
Muon detector design 

0.5 λπ=10.2 cm iron	
 MWPC package 
(x or y planes) 

π (µ) 

1	  1.2 λπ= FCAL	


Muon detector: 
•  FCAL and iron absorbers to initiate pion showers  
•  Particle detection in FCAL and MWPC’s  



S	  =	  2G	  

G	  20	  µm	  Au	  plated	  
W	  sense	  wire	  

50	  µm	  Be-‐Cu	  
field	  wire	  

Cathode	  planes,	  1/32”	  aluminum	  plates	  

Chamber geometry 

For	  the	  designs	  we’ve	  considered	  so	  far,	  S=2G	  

+V	  

+V	  

+V	  



Choice of gas and electric field 

Zhao et al, Nucl. Inst. & Methods, 1993 

Ar:CO2	  80:20	  
6	  cm/µs	  @	  1.5	  kV/cm	  

Ar:CO2:CF4	  	  88:2:10	  
10	  cm/µs	  @	  .75	  kV/cm	  



Optimize size and voltage for Ar:CO2 = 88:20 

E = 1.5 kV/cm 

E = 254 kV/cm 

G	  

V	  

V	  

E = 254 kV/cm corresponds to a gas gain of 105 

S=2G	  



Optimize size and voltage for Ar:CO2:CF4 = 88:2:10 

E = .75 kV/cm 

E = 254 kV/cm 

G	  

V	  

V	  

E = 254 kV/cm corresponds to a gas gain of 105 

S=2G	  



Analytic expression for electric field 
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Analytic expression for electric field: need to check 
with Garfield 

S	  =1	  cm	  

G	  =1	  cm	  

V	  =	  2.1	  kV	  

C = 2πε0
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E = 254 kV/cm 

E = 800 V/cm 



E = 254 kV/cm S	  =	  2	  cm	  

G=	  1	  cm	  

V	  =	  870	  	  
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Analytic expression for electric field: need to check 
with Garfield 



C	  =	  2π·∙ε·∙ε0	  l	  /	  ln(	  d2/a1·∙a2	  )	  	  


