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Œμ¤¥²¨·μ¢ ´¨¥ ¢ÒÌμ¤  ¨§μÉμ¶  126I, £¥´¥·¨·Ê¥³μ£μ ´¥°É·μ´ ³¨
¸ Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥ 12Ä50 ŒÔ‚ ¢ ·¥ ±Í¨ÖÌ ´  127I ¨ 129I

�¶·¥¤¥²¥´Ò ¸¥Î¥´¨Ö ¢ÒÌμ¤  ¨§μÉμ¶  126I, £¥´¥·¨·Ê¥³μ£μ ¢ ±· É´ÒÌ ·¥ ±Í¨ÖÌ
(n, xn) ´  127I ¨ 129I ´¥°É·μ´ ³¨ ¸ Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥ 12Ä50 ŒÔ‚. � ¸Î¥ÉÒ
¶·μ¨§¢¥¤¥´Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¤¢ÊÌ ±μ³¶ÓÕÉ¥·´ÒÌ ¶·μ£· ³³: DCM (Dubna Cas-
cade Model), · §· ¡μÉ ´´μ° ¢ ‹ˆ’ �ˆŸˆ [1], ¨ MCNPX-CEM2 [2] (Cascade-
Exciton Model [3]), · §· ¡μÉ ´´μ° ¢ LANL. �·μ¨§¢¥¤¥´μ ¸· ¢´¥´¨¥ · ¸Î¥É´ÒÌ
¸¥Î¥´¨° ¢ÒÌμ¤  ¤ ´´μ£μ ¨§μÉμ¶ .

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨° �ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2005

Petrochenkov S.A., Polanski A., Sosnin A.N. P1-2005-192
Mathematical Modeling of 126I Production Generated by Neutrons
with Energy in the 12Ä50 MeV Range in Reactions on 127I and 129I

Cross sections of 126I production are generated in reactions (n, xn) on 127I and
129I nuclei by neutrons with energy in the 12Ä50 MeV range. Calculations are
carried out using two computer codes: DCM (Dubna Cascade Model), developed in
LIT, JINR [1], and MCNPX-CEM2 [2] (Cascade-Exciton Model [3]), developed at
LANL. Calculated cross sections for the given isotope are compared to the available
experimental data.

The investigation has been performed at the Laboratory of Information Tech-
nologies, JINR.
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�·μ¡²¥³  ¨¸¸²¥¤μ¢ ´¨Ö ¢ÒÌμ¤  ¨§μÉμ¶μ¢ ¢ ±· É´ÒÌ ·¥ ±Í¨ÖÌ, ¢Ò§Ò¢ ¥-
³ÒÌ ´¥°É·μ´ ³¨ ¸ Ô´¥·£¨¥° ¢ ´¥¸±μ²Ó±μ ¤¥¸ÖÉ±μ¢ ŒÔ‚, ¨³¥¥É ¢ ¦´μ¥ §´ -
Î¥´¨¥ ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö É· ´¸³ÊÉ Í¨¨ · ¤¨μ ±É¨¢´ÒÌ μÉÌμ¤μ¢  Éμ³´μ° Ô´¥·-
£¥É¨±¨. ’ ±¨¥ ¨¸¸²¥¤μ¢ ´¨Ö ¶·μ¢μ¤ÖÉ¸Ö ´  Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ Ê¸É ´μ¢± Ì,
¸μ§¤ ´´ÒÌ ¸ Í¥²ÓÕ ¨§ÊÎ¥´¨Ö μ¸μ¡¥´´μ¸É¥° £¥´¥· Í¨¨ ´¥°É·μ´´ÒÌ ¶μ²¥° ¢
¶·μÉÖ¦¥´´ÒÌ ³¨Ï¥´ÖÌ ¨§ ÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢ ¶·μÉμ´ ³¨ ¨²¨ ¨μ´ ³¨ ¸ Ô´¥·-
£¨¥° μ±μ²μ 1 ƒÔ‚/´Ê±²μ´ [4, 5]. ‚¸²¥¤¸É¢¨¥ ÔÉμ£μ ´¥°É·μ´´Ò° ¸¶¥±É· Ì -
· ±É¥·¨§Ê¥É¸Ö ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨³ Ì¢μ¸Éμ³ ¨ Ö¤¥·´μ-Ë¨§¨Î¥¸±¨¥ Ì · ±-
É¥·¨¸É¨±¨ É ±¨Ì Ê¸É ´μ¢μ± ¶·¨´Í¨¶¨ ²Ó´μ μÉ²¨Î ÕÉ¸Ö μÉ Ê¸²μ¢¨° · ¡μÉÒ
μ¡ÒÎ´ÒÌ Ö¤¥·´ÒÌ ·¥ ±Éμ·μ¢ (¢±²ÕÎ Ö ¡Ò¸É·Ò¥). �μ³¨³μ ÔÉμ£μ, μ¡²ÊÎ¥´¨¥
Ö¤¥·´μ£μ Éμ¶²¨¢  ¨´É¥´¸¨¢´Ò³¨ ¶μÉμ± ³¨ ´¥°É·μ´μ¢ ¢ É¥Î¥´¨¥ ¤²¨É¥²Ó´μ£μ
¢·¥³¥´¨ ³μ¦¥É ¢Ò§Ò¢ ÉÓ ¨§³¥´¥´¨¥ Ö¤¥·´μ-Ë¨§¨Î¥¸±¨Ì Ì · ±É¥·¨¸É¨± ³¨-
Ï¥´¨ ¸ ³μ£μ ·¥ ±Éμ·  (É ± ´ §Ò¢ ¥³μ¥ μÉ· ¢²¥´¨¥, ¨²¨ § Ï² ±μ¢Ò¢ ´¨¥ [6]).
‚¸¥ ÔÉμ μ¡Ê¸²μ¢²¨¢ ¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¨¸¸²¥¤μ¢ ´¨Ö ± ´ ²μ¢ ´¥Ê¶·Ê£¨Ì ·¥ ±-
Í¨° ´¥°É·μ´μ¢ ¸ Ö¤· ³¨.

‚ ¶μ¸²¥¤´¨¥ £μ¤Ò ¢ �ˆŸˆ ·¥§±μ ¢μ§·μ¸²   ±É¨¢´μ¸ÉÓ Ô±¸¶¥·¨³¥´É ²Ó-
´ÒÌ ¨¸¸²¥¤μ¢ ´¨° Ô²¥±É·μÖ¤¥·´μ£μ ³¥Éμ¤  £¥´¥· Í¨¨ Ô´¥·£¨¨ ¨ É· ´¸³ÊÉ -
Í¨¨ Ö¤¥·´ÒÌ μÉÌμ¤μ¢. ‚ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ �ˆŸˆ ¨¸¸²¥¤μ¢ ²μ¸Ó
μ¡· §μ¢ ´¨¥ ¶·μ¤Ê±Éμ¢ ¶·μÉμ´-Ö¤¥·´ÒÌ ·¥ ±Í¨° ¢ ³¨Ï¥´¨ 129I ¶·¨ Ô´¥·£¨¨
¶·μÉμ´μ¢ 660 ŒÔ‚ [7]. ‚ ‹ ¡μ· Éμ·¨¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° ¶·μ¨§¢¥¤¥´μ ´¥-
¸±μ²Ó±μ μ¡²ÊÎ¥´¨° Ê¸É ´μ¢±¨ ®�´¥·£¨Ö ¶²Õ¸ É· ´¸³ÊÉ Í¨Ö¯ [8], ¢ ±μÉμ·ÒÌ
´¥¸±μ²Ó±μ μ¡· §Íμ¢ · ¤¨μ ±É¨¢´ÒÌ Ô²¥³¥´Éμ¢ (127I ¨ 129I, 237Np, 239Pu ¨
É. ¤.) Ô±¸¶μ´¨·μ¢ ²¨¸Ó ¢ ¶μ²¥ ¢Éμ·¨Î´ÒÌ ´¥°É·μ´μ¢, £¥´¥·¨·Ê¥³ÒÌ ¢ ¸¢¨´-
Íμ¢μ° ³¨Ï¥´¨ (� 8,4×52 ¸³), μ±·Ê¦¥´´μ° ¡² ´±¥Éμ³ ¨§ ¶·¨·μ¤´μ£μ Ê· ´ 
μ¡Ð¥° ³ ¸¸μ° 206 ±£, μ¡²ÊÎ ¥³ÒÌ ¶·μÉμ´´Ò³¨ ¶ÊÎ± ³¨ · §²¨Î´μ° Ô´¥·£¨¨
¸ ´Ê±²μÉ·μ´  ‹‚� �ˆŸˆ. ‚ ¤ ²Ó´¥°Ï¥³ ¶² ´¨·Ê¥É¸Ö ¸μ§¤ ´¨¥ ¶·μÉμÉ¨¶-
´μ° Ô²¥±É·μÖ¤¥·´μ° Ê¸É ´μ¢±¨ SAD ´  ¡ §¥ Ë §μÉ·μ´  �ˆŸˆ. ’¥³ ´¥ ³¥´¥¥
¶·μ¢¥¤¥´¨¥ Ô±¸¶¥·¨³¥´Éμ¢ μ± §Ò¢ ¥É¸Ö ¢¥¸Ó³  ¤μ·μ£μ¸ÉμÖÐ¨³, É·¥¡Ê¥É ¤²¨-
É¥²Ó´μ£μ ¢·¥³¥´¨ ´  ¶μ¤£μÉμ¢±Ê ¨ ¶·μ¢¥¤¥´¨¥. �μÔÉμ³Ê ¢¥¸Ó³   ±ÉÊ ²Ó´Ò³
μ¸É ¥É¸Ö · §¢¨É¨¥ ¨ É¥¸É¨·μ¢ ´¨¥ ±μ³¶ÓÕÉ¥·´ÒÌ ¶·μ£· ³³ ¤²Ö ³μ¤¥²¨·μ¢ -
´¨Ö Ö¤¥·´μ-Ë¨§¨Î¥¸±¨Ì ¶·μÍ¥¸¸μ¢ ¢ É ±¨Ì Ê¸É ´μ¢± Ì, ¢±²ÕÎ Ö ³μ¤¥²¨·μ¢ -
´¨¥ ´¥°É·μ´´ÒÌ ¶μ²¥° ¨ £¥´¥· Í¨Õ ¤μÎ¥·´¨Ì ¨§μÉμ¶μ¢ ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨ÖÌ.

‚ ¤ ´´μ° · ¡μÉ¥ ¸· ¢´¨¢ ÕÉ¸Ö · ¸Î¥É´Ò¥ ¤ ´´Ò¥, ¶μ²ÊÎ¥´´Ò¥ ¸ ¨¸¶μ²Ó-
§μ¢ ´¨¥³ ¤¢ÊÌ ±μ³¶ÓÕÉ¥·´ÒÌ ¶·μ£· ³³: DCM, · §· ¡μÉ ´´μ° ¢ ‹ˆ’ �ˆŸˆ
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[1], ¨ MCNPX-CEM2 [2] (¢±²ÕÎ ÕÐ¥° Cascade-Exciton Model [3]), · §· ¡μ-
É ´´μ° ¢ LANL. �·μ¢¥¤¥´μ ¸· ¢´¥´¨¥ ¸ ¨³¥ÕÐ¨³¨¸Ö Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨
¤ ´´Ò³¨.

��‘—…’› ‘ ��Œ�™œ� MCNPX-CEM2

„²Ö · ¸Î¥Éμ¢ ¨¸¶μ²Ó§μ¢ ² ¸Ó ± ¸± ¤´μ-Ô±¸¨Éμ´´ Ö ³μ¤¥²Ó, ±μÉμ· Ö ¢±²Õ-
Î¥´  ¢ ¶·μ£· ³³Ê MCNPX,   É ±¦¥ ¨¸¶ ·¨É¥²Ó´ Ö ³μ¤¥²Ó GEM2. ‚ · ³± Ì
ÔÉμ° ³μ¤¥²¨ · ¸¸Î¨ÉÒ¢ ÕÉ¸Ö ± ± ¶μ²´Ò¥ ¸¥Î¥´¨Ö ·¥ ±Í¨¨, É ± ¨ ¶ ·Í¨ ²Ó´Ò¥
¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö ¤μÎ¥·´¨Ì ¨§μÉμ¶μ¢.

„²Ö · ¸Î¥É  ¢ÒÌμ¤  ¨§μÉμ¶μ¢ ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨ÖÌ ¶·¨³¥´Ö¥É¸Ö Éμ²Ó±μ
É  Î ¸ÉÓ ¶·μ£· ³³Ò MCNPX, ±μÉμ· Ö ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ´¥Ê¶·Ê£¨Ì ¢§ ¨³μ-
¤¥°¸É¢¨° Î ¸É¨Í ¸ Ö¤· ³¨ ¨¸¶μ²Ó§Ê¥É ± ¸± ¤´μ-Ô±¸¨Éμ´´ÊÕ ³μ¤¥²Ó CEM2. ‚
¶·¨´Í¨¶¥ ¥¸ÉÓ É ±¦¥ ¢μ§³μ¦´μ¸ÉÓ ¶·¨³¥´Ö¥ÉÓ ¤²Ö · ¸Î¥Éμ¢ ´¥Ê¶·Ê£μ£μ ± ´ ² 
·¥ ±Í¨¨ ³μ¤¥²Ó 	¥·É¨´¨, Isabel ¨ INCL-4. ‚ ÔÉμ³ ¸²ÊÎ ¥ ¶μ²´μ¥ ´¥Ê¶·Ê£μ¥
¸¥Î¥´¨¥ ·¥ ±Í¨¨ ´¥°É·μ´μ¢ μ¶·¥¤¥²¥´´μ° Ô´¥·£¨¨ ¸ Ö¤·μ³-³¨Ï¥´ÓÕ ¡Ò²μ
· ¸¸Î¨É ´μ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¨¸É¥³ É¨±¨ BARPOL [9, 10].

��‘—…’› ‘ ��Œ�™œ� DCM

‚ · ¸Î¥É Ì ¨¸¶μ²Ó§μ¢ ´  μ¤´  ¨§ ¢¥·¸¨° ¶·μ£· ³³Ò, · §· ¡μÉ ´´μ° ¢
‹ˆ’ �ˆŸˆ, μ¸ÊÐ¥¸É¢²ÖÕÐ Ö ³μ¤¥²¨·μ¢ ´¨¥ ¢§ ¨³μ¤¥°¸É¢¨° ¨ ¶¥·¥´μ¸ 
 ¤·μ´μ¢ ¢ ¶·μÉÖ¦¥´´ÒÌ ³´μ£μ±μ³¶μ´¥´É´ÒÌ ¸·¥¤ Ì. „²Ö · ¸Î¥É  ¢ÒÌμ¤  ¨§μ-
Éμ¶μ¢ ¢ Ö¤¥·´ÒÌ ·¥ ±Í¨ÖÌ ¨¸¶μ²Ó§Ê¥É¸Ö Éμ²Ó±μ É  Î ¸ÉÓ ¶·μ£· ³³Ò, ±μÉμ· Ö
³μ¤¥²¨·Ê¥É ´¥Ê¶·Ê£¨¥ ¢§ ¨³μ¤¥°¸É¢¨Ö Î ¸É¨Í ¸ Ö¤· ³¨. � ·Í¨ ²Ó´μ¥ ¸¥Î¥´¨¥
± ´ ²μ¢ ·¥ ±Í¨¨ ¸ ¢ÒÌμ¤μ³ ±μ´±·¥É´ÒÌ ¨§μÉμ¶μ¢ μ¶·¥¤¥²Ö¥É¸Ö ¶¥·¥¸Î¥Éμ³
¶μ²´μ£μ ´¥Ê¶·Ê£μ£μ ¸¥Î¥´¨Ö ¶·μ¶μ·Í¨μ´ ²Ó´μ ±μ²¨Î¥¸É¢Ê Ö¤¥· ±μ´±·¥É´μ£μ
¨§μÉμ¶ , ·μ¦¤¥´´ÒÌ ¢ μ¶·¥¤¥²¥´´μ³ Î¨¸²¥ ´¥Ê¶·Ê£¨Ì ¢§ ¨³μ¤¥°¸É¢¨°. ‡¤¥¸Ó
É ±¦¥ ¶μ²´μ¥ ´¥Ê¶·Ê£μ¥ ¸¥Î¥´¨¥ ·¥ ±Í¨¨ ´¥°É·μ´μ¢ · §²¨Î´μ° Ô´¥·£¨¨ ¸
Ö¤·μ³-³¨Ï¥´ÓÕ ¡Ò²μ · ¸¸Î¨É ´μ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¨¸É¥³ É¨±¨ BARPOL
[9, 10]. � ¸Î¥É´ Ö ¸É É¨¸É¨±  ¸μ¸É ¢¨²  μÉ 1·106 ¤μ 2·106 ´¥Ê¶·Ê£¨Ì ¢§ ¨³μ-
¤¥°¸É¢¨°.

��‘“†„…�ˆ… �…‡“‹œ’�’�‚ ˆ ‚›‚�„›

� ·Í¨ ²Ó´Ò¥ ¸¥Î¥´¨Ö ¢ÒÌμ¤μ¢ ±· É´ÒÌ ´¥Ê¶·Ê£¨Ì ´¥°É·μ´´ÒÌ ·¥ ±Í¨°
(n, xn) ´  Ö¤· Ì ´μ¸ÖÉ Ö·±μ ¢Ò· ¦¥´´Ò° ¶μ·μ£μ¢Ò° Ì · ±É¥·. �·¨ ÔÉμ³
·¥ ±Í¨Ö 126I(n, 2n)127I ¨³¥¥É ¶μ·μ£ μ±μ²μ 12 ŒÔ‚, ·¥ ±Í¨Ö 126I(n, 4n)129I
¨³¥¥É ¶μ·μ£ μ±μ²μ 25 ŒÔ‚.
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�μ²ÊÎ¥´´Ò¥ ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 126I ¢ ·¥ ±Í¨ÖÌ 127I ¸ ´¥°É·μ´ ³¨ ¸
Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥ μÉ 12 ¤μ 50 ŒÔ‚ ¶μ± § ´Ò ´  ·¨¸. 1. �  ÔÉμ³ ·¨¸Ê´±¥
¶·¨¢μ¤ÖÉ¸Ö ¤ ´´Ò¥, ¶μ²ÊÎ¥´´Ò¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¡¨¡²¨μÉ¥±¨ MENDL-2N
[11], Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ EXFOR [12] ¶·μ£· ³³ MCNP-X ¨ DC. ‚

�¨¸. 1. ‘¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 126I ¢ ·¥ ±Í¨ÖÌ 127I ¸ ´¥°É·μ´ ³¨ ¸ Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥
μÉ 12 ¤μ 50 ŒÔ‚

¶μ¸²¥¤´¥³ ¸²ÊÎ ¥ ¤²Ö ¸· ¢´¥´¨Ö ¶·¨¢μ¤ÖÉ¸Ö ¤ ´´Ò¥, ¢ ±μÉμ·ÒÌ ´μ·³¨·μ¢± 
¸¥Î¥´¨° ¶·μ¨§¢μ¤¨É¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶μ²´ÒÌ ¸¥Î¥´¨°, ¶μ²ÊÎ¥´´ÒÌ ¸ ¶μ-
³μÐÓÕ ¸¨¸É¥³ É¨±¨ BARPOL, ¨ ¸¥Î¥´¨°, ´ °¤¥´´ÒÌ ¸ ¶μ³μÐÓÕ MCNPX
(¸¥Î¥´¨Ö, ¶μ²ÊÎ¥´´Ò¥ ¸ ¶μ³μÐÓÕ ÔÉ¨Ì ¤¢ÊÌ ¨¸ÉμÎ´¨±μ¢, ´¥¸±μ²Ó±μ μÉ²¨Î -
ÕÉ¸Ö, É¥³ ´¥ ³¥´¥¥, ± ± ¢¨¤´μ ¨§ ·¨¸Ê´± , ÔÉ¨ μÉ²¨Î¨Ö ³ ²μ ¸± §Ò¢ ÕÉ¸Ö ´ 
±μ´¥Î´ÒÌ ·¥§Ê²ÓÉ É Ì). ˆ§ ·¨¸. 1 ¢¨¤´μ ± Î¥¸É¢¥´´μ¥ ¸μ£² ¸¨¥ ·¥§Ê²ÓÉ Éμ¢:
¶μ²μ¦¥´¨Ö ³ ±¸¨³Ê³  · ¸¶·¥¤¥²¥´¨Ö ¢μ ¢¸¥Ì ¸²ÊÎ ÖÌ ¸μ¢¶ ¤ ÕÉ, ¸μ¢¶ ¤ ¥É
¨ §´ Î¥´¨¥ ¶μ·μ£  ·¥ ±Í¨¨. ’¥³ ´¥ ³¥´¥¥ μÍ¥´±¨, ¶μ²ÊÎ¥´´Ò¥ ¸ ¨¸¶μ²Ó§μ-
¢ ´¨¥³ ¶·μ£· ³³Ò DCM, ¤ ÕÉ § ¢ÒÏ¥´´Ò¥ §´ Î¥´¨Ö ¸¥Î¥´¨Ö ¢ ³ ±¸¨³Ê³¥
(μ±μ²μ 100 ³¡) ¨ § ´¨¦¥´´Ò¥ §´ Î¥´¨Ö ¶·¨ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ (μ±μ²μ 35Ä50
ŒÔ‚), ¢ Éμ ¢·¥³Ö ± ± ¡¨¡²¨μÉ¥Î´Ò¥ ¤ ´´Ò¥ ¨ · ¸Î¥ÉÒ Ìμ·μÏμ ¸μ¢¶ ¤ ÕÉ ¢
³ ±¸¨³Ê³¥ · ¸¶·¥¤¥²¥´¨Ö, ´μ · ¸Ìμ¤ÖÉ¸Ö ¶·¨ ¡μ²¥¥ ¢Ò¸μ±¨Ì Ô´¥·£¨ÖÌ.

�μ²ÊÎ¥´´Ò¥ ¸¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 126I ¢ ·¥ ±Í¨ÖÌ 129I ¸ ´¥°É·μ´ ³¨ ¸
Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥ μÉ 25 ¤μ 50 ŒÔ‚ ¶·¨¢μ¤ÖÉ¸Ö ´  ·¨¸. 2, ´  ±μÉμ·μ³ ´¥É
¸· ¢´¥´¨Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨. �  ·¨¸. 2 ¶·¨¢μ¤¨É¸Ö ¸· ¢´¥´¨¥
¸¥Î¥´¨°, ¶μ²ÊÎ¥´´ÒÌ ¶μ ¶·μ£· ³³¥ DCM ¸ · §²¨Î´μ° ´μ·³¨·μ¢±μ° (μ¶ÖÉÓ
· §²¨Î¨¥ ±μ´¥Î´ÒÌ ·¥§Ê²ÓÉ Éμ¢ μ± §Ò¢ ¥É¸Ö ´¥¢¥²¨±μ). ‘· ¢´¥´¨¥ ¸ ¤ ´´Ò³¨,
¶μ²ÊÎ¥´´Ò³¨ ¶μ ¶·μ£· ³³¥ MCNPX, ¸´μ¢  ¶μ± §Ò¢ ¥É ± Î¥¸É¢¥´´μ¥ ¸μ¢¶ -
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�¨¸. 2. ‘¥Î¥´¨Ö μ¡· §μ¢ ´¨Ö 126I ¢ ·¥ ±Í¨ÖÌ 129I ¸ ´¥°É·μ´ ³¨ ¸ Ô´¥·£¨¥° ¢ ¤¨ ¶ §μ´¥
μÉ 25 ¤μ 50 ŒÔ‚

¤¥´¨¥ ¶μ·μ£  ·¥ ±Í¨¨ ¨ ¶μ²μ¦¥´¨Ö ³ ±¸¨³Ê³  · ¸¶·¥¤¥²¥´¨Ö, μ¤´ ±μ  ¡¸μ-
²ÕÉ´Ò¥ §´ Î¥´¨Ö ¢ ³ ±¸¨³Ê³¥ §´ Î¨É¥²Ó´μ · ¸Ìμ¤ÖÉ¸Ö (¢¶²μÉÓ ¤μ ´¥¸±μ²Ó±¨Ì
¸μÉ¥´ ³¨²²¨¡ ·´). „ ´´Ò¥, ¢§ÖÉÒ¥ ¨§ ¡¨¡²¨μÉ¥±¨, ¨ · ¸¸Î¨É ´´Ò¥ ¶μ ¶·μ-
£· ³³¥ MCNPX ¸μ¢¶ ¤ ÕÉ. �μ¢¥¤¥´¨¥ · ¸¶·¥¤¥²¥´¨° ¶·¨ ¡μ²¥¥ ¢Ò¸μ±¨Ì
Ô´¥·£¨ÖÌ, ¢¨¤¨³μ, ¶μ¢Éμ·Ö¥É ± Î¥¸É¢¥´´μ ¶μ¢¥¤¥´¨¥ ¤²Ö ¸²ÊÎ Ö 127I (DCM
¤ ¸É § ´¨¦¥´´Ò¥,   MCNPX Å § ¢ÒÏ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶μ ¸· ¢´¥´¨Õ ¸ ¡¨-
¡²¨μÉ¥Î´Ò³¨.

�·¨Î¨´Ò É ±μ£μ · ¸Ìμ¦¤¥´¨Ö ¥Ð¥ ´¥ ¤μ¸É ÉμÎ´μ Ö¸´Ò. � ¸Î¥ÉÒ ¶μ ¶·μ-
£· ³³¥ DCM ¶·¨ Ô´¥·£¨¨ ´¥°É·μ´μ¢ ¢ÒÏ¥ 50 ŒÔ‚ ¶μ± §Ò¢ ÕÉ, ÎÉμ ¸¥Î¥´¨Ö
·¥ ±Í¨¨ ·¥§±μ (´  ¶μ·Ö¤μ± ¢¥²¨Î¨´Ò) ¢μ§· ¸É ÕÉ. �Î¥¢¨¤´μ, ¶·¨Î¨´μ° ÔË-
Ë¥±É  Ö¢²Ö¥É¸Ö ·¥§±μ¥ μ¡·¥§ ´¨¥ ± ¸± ¤´ÒÌ ¶·μÍ¥¸¸μ¢ ¢ Ö¤·¥ ¨³¥´´μ ¶·¨
ÔÉμ° Ô´¥·£¨¨. ‚μ§³μ¦´μ, ¶² ¢´μ¥ · ¸¶·¥¤¥²¥´¨¥ ¢¥·μÖÉ´μ¸É¨ ± ¸± ¤´ÒÌ ¨
¨¸¶ ·¨É¥²Ó´ÒÌ ¶·μÍ¥¸¸μ¢ ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ ´¥°É·μ´μ¢ ¢ Ö¤· Ì ¶μ§¢μ²¨É
Ê¸É· ´¨ÉÓ ¢¨¤¨³μ¥ · ¸Ìμ¦¤¥´¨¥.

‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ¢ Ô±¸¶¥·¨³¥´É Ì ´  Ê¸É ´μ¢±¥ ®�´¥·£¨Ö ¶²Õ¸ É· ´¸-
³ÊÉ Í¨Ö¯ μ¡· §ÍÒ μ¡²ÊÎ ²¨¸Ó ´  ¶μ¢¥·Ì´μ¸É¨ Ê· ´μ¢μ£μ ¡² ´±¥É . �μ ¸ÊÉ¨,
¢ Ô±¸¶¥·¨³¥´É¥ ¶μ²ÊÎ¥´Ò ¨´É¥£· ²Ó´Ò¥ ¤ ´´Ò¥, ±μÉμ·Ò¥ § ¢¨¸ÖÉ μÉ ·¥¦¨³ 
μ¡²ÊÎ¥´¨Ö (· ¸¶·¥¤¥²¥´¨Ö ¶ÊÎ±  ¸ Ê¸±μ·¨É¥²Ö ¶μ ¢·¥³¥´¨) ¨ μÉ ±μ´±·¥É-
´ÒÌ Ê¸²μ¢¨° ¢ ÉμÎ±¥ μ¡²ÊÎ¥´¨Ö (¤²Ö ¢ÒÎ¨¸²¥´¨Ö ¸¥Î¥´¨Ö ·¥ ±Í¨¨ ¨¸Ìμ¤Ö
¨§ ¤ ´´ÒÌ £ ³³ -¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¨§³¥·¥´¨° ´¥μ¡Ìμ¤¨³μ ÉμÎ´μ¥ §´ ´¨¥
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´¥°É·μ´´μ£μ ¸¶¥±É·  ¢ ³¥¸É¥ · ¸¶μ²μ¦¥´¨Ö μ¡· §Í  ¢μ ¢·¥³Ö μ¡²ÊÎ¥´¨Ö).
�¶·¥¤¥²¥´¨¥ ´¥°É·μ´´μ£μ ¸¶¥±É·  ¢ Ô±¸¶¥·¨³¥´É¥ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¢¥¸Ó³ 
´¥¶·μ¸ÉÊÕ § ¤ ÎÊ. —Éμ ± ¸ ¥É¸Ö · ¸Î¥É´ÒÌ ¤ ´´ÒÌ, μ´¨ É ±¦¥ μÉ²¨Î ÕÉ¸Ö
¤²Ö ¸²ÊÎ ¥¢ ¨¸¶μ²Ó§μ¢ ´¨Ö · §²¨Î´ÒÌ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ¶·μ£· ³³ (É¨¶¨Î´Ò¥
¸¶¥±É·Ò ´¥°É·μ´μ¢ ¸³. ´  ·¨¸. 3).

�¨¸. 3. � ¸Î¥É´Ò¥ ¸¶¥±É·Ò, ¶μ²ÊÎ¥´´Ò¥ ¸ ¶μ³μÐÓÕ ¶·μ£· ³³Ò MCNPX (¤²Ö ¶μ-
¢¥·Ì´μ¸É¨ Î¥ÉÒ·¥Ì ¸¥±Í¨° ¡² ´±¥É  Ê¸É ´μ¢±¨) ¨ ¶μ ¶·μ£· ³³¥ DCM (¸·¥¤´¨° ´ 
¶μ¢¥·Ì´μ¸É¨ ¡² ´±¥É )

�  ¸¥£μ¤´ÖÏ´¨° ¤¥´Ó É·Ê¤´μ ¸¤¥² ÉÓ ¢Ò¢μ¤ μ Éμ³, ± ±μ° ´ ¡μ· ¤ ´´ÒÌ
(μ¸μ¡¥´´μ ¤²Ö ¸²ÊÎ Ö 129I) Ö¢²Ö¥É¸Ö ¡μ²¥¥ ÉμÎ´Ò³, ¤ ´´Ò° ¢μ¶·μ¸ É·¥¡Ê¥É
¤ ²Ó´¥°Ï¥£μ ¨¸¸²¥¤μ¢ ´¨Ö.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ Î ¸É¨Î´μ° Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ ¢ · ³± Ì ¶·μ-
¥±É  Œ�’–-1372.
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