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 SHMS calorimeter is suited at the very end of detector stack 
 Supports at the front of  Preshower  & Shower: 0.5” Al honeycomb   
 ~1.5” air gap between Shower and Preshower parts 
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SHMS Detector Hut (side view)      

A sketch of SHMS calorimeter. Shown are 
Preshower (on the left) and Shower parts.  

 Effective area: 120×140 cm² 
 Total thickness: ~20 radiation length   
 Dynamic range: 1.0-11 GeV/c 
 Energy resolution ~6%/√E, E in GeV 
 Pion rejection: ~100:1 at P>1.5 GeV/c  
 Electron detection efficiency: > 98% 



 Preshower is independent detector 
 Easy  to change PMTs and HV bases 

 Practically it is impossible to change a 
module , PMT or HV base if any problem 

Preshower:  2 x 14 Shower: 14 x 16 

 SHMS Calorimeter consists of  
Preshower and Shower parts. 

 Preshower: 28 TF-1 type lead glass 
blocks (10x10x70 cm3) from SOS 

 Shower 224 F-101 type lead glass 
blocks (9x9x50 cm3) from HERMES 
 

 Light readout from Preshower by 
XP3462B PMTs (optically coupled 
to blocks by silicone grease; same 
as for HMS calorimeter).  

 Light readout from Shower by 
XP3461 PMTs (hard glued to blocks 
by Silgard-184 optical glue) 

 Electronics (16-channel fADCs) are 
located in SHMS hut, electronic 
area. {2 fADC modules for 
Preshower and 14 fADC modules 
for Shower). 

The design details and results of MC studies can be found in NIM A719 (2013) pp.85-100 
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SHMS Calorimeter performance (predicted by MC)     

Electron/hadron separation can be enhanced by 
using signal from the Preshower in addition to 
the total energy deposition in the calorimeter. 

The energy deposition from e and π in Shower and Preshower 



π-suppression versus momentum by use of Shower only, and by 
combining Preshower & Shower, for different e-detection 
efficiencies. 
Adding the Preshower dramatically improves π/e rejection factor 

SHMS Calorimeter performance (predicted by MC)     

The bullet symbols are data from the GEANT4 simulation, 
the line is the conventional 3-parameter fit to them.  

The expected energy resolution.   π-suppression for different e-detection efficiencies. 



 The Preshower and Shower were installed in 2015. 
 All signal and HV cabling  are connected and tested.  

 

SHMS Calorimeter  installed     



 We have measured the temperature when HV s are OFF and ON, and with fans OFF and ON. 
 Within 72 hours the temperature  did not exceed 25.3 C (even without fans). 
      (Note, SHMS hut was open and  fans could not make any noticeable effect).  
 Need good  air ventilation for cooling of 224 PMT’s  of the Shower. 
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SHMS Calorimeter cosmic test in situ    

 Timing  

Profiles 

Preshower blocks fADC1 chan.# 0-14 Shower blocks fADC5 chan. #0-15 

       Integrated  fADC 
signal spectra 

Trigger: Hodoscope planes 1X×1×2X, rate 1-2 Hz  



SUMMARY    

 Preshower and Shower are installed. 
 All signal and HV cablings  are connected and tested. 
 Signals from Preshower PMTs are split in two, one output is used to form 

several sums over blocks and after discrimination is fed into the Trigger, 
another is used for amplitude analysis. 

 Signals from all PMTs (224+28) are sent to fADC located in the SHMS hut. 
 Preshower and Shower are tested in situ with cosmic muons. 
 All channels are operational, fADC readouts are satisfactory. 

Upcoming works    

 Continue cosmic tests 
 Work on calorimeter calibration software 
 Be ready for calibration with electron beam 



SHMS Calorimeter Operations   

 Operation Manual has been written to specify Preshower and Shower operations. Includes for example, 
  Servicing PMTs, 
  HV and signal cabling, 
  Turn ON and OFF procedure. 
 
 Responsible Personnel:  Yerevan group members will be responsible for maintenance and control 
  Vardan Tadevosyan 
  Arshak Asaturyan 
  Hamlet Mkrtchyan 

 



Backup slides  





Good block  (about 230 selected) Bad block  (abut 15) 

  All blocks have been tested at   HV = 1600-1900 V 

     (~200-500 V more than was used at HERMES)    

Shower PMT’s typical  signal from cosmic 



• Surface mounted HV divider. Operated at negative HV  1.3-1.6 kV 

• Divider mounted directly on PMT without connector 

•  Technically it is  impossible replacement if any problem 

HERMES Calorimeter HV Divider  


