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Update

• Have investigated the topic around the estimation of dE/dx 
and its resolution 
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Energy loss ( -dE/dx )

http://pdg.lbl.gov/2020/reviews/rpp2020-
rev-passage-particles-matter.pdf

~
( M: incident particle mass ) 

For,  18Ar (gas), one of typical gas in chamber,  
r(density) = 1.662e-3 g/cm3

-dE/dx ~2 MeV・cm2/g  
 loss per unit length 1.3 KeV/cm 

http://pdg.lbl.gov/2020/reviews/rpp2020-rev-passage-particles-matter.pdf
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Ref: variable table
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Resolution of dE/dx

http://pdg.lbl.gov/2020/reviews/rpp20
20-rev-particle-detectors-accel.pdf

・ Straight forward way would be . . . 

-- dE/dx (per unit cell) is proportional 
to the number of electron/hole pairs
typical number is ~ 100 ( per cm ) 

-- signal multiplication ( = gain ) 
factor, 104 ~ 105 ,  the total number 
of carriers, within the drift time is 
obtained. 

-- need to consider the electronics 
response:  the filter ( RC filter ),  amplifier, 
and electronics noise ( important )   

Combining those steps, we can estimate the resolution 

http://pdg.lbl.gov/2020/reviews/rpp2020-rev-particle-detectors-accel.pdf
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Resolution of dE/dx

-- It is an old reference of the resolution for a TPC 

-- Not sure(confirmed) yet, what condition should be met to apply this formula 

For instance,    s ~ 0.41 * 222(layers)-0.5 * (1cm*1atm)-0.32 = 2.8%    
5~7 ? % is somehow we 
can see in the references 


