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Requirements for the Calorimeter

Forward electro-photoproduction of neutral mesons (m°n 1)

@ 1- 10 GeV requires:

O High energy resolution;

O High position resolution;
1 Good photon detection efficiency @ few GeV;
O Large geometrical acceptance.

70 life-time measurement at JLab
(the PrimEx experiment E-02-103):
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Design Concept and Resolutions

vy Invariant Mass
Resolution

Angular Resolution ‘

Calor-2006, June 05

300
200
100

400
200

200
150
100

50

400
300
200
100

0

Invariant Mass Resolution

™ Polar Angle Resolution

— T T T T ‘ T T T T ‘ T T T T ‘ T T T ‘ T T T T ‘ —]
E - Lead Glass E
3 Tmp=%/ MV Calorimeter 3
E I Lo L L L =
120 130 140 150 160 170 180
M%V (Me\/>
: ‘ ‘ ‘ T T T T ‘ T T T :
- . =2.5 MeV PEWO, Hybrid 3
o Calorimeter =
ELo ‘ e L L Cl =
120 130 140 150 160 170 180
M%V (Me\/>

T T ‘ T T T T ‘ T T T T ‘ T T T T ‘
l ead Glass
Calorimeter

L \

=3

T ‘ T T T T ‘
bWO, Hybrid

alorimeter

=
C

=3

M.Kubantsev ITEP/NWU




Design Concept

Resolution

Il

PbWO4 crystal
Detectors

-

E% i

Budget
P g

Pb — glass Cherenkov}

detectors

[— |
A0 HP STEPPER MOTOR
25—1 EPEED AEDMJZER
5 TON INVERTED ROTATING TO CABLE LIFT
MACHINE SCREW ACTUATOR,
DUFF—MORTON MODEL MO, G004 'I:?
1 1—&
10 FEET TRAVEL UP & DOWN
HODO LEBE LOAD CABLES y
4 242"
LEVEL 3 LEWEL 2
1% 23 INCHES TRAVEL i1 ABE DRIER -
— T AIGHT & TQ LEFT
AT
UPETHEAM WGAT BOAAD
WINDDW H\E
— = — —11T—_ = BEAM MHRECTIGON
HELL ATED L&HT
. TIGHT BOX
! -
i - TRANSVERSE TRAVEL
L CARRIAGE
WERTRZAL LIFT
PLATFCRM
LO=DHIG DO ETREAM 1 ELEYATION — BEAM RAIGHT
LEVEL 1 ] + + LEVEL 1
. L

Calor-2006, June 05

PrimEx HyCal
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Design Concept

Experimental Setup

with
11 GeV Photon Tagger

HYCAL with veto
Modules:

PWO: 34x34-4 = 1152

LG: 4x6x24 =576

LHAHe Targets
Pb Shielding Wall

Tagger Focal Plane
Detectors

First C-Dipole

Bremst Rad.
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PbWC)4 Crystal Dimensions
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PbWQO, Crystal Optical Properties
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HYCAL — The Hybrid Calorimeter
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HYCAL Calibration
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photon beam during
calibration



HYCAL Energy Resolution
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Energy resolution for the PWO crystal central part and lead
glass periphery for tagged photons during calibration run
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HYCAL Energy Resolution

Energy Resolution dependence on coordinate in transition region
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HY CAL Position Resolution
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HYCAL Light Monitoring
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HYCAL Performance for Physics Processes:
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HYCAL Resolution for Compton Events:

Ratio of sum of electron and photon energies measured
in the calorimeter and tagged y energy at ~5.2 GeV
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Events/0.5 Mev/C2

HYCAL n® Resolution: PWO
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HYCAL 7° Resolution: PWO-LG Border
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HYCAL 7° Resolution: PWO + LG
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Summary

* A high performance hybrid PobWO, calorimeter(~2000

channels) has been developed, constructed and run in
PrimEx experiment at JLab.

« HYCAL took physics data in November 2004
U Energy and position calibration with tagged photons of 1 — 5.5 GeV

O =% mass resolution Oxn° = 2.3 MeV (PWO),

(with energy constraint on the tagger 1.3 MeV)

Q Rich high quality data sets have been collected to extract a© life
time

 We expect first physics results this summer:

http://www.jlab.org/primex/

¢ This project is supported by the US NSF MRI grant (PHY-0079840)
+ This project is supported by the RFBR Grant 04-02-17466
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Spare slides
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PbWQO, Detector Response vs. Dose Rate

)

(B
=
o

Relative Pulse Height (%

Calor-2006, June 05

108
106
104 -
102
100
08 -
96 -
94
92
90 Lo

—Shanghai
Red —Bogoroditsk

| L L Ll
10 10° 10° 10” 10° 10° 10’
Relative Rate

M.Kubantsev ITEP/NWU



HYCAL Position Resolution

Position Reconstruction
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Reconstruction of photon positions in the transition region
between PWO crystal central part and lead glass periphery
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HYCAL Position Resolution
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Coordinate of the cluster:
X, = Z(Xw,)/Zw,

Center-of-Gravity:

W. = E

Logarithmic:

W.=4.2 + In(E/E,)
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