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ENERGETIC PROPERTIES INVESTIGATION OF
REMOVING FLATTENING FILTER AT PHANTOM

SURFACE: MONTE CARLO STUDY USING BEAMnrc
CODE, DOSXYZnrc CODE AND BEAMDP CODE

M.Bencheikh1, A. Maghnouj, J. Tajmouati
University of Sidi Mohamed Ben Abdellah, Fez, Morocco

The Monte Carlo calculation method is considered to be the most accurate method for dose calcu-
lation in radiotherapy and beam characterization investigation. In this study, the Varian Clinac 2100
medical linear accelerator with and without 
attening ˇlter (FF) was modelled. The objective of this
study was to determine 
attening ˇlter impact on particles' energy properties at phantom surface in
terms of energy 
uence, mean energy, and energy 
uence distribution. The Monte Carlo codes used in
this study were BEAMnrc code for simulating linac head, DOSXYZnrc code for simulating the absorbed
dose in a water phantom, and BEAMDP for extracting energy properties. Field size was 10× 10 cm,
simulated photon beam energy was 6 MV and SSD was 100 cm.

The Monte Carlo geometry was validated by a gamma index acceptance rate of 99% in PDD and
98% in dose proˇles, gamma criteria were 3% for dose difference and 3 mm for distance to agreement.
In without-FF, the energetic properties were as follows: electron contribution was increased by more
than 300% in energy 
uence, almost 14% in mean energy and 1900% in energy 
uence distribution;
however, photon contribution was increased by 50% in energy 
uence, almost 18% in mean energy,
and almost 35% in energy 
uence distribution. The removing 
attening ˇlter promotes the increasing
of electron contamination energy versus photon energy; our study can contribute to the evolution of
removing 
attening ˇlter conˇguration in future linac.

� ¸Î¥ÉÒ ´  μ¸´μ¢¥ ³¥Éμ¤  Œμ´É¥-Š ·²μ Ö¢²ÖÕÉ¸Ö ¸ ³Ò³ ÉμÎ´Ò³ ¸¶μ¸μ¡μ³ ¢ÒÎ¨¸²¥´¨° ¤μ§Ò
¢ · ¤¨μÉ¥· ¶¨¨ ¨ ¨¸¸²¥¤μ¢ ´¨ÖÌ Ì · ±É¥·¨¸É¨± ¶ÊÎ± . ‚ ¶·¥¤¸É ¢²¥´´μ° · ¡μÉ¥ ¤ ´´Ò° ³¥Éμ¤
¶·¨³¥´Ö¥É¸Ö ± ³¥¤¨Í¨´¸±μ³Ê ²¨´¥°´μ³Ê Ê¸±μ·¨É¥²Õ Varian Clinac 2100 ¸ ¢Ò¶·Ö³²ÖÕÐ¨³ Ë¨²Ó-
É·μ³ (‚”) ¨ ¡¥§ ´¥£μ. –¥²ÓÕ ¨¸¸²¥¤μ¢ ´¨Ö Ö¢²Ö¥É¸Ö μ¶·¥¤¥²¥´¨¥ ¢²¨Ö´¨Ö ¢Ò¶·Ö³²ÖÕÐ¥£μ Ë¨²ÓÉ· 
´  Ô´¥·£¥É¨Î¥¸±¨¥ ¸¢μ°¸É¢  Î ¸É¨Í ´  Ë ´Éμ³´μ° ¶μ¢¥·Ì´μ¸É¨ ¢ É¥·³¨´ Ì ¨´É¥£· ²Ó´μ£μ ¶μÉμ± 
Ô´¥·£¨¨, ¸·¥¤´¥° Ô´¥·£¨¨ ¨ · ¸¶·¥¤¥²¥´¨Ö ¨´É¥£· ²Ó´μ£μ ¶μÉμ±  Ô´¥·£¨¨. �Ò²¨ ¨¸¶μ²Ó§μ¢ ´Ò
¸²¥¤ÊÕÐ¨¥ ±μ¤Ò Œμ´É¥-Š ·²μ: BEAMnrc Å ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¨¸Ìμ¤´ÒÌ ¶ · ³¥É·μ¢ ²¨´¥°-
´μ£μ Ê¸±μ·¨É¥²Ö, DOSXYZnrc Å ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¶μ£²μÐ¥´´μ° ¤μ§Ò ¢ ¢μ¤´μ³ Ë ´Éμ³¥ ¨
BEAMDP Å ¤²Ö ¨§¢²¥Î¥´¨Ö Ô´¥·£¥É¨Î¥¸±¨Ì ¸¢μ°¸É¢. ‚ ³μ¤¥²¨·μ¢ ´¨¨ ¡Ò²μ ¨¸¶μ²Ó§μ¢ ´μ ¶μ²¥
· §³¥·μ³ 10× 10 c³, ¶ÊÎμ± ËμÉμ´μ¢ ¸ Ô´¥·£¨¥° 6 Œ‚ ¨ SSD Å 100 c³.

ƒ¥μ³¥É·¨Ö Œμ´É¥-Š ·²μ ¡Ò²  μ¶·¥¤¥²¥´  ¸μ£² ¸´μ § ¤ ´´μ° ¢¥²¨Î¨´¥ £ ³³ -¨´¤¥±¸ : 99%
¢ PDD ¨ 98% ¢ ¸¥Î¥´¨ÖÌ ¤μ§Ò, ±·¨É¥·¨¨ ¤²Ö £ ³³ -¨´¤¥±¸  ¡Ò²¨ Ê¸É ´μ¢²¥´Ò ¤²Ö · §´¨ÍÒ ¢ ¤μ§¥
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3% ¨ ¤²Ö · ¸¸ÉμÖ´¨Ö ¤μ ¸μ¢¶ ¤¥´¨Ö 3 ³³. ‚ ¸²ÊÎ ¥ ¡¥§ ‚” ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¸²¥¤ÊÕÐ¨¥ Ô´¥·£¥É¨Î¥-
¸±¨¥ ¸¢μ°¸É¢ : ¢±² ¤ Ô²¥±É·μ´μ¢ ¢Ò·μ¸ ¡μ²ÓÏ¥ Î¥³ ´  300% ¢ μÉ´μÏ¥´¨¨ ¨´É¥£· ²Ó´μ£μ ¶μÉμ± ,
¶μÎÉ¨ ´  14% Å ¤²Ö ¸·¥¤´¥° Ô´¥·£¨¨ ¨ ´  1900% Å ¢ · ¸¶·¥¤¥²¥´¨¨ ¨´É¥£· ²Ó´μ£μ ¶μÉμ± .
�¤´ ±μ ¢±² ¤ ËμÉμ´μ¢ ¢Ò·μ¸ ´  50% ¤²Ö ¨´É¥£· ²Ó´μ£μ ¶μÉμ±  ¨ ¶μÎÉ¨ ´  18% Å ¤²Ö ¸·¥¤´¥°
Ô´¥·£¨¨,   É ±¦¥ ¶μÎÉ¨ ´  35% Å ¢ · ¸¶·¥¤¥²¥´¨¨ ¨´É¥£· ²Ó´μ£μ ¶μÉμ± . “¤ ²¥´¨¥ ¢Ò¶·Ö³²Ö-
ÕÐ¥£μ Ë¨²ÓÉ·  ¶·¨¢μ¤¨É ± Ê¢¥²¨Î¥´¨Õ Ô´¥·£¥É¨Î¥¸±μ£μ § £·Ö§´¥´¨Ö Ô²¥±É·μ´ ³¨ μÉ´μ¸¨É¥²Ó´μ
§ £·Ö§´¥´¨Ö ËμÉμ´ ³¨. �·¥¤¸É ¢²¥´´μ¥ ¨¸¸²¥¤μ¢ ´¨¥ ³μ¦¥É ¶μ³μÎÓ ¢ · §· ¡μÉ±¥ ¸¨¸É¥³ ¡¥§ ¢Ò-
¶·Ö³²ÖÕÐ¨Ì Ë¨²ÓÉ·μ¢ ´  ¡Ê¤ÊÐ¨Ì ²¨´¥°´ÒÌ Ê¸±μ·¨É¥²ÖÌ.

PACS: 87.55.kh; 87.53.Jw; 87.56.bd; 29.20.Ej
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