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CASTOR 
a very forward Calorimeter 

at CMS
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CASTOR Calorimeter Design
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CASTOR Calorimeter Design

Light guide / PMTW/Q-plates
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CASTOR Calorimeters Design

#1:  Long calorimeter  “LCAL”: (2)EM + (12)HAD sections, 224 chan. (10λI)

#2: Short calorimeter “SCAL”: (2)EM + (8)HAD sections, 160 chan. (7λI)
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CASTOR Integration
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Institutions in CASTOR

Groups contributing to the project:
• Athens   Design, MC sim’s, funding; Project coordination

• Antwerp PMTs, trigger, DAQ, funding; Electronics coordination

• CERN Beam test reports; SW-Physics coordination

• CuKurova PMT testing

• DESY Structure calculations, construction, electronics

• JINR Dubna Design, manpower; Technical coordination

• INR, Moscow Light guides & 2mm Q-plates

• ITEP, Moscow Laser/LED calibration system, funding

• INP, Krakow Calorimeter/tooling design, MC sim’s - Physics

• Northeastern Readout devices, MC, construction, funding

• UIC, UI, UK, MIT: Applied for NSF-MRI grant, construction
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Recent Developments
1st CASTOR workshop @ CERN (19-20/01):
• Thorough presentation of pp and HI Physics with CASTOR
• Thorough discussion of “electronics” issues
• DESY group in CASTOR (electronics, construction)
• Coordination of some tasks by Institutes/persons

CMS-Forward/TOTEM mini-workshop @ CERN (15/02):
• CASTOR is now an “approved” project in CMS
• Aim for two calorimeters for day 1 (04/08). Different construction   

scenaria: LCAL + SCAL / LCAL (partially equipped) / 2 channels combined 
• Parallel construction at different Labs (US and Europe)
• Electronics concerns: Help from HCAL (borrow components, know-how)
• Funding, with present resources LCAL with 160 channels possible

New Institute in CASTOR: Northeastern University

• (2) Postdocs (MC/SW); (1) technician; construction; funding (2008 +)
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• A very tight & ambitious schedule. To succeed, we need to have “construction”, 
“assembly” and “installation” teams working in parallel.

• Construction of calorimeter skeletons in the US Labs, assembly at CERN.

• It also assumes that FE/DAQ electronics (at least for partial instrumentation) will be 
available and a strong team will implement them.

Construction-Implementation Schedule         
for two Calorimeters-v1.0
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CASTOR  Pre-Prototype 
Construction/Assembly Study 

√ Design DUBNA (Y.E.+E.Z.)
√ Construction DESY

EM

HAD

Construction of 32cm long,  (½) calorimeter: (2) EM + (2) HAD sections
Instrumenting one octant: (4) EM-RUs + (4) HAD-RUs

- Skeleton: design specs 
- Steel-plates:         10 5mm + 10 10mm 
- Plexiglass plates:  20 2mm + 20  4mm
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CASTOR Prototype: Beam Test 2007
Skeleton: Complete (½) calorimeter 

Instrumentation: One octant

LCAL: 14 sections, 28 channels
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Heavy Ion Physics with CASTOR
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CMS Acceptance



14-03-2007 HERA - LHC workshop              ADP-Athens 15

HI Forward Physics with CASTOR
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L1 minimum bias Trigger
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Nucleus – nucleus Reaction Centrality
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Longitudinal Scaling
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Baryon Transport & Stopping
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UHE Cosmic Rays via extended Air-showers
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Measurement 
settings:

100 μm shower 
core diameter 
threshold ~ 3 TeV

3.6 λI

3.6 λI1.5 λI hadron limit

E ~ 1015 - 1017 eV cosmic rays (“Centauro”) observed with anomalous (~ 0) number 
electromagnetic component and forward “long-flying” (i.e. non-interacting) component 

“Strangelet” ?  “DCC” ?

Cosmic Rays “Exotica”
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Summary of Physics Topics


