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Temperatures in Short Collimators with 
transient and continuous proton losses 

 
 
 
 
SHORT COLLIMATORS 
1cm of Be or C 
 
 
 
 
                    Line Source at ri ~ 0.25 mm 
                    Cooling at    R = 15 mm 
 
 
  
 
Steady state with cooling: 
 
 
 
 
      ln R/ri  ~ 4.0 
 
Semi-infinite body with no cooling, 
only transient with uniform heating 
with time over duration τ: 
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T(ri, τ) = ―   ―  I (x) dW   1 
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I(x) varies only slowly with material and τ 
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Only Ionization: Power deposited at ri: 
 

―  =  ― • ρ  ― • n 
 

 
― ~  
   

 
ρ = Density 
 
 
― : N° of protons lost per time 

 
 
    n: No of traversals     ― 
 
 
C (Be): n = 40, ∆ x = 1 cm 
 
Cu    : n = 40, ∆ x = 0.3 cm 
 
C (Be) : after n=40 all protons INTERACT in ∆ x. This adds only 
marginally (for Cu should be checked) 
 
 

― = 1011 per s: 
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CONCLUSION 

 

One can intercept with and finally interact in "Short" collimators in C, Be about 1012 

p/s over 10 s (or permanently). In Al, Cu(?) about 4 x 1011 p/s over 10 s (or 

permanently). 

What to do with 99.999 % of the escaping power???  

For similar studies with "long" collimators we need FLUKA ( Vasilis, Alfredo). 

 


