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WHAT ARE COSMIC RAYS 
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HOW DO WE DETECT THEM 
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PHOTOMULTIPLIER TUBES 
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e = 1.6x10-19C               Electron charge 

Q = 𝑁𝑒𝑒  Charge emitted by anode 

I = 
𝛥𝑄

𝛥𝑡
   Photocurrent emitted by anode 

ID   Dark Current emitted by anode 

 

SINGLE PHOTON DETECTION 

𝑽𝐩𝐞𝐚𝐤 =
𝒈𝒆

𝜟𝒕
𝑹 =

2.5𝒙106 (1.6𝒙10−19𝐂 

10𝒙10−9𝐬
 50Ω =  .002 𝐕𝐨𝐥𝐭𝐬 

𝑽𝐩𝐞𝐚𝐤 = 𝑰𝑹 =  
𝜮𝜟𝑸𝒊

𝜟𝒕
𝑹 =

𝑹

𝜟𝒕
𝜮(𝑵𝒑𝒆𝒈𝒆 = 𝑹

𝒈𝒆

𝜟𝒕
; 

Nγ      = Number of photons incident on photocathode 

Npe      = Number of photoelectrons emitted by photocathode 

Ne      = Number of electrons emitted by anode 

g = Ne/Npe  = Gain of PMT 
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𝑉𝑖 =  𝐼𝑅 =
𝛥𝑄𝑖

𝛥𝑡
𝑅, 

𝛥𝑄𝑖 =
1

𝑅
𝑉𝑖𝛥𝑡, 

𝑄Total = 𝛴𝛥𝑄𝑖 =
𝛥𝑡

𝑅
𝛴 𝑉𝑖; 
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Table Legend (Applies to the Fit Curve) 

Entries – # of Waveforms 

Mean – Average Charge of all Waveforms 

RMS – Root mean Squared 

Χ2/ndf –  

Prob – ? 

Npe – ? 

Peak – Charge value at the peak of the fit 

Width – ? 

Amplitude – ? 
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Text 
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