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CALOR06 AGENDA
• Operating calorimeters:

By far PRIMEX HYCAL over-performs any of 
presented operating calorimeters

• Calorimeter technologies: PANDA EMC
• Astroparticle and neutrino calorimetry/detectors
• LHC calorimetry status
• ILC calorimetry directions
• Medical applications (tomography) – only reviews
• Simulations
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PRIMEX HYCAL PRESENTATION

• Requirements for the Calorimeter
• The HYCAL calorimeter design
• Physics run performance
• Summary.
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γγ Invariant Mass
Resolution

Angular Resolution

Requirements for the PRIMEX 
Calorimeter
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PbWO4 Crystal Optical Properties
Optical 
Transparency @ 360 nm

@ 420 nm
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HYCAL Energy Resolution
• Calibration in the tagged photon beam

PWO LG

a = 0.023  b = 0.054 c =0.0a = 0.009  b = 0.025 c = 0.010
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HYCAL Energy Resolution
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HYCAL Resolution for Compton 

after calibration             after Pt = 0 correction      only coordinate
information
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σ = 1.5 % σ = 1.1 % σ = 1.7 %

Ratio of sum of electron and photon energies measured     
in the calorimeter and tagged γ energy at ~5.2 GeV



M. Kubantsev, 
ITEP/NWU

Primex Collaboration Meeting 
June 23-24 2006

9

HYCAL π0 Resolution

σ = 1.3 MeV/c2

PWO

PWO
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PWO-LG Border
σ = 2.6 MeV/c2

PWO-LG Border
σ = 1.4 MeV/c2after correction on tagged 

photon energy: smearing 
due to coordinate resolution

After calibration

Mγγ, GeV/c2
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HYCAL Presentation Summary

• A high performance hybrid PbWO4 calorimeter(~2000 channels) has 
been developed, constructed and run in        PrimEx experiment at 
JLab.

• HYCAL took physics data in November 2004:
Energy and position calibration with tagged photons of 1 – 5.5 GeV

π0 mass resolution σπ0 = 2.3 MeV (PWO), 
(with energy constraint on the tagger 1.3 MeV)

Rich high quality data sets have been collected to extract π0 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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Production and Development of 
Crystals for Calorimetry

• PWO for PANDA experiment:
development new improved crystals with 
Russian vendors

• CMS EM PWO production experience:
final results of production and conclusions

• no other new exciting crystals presented 
for calorimetry
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PANDA PHYSICS & CALORIMETER

Physics with p
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PANDA CALORIMETER:

PWO
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PANDA PWO Crystal Development
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PANDA PWO Crystal Development
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PANDA PWO Crystal Development
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PANDA PWO Crystal Development

Calorimeter to 
be operated at 
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CMS PWO EM Status
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SOME NICE HARDWARE:
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Topics not covered

• Neutrino detectors:
Earth atmosphere or Antarctic ice sheet –
Cherenkov radiator for calorimetric 
measurements

• High precision ILC calorimetry: silicon + 
tungsten, etc

• Simulations
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CONCLUSIONS

• Most of the Conference talks were about 
calorimeters under construction or 
development or design

• Significant part are not ordinary 
calorimeters: for example, neutrino 
detectors, calorimeters for satellites 
(GLAST)
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Spare Slides
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Contributions of HEP calorimeters


