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0.6 mm 

Ti Cap 0.05 mm Ti  

��
   +� *	��"���	
 m�  *�"2���   ��	
 ���� 6������    �������
 �� ��' �"4	1     .+��	�%� -	%� ��
 )   �_%'(
 

"#$&�   �2
� ./��� 0	�+	1 �   �� !
	91	�� :��   ;<�	%, �"�;�       ��	@"%1� 	%�  �%, +�MCNP4C   �  :�� !%��[
   	%� 

  +� +� ��	@"1��  *	��"2TLD-GR200A #
    6   	� ����� 	�� �S�  �B 31� ��'. $v2�  6+� *	��"���	
�� *�"2 %� 6

<�� 	� )���� ��	
 ���� 6��������' �"4	1 )	�� �31� ��' �B.  
  

   مواد و روشها-2

  ه دان توصيف -2-1

��� 6���� ��;2�  ����	
���� �"4	1� ��'  ��������
.+��	�� -	� ��
 ) �_'(
 "#$&�� 0	�+	1 

�2
� ./���)NRCAM12()7_'R(
 -�;& �� )  �C4�� �ni 	� D; �	" 
 `$w +� *� ���;"1� I;K/J�C �   � �"�

 �w�	4 �niP/J�C �  �;b� �"�Q/s�C �   �"��'	� !�. 
 `$w +� ���� x�A, �	" � D;� �;b OLL/J�C �  �"�  �

�ni  !C4��OtQ/J�C �   !w�	4 �ni � �"�KPK/J�   !b��d� *� ��y�+ 0H *	\"�� �� �, 31� ��' �"4	1 �"� !C

7�' �;b �� z1;"� r/J�  31� ��' 7&� �"� !C . )�;B{, 74�� ]$
+��*��, 6 z1;"� �ni �� 

Qt/s%±OLr/J�  ��	
 �, �"� !C���RJr �;n� �+;
 	\�H �� !2[h -�;& �� � 34�;$���i )31� ��' o ��

��� �"E�?.+� � )6�!<H ��	� k;� x B��� 	�  �"3/ −

cmgRs/R �,�
 -	9N, 9.09%;  C, 18.18%;  H, 63.63%;  

O, 9.09% �'	� !�   . o�+;
 �;�� �� �w;
 	�+��",� *	\$ ; �F}� �	#E �;b )����	
 (Leff) ����� R/r�C �   �� �"�

�' �"E�? �l�.  

      

  

  
  

                                7�'R����  +� ���� 6� !$����	
���� �� ��' � <;
 �������
.+��	�� -	� ��
  ) �_'(
"#$&��.  
  

    TLDاندازه گيري توزيع دز اطراف دانه با استفاده از دزيمترهاي -2-2

+;
o� ���� Y��b� +� ��	
���RJr��� NRCAM12  +� +� ��	@"1� 	�2� *	��"TLD-GR200A�� �  D;"�	E 

? �+���� 8A? !B�C
 �' *� .+���"2.	�TLD-GR200A 	\&�i 7�' �� � �� !�ni W/~   � �%"2 C � 3�	d%�  

T/�  �"2 C �!� �$'	�]~[ . )!9#_� �2[h -�;c� D;"�	E �	#�� ��r 
cmRQ×rJ×rJ7�	' RQ��@&   �B_C
   8A%?

          �� �� �� ��$���
 .	�;
�
 D	2
 	
 �' �"E�? �l� ��  �� ? . � ��@&    ? ���i ��@& !�	   � ���� *� +�� *	%��"2 TLD 

 �'	� !�]Q[ .   �B_C
 D;"�	E k;� ��     *��� 8A? � ��@&  !�	 ���' �"E�? �l�]K[ .<�� ? �+���� *��� D;"�	E 6 %  *�

     � !Z	#' +� o�	
   �+���� .��� D;"�	E 6 ���    ��? !h��b �2�p .��S�	B2�	� o�	
 .� ? %��]s[ .� .	%��"2�+ TLD 

   	� 7h��� +� `
  ���	��? � 0; 1��9 < ]r[  )   ���2� �����  7�� �� �   9#
 *	�       !��;%
�
 � ���� ���%i D;"�	E �� ��' �



 

���' .       � 0���H 31�� � 0;�+H �� ����
 	� S�	  3y��i 6 TLD 	�         z%1;
 0	%_� �%� �� ��%' I�%w +� ����� )

 .	��"2�+�TLD !� 31�� ��H . �n��� -�;c� +� �91	�� �;��E)R (�� �'	�]O[.  

   )             �                                                                                  (
TEFCF

R
rD

××

=

•

),( θ                                      

 �� �;��E 6��:),( θrD
•�n�� �� +� G$�H (r,θ)) R e��;4 TLD � �c
 ���� �	2Z� 	� 

'��
� *	�TLD (ECC))�$ �+ +� �B� �   CF �� 0; 1��9 <	� �;"�	ETLD) c/µGy ( ��' ��9 <	� ;
�
 .���

 3<	9�U� )EF./��� � �c
 �;"�	E  �� TLD .���  ./��� 	� ����	
 �2�pkeV X� -	#<	n� �� �w;
 	� �� 

 	� ����� 0��S��~�/��' �"E�? �l� �� ]X[  �T��i ���;
�
 0	�+ -��  .	� TLD!�  �'	� ]~[.   
  

  محاسبات مونته كارلو -2-3

	
 �;l$� �� � �:�� )!��[
 +;
�Y��b� +� o ���� NRCAM12 
103

Pd !
	91	�� :�� 	�3�;�    	%� ;<�	�

.� ?�	_�  ��MCNP4C #
  6 �'. ���"�<�;
;E I�w �, 6�� �#'� e�	
 � x� � �c%d�� `,��  *	%� K� L 

� � 0;"{�	, !?�$,��
 �� �� !C'� �1 � *+	 �$�]X)~[ . ����Pd-103��� NRCAM12 ��� (��� �� )   �%��E .�

 k	#' �� cm�W� 9'  �' .+	1 .	\<;C1 �� D;"�	E� !�"1;
 �� �;c�� B�
 !b��d� � .��� .	�  �%' �. <�%�   7

        ;�	F *	\���"�<� �	
;, ��� � �2�p */��� 0�;� �,� <;
 �       B%? *	%\�;
;E z1;
 ��' �     � +� ��%' 7 %�   )�2�%p 6

�"��   � 9' ��;�	F .	\���"_<� �	                    �%' �%"E�? �%l� �� �%���� +� 	%� 	%��� )!%���"�<� ��	#
 ��E 	� � ��� .+	1]~ .[

 +;
 �91	���     IH �� +� o  +� ��	@"1� 	� �<	
 F6    �	
 ���#
 	��  *	%� �vd ��V×T/�          �%�+ *	%n4 �%� 0� %1� *��%�

�W/�%  �' D	[�� . .�"2�+� .	��"���	
 ����      7�
��
 8	1� ��TG43-U1 #
   �' 6.     	�� �;%l$� �%� %�     �	%, 	%� �B

  !��[
+;
�   +� o  !B�C
 D;"�	E ��      �<	
 +� ��	@"1� 	� 8A?F4    IH �� +� �� �	' 7��9
 ����� ���2� ��    �9%1	��

��?�� .!B�C
 `$w �� ��	w D;"�	E 8A?(C5O2H8)   �" B��� 	� �g/cm
2 Rt/R� 9'  ����? *+	1.  

  

   و بحث نتايج-3

    
 ���� +� G$�H 3�	F����	�RJr      	%� �%���� IH D;"�	E �� )��' � <;
 (cGyh
-1

U
-1

) JKL/J%±KJO/J �� � 

 !B�C
 D;"�	E      	� ����� 8A?(cGyh
-1

U
-1

) JKP/J%± QJR/J  �' �91	�� .     ��%' �9%1	�� �Z	#%' +� o�	
  z%1;


 3�;� :��    ;<�	� D;"�	E ��     �B_C
 � IH .	�    �+���� ���	�� 	� 8A?     .	%��"2�+� 	%� ��%' *� ?TLD   D;"�	%E ��

�B_C
   � ����? �B�	�� IH �� ��' 7��9
 � 8A?���w �� ]�	"��7�' � L ���H31� .   D	%[�� D	S$� ��	@1	"�

e�	�+H !��[
   �' �4 ����  .  <�%� 8A%? !B�C
 D;"�	E �� ��' *��? �+���� !Z	#' +� o�	
 ���;2� *	$���  7

        �Z	� �, �'	� !� ���� 0�' �4t % � YA"4�   �� ����� 6 ? �+��               �� �%n�� �� ��%' �9%1	�� ���%�� � ��%' *�

"�	1    � �"2K % � YA"4�    ? �+���� ����� 6        "�	1 �1 �n�� �� ��' �91	�� ����� � ��' *� �"2   3%1� ��%' .� %� 6

  �9
 D	S$� �F��7  �+���� ���	��        .	��"2�+� 	� ��' *� ?TLD   �B_C
 D;"�	E ��      �c%
 ���	�� �� 8A?     �� ��%' �

 IH D;"�	E �  (  31� �;\��  . 	1 ��� �	�� �   .	n4  +� �"2�s %  �;' !� ���	��.   ���%w ��L     *��S�	B%2�	� o�	%
 

��     "�;� :�� 	� �, ���� 6�       7�
��
 8	1� �� � IH �� ;<�	, TG43-U1          3%1� ��%�H 3%1� ��%' �9%1	�� .   D�%Z



 

#ni%% � !<;%%b �;%%�� *�� 3%% �"���	%%�� 6� �� �

����.  *	\C�' *	����;2� r�  �
 j%<� %     o�	%
 -��

	B2�	�         j%C"d� *	� �C&	E �� )IH �� �� *��S�

��+ �Bh �� ���� (,�� +����� !� 0	�� �.   
  

7_'L���' �91	�� �Z	#' +� o�	
 �B�	��   �, 	�MCNP4C 

D;"�	E �� �B_C
 � IH .	� �+���� � 8A?  *� ?

 .	��"2�+� 	� ��'TLD �B_C
 D;"�	E ��  � 8A?

�2�p +� jC"d� 7&�;E .��� IH �� ��' 7��9
���� �2�p ��;2� 6 ��� .���  ����	
 .��RJr -	� ��
 �������
 �� ��' � <;
 

�"B� �_'(
 � .+��	�� �2
� ./��� 0	�+	1 .�.? �+���� !Z	#' +� o�	
 ���;2� *	$���  <�� 8A? !B�C
 D;"�	E �� ��' *�  �4 7

�'	� !� ���� 0�' .���	�� ���;2� �� �F� 6�? �+���� � "�	E �� ��' *�#
 � 8A? !B�C
 D;  � IH �� ��' 6 31� �;\�� (.  
  

���wR� ���� �Z	#' +� o�	
 NRCAM12.�+����   	� ��' *� ?.	��"2�+� TLD ��' �91	�� �  �, 	�MCNP4C 8A? !B�C
 � IH D;"�	E ��.  

MCNPCalculated (Water)  MCNP Calculated(plexiglass)  TLD Measured (plexiglass)  Distance(cm)  
1.34    0.25  
1.24 1.17 1.15 0.5 

1.12 1.13   0.75 

1 1 1 1 

0.783 0.850 0.819 1.5 

0.602 0.706 0.776 2 

0.348 0.473 0.507 3 

0.198 0.306 0.313 4 

0.111 0.195  0.201  5 

0.0354     7 
  

!� �� 	����;2� +� �, �;n�	2� H�*��� )� ��+ �� )7&�;E �2��B2�	� �w�� �@& �� *��S�	 �"�� � ���� �� ����� 6

��"���(E� 	� ]���+ e�!� e�	, � ���	 .7�'r�I�
   ��+ �� )IH �� �� *��S�	B2�	� o�	
 -��� �� )jC"d� *	

!� 0	�� ���� (,�� +� �C&	E �Bh ��� .��+ ���+ *��S�	B2�	� )�"�p;, *	� �C&	E �� !1;B�� !S"B��� � �	

���� �;w� .��&	E �� !S"B��� 6��+ �� )�C� !� e�	, �"?�(� *	���	 . ��7_' �� ��' �1� .	����;2� s  o�	


3�;� :�� z1;
 ��' �91	�� .��S�	B2�	� D;"�	E �� ;<�	� �B_C
 � IH .	� �+���� ���	�� 	� 8A?  ��' *� ?

 .	��"2�+� 	�TLD�B_C
 D;"�	E ��  31� ��' �B�	�� IH �� ��' 7��9
 � 8A?.   

  

   

  

  

  
             

  )الف               (                     )ب(                                     

0

0.2

0.4

0.6

0.8

1

1.2

0 20 40 60 80 100

Angle(deg.)

A
n

is
o

tr
o

p
y

 F
u

n
c

ti
o

n
, 

F
(r

,θ
)

r=0.25 cm

r=0.5 cm

r=0.75 cm

r=1 cm

r=1.5 cm

r=2 cm

r=3 cm

r=4 cm

r=5 cm

r=7 cm
0

0.2

0.4

0.6

0.8

1

1.2

0 1 2 3 4 5 6 7 8

Distance (cm)

A
n

is
o

tr
o

p
y

 F
u

n
c

ti
o

n
, 

F
(r

,θ
)

θ=0º

θ=10º

θ=20º

θ=30º

θ=40º

θ=50º

θ=60º

θ=70º

θ=80º

θ=90º

7_'r� ���� .��� IH �� ��' �91	�� .��S�	B2�	� o�	
 -��  �
NRCAM12  :j<� ( IH �� ��' �91	�� .��S�	B2�	� o�	
 -��  �


�C&	E .��� jC"d� .	�I )����+ �Bh�� ���� (��� +�  ( .	���+ .��� IH �� ��' �91	�� .��S�	B2�	� o�	
 -��  �


�C&	E �Bh�� ���� (��� +� jC"d�. 

0.00E+00

2.00E-01

4.00E-01

6.00E-01

8.00E-01

1.00E+00

1.20E+00

1.40E+00

1.60E+00

0 1 2 3 4 5 6 7 8

Distance (cm)

R
a

d
ia

l 
D

o
s

e
 F

u
n

c
ti

o
n

, 
g

(r
)

Calculated in plexiglass

Measured in plexiglass

Caculated in water

Measured corrected in water



 

o�	%%
���	�� YA"%%4� +� ��%%�H 3%%1�� .��S�	B%%2�	� �+��%%�� ?%% �9%%1	��� *��/� % 	%%
V %3%%1�.  3%%�	F

    D;"�	E �� ��' �91	�� *��S�	B2�	�     !B�C
 � IH .	�     3�;� :�� �� 8A?     �+���� ���	�� 	� ;<�	�  � ?    	%� ��' *

  .	��"2�+�TLD  ����? �B�	��.           IH �� ��%' �9%1	�� *��S�	B%2�	� 3�	FTTU/�        !B%�C
 �� ��%' �9%1	�� )

  8A?TVW/�   ? �+���� �        8A? !B�C
 �� ��' *�TTX/� #
    �' 6.   	�� �;l$� ��� � �B�     %<�� 	%� ���� 6    �%��� 6

��	
������     ��
 �������
 �� ��' �"4	1      & � !�'(
 )*+��	�, -	�!"#$)NRCAM01.()      � !Z	#%' +� o�	


  � *��S�	B2�	� o�	
�  	� ���� 6   ���� �$p � ��	
������ �� �� ��' �"4	1    	%1 z%1;
 �%, 	� %���� � +� 6�  *�%"2

    *	\C�' *	����;2� �� )��� ��'W�   � j<�W�   31� ��' ����H I.       �� ��' �91	�� *��S�	B2�	� 3�	FHI   �%��� 

NRCAM01	� ����� VXX/� #
  � ��' 631.   
  

7_'s���' �91	�� .��S�	B2�	� o�	
 �B�	��   �, 	�MCNP4C D;"�	E �� �B_C
 � IH .	�  8A?�+���� �  	� ��' *� ? .	��"2�+�TLD  ��

�B_C
 D;"�	E IH �� ��' 7��9
 � 8A? *	� �C&	E �� jC"d� .	���+ .��� L )r� Q ���� .��� �"2�"�	1 NRCAM12.  
  

  

  

  

  

  

  

  

  

  
  

2.0 cm Radial Distance

0

0.2

0.4

0.6

0.8

1

1.2

0 20 40 60 80 100

Angle(deg.)

A
n

is
o

tr
o

p
y

 F
u

n
c

ti
o

n
,F

(2
,θ

)

Calculated in plexiglass

Measured in plexiglass

Calculated in water

Measured corrected in water

3.0 cm Radial Distance

0

0.2

0.4

0.6

0.8

1

1.2

0 20 40 60 80 100

Angle(deg.)

A
n

is
o

tr
o

p
y

 F
u

n
c

ti
o

n
,F

(3
,θ

)
Calculated in plexiglass

Measured in plexiglass

Calculated in water

Measured corrected in
water

5.0 cm Radial Distance

0

0.2

0.4

0.6

0.8

1

1.2

0 20 40 60 80 100

Angle(deg.)

A
n
is

o
tr

o
p
y
 F

u
n
c
ti
o
n
,F

(5
,θ

)

Caculared in plexiglass

Measured in plexiglass

Calculated in water

Measured corrected in water

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 5 10 15

Distance (cm)

R
a
d
ia

l 
D
o
s
e
 F

u
n
c
ti
o
n
, 
g
(r

)

Best® double-wall

Intersource

Bebig IsoSeed® 

NRCAM01

NRCAM12

0.5 cm Radial Distance

0

0.2

0.4

0.6

0.8

1

1.2

0 0.2 0.4 0.6 0.8 1 1.2

Cosθ 

A
n
is

o
tr

o
p
y
 F

u
n
c
ti
o
n
, 
F
(0

.5
, 
C

o
s
θ
)

Theragenics Model 200 light seed

Intersource

Bebig IsoSeed® 

NRCAM01

NRCAM12

7_'Q� j<�( �� �;��� IH �� ��' �91	�� �Z	#' +� o�	
 �B�	�� ����NRCAM01 �  ����NRCAM12  ���� �$p ��' �91	�� �Z	#' +� o�	
 	�

��	
���RJr"4	1 �� �� ��' � 	 )Q�I(�C&	E �� IH �� ��' �91	�� .��S�	B2�	� o�	
 �B�	��  Q/J �;��� �2�p (��� +��"2�"�	1 

 �� �� ����NRCAM01 �  ����NRCAM12 ��' �91	�� .��S�	B2�	� o�	
 	� ��	
 ���� �$p ���RJr�� �� ��' �"4	1  	. 



 

   �, 	� IH D;"�	E �� ���H 31�� *	�+� +� ��	@"1� 	�MCNP4C  !<	
 �F6)  .	\ $�$�� %�   *	%� �%��� +� �( 

NRCAM12� NRCAM01) �' �1�7�' �� � �U��� ���H  .�;��Z  31� ���� !<;b �;�� *	"1�� ��.  
    

  

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Z
 (

c
m

)

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

X (cm)       

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Z
 (

c
m

)

-1-0.8-0.6-0.4-0.200.20.40.60.81

X (cm)  
                                    )I(                                                                                                                     )j<�(  

                               

7�'O�.	\ $�$� � �*��� ;<�	, 3�;� -	91	�� +� ��	@"1� 	� ��' �1� +��() :j<� ( ����NRCAM01 � )I ( ����NRCAM12..  

    

   نتيجه گيري-4

.�"2�+� .	��"���	
 ��� ���� �2�p 6  .�Pd-103 -	� ��
 �������
 �� ��' � <;
  ).+��	��

�"#$& � �_'(
 z1;
 ) -	91	��"�;� � � ;<�	� :�� &;
 8	1��� ���[
  � 7_
��
 *	� TG-43U1 6  #


���'.  +� �"2, YA"4�RJ % � 6  ]�	"� � -	91	�� +� ���H 31���+���� �$���	�� ).� ? �	9"Z� � 3�& �

� 9'  .+	1�����  �+���� �� m ��
 6�� �� ��' D	[�� .� ? �'	�. 	��� �B+� *	��"���	
�� *�"2�<�� 	� ���� 6  6

 ��' �"4	1 ���� ��.	\C_'W��  ���� �, ��� !� 0	��NRCAM01 +� �	"E������ *�"\� *�"2 .$v2�  6

 6�� .�"2�+� .	��"���	
��� �	� �S�� ���� ;
 .	��' �B�	�� 6 ���� ��	1 z1;
 ��' � <..	\C_' �� ]�	"� W 

�U!� 0	��   �� �������.	�  NRCAM01� NRCAM12  !�	\w *	������	"1� �h ���$'	� ��.  
  

  مراجع
1- Bernard S., Vynckier S., "Dosimetric study of a new polymer encapsulated palladium-103 

seed". Phys. Med. Biol.50:1493-1504, January 2005. 

2- Rivard M. J., Coursey B. M., DeWerd L. A., Hanson W. F., Huq M. S., Ibbott G. S.,  Mitch M. 

G., Nath R., Williamson J. F., "Update of AAPM Task Group No.43  Report: A revised AAPM 

protocol for brachytherapy dose calculations". Med. Phys.  31(3):633-674, March 2004. 

3- PTW.  “TL Detectors”. D577.131.0/2: 1-9, 

4- Anagnostopoulas G., Baltas D., Karaiskos P., Sandilos P., Papagiannis P. and Sakelliou L., 

"Thermoluminescent dosimetry of the selectseed 
125

I interstitial brachythrapy seed". Med. 

Phys. 29(5), May 2002. 

 -5        سازي    و روش شبيهTLD  با استفاده از دزيمتر103- پارامترهاي دزيمتري چشمه پالاديمتعيين"مريم قاسمي غنچه نازي، 

      .        1385نه شكراني، غلامرضا رئيس علي، پروا: ، پايان نامه كارشناسي ارشد، دانشگاه علوم پزشكي اصفهان، اساتيد راهنما"كارلو مونت   

6- Meigooni A. S., Bharucha Z., Yoe-Sein M., Sowards K., "Dosimetric characteristics of the Best 

double-wall 
103

Pd  brachytherapy source". Med. Phys., 28:2568-2575,2001. 


	137.pdf (p.715-720)

