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Retrospective dosimetry:

in case of accident from the dose in glass in mobile phone you can estimate the

wholebody dose

Simulations:  dose per fluence and dose per kerma for ROT geometry

Data from literature, calibration using 137 Cs and 60 Co

Glass from mobile phone (TL material) 

ICRP reference man according to ICRP publication 110 (2008)

• From there: matrix , data about voxel dimensions and number of columns (x co-

ordinate), rows (y co-ordinate) and slices (z co-ordinate), tissue (53) composition

(H, C, N, O, Na, Mg, P, S, Cl, K, Ca, Fe, I), density and tissue assingment (from 1 

to 53) to organ ID (from 1 to 140) 

Data for write.f file: DX=DY=2.137 mm, DZ=8 mm

NX=254, NY=127, NZ= 222

Voxel anthropomorphic phantom (stand along the Z axis):

X : -27 .. 27 cm, Y : -3 .. 24 cm, Z:  1.5 .. 180  cm





Thickness 

(cm)

Width

(cm)

Length

(cm)

upper glass 0.1 8 10

middle glass 0.04 8 10

back glass 0.05 8 10

aluminium 0.02 8 10

plastics 0.4 8 10

additional object: slices of glass, aluminum and plastics
Table 1.  Model of mobile phone (-5..5, -0.61 .. 0, -8 .. 0).
RPP Rectangular Parallel Piped(one) and XZP Infinite 
half space delimited by coordinate plane (5 ..)





Middle was shifted for X=6 cm, Y=-3 cm, Z=135 cm to the
left chest of the anthropomorphic phantom.

ROT-DEFIni card was used

Beam – rotate in XY plane around the anthropomorphic 
phantom from 0 to 360 degrees with a step of 15 degrees.

Rotation with command 

BEAM and BEAMPOSit

BEAMAXIS

SOURCE



starting point of the beam:  x and y coordinate

and beam direction:

was set with the help of the rectangle where for 15 degrees 

( lower part of the figure correspond with positive angle)

coordinates for 15 degrees were X=-30 and Y=-10 and 

cos(x)= 0.9659… and cos (90-x)=0.258819… etc.





Source.f file
*  Particle coordinates

XFLK   (NPFLKA) = XBEAM
YFLK   (NPFLKA) = YBEAM
ZFLK   (NPFLKA) = ZBEAM

was replaced by:
* Particle coordinates
XFLK (NPFLKA) = WHASOU(1)+ (WHASOU(2)- WHASOU(1))* 
FLRNDM(XXX)
YFLK (NPFLKA) = WHASOU(3)+ (WHASOU(4)- WHASOU(3))* 
FLRNDM(XXY)
ZFLK (NPFLKA) = WHASOU(5)+ (WHASOU(6)- WHASOU(5))* 
FLRNDM(XXY)

variables WHASOU(*)

Angle -45 degrees: 

X:    -45 .. -15
Y:     15 ..  45
Z:   116 .. 146



XY projection



XZ projection



YZ projection

simplified model of the beam



thresholds were set by EMFCUT:

dose: 

transport thresholds in all regions

for electrons were 1E-5 GeV (10 keV), 

for gama 1E-6 GeV (1 keV)

production thresholds in all materials the same

kerma:

transport thresholds in all regions

for electrons were 0.002 GeV ( 2 MeV)

for gama 1E-6 GeV (1 keV)

production thresholds in all materials the same



Dose per region (back glass) : 

dose (GeV/g) in glass
fluence (particle/cm2)  in vacuum
kerma (GeV/g) in air

evaluated ratios: 

Dose per fluence: (Gy.cm2) … dose multiplied by a factor of
1.602176462E-7  
and 
dose per kerma: (Gy/Gy)





Geometry Energy

(MeV)

Dm/Ka(ROT)

(Gy/Gy)

Dm/Fl(ROT)

(pGycm2)

ROT 0.662 0.7270.003 2.2690.001

ROT 1.253 0.7570.003 4.0550.002

Table 4A. Dm/Ka (ROT) and Dm/Fl (ROT) in back display glass placed on the chest of reference voxel man phantom, rotational

geometry, simplified model

Geometry Energy

(MeV)

Dm/Ka(ROT)

(Gy/Gy)

Dm/Fl(ROT)

(pGycm2)

ROT 0.662 0.7640.008 2.3900.006

ROT 1.253 0.7930.008 4.2010.010

Table 4B. Dm/Ka (ROT) a Dm/Fl (ROT) in back display glass placed on the chest of the reference voxel man phantom, 

rotational geometry







thick 

(mm)

width 

(mm)

length 

(mm)

glass 1 100 80

plastic 3 100 80

aluminium 0.5 100 80

board 0.5 100 80

aluminium 0.5 100 80

plasitc 4 100 80

Area no. 1:

Al2O3 - OSL/TL 



MeV Dose (GeV/g) Fluence 

(particle/cm2)

pGy cm2

(simulation)

pGy cm2

(paper „front“)

0.02 1.13E-7 (1.0%) 1.04 (0.1%) 1.75 9.20

0.03 8.93E-7 (1.0%) 1.04 (0.1%) 1.41 2.04

0.04 2.66E-6 (0.7%) 1.04 (0.1%) 4.28 1.71

0.05 3.86E-6 (1.0%) 1.04 (0.1%) 5.95 1.30

0.06 4.26E-6 (0.7%) 1.04 (0.1%) 6.66 1.01

0.1 4.53E-6 (1.0%) 1.04 (0.1%) 6.98 6.70

0.2 7.32E-6 (1.0%) 1.04 (0.1%) 1.14 9.60

0.3 1.04E-5 (0.8%) 1.04 (0.1%) 1.60 1.44

0.5 1.57E-5 (0.9%) 1.04 (0.1%) 2.42 2.39

0.66 1.94E-5 (1.0%) 1.04 (0.1%) 2.99 3.11

1.25 2.98E-5 (0.8%) 1.04 (0.1%) 4.59 5.27

2 4.16E-5 (0.7%) 1.04 (0.1%) 6.41 7.39
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30 keV: dose 8.93 e-7 GeV/g

2 MeV: dose 4.16 e-5 GeV/g
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Source: E=300 keV ΔX, ΔY = 1 cm



MeV Dose 

(GeV.cm3/g)

Fluence 

(particle.cm3/cm2)

pGy cm2

(simulation)

pGy cm2

(paper)

0.05 5.21E-09 

(0.6%)

1.01E-03 (0.1%) 0.82 1.39

0.1 4.80E-09 

(0.8%)

1.02E-03 (0.1%) 7.52 9.60

0.2 7.23E-09 

(0.7%)

1.02E-03 (0.1%) 1.13 1.28

0.3 1.03E-08 

(0.9%)

1.03E-03 (0.1%) 1.60 1.73

0.662 1.92E-08 

(1.0%)

1.03E-03(0.1%) 2.98 3.37

1.253 2.99E-08 

(1.0%)

1.03E-03(0.1%) 4.67 5.50

water phantom in air, AP orientation, out (board replaced by= plastic)

resistor volume 0.001 cm3
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

Weight ratio 

%

Density 

g/cm3

Metal:

63 %

Metal 63 (59.34) 5.83 Cu -20% (12.6%)

Ceramics 24 (24) 3.72 Fe – 8% (5.04%)

Polymer 13 (16.66) 1.17 Zn – 2% (1.26%)

Table 2. Board – composition (2)

(2) Yamane LH, Morales, VT, Espinosa DCR, Tenorio JAS , Waste Manag. 31 (2011) 2553-8 


