
EDIT School - Calorimetry Lab1.B

“Detection of cosmic muons using 

CMS Lead Tungstate crystals” 

Experimental protocol

1. Cable the PMT (both HV and signal cable) 
2. HV = - 2450 V (Warning : Max HV = - 2500 V !!!) 

3. Compute the gain of the PMT 
- Look at the single photoelectron (pe) signal with the scope. 
- Proper adjusting of the scope. 
- With the scope, measure the collected charge corresponding to 1 single pe : 

- estimate the area of the signal from the shape of the signal 
- measurement of the signal area (from Measure menu, including the 

statistics) 
- acquisition of the histogram of the area of the signal

A(1pe) = .................................

Q(1pe) =.................................. 

- Compute the PMT gain. 
!

 G = ........................................
!

- Cross-check the obtained value with PMT specs. 
- In the histogram of the single pe signal charge there is an asymmetry towards 

lower values: What is this? 

4. Measure energy deposited by cosmic muons
- Adjust the scope settings to observe cosmic muons and get rid off the noise.  To 

do this, select an appropriate attenuation factor [ dB = -20 Log(A1/A2) ] using the 
external attenuators. The muon signal must be fully contained inside the scope 
window. [Note: max possible voltage scale on the scope: 1V/div]

- Start the acquisition, including the filling of the histogram of the integrated charge. 
- Record the start time for the acquisition

 start time of the acquisition = ...................................

- Compute the expected rate of muons on the crystal and compare it with the 
measured one. 

muon rate (expected) = ..............................

muon rate (measured) = ..............................



- Using all the elements discussed before give an estimate of the expected result 
about  the collected charge in the PMT due to the interaction of cosmic 
muons with the PbWO4 crystal. Cross-check results and expectations. 

from PDG "The Review of Particle Physics# 
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