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interac-on length 
See Brabson et al., NIM A332 (1993) 419 

Lead Glass F8‐00: 45% PbO, 42.8% SiO2, 10.4% K2O, 1.8% Na2O 

Nuclear collision length = 22.5 cm, Radia-on length = 3.1 cm 

Density = 3.6 g/cm3    

hUp://pdg.lbl.gov/2012/AtomicNuclearProper-es/index.html 

Element 

 Pion λI  

(g/cm3) 

PDG 

Frac-on 

Pb  226.2  0.176 

O  121.9  0.559 

Si  137.7  0.168 

K  148.1  0.082 

Na  132.2  0.016 

1
�LGD
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�LGD = 138g/cm3 = 38cm

As a check, one may scale the nuclear collision length 

To Pb glass PDG:  λC = 95.9 g/cm
3, λI=158 g/cm

3 

�LGD = 22.5cm(158/95.9) = 37cm

Mass fractions ? 

(g/cm2)	  

200 GeV/c pions 
Glauber calculation 



FCAL interac-on length 
See Brabson et al., NIM A332 (1993) 419 

Lead Glass F8‐00: 45% PbO, 42.8% SiO2, 10.4% K2O, 1.8% Na2O 

Nuclear collision length = 22.5 cm, Radia-on length = 3.1 cm 

Density = 3.6 g/cm3    

hUp://pdg.lbl.gov/2012/AtomicNuclearProper-es/index.html 

Element 

 Pion λI  

(g/cm3) 

PDG 

Frac-on 

Pb  226.2  0.176 

O  121.9  0.559 

Si  137.7  0.168 

K  148.1  0.082 

Na  132.2  0.016 

1
�LGD

=
� mi

�i

�LGD = 138g/cm3 = 38cm

As a check, one may scale the nuclear collision length 

To Pb glass PDG:  λC = 95.9 g/cm
3, λI=158 g/cm

3 

�LGD = 22.5cm(158/95.9) = 37cm

0.42	  

0.28	  

0.20	  

0.086	  

0.013	  

(g/cm2)	   1
λABS

=
fiρPbG
λii=1

∑

λABS = 44cm
LFCAL = 45cm

Are	  the	  pion	  absorp<on	  
lengths	  reasonable?	  	  
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Pion	  Interac<on	  length	  in	  Pb	  
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208

λPb = 217
g
cm2 	  and	  PDG	  lists	  226	  g/cm2	  	  
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•  	  Ber<ni	  nuclear	  cascade	  model	  
predicts	  an	  average	  of	  20	  nucleons	  
and	  8	  pions	  emiPed	  from	  the	  residual	  
208Pb	  nucleus	  for	  10	  GeV	  incident	  
protons.	  	  	  

•  Would	  expect	  mul<plici<es	  to	  be	  
similar	  for	  incident	  pions.	  	  	  

•  Weak	  dependence	  on	  energy,	  
mul<plici<es	  approx.	  double	  at	  100	  
GeV	  



H.W.	  Ber<ni,	  et	  al.,	  Phys.	  Rev	  C	  17,	  1978382	  (1978)	  

Showers	  and	  “black”	  tracks	  
for	  pions	  on	  emulsions	  (80Br)	  	  
	  
Average	  of	  10	  tracks	  at	  4	  
GeV	  
	  
Number	  of	  tracks	  saturates	  
above	  4	  GeV	  



FCAL	  will	  not	  see	  many	  of	  the	  protons,	  and	  none	  of	  the	  neutrons	  
emiPed	  
	  
•  n=	  1.62	  

•  Tmin	  for	  protons	  to	  produce	  cherenkov	  light	  in	  PbG	  is	  254	  MeV	  

•  <Tnucleon>	  ≈	  4	  GeV/20	  =	  200	  MeV	  



Brabson	  et	  al.	  


