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Šμ··¥±Í¨Ö ¶μ± § ´¨°  ²Ó¡¥¤´μ£μ ¤μ§¨³¥É·  ´¥°É·μ´μ¢ „‚ƒ�-01
· §²¨Î´Ò³¨ ³¥Éμ¤ ³¨ §  § Ð¨Éμ° ˆ��-2Œ

‚ · ¡μÉ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ±μ··¥±Í¨¨ ¶μ± § ´¨°  ²Ó¡¥¤´ÒÌ ¤μ§¨-
³¥É·μ¢ „‚ƒ�-01 §  § Ð¨Éμ° ˆ��-2Œ ‹�” · §²¨Î´Ò³¨ ³¥Éμ¤ ³¨. ˆ§³¥·¥´Ò
¸¶¥±É·Ò ´¥°É·μ´μ¢ ¢ ¤¢ÊÌ ÉμÎ± Ì §  § Ð¨Éμ° ˆ��-2Œ ¢ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ
§ ² Ì, ¨ ¶·μ¢¥¤¥´Ò ¨§³¥·¥´¨Ö ¸ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³μ° ¢ ÔÉ¨Ì ÉμÎ± Ì.
� ¸¸Î¨É ´Ò ¶μ ¨§³¥·¥´´Ò³ ¸¶¥±É· ³ ¨ ¶μ ¶μ± § ´¨Ö³ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨-
¸É¥³Ò ¶μ¶· ¢μÎ´Ò¥ ±μÔËË¨Í¨¥´ÉÒ ¤²Ö „‚ƒ�-01. 	μ± § ´μ Ìμ·μÏ¥¥ ¸μ£² ¸¨¥
±μÔËË¨Í¨¥´Éμ¢, · ¸¸Î¨É ´´ÒÌ · §´Ò³¨ ³¥Éμ¤ ³¨, ÎÉμ £μ¢μ·¨É μ ¤μ¸Éμ¢¥·´μ¸É¨
¶μ²ÊÎ¥´´ÒÌ §´ Î¥´¨°.

�  μ¸´μ¢ ´¨¨ ·¥§Ê²ÓÉ Éμ¢ ÔÉμ° · ¡μÉÒ ¨ ¤ ´´ÒÌ, ¶·¨¢¥¤¥´´ÒÌ ¢ ¤·Ê£¨Ì · -
¡μÉ Ì, ·¥±μ³¥´¤μ¢ ´Ò §´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö
¢ ¨´¤¨¢¨¤Ê ²Ó´μ³ ¤μ§¨³¥É·¨Î¥¸±μ³ ±μ´É·μ²¥ ¢ ‹�”.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ · ¤¨ Í¨μ´´μ° ¡¨μ²μ£¨¨ �ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2017

Mokrov Yu.V. et al. P16-2017-74
The Correction of Albedo Dosimeters Readout at IBR-2M
with the Help of a Spherical Albedo System and Comparison
with Other Correction Methods

The results of the indication correction for albedo dosimeters DVGN-01 using
a spherical albedo system and of neutron spectra are presented. The measurements
were carried out behind the IBR-2M shielding. The neutron spectra were measured
in two places and the correction coefˇcients for DVGN-01 readout were estimated
by these spectra. A good agreement was shown for the coefˇcients obtained with
the help of these spectra and by the method of spherical albedo system. This is a
real evidence of the correction method reliability.

On the basis of the present results the correction coefˇcients were recommended
for individual radiation control at FLNP, JINR.

The investigation has been performed at the Laboratory of Radiation Biology,
JINR.
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‚‚…„…�ˆ…

‚ ¸μμÉ¢¥É¸É¢¨¨ ¸ ®�μ·³ ³¨ · ¤¨ Í¨μ´´μ° ¡¥§μ¶ ¸´μ¸É¨ 99/2009¯ ¶·¨
· ¡μÉ¥ ¶¥·¸μ´ ²  ¢ ¶μ²ÖÌ ¨μ´¨§¨·ÊÕÐ¥£μ ¨§²ÊÎ¥´¨Ö ¤μ²¦¥´ ¶·μ¢μ¤¨ÉÓ¸Ö · -
¤¨ Í¨μ´´Ò° ±μ´É·μ²Ó [1]. � ¤¨ Í¨μ´´Ò° ±μ´É·μ²Ó ¶μ¤· §¤¥²Ö¥É¸Ö ´  ¨´¤¨-
¢¨¤Ê ²Ó´Ò° ¤μ§¨³¥É·¨Î¥¸±¨° ±μ´É·μ²Ó (ˆ„Š) ¨ ¤μ§¨³¥É·¨Î¥¸±¨° ±μ´É·μ²Ó
· ¡μÎ¨Ì ³¥¸É („Š�Œ). ˆ„Š ¶·μ¢μ¤¨É¸Ö ¸ Í¥²ÓÕ μ¶·¥¤¥²¥´¨Ö ¸É¥¶¥´¨ · ¤¨ -
Í¨μ´´μ£μ ·¨¸±  ¶·¨ ¶·μË¥¸¸¨μ´ ²Ó´μ³ μ¡²ÊÎ¥´¨¨, ¢μ§³μ¦´μ¸É¥° ¥£μ ¸´¨¦¥-
´¨Ö ¨ ¶·¥¤Ê¶·¥¦¤¥´¨Ö ¶¥·¥μ¡²ÊÎ¥´¨Ö ¶¥·¸μ´ ² . �´ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸ ¶μ³μ-
ÐÓÕ ¨´¤¨¢¨¤Ê ²Ó´ÒÌ ¤μ§¨³¥É·μ¢, ±μÉμ·Ò¥ ´μ¸ÖÉ¸Ö ´  É¥²¥ ¶¥·¸μ´ ²  (± ±
¶· ¢¨²μ, ¢ ´ £·Ê¤´μ³ ± ·³ ´¥ ¸¶¥Íμ¤¥¦¤Ò). 	μ ¤ ´´Ò³ ˆ„Š μ¶·¥¤¥²ÖÕÉ¸Ö
¤μ§Ò μ¡²ÊÎ¥´¨Ö ¢ ³¨²²¨§¨¢¥·É Ì, ¶μ²ÊÎ¥´´Ò¥ ±μ´±·¥É´Ò³ · ¡μÉ´¨±μ³.

�¤´μ° ¨§ μ¸´μ¢´ÒÌ Ì · ±É¥·¨¸É¨± ¤μ§¨³¥É·μ¢ ´¥°É·μ´´μ£μ ¨§²ÊÎ¥´¨Ö
Ö¢²Ö¥É¸Ö ¨Ì Ô´¥·£¥É¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ (
‡—). 
‡— ¨¤¥-
 ²Ó´μ£μ ¨´¤¨¢¨¤Ê ²Ó´μ£μ ¤μ§¨³¥É·  ´¥°É·μ´μ¢ ¤μ²¦´  ¡ÒÉÓ ¶μ¤μ¡´  Ô´¥·£¥-
É¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò ´  £²Ê¡¨´¥ 10 ³³
´  ¥¤¨´¨Î´Ò° Ë²Õ¥´¸ ´¥°É·μ´μ¢. 
É  ¢¥²¨Î¨´  Î ¸Éμ ´ §Ò¢ ¥É¸Ö Ê¤¥²Ó´Ò³
¨´¤¨¢¨¤Ê ²Ó´Ò³ Ô±¢¨¢ ²¥´Éμ³ ¤μ§Ò ¨ μ¡μ§´ Î ¥É¸Ö ± ± hp(10).


´¥·£¥É¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ Ê¤¥²Ó´μ£μ ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò
´¥°É·μ´μ¢ ¤²Ö Ë ´Éμ³  ¢ ¢¨¤¥ ¶²μ¸±μ° É± ´¥Ô±¢¨¢ ²¥´É´μ° ¶² ¸É¨´Ò, ¨³¨-
É¨·ÊÕÐ¥£μ É¥²μ Î¥²μ¢¥± , ¶·¨ ¶¥·¶¥´¤¨±Ê²Ö·´μ³ ¶ ¤¥´¨¨ ´¥°É·μ´μ¢ ´  ¥¥
¶μ¢¥·Ì´μ¸ÉÓ, ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 1.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μ¤´¨³ ¨§ ´ ¨¡μ²¥¥ · ¸¶·μ¸É· ´¥´´ÒÌ ³¥Éμ¤μ¢ ¨´-
¤¨¢¨¤Ê ²Ó´μ° ¤μ§¨³¥É·¨¨ ´¥°É·μ´´μ£μ ¨§²ÊÎ¥´¨Ö Ö¢²Ö¥É¸Ö  ²Ó¡¥¤´Ò° ³¥Éμ¤.
�´ μ¸´μ¢ ´ ´  ·¥£¨¸É· Í¨¨ μÉ· ¦¥´´ÒÌ ¨ ¢ÒÌμ¤ÖÐ¨Ì ¨§ É¥²  Î¥²μ¢¥±  É¥-
¶²μ¢ÒÌ ´¥°É·μ´μ¢ ¤μ§¨³¥É·μ³, ´ Ìμ¤ÖÐ¨³¸Ö ´  ¶μ¢¥·Ì´μ¸É¨ É¥² . �  μ¸´μ¢¥
 ²Ó¡¥¤´ÒÌ ¤μ§¨³¥É·μ¢ ¸μ§¤ ´μ ´¥¸±μ²Ó±μ § ·Ê¡¥¦´ÒÌ ¨ μÉ¥Î¥¸É¢¥´´ÒÌ ±μ³-
¶²¥±¸μ¢ ¤²Ö ˆ„Š, μ¸´μ¢´Ò³¨ Ô²¥³¥´É ³¨ ±μÉμ·ÒÌ Ö¢²ÖÕÉ¸Ö ¨´¤¨¢¨¤Ê ²Ó-
´Ò¥ ¤μ§¨³¥É·Ò ¨ ¸Î¨ÉÒ¢ É¥²¨ ¨Ì ¶μ± § ´¨°. �¤´¨³¨ ¨§ ´¨Ì Ö¢²ÖÕÉ¸Ö ±μ³-
¶²¥±¸Ò �Šˆ„Š-301 ¨ �Šˆ„Š-302 ¸ ¤μ§¨³¥É· ³¨ „‚ƒ�-01, ¢Ò¶Ê¸± ¥³Ò¥
�´£ ·¸±¨³ ¶·¨¡μ·´Ò³ § ¢μ¤μ³ [2]. 
‡—  ²Ó¡¥¤´μ£μ ¤μ§¨³¥É·  ´¥°É·μ´μ¢
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„‚ƒ�-01 ¤²Ö · §²¨Î´ÒÌ £¥μ³¥É·¨° μ¡²ÊÎ¥´¨Ö, ¨§μÉ·μ¶´μ£μ (ISO, ˆ‡�) ¨
¶¥·¥¤´¥-§ ¤´¥£μ (AP, 	‡), ¨ ¢¨¤μ¢ Ë ´Éμ³μ¢ ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 2 [3].

ˆ§ ¸μ¶μ¸É ¢²¥´¨Ö ·¨¸. 1 ¨ 2 ¢¨¤´μ, ÎÉμ 
‡— ¤μ§¨³¥É·  „‚ƒ�-01 ¸ÊÐ¥-
¸É¢¥´´μ μÉ²¨Î ¥É¸Ö μÉ É·¥¡Ê¥³μ° § ¢¨¸¨³μ¸É¨. ‚¸²¥¤¸É¢¨¥ ÔÉμ£μ ¢μ§´¨± ¥É
· §²¨Î¨¥ ³¥¦¤Ê ¶μ± § ´¨Ö³¨ ¤μ§¨³¥É·  ¨ ¨¸É¨´´Ò³ §´ Î¥´¨¥³ ¤μ§Ò ´¥°-
É·μ´μ¢ ¨ É·¥¡Ê¥É¸Ö ¢¢¥¤¥´¨¥ ±μ··¥±Í¨¨ ¢ ¶μ± § ´¨Ö „‚ƒ�-01 ¸ ¶μ³μÐÓÕ
¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢. ‘ÊÐ¥¸É¢Ê¥É ¤¢  μ¸´μ¢´ÒÌ ³¥Éμ¤  ±μ··¥±Í¨¨
¶μ± § ´¨°  ²Ó¡¥¤´ÒÌ ¤μ§¨³¥É·μ¢: · ¸Î¥É´Ò° ³¥Éμ¤ [3, 4] ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
¨§¢¥¸É´ÒÌ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ¨ 
‡— ¤μ§¨³¥É·  ¨ Ô±¸¶¥·¨³¥´É ²Ó´Ò° ¸ ¨¸-

�¨¸. 1. ‡ ¢¨¸¨³μ¸ÉÓ ¨´¤¨¢¨¤Ê ²Ó´μ£μ ¨  ³¡¨¥´É´μ£μ Ô±¢¨¢ ²¥´Éμ¢ ¤μ§Ò ´  ¥¤¨´¨Î´Ò°
Ë²Õ¥´¸ ´¥°É·μ´μ¢ μÉ Ô´¥·£¨¨

�¨¸. 2. 
‡—  ²Ó¡¥¤´μ£μ ¤μ§¨³¥É·  „‚ƒ�-01 [3]
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¶μ²Ó§μ¢ ´¨¥³ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò [5, 6]. ‚ ¤ ´´μ° · ¡μÉ¥ ¨¸¶μ²Ó-
§μ¢ ´Ò μ¡  ÔÉ¨Ì ³¥Éμ¤ : μ¶·¥¤¥²¥´¨¥ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ¨ · ¸Î¥ÉÒ ¶μ ´¨³
¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢; ¢Ò¶μ²´¥´¨¥ ¨§³¥·¥´¨° ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°
 ²Ó¡¥¤´μ° ¸¨¸É¥³Ò. 	·μ¢¥¤¥´μ ¸· ¢´¥´¨¥ ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢, ¶μ-
²ÊÎ¥´´ÒÌ ÔÉ¨³¨ ³¥Éμ¤ ³¨.

1. ���‚…„…�ˆ… ˆ‡Œ…�…�ˆ‰
‚ �Š‘�…�ˆŒ…�’�‹œ�›• ‡�‹�• 1 ˆ 2 ˆ��-2Œ

ˆ§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó ¢ ¤¢ÊÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ § ² Ì ·¥ ±Éμ· 
ˆ��-2Œ: ¢ ÉμÎ±¥ 1 ¢ § ²¥ º2 ¨ ¢ ÉμÎ±¥ 2 ¢ § ²¥ º1. �  ·¨¸. 3 ¶μ± § ´
¶² ´ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ § ²μ¢ ¨ ÉμÎ±¨ ¨§³¥·¥´¨° ¢ ´¨Ì. �  ·¨¸. 4 ¢ ± Î¥-
¸É¢¥ ¶·¨³¥·  ¶·¥¤¸É ¢²¥´μ ¨§μ¡· ¦¥´¨¥ ³¥¸É  ¨§³¥·¥´¨° ¢ ÉμÎ±¥ 1.

‚ ÉμÎ± Ì 1 ¨ 2 ¶·μ¢μ¤¨²μ¸Ó ¨§³¥·¥´¨¥ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ¸ ¶μ³μÐÓÕ
¶μ·É É¨¢´μ£μ ³´μ£μÏ ·μ¢μ£μ ¸¶¥±É·μ³¥É· . „¥É¥±Éμ·μ³ É¥¶²μ¢ÒÌ ´¥°É·μ´μ¢
¸¶¥±É·μ³¥É·  Ö¢²Ö¥É¸Ö ¸Í¨´É¨²²ÖÉμ· LiI(Eu) · §³¥·μ³ ø 4,3 × 4 ³³, μ¡μ£ -
Ð¥´´Ò° 6Li ¤μ 90%. ‚ ± Î¥¸É¢¥ § ³¥¤²¨É¥²¥° ¨¸¶μ²Ó§μ¢ ²¸Ö ´ ¡μ· ¶μ²¨-
ÔÉ¨²¥´μ¢ÒÌ ¸Ë¥· ¤¨ ³¥É· ³¨ 2, 3, 5, 8, 10, 12 ¤Õ°³μ¢,   É ±¦¥ ¶·μ¢μ¤¨-
²¨¸Ó ¨§³¥·¥´¨Ö ¸ ¤¥É¥±Éμ·μ³ ¡¥§ § ³¥¤²¨É¥²Ö ¨ ¸ ¤¥É¥±Éμ·μ³ ¢ ± ¤³¨¥¢μ³
Î¥Ì²¥. Œμ´¨Éμ·¨·μ¢ ´¨¥ ¶μ²Ö ´¥°É·μ´μ¢ μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸ ¶μ³μÐÓÕ 3�¥-
¸Î¥ÉÎ¨±  ¢ Í¨²¨´¤·¨Î¥¸±μ³ ¶μ²¨ÔÉ¨²¥´μ¢μ³ § ³¥¤²¨É¥²¥. ‚μ¸¸É ´μ¢²¥´¨¥

�¨¸. 3. 	² ´ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ § ²μ¢ ˆ��-2Œ ¨ ÉμÎ±¨ ¨§³¥·¥´¨°
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�¨¸. 4. Œ¥¸Éμ ¨§³¥·¥´¨° ¢ ÉμÎ±¥ 1 Ô±¸¶¥·¨³¥´É ²Ó´μ£μ § ²  º2

¸¶¥±É· , É. ¥. ·¥Ï¥´¨¥ μ¡· É´μ° § ¤ Î¨, μ¸´μ¢ ´μ ´  ³¥Éμ¤¥ ¸É É¨¸É¨Î¥¸±μ°
·¥£Ê²Ö·¨§ Í¨¨. 	·μ£· ³³  ·¥ ²¨§Ê¥É  ²£μ·¨É³ Î¨¸²¥´´μ£μ ·¥Ï¥´¨Ö ¸¨¸É¥³Ò
 ²£¥¡· ¨§¨·μ¢ ´´ÒÌ Ê· ¢´¥´¨°:

Ni =

Emax∫

Emin

Φ(E)Ri(E)dE, i = 1, . . . , m. (1)

‡¤¥¸Ó Emax, Emin Å £· ´¨ÍÒ Ô´¥·£¥É¨Î¥¸±μ£μ ¸¶¥±É·  Φ(E); Ri(E) Å ËÊ´±-
Í¨Ö ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¸¶¥±É·μ³¥É·  ¸ § ³¥¤²¨É¥²¥³ i-£μ ¤¨ ³¥É· 
(¨³¶. · ´¥°É·μ´−1 · ¸³2 ·ŒÔ‚); Ni Å ¶μ± § ´¨Ö ¸¶¥±É·μ³¥É·  (¸±μ·μ¸ÉÓ ¸Î¥É ,
¨³¶. · ¸−1). 	·¨ ¢μ¸¸É ´μ¢²¥´¨¨ ¸¶¥±É·μ¢ ¨¸¶μ²Ó§μ¢ ²¨¸Ó  ¶·¨μ·´ Ö ¨´Ëμ·-
³ Í¨Ö ¤²Ö £² ¤±μ¸É¨ ¨¸±μ³μ£μ ¸¶¥±É·  Φ(E) ¨ μ£· ´¨Î¥´¨¥ ¸¶¥±É·  ¸¢¥·ÌÊ
Ô´¥·£¨¥° 20 ŒÔ‚.

2. �…‡“‹œ’�’› ˆ‡Œ…�…�ˆ‰ ˆ ��‘—…’�‚

�  ·¨¸. 5 ¶μ± § ´Ò ¢μ¸¸É ´μ¢²¥´´Ò¥ ¸¶¥±É·Ò ´¥°É·μ´μ¢ ¢ ÉμÎ± Ì 1 (± ´ ²
º3) ¨ 2 (± ´ ² º11). ‘·¥¤´ÖÖ Ô´¥·£¨Ö ¸¶¥±É·  ¢ ÉμÎ±¥ 1 · ¢´  218 ±Ô‚,
¢ ÉμÎ±¥ 2 μ´  ¸μ¸É ¢²Ö¥É 129 ±Ô‚.
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�¨¸. 5. ‘¶¥±É·Ò ´¥°É·μ´μ¢ ¢ ÉμÎ± Ì 1 ¨ 2

‚ ÉμÎ± Ì 1 ¨ 2 É ±¦¥ ¶·μ¢μ¤¨²¨¸Ó ¨§³¥·¥´¨Ö ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤-
´μ° ¸¨¸É¥³Ò. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò
¨ · ¸Î¥Éμ¢ §´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¶μ ¨§³¥·¥´´Ò³ ¸¶¥±É· ³
´¥°É·μ´μ¢ ¶·¥¤¸É ¢²¥´Ò ¢ É ¡². 1. ‚ ´¥° ¶·¨¢¥¤¥´Ò Ê¸·¥¤´¥´´Ò¥ ¶μ± § ´¨Ö
„‚ƒ�-01 ´  ¶μ¢¥·Ì´μ¸É¨ Ï ·  Hs, ¶μ± § ´¨Ö ¸² °¤  ¤μ§¨³¥É·  Hc ¢ Í¥´-
É·¥ Ï · , μÉ´μÏ¥´¨Ö ÔÉ¨Ì ¶μ± § ´¨° Hc/Hs, ·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éμ¢ ¶μ¶· ¢μÎ-
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’ ¡²¨Í  1. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò ¨ · ¸-
Î¥Éμ¢ ¶μ ¸¶¥±É·Ê ´¥°É·μ´μ¢

Œ¥¸Éμ
¨§³¥·¥´¨°

‘·¥¤´ÖÖ
Hs,
³‡¢

Hc,
³‡¢

Hc

Hs

KE

(ˆ‡�)1
KE

(ˆ‡�)2
KE

(ˆ‡�)3
KH

(	‡)1
KH

(	‡)2
KH

(	‡)3
Ô´¥·£¨Ö
¸¶¥±É· ,

±Ô‚

’μÎ±  1 218 38,7 17,9 0,46 0,111 0,082 0,097 0,064 0,087 0,075
’μÎ±  2 129 2,4 0,8 0,34 0,076 0,055 0,065 0,040 0,062 0,051

ÅÅÅÅÅÅÅÅÅÅÅ
1� ¸Î¥É ¶μ Ëμ·³Ê²¥.
2� ¸Î¥É ¶μ ¸¶¥±É·Ê.
3‘·¥¤´¥¥.

´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¶μ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³¥ ¤²Ö ÔËË¥±É¨¢´μ° ¤μ§Ò
¢ ¨§μÉ·μ¶´μ° £¥μ³¥É·¨¨ KE (ˆ‡�) ¨ ¤²Ö ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò
KH (	‡) ¢ ¶¥·¥¤´¥-§ ¤´¥° £¥μ³¥É·¨¨ ¨ · ¸Î¥É ÔÉ¨Ì ±μÔËË¨Í¨¥´Éμ¢ ¶μ ¨§³¥-
·¥´´μ³Ê ¸¶¥±É·Ê ´¥°É·μ´μ¢. 	·¨¢¥¤¥´Ò É ±¦¥ ¸·¥¤´¨¥ §´ Î¥´¨Ö ±μÔËË¨Í¨-
¥´É  ¢ ± ¦¤μ° ÉμÎ±¥, · ¸¸Î¨É ´´Ò¥ ¶μ ÔÉ¨³ ¤¢Ê³ ³¥Éμ¤ ³.

3. ���‹ˆ‡ ��‹“—…��›• �…‡“‹œ’�’�‚
ˆ ˆ• ‘��‚�…�ˆ… ‘ ��‹“—…��›Œˆ ���…… „���›Œˆ

‚ É ¡². 2 ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¸· ¢´¥´¨Ö ¶μ²ÊÎ¥´´ÒÌ ¢ ¤ ´´μ° · ¡μÉ¥
§´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¸ ¶μ¶· ¢μÎ´Ò³¨ ±μÔËË¨Í¨¥´É ³¨ ¶μ
¤ ´´Ò³, ¶μ²ÊÎ¥´´Ò³ · ´¥¥ ´  ¨³¶Ê²Ó¸´μ³ ·¥ ±Éμ·¥ �ˆŸˆ ˆ��-30,   É ±¦¥
¢ ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¸¶¥±É· Ì ´  ¤·Ê£¨Ì Ê¸É ´μ¢± Ì �ˆŸˆ: ˆ�…�, “-300
¨ Œ–-400 ‹Ÿ�, £¤¥ ¸·¥¤´ÖÖ Ô´¥·£¨Ö ´¥ ¶·¥¢ÒÏ ¥É ´¥¸±μ²Ó±¨Ì ¸μÉ¥´ ±Ô‚.

	μ ·¥§Ê²ÓÉ É ³, ¶·¥¤¸É ¢²¥´´Ò³ ¢ É ¡². 1 ¨ 2, ³μ¦´μ ¸± § ÉÓ ¸²¥¤ÊÕÐ¥¥.
1. ‘¶¥±É· ´¥°É·μ´μ¢ ¢ ÉμÎ± Ì 1 ¨ 2 Ö¢²Ö¥É¸Ö ´¨§±μÔ´¥·£¥É¨Î´Ò³, ¸μ

¸·¥¤´¥° Ô´¥·£¨¥° ³¥´ÓÏ¥ 1 ŒÔ‚ ¨ μÉ´μÏ¥´¨¥³ Hc/Hs ³¥´ÓÏ¥ 1, ÎÉμ £μ¢μ·¨É
μ ¶· ¢μ³¥·´μ¸É¨ ¨¸¶μ²Ó§μ¢ ´¨Ö Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò ¢ É ±¨Ì ¸¶¥±É· Ì
´¥°É·μ´μ¢.

2. ‡´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢, μ¶·¥¤¥²¥´´ÒÌ · §²¨Î´Ò³¨ ³¥-
Éμ¤ ³¨ Å · ¸Î¥Éμ³ ¶μ ¸¶¥±É·Ê ¨ ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò,
μÉ²¨Î ÕÉ¸Ö μÉ ¸·¥¤´¨Ì §´ Î¥´¨° ´¥ ¡μ²¥¥ Î¥³ ´  20%, ÎÉμ £μ¢μ·¨É μ Ìμ·μ-
Ï¥³ ¸μ£² ¸¨¨ μ¡μ¨Ì ³¥Éμ¤μ¢ ¨ ¤μ¸Éμ¢¥·´μ¸É¨ §´ Î¥´¨° ¶μ²ÊÎ¥´´ÒÌ ±μÔËË¨-
Í¨¥´Éμ¢.

3. 	μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ £μ¢μ·ÖÉ μ ¢μ§³μ¦´μ¸É¨ ¨¸¶μ²Ó§μ¢ ´¨Ö Ï ·μ-
¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò ¤²Ö ±μ··¥±Í¨¨ ¶μ± § ´¨°  ²Ó¡¥¤´ÒÌ ¤μ§¨³¥É·μ¢ § 
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’ ¡²¨Í  2. ‘· ¢´¥´¨¥ ¶·¥¤¸É ¢²¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¸ ¶μ²ÊÎ¥´´Ò³¨ · ´¥¥ ¤ ´´Ò³¨

“¸É ´μ¢± 
‘·¥¤´ÖÖ ‘·¥¤´¨° Ê¤¥²Ó´Ò°  ³¡¨¥´É´Ò°

ŠμÔËË¨Í¨¥´ÉÒ
Ô´¥·£¨Ö Ô±¢¨¢ ²¥´É ¤μ§Ò ¸¶¥±É· 

¸¶¥±É· , ±Ô‚ ´¥°É·μ´μ¢ [7], ¶‡¢ · ¸³2 KH (	‡) KE (ˆ‡�)

” §μÉ·μ´ 258 30,5 0,045 0,057
ˆ��-30 93 37,4 0,038 0,048
ˆ��-30 210 54,8 0,062 0,082
ˆ��-30 242 60,8 0,065 0,088

ˆ��-2Œ, É. 1∗ 218 55,8 0,075 0,097
ˆ��-2Œ, É. 2∗ 129 34,0 0,051 0,065

“-300 267 60,2 0,065 0,104
“-300 245 95,7 0,111 0,128
“-300 588 39,0 0,040 0,046
ˆ�…� 257 43,6 0,093 0,105

Œ–-400 230 53,6 0,060 0,080

ÅÅÅÅÅÅÅÅÅÅÅ
∗ „ ´´Ò¥, ¶μ²ÊÎ¥´´Ò¥ ¢ ÔÉμ° · ¡μÉ¥.

§ Ð¨Éμ° ·¥ ±Éμ·  ˆ��-2Œ ¨ ¢ ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¸¶¥±É· Ì É ±¨Ì Ö¤¥·´μ-
Ë¨§¨Î¥¸±¨Ì Ê¸É ´μ¢μ±, ± ± Ê¸±μ·¨É¥²¨ ‹Ÿ�.

4. �¥§Ê²ÓÉ ÉÒ ¸· ¢´¥´¨Ö ¶μ²ÊÎ¥´´ÒÌ ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¸ ¤·Ê-
£¨³¨ ¤ ´´Ò³¨ ¤²Ö ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¸¶¥±É·μ¢ ¶μ± §Ò¢ ÕÉ ¨Ì Ìμ·μÏ¥¥
¸μ£² ¸¨¥. 	·¨ ÔÉμ³ ¢¸¥ μ´¨ ²ÊÎÏ¥ ±μ··¥²¨·ÊÕÉ ´¥ ¸μ ¸·¥¤´¥° Ô´¥·£¨¥° ¸¶¥±-
É· ,   ¸  ³¡¨¥´É´Ò³ Ô±¢¨¢ ²¥´Éμ³ ¤μ§Ò ´  ¥¤¨´¨Î´Ò° Ë²Õ¥´¸ (Ê¤¥²Ó´μ°
¤μ§μ°) ¤²Ö ¤ ´´μ£μ ¸¶¥±É· .

5. ‡´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¤²Ö KH (	‡) ¨ KE (ˆ‡�), ± ±
¶· ¢¨²μ, ´¥ ¶·¥¢ÒÏ ÕÉ 0,10, §  ¨¸±²ÕÎ¥´¨¥³ ¸¶¥±É·  ´  “-300 ¸μ §´ Î¥´¨¥³
Ê¤¥²Ó´μ° ¤μ§Ò, ¡²¨§±¨³ ± 100 ¶‡¢ · ¸³2. 
É¨ ·¥§Ê²ÓÉ ÉÒ Ìμ·μÏμ ¸μ£² ¸Ê-
ÕÉ¸Ö ¸ ¤ ´´Ò³¨ · ¡μÉÒ [7] ¤²Ö ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¸¶¥±É·μ¢ §  § Ð¨Éμ°
Œ–-400 ‹Ÿ�, £¤¥ ¶μ¶· ¢μÎ´Ò¥ ±μÔËË¨Í¨¥´ÉÒ ¢ μ¸´μ¢´μ³ ´¥ ¶·¥¢ÒÏ ÕÉ
§´ Î¥´¨Ö 0,10.

6. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ ¡²¨§μ¸ÉÓ §´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢
KH (	‡) ¨ KE (ˆ‡�) ¤²Ö ÉμÎ¥± ¨§³¥·¥´¨Ö ´  ˆ��-2Œ. 
Éμ £μ¢μ·¨É μ
±μ··¥±É´μ¸É¨ μ¶·¥¤¥²¥´¨Ö ´μ·³¨·Ê¥³μ° ¢¥²¨Î¨´Ò ÔËË¥±É¨¢´μ° ¤μ§Ò ¸ ¶μ-
³μÐÓÕ ´ Ìμ¦¤¥´¨Ö ¶μ ·¥§Ê²ÓÉ É ³ ˆ„Š ·¥±μ³¥´¤μ¢ ´´μ° μ¶¥· Í¨μ´´μ° ¢¥-
²¨Î¨´Ò Å ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò ¢ ¶¥·¥¤´¥-§ ¤´¥° £¥μ³¥É·¨¨.

‚›‚�„›

1. ‚ ·¥§Ê²ÓÉ É¥ · ¡μÉÒ μ¶·¥¤¥²¥´Ò ¸¶¥±É·Ò ´¥°É·μ´μ¢ ¨ ¶·μ¢¥¤¥´Ò ¨§-
³¥·¥´¨Ö ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò ¢ ¤¢ÊÌ ÉμÎ± Ì §  § Ð¨Éμ°
·¥ ±Éμ·  ˆ��-2Œ ¢ Ô±¸¶¥·¨³¥´É ²Ó´μ³ § ²¥ ¢ ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¸¶¥±É· Ì.
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2. �¶·¥¤¥²¥´Ò §´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¶μ ¶μ± § ´¨Ö³ ¨´-
¤¨¢¨¤Ê ²Ó´μ£μ  ²Ó¡¥¤´μ£μ ¤μ§¨³¥É·  „‚ƒ�-01 ¢ ÔÉ¨Ì ÉμÎ± Ì ¤¢Ê³Ö ³¥Éμ¤ ³¨:
· ¸Î¥É´Ò³ ¶ÊÉ¥³ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¨§³¥·¥´´ÒÌ ¸¶¥±É·μ¢ ¨ ¸ ¶μ³μÐÓÕ Ï -
·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò.

3. 	μ²ÊÎ¥´μ Ìμ·μÏ¥¥ ¸μ£² ¸¨¥ §´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢,
μ¶·¥¤¥²¥´´ÒÌ ÔÉ¨³¨ ³¥Éμ¤ ³¨, ÎÉμ £μ¢μ·¨É μ ¶· ¢μ³¥·´μ¸É¨ ¨¸¶μ²Ó§μ¢ ´¨Ö
Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò ¤²Ö ´ Ìμ¦¤¥´¨Ö §´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨-
Í¨¥´Éμ¢ §  § Ð¨Éμ° ˆ��-2Œ.

4. �²¨§μ¸ÉÓ §´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¤²Ö  ³¡¨¥´É´μ£μ Ô±-
¢¨¢ ²¥´É  ¤μ§Ò KH (	‡) ¨ ÔËË¥±É¨¢´μ° ¤μ§Ò KE (ˆ‡�) £μ¢μ·¨É μ ±μ··¥±É-
´μ¸É¨ μ¶·¥¤¥²¥´¨Ö ´μ·³¨·Ê¥³μ° ¢¥²¨Î¨´Ò ÔËË¥±É¨¢´μ° ¤μ§Ò ¸ ¶μ³μÐÓÕ
´ Ìμ¦¤¥´¨Ö ¥¥ ¶μ ·¥§Ê²ÓÉ É ³ ˆ„Š ·¥±μ³¥´¤μ¢ ´´μ° μ¶¥· Í¨μ´´μ° ¢¥²¨-
Î¨´Ò Å ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò.

5. �¥±μ³¥´¤Ê¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¢ ˆ„Š ¢ ‹�” §´ Î¥´¨¥ ¶μ¶· ¢μÎ´μ£μ
±μÔËË¨Í¨¥´É  ± ¶μ± § ´¨Ö³ „‚ƒ�-01, · ¢´μ¥ 0,10.
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