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Forward Spectrometer Calorimeter

• Introduction

• Geometry structure of the shashlik calorimeter

• FSC Geometry in the current PandaRoot version

• Calibrations

• Simulation results from TDR of FSC

• What do we need to do ?





One module

• the shashlyk wall is at a distance of 7.8 m from IP

• 5°in vertical and 10° in horizontal direction.

• two parts : the left and right side of the beam pipe 

• a bit asymmetric (12 modules on the left and 15 

modules on the right), due to the influence of the 

magnetic dipole field on charged particles 

The hole is 3x3 modules





At KOPIO With 11cm*11cm,One module



Module 

Lateral dimension of a module (11 × 11)���

Lateral dimension of a cell (5.5 × 5.5)���

Lead plate thickness 0.275mm

Scintillator tile thickness 1.5mm

Number of layers 380

Length of the active part 19.6��
Number of WLS fibers per cell 18(bent at the front)

Thickness of the TYVEK 0.1750.025mm

the side faces of the scintillator tiles are covered

with white reflector paint. 











FSC Calibration 
The calibration procedures:  three levels with increasing precision
1. Pre-calibration (with vertical cosmic muon or minimum-ionising particle 

signals )
• not precise enough and can not be used for the final FSC data analysis
• But extremely useful at the detector initial setup and commissioning 

2. Online –calibration
• more precise and use physical events 
• The main goal is to give a correct energy response from the FSC during 

online data analysis, and draw operators’ attention if the detector 
performance deteriorates for some reasons. 

3. Offline –calibration
• - Using constraints on the π0 and η masses.
• - Using the E/p ratio for electrons from decays. 



Simulation results in RE-TDR -2015-002

The conclusion: The digitization procedure 
is accurately described in our simulation.



The study of Single-cell 
reconstruction thresholds.



The prototype array 
was placed at a 
distance of 1.5 m 
downstream
of the target. 





Electron Identification 



What do we need to do ?
• Update of FSC geometry
• Further Study by simulation data

 the offline-calibration by  ��events or electron E/p
 Reconstruction of photon and electron, and the energy 

and spatial resolutions, and ��reconstruction 
 Electron identification (To find the PID code)
 etc.



Some results of Type-2 test







Time resolution of a single cell

Type-2



The end





Introduction
The physics program of the PANDA project at the international FAIR facility at GSI (Germany) is based
on a state-of-the-art universal detector for strong interaction studies at high intensity cooled
antiproton beam with an energy up to 15 GeV.
This program relies heavily on the capability to measure photons with excellent energy and position
resolution. For this purpose PANDA has proposed to employ electromagnetic calorimeters using two
different technologies: a compact calorimeter around the target based on lead tungstate crystals and
a fine-segmented Shashlyk-type calorimeter in the forward region (Figure 1).
PANDA physics program requires 4 angular coverage of photon detection, which is achieved mainly 
by the target spectrometer EMC. 
However, to measure everything in the forward region with angles less than 5 in vertical plane and 
10 in horizontal plane, forward spectrometer EMC is used. 
The target spectrometer EMC is going to be built from the lead tungstate scintillating crystals (PWO). 
It has been already realized in the CMS, ALICE and PRIMEX electromagnetic calorimeters.  







FSC components, geometry and dimensions







Simulation 
Reconstruction 
Digitisation procedures
Simulations focused on the threshold dependence of energy and spatial resolution for reconstructed 
photons and electrons, the influence of the material budget in front of the FSC, and the electron-hadron
separation. Because most of the physics channels have very low production cross section, typically 
between pb and nb, a background rejection power up to 10^9 has to be achieved. This requires an 
electromagnetic calorimeter which allows an accurate photon reconstruction in the energy range from 10-
20MeV to 15 GeV and an effective and clean electron hadron separation. 





Lateral dimension of a module (11 × 11)���

Lateral dimension of a cell (5.5 × 5.5)���

Lead plate thickness 0.275mm
Scintillator tile thickness 1.5mm
Number of layers 380
Length of the active part 19.6��
Number of WLS fibers per cell 18(bent at the front)
Thickness of the TYVEK 0.1750.025mm

the side faces of the scintillator tiles are covered
with white reflector paint. 








