- 0.000
! Sigma : 13.202 +- 0.000
tplzero: 108,113

ﬁ\

i
Hii Hl'l} #]Hm #rﬁ + IIJ[ Hj #H |.|.Jr ¢ *#{h'} #m{h*ﬁ._ﬁlr

4 |:| 5
Invavisat bass [G=7 /g ]

75-92% centrality
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Centra events

Inv.Mass (asym=0.5 , 1.50=<pT=2Z.00}

ELTeT ] ’L;_;_,..J"JHJ-_“‘-H%&

A0 r Th

25000 I_l_rr"r HH‘H_,_
e

J0000

3 Central events  ™w

LED0n |_|J 1'&

Livit HHHHH

o0 T

i M S RS g ;
L] [ =] 0.3 0.4 a5 (2344
Trvarlant Hass [Feariqq]
Subtraction by event mixing

v

Inv.Mass [asym<0.85 , 1.50<pT<z.00]

i ﬂl Central ewvents
1800 M=an 142,171 +— Q.4044
H Sigma : 14.627 +- 0.004
w00e #pizero: 10224.3Z8
~Mﬂ“wwwwmewwm

0.5 l:l 3
vazisnk Hamm [Gav/

10% centralit |ty

pT = 1.5—-2.0Gev/c Energy Asymmetry < 0.8
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pY invariant mass
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- O massin PbGl
p® massin PbSc ‘ P

In higher multiplicity condition, the mass shows 1% higher than
that in lower multiplicity condition. It is known to the overlapping
effect of the two photon clusters. p® mass shows the energy

QM 2001 poster calibration with accuracy of 2%.
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Hadron PID

0.E-0.BGeW/¢c

I M
———— fiter BG subtraction
semesfenee Filting

0.8-1.0GeW/ ¢

MEISB
- After BG subtirncli on

4000

2000 Fitting

1000 — g~ J7 .

0.6-0.8GeV/c R
‘ 0.8-1.0GeV/c \

p/K are separated up to 0.8GeV/c
Hadron physics will be obtained in
large acceptance by using low
energy hadron.
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Hadron response

® Energy deposit by charged
hadron is characterized by.

m Range
mp ~ 0.3GeV/c
m K ~ 0.5GeV/c
mp (OGeVTe

By
m At larger momentum than range

m |onization energy

m Caused by particles crossing
the EMCal.

= Minimum lonization energy
m Hadron shower.

m At less momentum than range

m Annihilation process by anti-
proton produce large energy
observation.
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Hadronic shower

|onization energy
crossing the
EMCa module

Annihilation process
by anti-baryon
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MIP Energy

# Comparison with MIP 0.26GeV

AGS test results p 1.0GeV/c.

PHENIX G5, = 130GeV:
0.9-1.1GeV/c p+ at lower multiplicity. s

m  minimum lonization Particle at
0.26GeV. i

= The spectrums of hadronic shower i
between 0.26 — 1.0GeV are very 0.1

similar. Hadronic
® Relative energy of every towers are shower
calibrated by using ionization energy q
of 0.6-1.0GeV/c p* at |lower
multiplicity. The accuracy of this
calibration is 3% accuracy which is
dominated by statistical error. o2l

.. —— PHENIX n = 120GeV

- 7 0.9-1.1GeVic
i e AGS test T 1.0GeVic
E

0.05—

0.8 1
Energy(GeV)
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MIP Run dependence

MIP energy vs Time

=]
in

MIP energy Is stable
from August through September

MIP Energy
=)
=

e i S o O s
Run dependence of
minimum ionization
0.1 [ e et s e e e e energy is obtained
< e from August through

i o m e a e w September. The

5 10 15 20 25 30 35 stability is< 2%
Run Number
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Summary

®m Electron measurement
m E/p distribution shows the peak at 1.0 from 0.3 to 1.0GeV/c electron
m At higher multiplicity, E/p shifts by afew percent. It depends on the clustering algorithm.
m  Thewidth of E/p iswider than our expectation. It’s under improvement.

® g/p°® measurement
m Theresolution of g sTOF is 780psec at > 0.3GeV. Thereisaroom to be improved.

m 2-photon invariant mass spectrum shows p° peak clearly even at high multiplicity and high
background condition.

m  Themeasured p® massis 137MeV at peripheral events. Absolute energy calibration is

consistent with 2% error.
® Hadron measurement

m  Hadron PID showsp/K separation up to 0.8GeV/c.

m  Observed energy is characterized for different particle and in different way over/under
range.

m Relative energy was calibrated by using energy of minimum ionization particle at 0.26GeV .
The error is 3% dominated by statistical error.

m The comparison with the AGS beam test are very similar.
m  The energy of minimum ionization particle is stable during the runs.
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