
 Memorandum 
Date: March 17, 2005  

From: E. Morenzoni 
Phone:  
Local:  
e-mail:  

 

To: LEM Group 

Cc: F. Pratt, ISIS 

Revision of energy loss of muons in C as calculated by TRIM.SP (7 layers version) 

 

F. Pratt noticed that the polystyrene data (LEM beam time 2003) make more sense if the 
stopping profiles of muons in poystyrene (C8H8) are calculated with the stopping.dat input 
file instead of stopicru.dat. 

 

Fig1.:Calculated with stopicru.dat (parametrization for C according to ICRU49) 
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Fig. 2 Calculated with stopping.dat (from Francis) (I do not know whether energy and 
angular straggling are included here, but it should not make a huge effect). 

Stopping.dat is the parametrization according to Anderson and Ziegler book [1]. It uses 
only the first 5 parameters of the parametrization and it is good for muons up to 100 keV 
energy (see appendix A). 

In stopicru.dat we updated few years ago some of these parameters according to the 
newer ICRU compilation of 1993 [2] (see appendix B). The program datmak uses as a 
default stopicru.dat. (You can check in the *.inp file the parameters which are used). 

For most of the elements there is not a big difference between stopping.dat and 
stopicru.dat. The stopping powers in C according to AZ77 and ICRU49 (figure 3) are also 
very similar although ICRU49 (dashed green curve) tends to slightly underestimated the 
stopping power as compared to AZ77 (black curve, barely visible).  
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Fig. 3: From Helmut Paul most recent compilation (web). Stopping.dat is according to 
AZ77 Stopicru.dat is according to ICRU49. 

 

So the stopping profiles should also be similar. (There is a note in ICRU49 that this is valid 
for proton in amorphous C only for energies between 40 and 600 keV, which means 
between ~4 and ~60 keV for muons, but see Fig. 3 this can also not explain the 
difference). The problem is that TRIMSP does not take into account in the proper way the 
fact that the A1 parameter in ICRU is zero. 

To solve the problem A1 in ICRU49 has to be set equal to A2 (i.e. 2.601). Another 
possibility is to use the AZ77 parameters for C. The difference between the two 
choices is small (see Fig. 4). 
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Fig. 4: Stopping profiles of muons in Carbon with different parametrizations. 

 

I changed in the stopicru.dat file the A1 parameter from 0.0 to 2.601 for Carbon 
correspondingly. 
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Appendix A: from AZ77 
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Appendix B: from ICRU49 
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