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sV gls IS 55 50keV 545 40 (o5 5l aw sl
L 63,51 (©) 5 (F) Ul 5 (A)

A (b -

Sl andl O 93 Glp sl mb BB
hemispherical-, hemispherical ¢, sl

E (Kev) hemispherical hemispherical-conical
40 1084CGycm?/min 1123.3 CGycm2/min
45 1324.8 CGycm?/min 1315.2 CGycm2/min
50 1411.2 CGycm?/min 1555.3 CGycm2/min

(A)J"ga &Js" C‘."j ﬁ:u.a Zrd_p.l?

E(Kev) hemispherical hemispherical-conical
40 0.362 CGycm2/min/u 0.432 CGycm2/min/u
45 0.393 CGycm2/min/u 0.461 CGycm2/min/u
50 0.424 CGycm2/min/u 0.493 CGycm2/min/u

5,055 b o215 L hemispherical-conical aeix> sles 555 @b amslis if Jpur

E(Kev)=40 E(Kev)=45 E(Kev)=50
S,sldss This  Rivard W i This  Rivard s g This Rivard ot e
work work work
dater b 253 e e e
(cm) Aoy BIPPR
0.5 1.61 1.51 6 1.58 1.455 8 1.54 1.418 8
1 1 1 0 1 1 0 1 1 0
1.5 0.68 0.736 -7 0.76 0.761 -0.1 0.73 0.780 -6
2 0.54 0.573 -5 0.63 0.612 3 0.6 0.641 -6
2.5 0.42 0.462 -9 0.48 0.507 -5 0.49 0.542 -9
3 0.36 0.381 -5% 0.39 0.43 -9 0.44 0.47 -6
35 0.29 0.318 -9 0.33 0.369 -10 0.4 0.411 -3
4 0.24 0.269 -10 0.29 0.32 -9 0.329 0.362 -9
4,5 0.21 0.229 -8 0.26 0.278 -6 0.297 0.322 -8
5 0.18 0.196 -8 0.23 0.244 -6 0.269 0.286 -6
55 0.15 0.168 -10 0.20 0.214 -6 0.247 0.256 -3
6 0.13 0.145 -10 0.17 0.189 -10 0.213 0.229 -7
6.5 0.12 0.126 -4 0.154  0.167 -8 0.191 0.206 -7
7 0.102 0.109 -6 0.14 0.148 -5 0.176 0.185 -5
7.5 0.089 0.0943 -6 0.12 0.131 -8 0.157 0.166 -5
8 0.08 0.0818 -0.2 0.11 0.116 -5 0.141 0.150 -6
8.5 0.067 0.0712 -6% 0.092 0.103 -10 0.129 0.135 -4
9 0.059 0.0620 -5 0.088 0.0917 -4% 0.113 0.122 -7
9.5 0.051 0.0542 -6 0.079 0.0812 -2 0.101 0.110 -8
10 0.044 0.0472 -7 0.069 0.0723 -4 0.089 0.0989 -10
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hemispherical ¢, slae aain slas 552 b0 Jsi

(CM)asin Js S 0 51 alols E(Kev)=40 E(Kev)=45 E(Kev)=50
0.5 1.8 1.61 1.63
1 1 1 1
15 0.71 0.7 0.77
2 0.52 0.589 0.578
25 0.41 0.47 0.526
3 0.34 0.37 0.426
35 0.284 0.32 0.368
4 0.24 0.31 0.345
4.5 0.209 0.25 0.272
5 0.175 0.223 0.251
5.5 0.148 0.193 0.217
6 0.133 0.172 0.198
6.5 0.111 0.147 0.178
7 0.099 0.134 0.16
7.5 0.086 0.122 0.15
8 0.078 0.108 0.14
8.5 0.064 0.098 0.12
9 0.057 0.087 0.11
9.5 0.049 0.079 0.099
10 0.042 0.067 0.090
16
14F

——@—— rivard E=50kev

3 12 ~——h— this work E=50kev
] ——y— rivaed E=45kev
3 —>—— this work E=45kev
§ o ——<4—— rivard E=40kev
°
5
°
o
©

~—a@—— this work E=40kev

18
16
14 ——@—— rivard 40kev
& hemispherical-conical 40kev
12 ——yp—— hemispherical 40kev
’ rivard 45kev

——«&—— hemispherical-conical 45kev

~———&—— hemispherical 45kev

——@—— rivard 50kev
ot hemispherk

ical 50kev

Radial dose function
I
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——&—— hemispherical 50kev
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E ——#—— rivard F(0.5cm, angle, 40kev)
s ~——A—— this work F(0.5cm, angle, 40kev)
S H ——yg—— rivard F(0.5cm, angle, 45kev)
Sosl this work F(0.5cm, angle, 45kev)
2 L ——«¢— rivard F(0.5cm, angle, 50kev)
o B ~———— this work F(0.5cm, angle, 50kev)
2 .
c 04
© -
02
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I ——@—— rivard F(1cm, angle, 40kev)
I ———a—— this work F(1cm, angle, 40kev)
08 s rivard F(1cm, angle, 45kev)
s I this work F(1cm, angle, 45kev)
g | ——<¢—— rivard F(1cm, angle, 50kev)
506 | ——&—— this work F(1cm, angle, 50kev)
2
a -
2 L
£oaf
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Abstract

Background and Objective: The first formulation of AAPMTG-
43 was presented for the sources with apparent activities in 1995.
In 2004, the converted formulation was used to calculate the dose
of Nucleoid brachytherapy sources. Subsequently, the
formulation for miniature x-ray tubes called TG-43U1 protocol
was exploited along with two requirements: normalizing the air-
kerma strength and the active length of miniature x-ray tubes
limiting to zero. On the basis of the geological structure of
miniature x-ray tubes and the capabilities of the Monte Carlo
code, it has been required that TG-43U1 protocol for miniature x-
ray tubes is evaluated using this code. 50

Materials and Methods: The quantities Sk, A, g(r) and F (r, 6)
kilo electron volts are evaluated 50 dna, 45,50 for energies
conical tubes and-simulation of hemispherical and hemispherical
. edoc (2,6,0)MCNPX .

Results: After running the Monte Carlo code, the numerical
values of air-kerma strength, dose rate constant, radial dose
function and anisotropy dose function were presented in the form
of tables and figures.

Conclusion: a nice agreement was reached among the results of
hemispherical miniature x-ray tubes and the applicable tubes in
AXXent system along with hemispherical-conical miniature x-
ray tubes and the one used in intrabeam system with application
of TG-43U1 protocol.

Keywords: Miniature X-ray tube, Electronic brachytherapy, TG-
43U1, Monte Carlo code.
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