
Time 

(min) 

L B/B0 >1MeV  

(skin dose, 
depth dose) 

>8MeV  

(skin dose, 
depth dose) 

>9MeV  

(skin dose, 
depth dose) 

>10MeV 

(rad) 

>15MeV >20MeV >25MeV >30MeV 

(rad) 

>35MeV >40MeV >45MeV 

(rad) 

>50MeV 

(rad) 

>55MeV >60MeV >65MeV >70MeV TOTAL RADS TOTALS 

RADS 
(<8MeV 

excluded) 

5 1.44168 2.14962 3.256E+02 
(0.00139rad, 

0.00008rad) 

2.953E+02 
(0.01008rad, 

0.00060rad) 

2.913E+02 
(0.01119rad, 

0.00067rad) 

2.873E+02 
(0.01226rad, 

0.00074rad) 

2.747E+02 
(0.01758rad, 

0.00105rad) 

2.612E+02 
(0.02229rad, 

0.00134rad) 

2.531E+02 
(0.02700rad, 

0.00162rad) 

2.453E+02 
(0.03140rad, 

0.00188rad) 

2.369+02 
(0.03538rad, 

0.00212rad) 

2.288E+02 
(0.03905rad, 

0.00234rad) 

2.210E+02 
(0.04243rad, 

0.00255rad) 

2.134E+02 
(0.04553rad, 

0.00273rad) 

2.061E+02 
(0.04836rad, 

0.00290rad) 

1.990E+02 
(0.05094rad, 

0.00306rad)  

1.916E+02 
(0.05314rad, 

0.00319rad) 

1.845E+02 
(0.05510rad, 

0.00331rad) 

0.50312rad, 
0.03018rad 

0.50173rad, 
0.03010rad 

6 1.51254 2.50334 5.69E+02 
(0.00248rad, 
0.00015rad) 

5.008E+02 
(0.01709rad 
0.00103rad) 

4.910E+02  
(0.01885rad, 
0.00113rad) 

4.813E+02 
(0.02054rad, 
0.00123rad) 

4.607E+02 
(0.02948rad, 
0.00171rad) 

4.449E+02 
(0.03793rad, 
0.00228rad) 

4.270E+02 
(0.04555rad, 

0.00273) 

4.097E+02  
(0.05244rad, 
0.00315rad) 

3.889E+02  
(0.05808rad, 
0.00348rad)   

3.690E+02 
(0.06298rad, 
0.00378rad) 

3.502E+02 
(0.06728rad, 
0.00403rad)  

3.324E+02  
(0.07091rad, 
0.00425rad) 

3.178E+02 
(0.07458rad, 
0.00447rad) 

3.039E+02 
(0.07779rad, 
0.00467rad) 

2.888E+02 
(0.08009rad, 
0.00481rad)  

2.746E+02 
(0.08201rad, 
0.00492rad) 

0.79808rad, 
0.04554rad 

0.79560rad, 
0.04539rad 

7 1.62236 2.90373 2.179E+03 
(0.00929rad, 
0.00056rad) 

1.478E+03 
(0.05045rad 
0.00303rad) 

1.401E+03 
(0.05379rad, 
0.00323rad) 

1.327E+03 
(0.05662rad, 
0.00339rad) 

1.108E+03 
(0.07091rad, 
0.00425rad) 

9.647E+02 
(0.08232rad, 
0.00494rad) 

8.891E+02 
(0.09484rad, 
0.00569rad) 

8.195E02 
(0.10489rad, 
0.00629rad) 

7.695E+02 
(0.11491rad, 
0.00689rad) 

7.225E+02 
(0.12331rad, 
0.00739rad) 

6.785E+02 
(0.13027rad, 
0.00782rad) 

6.371E02 
(0.13591rad, 
0.00815rad) 

5.97E+02 
(0.14009rad, 
0.00841rad) 

5.94E+02 
(0.15206rad, 
0.00912rad) 

5.199E+02 
(0.15528rad, 
0.00865rad) 

4.831E+02 
(0.14429rad, 
0.00866rad) 

1.50432rad, 
0.09647rad 

1.49503rad, 
0.09591rad 

8 1.73976 3.34539 5.368E+03 
(0.02290rad, 
0.00137rad) 

2.388E+03 
(0.08151rad 
0.00489rad) 

2.126E+03 
(0.08164rad, 
0.00489rad) 

1.892E+03 
(0.08073rad, 
0.00484rad) 

1.291E+03 
(0.08262rad, 
0.00496rad) 

1.003E+03 
(0.08559rad, 
0.00514rad) 

8.584E+02 
(0.09156rad, 
0.00549rad) 

7.348E02 
(0.09405rad, 
0.00564rad) 

6.596E+02 
(0.09850rad, 
0.00591rad) 

5.921E02 
(0.10105rad, 
0.00606rad) 

5.315E+02 
(0.10205rad, 
0.00612rad)  

4.771E+02 
(0.10178rad, 
0.00611rad) 

4.294E+02 
(0.10077rad, 
0.00605rad) 

3.864E+02 
(0.09892rad, 
0.00594rad) 

3.449E+02 
(0.09565rad, 
0.00574rad) 

3.078E+02 
(0.09193rad, 
0.00552rad) 

1.41125rad, 
0.10474rad 

1.38835rad, 
0.10337rad 

9 1.86325 3.82043 1.676E+04 
(0.07151rad, 
0.00429rad) 

3.736E+03 
(0.12752rad, 
0.00765rad) 

3.173E03 
(0.12184rad, 
0.00731rad) 

2.695E03 
(0.11499rad, 
0.00689rad) 

1.497E+03 
(0.09581rad, 
0.00575rad) 

1.002E+03 
(0.08550rad, 
0.00513rad) 

7.701E+02 
(0.08214rad, 
0.00493rad) 

5.916E02 
(0.07572rad, 
0.00454rad) 

4.992E+02 
(0.07455rad, 
0.00447rad) 

4.214E+02 
(0.07192rad, 
0.00432rad) 

3.556E+02 
(0.06828rad, 
0.00410rad) 

3.001E+02 
(0.06402rad, 
0.00384rad) 

2.595E+02 
(0.06090rad, 
0.00365rad) 

2.243E+02 
(0.05742rad, 
0.00345rad) 

1.948E+02 
(0.05402rad, 
0.00324rad) 

1.691E+02 
(0.05050rad, 
0.00303rad) 

1.27664rad 
0.11589rad 

1.20513rad 
0.10167rad 

10 1.99131 4.31882 5.555E+04 
(0.23701rad, 
0.01422rad) 

5.468E+03 
(0.18664rad, 
0.01119rad) 

4.381E+03 
(0.16823rad, 
0.01009rad) 

3.510E+03 
(0.14976rad, 
0.00899rad) 

1.637E+03 
(0.10477rad, 
0.00628rad) 

9.573E+02 
(0.08169rad, 
0.00490rad) 

6.785E+02 
(0.07237rad, 
0.00434rad) 

4.809E+02 
(0.06156rad, 
0.00369rad) 

3.850E+02 
(0.05749rad, 
0.00345rad) 

3.082E+02 
(0.05259rad, 
0.00364rad) 

2.467E+02 
(0.04737rad, 
0.00284rad) 

1.975E+02 
(0.04213rad, 
0.00253rad) 

1.651E+02 
(0.03874rad, 
0.00232rad) 

1.380E+02 
(0.03533rad, 
0.00212rad) 

1.181E+02 
(0.03275rad, 
0.00197rad) 

1.011E+02 
(0.03019rad, 
0.00181rad  

1.39862rad 
0.08438rad 

1.16161rad 
0.07016rad 

11 2.12248 4.82912 1.123E+05 
(0.47915rad, 
0.02875rad) 

5.747E+03 
(0.19616rad, 
0.01177rad) 

4.433E+03 
(0.17023rad, 
0.01021rad) 

3.420E+03 
(0.14592rad, 
0.00876rad) 

1.329E+03  
(0.08506rad, 
0.00510rad 

6.77E+02 
(0.05777rad, 
0.00347rad) 

4.190E+02 
(0.04469rad, 
0.00268rad) 

2.592E+02 
(0.03318rad, 
0.00199rad) 

1.947E+02 
(0.02908rad, 
0.00174rad) 

1.462E+02 
0.02495rad, 
0.00149rad) 

  1.099E+02 
(0.02110rad, 
0.00127rad) 

8.252E+01 
(0.01760rad, 
0.00106rad) 

6.762E+01  
(0.01587rad. 
0.00095rad) 

5.540E+01  
(0.01418rad, 
0.00085rad) 

4.638E+01  
(0.01284rad, 
0.00077rad) 

3.883E+01 
(0.06958rad, 
0.00070rad) 

1.45966rad, 
0.08156rad  

0.98651rad, 
0.05281rad 

12 2.25532 5.33932 1.768E+05 
(0.75435rad, 
0.04526rad) 

4.740E+03 
(0.16179rad, 
0.00971rad)  

3.587E+03 
(0.13774rad, 
0.00826rad) 

2.714E+03 
(0.11579rad, 
0.00695rad) 

9.118E+02 
(0.05836rad, 
0.00350rad) 

4.206E+02 
(0.03589rad, 
0.00215rad)  

2.416E+02 
(0.02577rad, 
0.00155rad) 

1.388E+02 
(0.01777rad, 
0.00107rad) 

9.806E+01 
(0.01464rad, 
0.00088rad) 

6.927E+01 
(0.01182rad, 
0.00071rad) 

4.894E+01 
(0.00940rad, 
0.00056rad) 

3.458E+01 
(0.00738rad, 
0.00044rad) 

2.684E+01 
(0.00630rad, 
0.00038rad) 

2.084E+01 
(0.00534rad, 
0.00032rad) 

1.693E+01 
(0.00470rad, 
0.00028rad) 

1.375E+01 
(0.00411rad, 
0.00025rad) 

1.37115rad 
0.08227rad 

0.61680rad 
0.03701rad 

13 2.38857 5.83768 2.615E+05 

(1.11573rad, 
0.06694rad) 

3.416E+03 

(0.11660rad, 
0.00700rad) 

2.512E+03 

(0.09646rad, 
0.00579rad) 

1.847E+03 

(0.07881rad, 
0.00426rad) 

5.573E+02 

(0.03567rad, 
0.00214rad) 

2.415E+02 

(0.02061rad, 
0.00124rad) 

1.337E+02 

(0.01426rad, 
0.00086rad) 

7.407E+01 

(0.00948rad, 
0.00057rad)  

5.018E+01 

(0.00749rad, 
0.00045rad) 

3.400E+01 

(0.00580rad, 
0.00035rad) 

2.304E+01 

(0.00442rad, 
0.00027rad) 

1.561E+01 

(0.00333rad, 
0.00020rad) 

1.166E+01 

(0.00274rad, 
0.00016rad) 

8.712E+00 

(0.00223rad, 
0.00013rad) 

6.861E+00 

(0.00190rad, 
0.00011rad) 

5.404E+00 

(0.00161rad, 
0.00010rad) 

1.51714rad 

0.09057rad 

0.40141rad 

0.02363rad 

14 2.52112 6.31360 3.442E+05 
(1.46857rad, 
0.08812rad) 

1.945E+03 
(0.06639rad, 
0.00398rad) 

1.420E+03 
(0.05453rad, 
0.00327rad) 

1.037E+03 
(0.04425rad, 
0.00265rad) 

2.833E+02 
(0.01813rad, 
0.00109rad) 

1.145E+02 
(0.00977rad, 
0.00059rad) 

6.036E+01 
(0.00644rad, 
0.00039rad) 

3.183E+01 
(0.00407rad, 
0.00024rad) 

2.091E+01 
(0.00312rad, 
0.00019rad) 

1.374E+01 
(0.00234rad, 
0.00014rad) 

9.027E+00 
(0.00173rad, 
0.00010rad) 

4.380E+00 
(0.00093rad, 
0.00006rad) 

3.234E+00 
(0.00076rad, 
0.00005rad) 

2.524E+00 
(0.00065rad, 
0.00004rad) 

1.970E+00 
(0.00055rad, 
0.00003rad) 

1.537E+00 
(0.00046rad, 
0.00003rad) 

1.68269rad 
0.10097rad 

0.21412rad 
0.01285rad 

15 2.65202 6.75809 4.150E+05 
(1.77067rad, 
0.10624rad) 

9.746E+02 
(0.03327rad, 
0.00200rad) 

6.899E+02 
(0.02649rad, 
0.00160rad) 

4.884E+02 
(0.02084rad, 
0.00125rad) 

1.251E+02 
(0.00801rad, 
0.00048rad) 

4.448E+01 
(0.00380rad, 
0.00022rad) 

2.080E+01 
(0.00222rad, 
0.00013rad) 

9.729E+00 
(0.00125rads, 
0.00007rad) 

5.985E+00 
(0.00089rad, 
0.00005rad) 

3.681E+00 
(0.00063rad, 
0.00004rad) 

2.264E+00 
(0.00043rad, 
0.00003rad)  

1.393E+00 
(0.00030rad, 
0.00002rad) 

0 0 0 0 1.86880rad, 
0.11213rad 

0.09813rad, 
0.00589rad 

16 2.78052 7.16422 3.733E+05 
(1.59275rad, 
0.09556rad) 

4.104E+02 
(0.01401rad, 
0.00084rad) 

3.354E+02 
(0.01288rad, 
0.00077rad) 

1.962E+02 
(0.00837rad, 
0.00050rad) 

5.170E+01 
(0.00330rad, 
0.00020rad) 

1.633E+01 
(0.00139rad, 
0.00008rad) 

7.213E+00 
(0.00077rad, 
0.00005rad) 

3.186E+00 
(0.00041rad, 
0.00002rad) 

1.407E+00 
(0.00021rad, 
0.00001rad) 

0 0 0 0 0 0 0 1.63409rad, 
0.09803rad  

0.04194rad, 
0.00247rad  

17 2.90603 7.52720 4.795E+05 
(2.04587rad, 
0.12275rad) 

2.332E+02 
(0.00796rad, 
0.00048rad) 

1.510E+02 
(0.00580rad, 
0.00035rad) 

9.780E+01 
(0.00417rad, 
0.00025rad) 

1.788E+01 
(0.00114rad, 
0.00007rad) 

5.188E+00 
(0.00044rad, 
0.00003rad) 

1.505E+00 
(0.00016rad, 
0.00001rad) 

0 0 0 0 0 0 0 0 0 2.06527rad, 
0.12394rad  

0.01940rad, 
0.00119rad 

18 3.02813 7.84429 4.662E+05 
(1.98912rad, 
0.11935rad) 

9.548E+01 
(0.00330rad, 
0.00020rad) 

5.794E+01 
(0.00222rad, 
0.00013rad) 

3.516E+01 
(0.00150rad, 
0.00008rad) 

5.234E+00 
(0.00033rad, 
0.00002rad) 

1.315E+00 
(0.00011rad, 
0.00001rad) 

0 0 0        1.99658rad, 
0.11979rad 

0.00746rad, 
0.00044rad 

19 3.14654 8.11462 4.353E+05 
(1.85728rad, 
0.11144rad) 

4.173E+01 
(0.00142rad, 
0.00009rad) 

2.414E+01 
(0.00093rad, 
0.00006rad) 

1.397E+01 
(0.00060rad, 
0.00004rad) 

1.735E+00 
(0.00011rad, 
0.00001rad) 

0 0 0         1.86026rad, 
0.11164rad 

0.00298rad, 
0.00020rad 

20 3.26110 8.33885 3.747E+05 
(1.59872rad, 
0.09592rad) 

1.973E+01 
(0.00067rad, 
0.00004rad) 

1.074E+01 
(0.00041rad, 
0.00002rad) 

5.847E+00 
(0.00025rad, 
0.00001rad) 

0 0 0          1.60005rad, 
0.09599rad 

0.00133rad, 
0.00007rad 

21 3.37175 8.51886 3.406E+05 
(1.45322rad, 
0.08719rad) 

9.952E+00 
(0.00034rad, 
0.00002rad) 

5.114E+00 
(0.00019rad, 
0.00001rad) 

2.628E+00 
(0.00011rad, 
0.00001rad) 

0 0           1.45386rad, 
0.08723rad 

0.00064rad, 
0.00004rad 



22 3.47852 8.65742 2.873E+05 

(1.22581rad, 
0.07355rad) 

4.556E+00 

(0.00016rad, 
0.00001rad) 

2.425E+00 

(0.00009rad, 
0.00001rad) 

1.290E+00 

(0.00006rad, 
0.00000rad) 

0 0           1.22612rad, 

0.07357rad 

0.00031rad, 

0.00002rad 

23 3.58148 8.75784 2.474E+05 
(1.05557rad, 
0.06333rad) 

1.946E+00 
(0.00006rad, 
0.00000rad) 

0 0 0 0           1.05563rad, 
0.06333rad 

0.00006rad, 
0.00000rad 

24 3.68075 8.82380 2.152E+05 
(0.91819rad, 
0.05509rad) 

0 0 0 0 0           0.91819rad, 
0.05509rad 

0.00000rad, 
0.00000rad 

TOTALS                   28.60152rad, 
1.77331rad 

8.93854rad, 
0.58322rad  

 

Skin dose Calculations 
 
(Protons/cm2/s)*(1002cm2)*(3600s/hr) = Protons/m2/hr 
(Protons/m2/hr)*2m2 = Protons/hr 
Protons/hr*(E MeV/Proton) = E MeV/hr 
(E MeV/hr)*(1.6*10-13/MeV) = Joules/hr 
(Joules/hr)/4.5kg = Gray/hr 
(Gray/hr)*100rad/hr = rad/hr 
Rad/hr*1/60 = rad/min  
 

Depth dose Calculations 
 
(Protons/cm2/s)*(1002cm2)*(3600s/hr) = Protons/m2/hr 
(Protons/m2/hr)*2m2 = Protons/hr 
Protons/hr*(E MeV/Proton) = E MeV/hr 
(E MeV/hr)*(1.6*10-13/MeV) = Joules/hr 
(Joules/hr)/75kg = Gray/hr 
(Gray/hr)*100rad/hr = rad/hr 
Rad/hr*1/60 = rad/min  


