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) [Geometries of the considered compositions (a - point source, b - unidirectional source)] 
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 1 –           
    10 ,          

[1, 5, 6] [Comparison of dose factors of photon accumulation in iron for a point isotropic source of photons with 

an energy of 10 MeV obtained in this work and other various works [1, 5, 6]] 

 
     

  2      
           

      30 .  , 
      4πR2,  R –   

  ,      ,  
       15   , 

  4% .     ,   
25%,      

 . 

μН  
  , 10  

. . [1] [5] [6] . . 
0,25 1,14    1,16 

0,5 1,26 1,19 1,28 1,28 1,27 

1 1,49 1,33 1,50 1,51 1,46 

2 1,89 1,59 1,87 1,92 1,85 

3 2,31 1,86 2,26 2,33 2,25 

4 2,76 2,16 2,65 2,76 2,67 

5 3,26 2,50 3,09 3,23 3,11 

6 3,80 2,87 3,54 3,74 3,59 

7 4,38 3,27 4,03 4,28 4,09 

8 5,01 3,71 4,57 4,87 4,64 

10 6,43 4,69 5,73 6,17 5,83 

15 11,0 7,88 9,41 10,3 9,64 

20 17,5 12,3 14,5 16 15,2 

25 26,3 18,1 20,8 23,5 25,4 

30 38,2 25,7 29,2 33,2  
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 2 –          
 (0-30)     1 -1     

1 -2 -1     30  [Spatial power distribution of the absorbed dose of photons 

in iron at thicknesses (0-30) from a point isotropic power of 1 s-1 and a flat unidirectional power of 1 cm-2s-1 

sources with a photon energy of 30 MeV] 
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 2 –  ,       
      ,  ДTСО ЭСТМФЧОЬЬ ШП ЭСО ТЫШЧ, pЫШЯТНТЧР К РТЯОЧ ЫКЭТШ 

of attenuation of the air kerma of photons from sources of photons with different energies, cm] 

  
 

,  

10 15 20-50 

2 4,6 4,4 4,2 

5 9,8 9,3 9,2 

10 13,7 11,7 13,1 

20 16,6 16,3 16,4 

50 21,4 21,2 21,1 

10
2
 24,9 24,2 24,1 

2∙102
 28,2 27,8 27,5 

5∙102
 32,9 32,4 32,1 

10
3
 36,9 35,4 35,2 

2∙103
 40,1 39,1 38,5 

5∙103
 45,8 43,3 43,1 
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 3 –            

        [Dependence of the attenuation 

rate of the absorbed dose in iron on the thickness of protection for point isotropic photon sources with different 

initial energies] 
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,  

10 15 20-50 

10
4
 47,9 46,7 46,5 

2∙10
4
 51,4 49,9 49,3 

5∙104
 55,1 54,3 53,6 

10
5
 58,4 57,9 57,7 

2∙105
 61,9 61,2 60,1 

5∙105
 66,5 65,1 64,3 

10
6
 69,7 68,3 67,2 

2∙106
 72,5 71,6 71,2 

5∙106 77,3 76,2 75,1 

10
7
 80,4 79,6 78,6 

2∙107
 83,2 82,3 81,7 

5∙107
 87,7 86,7 85,9 

10
8
 91,2 89,7 89,1 

2∙10
8
 94,1 93,2 92,2 

5∙108
 98,2 97,1 96,5 

10
9
 101,7 100,6 99,5 
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,   ,         
  .      36     

           
 .         10,4 ± 0,2 .  

  1      4. 
 

 3 –        ,  
[Layers of tenfold attenuation of absorbed dose rate by iron shield, cm] 

№  
 

,  
 ,  

10  20 30 40 50 

1 0-14 13,22 12,75 12,8 13,32 13,42 

2 14-25 11,64 11,5 11,22 11,45 11,42 

3 25-36 11,53 11 11,15 11 11 

4 36-48 11 11 10,63 10,4 10,64 

5 48-60 11 10,35 10,76 10,81 10,72 

6 60-72 10,55 10,64 10,72 10,72 10,75 

7-11 72-120 10,45 10,73 10,71 10,62 10,74 

 

 

 4 –         

,  [Averaged layers of tenfold attenuation of absorbed dose rate by iron shield, cm] 

№  ,  
  ,  

10 - 50  

1 0-14 13,3±0,2 

2 14-25 11,5±0,2 

3 25-36 11,1±0,1 

4-11 36-120 10,4±0,2 

 

    

           
       ,   

     5. 
 

 5 –            
      ДDШЬО ПКМЭШЫЬ ШП pСШЭШЧ КММЮЦЮХКЭТШЧ Пor 

iron for point isotropic and planar unidirectional photon sources with different energies] 

 

μН  

  ,  

10 20 30 40 50 

. . [1] [5] [6] . . . .    . . . .    . . . .    . . . .    . . 
0,25 1,14    1,16 1,13 1,15 1,14 1,16 1,15 1,16 1,15 1,16 

0,5 1,26 1,19 1,28 1,28 1,27 1,26 1,26 1,28 1,29 1,30 1,31 1,31 1,32 

1 1,49 1,33 1,50 1,51 1,46 1,50 1,48 1,57 1,56 1,63 1,62 1,66 1,65 

2 1,89 1,59 1,87 1,92 1,85 1,98 1,95 2,21 2,18 2,41 2,38 2,53 2,50 

3 2,31 1,86 2,26 2,33 2,25 2,52 2,47 2,99 2,94 3,40 3,35 3,68 3,64 

4 2,76 2,16 2,65 2,76 2,67 3,13 3,05 3,94 3,86 4,68 4,59 5,25 5,15 

5 3,26 2,50 3,09 3,23 3,11 3,84 3,72 5,13 4,99 6,34 6,18 7,34 7,18 

6 3,80 2,87 3,54 3,74 3,59 4,66 4,48 6,59 6,37 8,48 8,22 10,2 9,88 

7 4,38 3,27 4,03 4,28 4,09 5,61 5,34 8,41 8,07 11,2 10,8 13,9 13,5 

8 5,01 3,71 4,57 4,87 4,64 6,71 6,34 10,6 10,1 14,8 14,2 19,0 18,2 

10 6,43 4,69 5,73 6,17 5,83 9,44 8,76 16,8 15,8 25,3 23,8 34,5 32,8 

15 11,0 7,88 9,41 10,3 9,64 20,9 18,4 49,8 44,9 90,4 82,3 146 134 

20 17,5 12,3 14,5 16 15,2 43,6 33,4 140 122 307 275 588 519 

25 26,3 18,1 20,8 23,5 25,4 87,8 89,7 381 349 1009 866 2285 2052 

30 38,2 25,7 29,2 33,2  173  1016 549 3242 1979 8685 8937 
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 4 –           

    10 ,     ДCШЦpКЫТЬШЧ ШП НШЬО ПКМЭШЫЬ ПШЫ 
photon accumulation in iron for a point isotropic source of photons with an energy of 10 MeV obtained in 

different works] 
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Abstract – Based on the results of Monte Carlo calculations of the spatial energy distributions of 

photons in iron from point isotropic and planar mononirectional monoenergy sources with energies 

of 10-50 MeV, the air Kerma attenuation multiplicities and dose accumulation factors of the 

material under consideration are determined.. The calculations take into account the contribution 

of the fluorescence, annihilation radiation and bremsstrahlung. The independence of the 

accumulation factors from the angular distribution of the source radiation is shown, and the 

independence of the attenuation multiplicities from the angular distribution of the source radiation 

and the weak dependence on its energy in the energy range 30-50 MeV is also shown. The 

corrections for the barrier protection are determined and their independence from the thickness of 

the protection and the photon energy of the source is noted. The obtained information allows to 

reduce the errors of the results of calculations of the thickness of anti-radiation protection of 

electronic accelerators at high energies, using developed engineering methods of calculation. The 

obtained information can also be used in calculations of protection against brake radiation of 

electronic accelerators by engineering methods. 

 

Keywords: electronic accelerators, bremsstrahlung radiation, protection, dose, accumulation factor, 

attenuation multiplicity, Monte Carlo. 
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