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‚¶¥·¢Ò¥ ¨§³¥·¥´Ò ¶·¥¤¥²Ó´μ ¤μ¶Ê¸É¨³Ò¥ ¶μ£²μÐ¥´´Ò¥ ¤μ§Ò ¨μ´¨§¨·ÊÕÐ¥£μ ¨§²ÊÎ¥´¨Ö 60‘μ
¢ Éμ´±¨Ì (1 ³³) ¶μ²¨¸É¨·μ²Ó´ÒÌ μ¡· §Í Ì ¸Í¨´É¨²²ÖÉμ·μ¢ ¶·¨ μ¤´μ¢·¥³¥´´μ³ ¢μ§¤¥°¸É¢¨¨ ³μÐ-
´μ¸É¨ ¤μ§Ò 0,01Ä1 ƒ· · ¸−1 ¨ ¸¢¥Éμ¢μ£μ ¶μÉμ±  ∼ 1016 ¸³2 · ¸−1 ¢ Ê¸²μ¢¨ÖÌ ¢ ±ÊÊ³ .

�μ± § ´μ, ÎÉμ ËμÉμ· ¤¨ Í¨μ´´ Ö ¸Éμ°±μ¸ÉÓ (¢ μÉ²¨Î¨¥ μÉ · ¤¨ Í¨μ´´μ°) ´¥ ¢μ§· ¸É ¥É ¶·¨
¶μ³¥Ð¥´¨¨ μ¡· §Íμ¢ ¢ ¢ ±ÊÊ³ ¶·¨ ¶·μÎ¨Ì · ¢´ÒÌ Ê¸²μ¢¨ÖÌ. �·μÍ¥¸¸μ³, μÉ¢¥É¸É¢¥´´Ò³ §  ¶μÉ¥·Õ
¸¢¥Éμ¢ÒÌμ¤ , ¶μ-¢¨¤¨³μ³Ê, Ö¢²Ö¥É¸Ö ¶·μÍ¥¸¸ μ¡· §μ¢ ´¨Ö ¢ ¶μ²¨³¥·¥ ´¥´ ¸ÒÐ¥´´ÒÌ ¸μ¶·Ö¦¥´´ÒÌ
¸É·Ê±ÉÊ·, ¤μ²Ö ±μÉμ·ÒÌ ´¥ § ¢¨¸¨É μÉ ¸μ¤¥·¦ ´¨Ö ¨ ¶μ¸ÉÊ¶²¥´¨Ö ±¨¸²μ·μ¤ .

Maximum permissible absorbed doses of 60Co ionizing radiation have been measured for the ˇrst
time in the thin (1 mm) polystyrene samples of scintillators when gamma of 0.01Ä1 Gy · s−1 dose rate
and light of ∼ 1016 cm2 · s−1 on-sample 	ux had acted simultaneously in vacuum conditions.

It was indicated that photoradiation resistance (in contrast to radiation resistance) did not increase
when samples were placed into vacuum and all other conditions were the same. The formation process
of unsaturated conjugated structures, fraction of which does not depend on content and coming of
oxygen, is apparently responsible for loss of light yield.

PACS: 29.40.Mc

ˆμ´¨§¨·ÊÕÐ¥¥ ¨§²ÊÎ¥´¨¥ ¡¥§ ¢´¥Ï´¥£μ ¨¸ÉμÎ´¨±  ¸¢¥É  ³μ¦¥É ¸μ§¤ ¢ ÉÓ Ê¸²μ¢¨Ö
ËμÉμ· ¤¨ Í¨μ´´μ£μ ¢μ§¤¥°¸É¢¨Ö ´  ³ É¥·¨ ² ¢ ¶·μÍ¥¸¸¥ · ¤¨μ²Õ³¨´e¸Í¥´Í¨¨ [1]. �·¨
¸Éμ²±´μ¢¥´¨¨ ¶ÊÎ±μ¢ ¢ ±μ²² °¤¥· Ì ¸μ ¸¢¥É¨³μ¸ÉÓÕ 1032−1034 ¸³2 · ¸−1, μ¸μ¡¥´´μ ¶·¨
PbÄPb- ¨²¨ UÄU-¢§ ¨³μ¤¥°¸É¢¨ÖÌ, ¢ ± ²μ·¨³¥É· Ì ¢μ§´¨± ¥É μ£·μ³´μ¥ ³´μ¦¥¸É¢μ ¢Éμ-
·¨Î´ÒÌ Î ¸É¨Í, £¥´¥·¨·ÊÕÐ¨Ì ¸Í¨´É¨²²ÖÍ¨μ´´Ò¥ ¢¸¶ÒÏ±¨ [2]. �μ£²μÐ¥´´ Ö Ô´¥·£¨Ö
μÉ ¨§²ÊÎ¥´¨Ö ¢Ò¸¢¥Î¨¢ ¥É¸Ö ¢ Ê²ÓÉ· Ë¨μ²¥Éμ¢μ° ¨ ¢¨¤¨³μ° μ¡² ¸ÉÖÌ ¸¶¥±É· . ‘Ê³³ ·´Ò¥
¶μÉμ±¨ ¸¢¥É  ³μ£ÊÉ ¶·¥¢ÒÏ ÉÓ 1016 ¸³2 · ¸−1.


μ²ÓÏ¨´¸É¢μ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ± ²μ·¨³¥É·μ¢ · ¡μÉ ¥É ¶·¨ · ¤¨ Í¨μ´´ÒÌ ´ £·Ê§-
± Ì (³μÐ´μ¸ÉÖÌ ¤μ§) 10−4−10−3 ƒ· · ¸−1, ÎÉμ § É·Ê¤´Ö¥É ¶·μ¢¥¤¥´¨¥ É¥¸Éμ¢ÒÌ ¨¸¶Ò-
É ´¨° ¨§-§  ¤²¨É¥²Ó´ÒÌ ¸¥ ´¸μ¢ μ¡²ÊÎ¥´¨Ö. �·μ¤μ²Ó´μ¥ ¨ · ¤¨ ²Ó´μ¥ · ¸¶·¥¤¥²¥´¨¥
´ £·Ê§±¨ ¸ÊÐ¥¸É¢¥´´μ ´¥· ¢´μ³¥·´μ¥ (¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ · ¸¶·¥¤¥²¥´¨¥³ Î ¸É¨Í ¢ ²¨¢´¥),
μ¤´ ±μ ËμÉμ· ¤¨ Í¨μ´´Ò° ÔËË¥±É ¸¶μ¸μ¡¸É¢Ê¥É ¢Ò· ¢´¨¢ ´¨Õ ¶μÉ¥·Ó ¸¢¥Éμ¢ÒÌμ¤  ¶μ
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μ¡Ñe³Ê ± ²μ·¨³¥É·  [3]. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ¢μ§¤¥°¸É¢¨¥ ¸¢¥É  Ê¸¨²¨¢ ¥É · ¤¨ Í¨μ´´μ-
Ì¨³¨Î¥¸±μ¥ μ±¨¸²¥´¨¥ ¶μ²¨³¥·´ÒÌ ±μ³¶μ´¥´Éμ¢, ±μÉμ·μ¥ ¶μ¤·μ¡´μ μ¡¸Ê¦¤¥´μ ¢ μ¡§μ-
·¥ [4]. ”μÉμ· ¤¨ Í¨μ´´ Ö ¸Éμ°±μ¸ÉÓ �‘-¸Í¨´É¨²²ÖÉμ·μ¢ ´¨¦¥, Î¥³ · ¤¨ Í¨μ´´ Ö, ¨
¸μ¸É ¢²Ö¥É ¶μ·Ö¤±  1 ±ƒ· ¶·¨ 10 %-Ì ¤μ¶Ê¸É¨³ÒÌ ¶μÉ¥·ÖÌ ¸¢¥Éμ¢ÒÌμ¤  ¨ ³μÐ´μ¸É¨ ¤μ§Ò
10−3 ƒ· · ¸−1 [3]. �·¨ ÔÉμ³ ÔËË¥±É¨¢´μ¸ÉÓ  ´É¨· ¤μ¢, ¢ Éμ³ Î¨¸²¥ ¨ ³μ²¥±Ê²Ö·´μ£μ
±¨¸²μ·μ¤  [5], Ê³¥´ÓÏ ¥É¸Ö ¨²¨ ¨¸Î¥§ ¥É ¸μ¢¸¥³. ‚μ§´¨± ¥É ¶·μ¡²¥³  ¶μ¨¸±  ¤·Ê£¨Ì
¶ÊÉ¥° ËμÉμ· ¤¨ Í¨μ´´μ° ¸É ¡¨²¨§ Í¨¨. �¤¨´ ¨§ ´¨Ì Å ¶μ³¥Ð¥´¨¥ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ
¶² ¸É¨´ ¢ ¢ ±ÊÊ³, ÎÉμ¡Ò ¨¸±²ÕÎ¨ÉÓ ¶μ¸ÉÊ¶²¥´¨¥ ±¨¸²μ·μ¤  ¨§ ¢μ§¤ÊÌ .

‚ ¤ ´´μ° · ¡μÉ¥ ¢¶¥·¢Ò¥ Ô±¸¶¥·¨³¥´É ²Ó´μ ¶μ²ÊÎ¥´  § ¢¨¸¨³μ¸ÉÓ ¶·¥¤¥²Ó´μ ¤μ¶Ê-
¸É¨³μ° ¤μ§Ò (Dlim) μÉ ³μÐ´μ¸É¨ ¤μ§Ò (D•) ¤²Ö Éμ´±¨Ì (1 ³³) ¸Í¨´É¨²²ÖÉμ·μ¢ [6] ¨ ¤ ´ 
¨´É¥·¶·¥É Í¨Ö ¢²¨Ö´¨Ö ¢ ±ÊÊ³  ¸ ¶μ§¨Í¨° Ì¨³¨¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° [1].

1. �Š‘�…�ˆŒ…�’

‚ μ¡Ð¥³ ¸²ÊÎ ¥ ¶μ¤ · ¤¨ Í¨μ´´μ° ¸Éμ°±μ¸ÉÓÕ ¶μ´¨³ ¥É¸Ö ¢¥²¨Î¨´  Dlim(ξ), £¤¥
ξ Å ²¨³¨É¨·ÊÕÐ¨° ¶ · ³¥É·. �·¨³¥´¨É¥²Ó´μ ± ± ²μ·¨³¥É· ³ ξ Å ÔÉμ ¶μÉ¥·¨ ¢ÒÌμ¤ 
¸¢¥É  ¨§ ¸Í¨´É¨²²ÖÉμ·μ¢ ´¥§ ¢¨¸¨³μ μÉ Éμ£μ, ¶μ ± ±¨³ ± ´ ² ³ ¨¤eÉ ¤¨¸¸¨¶ Í¨Ö ¸ ¸μ-
Ì· ´¥´¨¥³ Ô³¨¸¸¨μ´´ÒÌ ¸¶¥±É·μ¢ E(λ), £¤¥ λ Å ¤²¨´  ¢μ²´Ò ËμÉμ´μ¢. ‚ ¸μμÉ¢¥É¸É¢¨¨
¸ ·¥±μ³¥´¤ Í¨Ö³¨ · ¡μÉÒ [7] ¨§³¥·Ö² ¸Ó Éμ²Ó±μ μ¤´  ¢¥²¨Î¨´  d(λmax = 425 ´³) Å
μ¶É¨Î¥¸± Ö ¶²μÉ´μ¸ÉÓ ¤μ μ¡²ÊÎ¥´¨Ö ¨ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö γ-¨¸ÉμÎ´¨±μ³ 60‘μ ¸ D•

max ∼
1,2 ƒ· · ¸−1. �·¨ Dlim � 5 ±ƒ· ¤¥Ëμ·³ Í¨Ö Ô³¨¸¸¨μ´´ÒÌ ¸¶¥±É·μ¢ ´¥ ¶·μ¨¸Ìμ¤¨É,   · -
¤¨ Í¨μ´´μ¥ μ±· Ï¨¢ ´¨¥ ¶μ²¨¸É¨·μ²  ¶·μÖ¢²Ö¥É¸Ö §´ Î¨É¥²Ó´μ ¸¨²Ó´¥¥, Î¥³ ¶μ¤ ¢²¥´¨¥
· ¤¨ Í¨μ´´μ-¨´¤ÊÍ¨·μ¢ ´´μ° ²Õ³¨´¥¸Í¥´Í¨¨ ´  ¤μ¡ ¢± Ì pTP ¨ ����� [8].

�¡²ÊÎ ²¨¸Ó μ¡· §ÍÒ ¸Í¨´É¨²²ÖÉμ·μ¢ ∅20 ³³, Éμ²Ð¨´μ° 1 ³³, ¨§£μÉμ¢²¥´´Ò¥ ¶ÊÉe³
²¨ÉÓÖ ¶μ¤ ¤ ¢²¥´¨¥³ ¨§ £· ´Ê²¨·μ¢ ´´μ£μ ¶μ²¨¸É¨·μ²  ³ ·±¨ �‘Œ-115. �μ¢ÒÏ¥´´μ¥

�¨¸. 1. ‡ ¢¨¸¨³μ¸ÉÓ ¶·¥¤¥²Ó´μ ¤μ¶Ê¸É¨³μ° ¤μ§Ò, ¸μμÉ¢¥É¸É¢ÊÕÐ¥° 10%-° ¶μÉ¥·e ¸¢¥É  ¢ μ¡· §Í Ì

¸Í¨´É¨²²ÖÉμ·μ¢, μÉ ³μÐ´μ¸É¨ ¤μ§Ò: � Å μ¡²ÊÎ¥´¨¥ ´  ¢μ§¤ÊÌ¥ ¸μ ¸¢¥Éμ³; � Å μ¡²ÊÎ¥´¨¥ ¢
¢ ±ÊÊ³¥ ¸μ ¸¢¥Éμ³; � Å μ¡²ÊÎ¥´¨¥ ¢ ¢ ±ÊÊ³¥ ¡¥§ ¸¢¥É ; ¸¶²μÏ´ Ö ²¨´¨Ö Å μ¡²ÊÎ¥´¨¥ ´  ¢μ§¤ÊÌ¥

¡¥§ ¸¢¥É  (� Å ¨§³¥·¥´´Ò¥ ÉμÎ±¨, � Å ¢μ¸¸É ´μ¢²¥´´Ò¥ Ô±¸É· ¶μ²ÖÍ¨¥° (¸³. [4]))
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¸μ¤¥·¦ ´¨¥ ¤μ¡ ¢μ± 3% pTP+ 0,04 % ����� ´¥μ¡Ìμ¤¨³μ ¤²Ö ³¨´¨³ ²Ó´μ£μ ¢·¥³¥´-
´μ£μ · §·¥Ï¥´¨Ö [9],   ³ ±¸¨³ ²Ó´μ ¢μ§³μ¦´μ¥ Ê³¥´ÓÏ¥´¨¥ Éμ²Ð¨´Ò Å ¤²Ö Ê²ÊÎÏ¥´¨Ö
Ô´¥·£¥É¨Î¥¸±μ£μ · §·¥Ï¥´¨Ö ¸ ³¶²¨´£-± ²μ·¨³¥É·μ¢ [6]. �¡· §ÍÒ μ¡²ÊÎ ²¨¸Ó ¶·¨ ±μ³-
´ É´μ° É¥³¶¥· ÉÊ·¥ ´  ¢μ§¤ÊÌ¥ ¨ ¢ ¢ ±ÊÊ³¥ ¶·¨ 2 · 10−3 ’μ··. �μ¤¸¢¥É±  ¶·μ¨§¢μ¤¨² ¸Ó
² ³¶ ³¨ „�˜-500 ¸ Ï¨·μ±¨³ ¸¶¥±É·μ³ μÉ ¢¨¤¨³μ£μ ¤μ “”. „μ§  γ-¨§²ÊÎ¥´¨Ö μ¶·¥-
¤¥²Ö² ¸Ó ¶μ ¶²μÉ´μ¸É¨ ¶μÎ¥·´¥´¨Ö (¨§³¥´¥´¨Ö Í¢¥É ) ¶²e´μÎ´ÒÌ ¤μ§¨³¥É·μ¢ –„� [4].
„μ§¨³¥É·Ò ∅20 ³³ ¨ Éμ²Ð¨´μ° 75 ³±³ ¢ Î¥·´μ° ¡Ê³ £¥ ¶·¨±²¥¨¢ ²¨¸Ó ´¥¶μ¸·¥¤¸É¢¥´´μ
± μ¡²ÊÎ ¥³Ò³ μ¡· §Í ³.

�¶É¨Î¥¸± Ö ¶²μÉ´μ¸ÉÓ μ¡· §Íμ¢ ¨ ¤μ§¨³¥É·μ¢ ¨§³¥·Ö² ¸Ó μ¤´μ¢·¥³¥´´μ ¸ ¶μ³μÐÓÕ
¤¢ÊÌ ¸¶¥±É·μËμÉμ³¥É·μ¢ ‘”-26 ¸· §Ê ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö. �μ£·¥Ï´μ¸ÉÓ ¨§³¥·¥´¨Ö d(λmax)
¡Ò²  ³¥´¥¥ 0,2 %,   ¶μ£·¥Ï´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö ¶μ£²μÐ¥´´μ° ¤μ§Ò μ±μ²μ 12 % (§ ¢¨¸¨É
μÉ £· ¤Ê¨·μ¢±¨ [4]). �  ·¨¸. 1 ¶μ± § ´Ò ¶μ²ÊÎ¥´´Ò¥ ¢ Ô±¸¶¥·¨³¥´É¥ § ¢¨¸¨³μ¸É¨ Dlim

μÉ D•, ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ 10%-³ ¶μÉ¥·Ö³ ¢ÒÌμ¤  ¸¢¥É  ¨§ μ¡· §Íμ¢ ¸Í¨´É¨²²ÖÉμ·μ¢, ¢
¸· ¢´¥´¨¨ ¸  ´ ²μ£¨Î´μ° § ¢¨¸¨³μ¸ÉÓÕ ¤²Ö É ±¨Ì ¦¥ ¶μ Ì¨³¨Î¥¸±μ³Ê ¸μ¸É ¢Ê μ¡· §Íμ¢,
¶μ²ÊÎ¥´´μ° · ´¥¥ (¸³. ·¨¸. 8 ¢ μ¡§μ·¥ [4]).

2. ��‘“†„…�ˆ… �…‡“‹œ’�’�‚

�¥§Ê²ÓÉ ÉÒ μ± § ²¨¸Ó ´¥μ¦¨¤ ´´Ò³¨. ‚ ±ÊÊ³ ´¥ Ê¢¥²¨Î¨¢ ¥É Dlim ¶·¨ ³ ²ÒÌ D• (± ±
¡Ò ´ ³ ÌμÉ¥²μ¸Ó) ¶·¨ ´ ²¨Î¨¨ ¸¢¥É . �¤´ ±μ ¶·¨ μ¡²ÊÎ¥´¨¨ ¡¥§ ¸¢¥É  ¶·¥¤¥²Ó´ Ö ¤μ§ 
³μ¦¥É ¢μ§· ¸É¨ ¡μ²¥¥ Î¥³ ´  ¶μ·Ö¤μ±. �ËË¥±É ¸μ£² ¸Ê¥É¸Ö ¸ É¥μ·¨¥° [10], ¶μ¸±μ²Ó±Ê ¢
¢ ±ÊÊ³¥ ¨¸Î¥§ ¥É · ¤¨ Í¨μ´´μ-¨´¤ÊÍ¨·μ¢ ´´μ¥ μ±¨¸²¥´¨¥.

�μ²¨¸É¨·μ² Å ¶·¥¨³ÊÐ¥¸É¢¥´´μ ¸Ï¨¢ ÕÐ¨°¸Ö ³ É¥·¨ ². �¡· §μ¢ ´¨¥ § ³¥É´μ£μ
¶·μÍ¥´É  ¸Ï¨¢μ± ¢ �‘-μ¡· §Í Ì ¤μ²¦´μ ¶·¨¢¥¸É¨ ± ·¥§±¨³ ¨§³¥´¥´¨Ö³ ± ± ¶·μ§· Î-
´μ¸É¨, É ± ¨ ÔËË¥±É¨¢´μ¸É¨ ¶¥·¥¤ Î¨ Ô´¥·£¨¨ ¢μ§¡Ê¦¤¥´¨Ö μÉ �‘-³ É·¨ÍÒ ± ¸Í¨´É¨²-
²ÖÍ¨μ´´Ò³ ¤μ¡ ¢± ³, É. ¥. ± Ê³¥´ÓÏ¥´¨Õ ¸¢¥Éμ¢ÒÌμ¤  [6]. �¢Éμ·Ò · ¡μÉ [11, 12] ¸Î¨É ÕÉ,
ÎÉμ ¶·¨ ¤μ§¥ � 10 ±ƒ· ±μ´Í¥´É· Í¨Ö ³ ±·μ· ¤¨± ²μ¢ ¤μ¸É¨£ ¥É ´¥±μÉμ·μ° ±·¨É¨Î¥¸±μ°
¢¥²¨Î¨´Ò, ¶μ¸²¥ ±μÉμ·μ° ´ Î¨´ ¥É ¶·¥¢ ²¨·μ¢ ÉÓ ¶·μÍ¥¸¸ μ¡· §μ¢ ´¨Ö ¸Ï¨¢μ±. �¤´ ±μ
¢ [5] ´¥¢Ò¸μ± Ö Dlim μ¡ÑÖ¸´Ö¥É¸Ö ®ÉÊÏ Ð¨³¯ ¤¥°¸É¢¨¥³ ¶·μ¤Ê±Éμ¢ · ¤¨μ²¨§ , ¸·¥¤¨ ±μ-
Éμ·ÒÌ £² ¢´Ò³¨ Ö¢²ÖÕÉ¸Ö ³ ±·μ· ¤¨± ²Ò ¢¶²μÉÓ ¤μ ¤μ§ > 100 ±ƒ·,   ¶·μÍ¥´É ¸Ï¨¢μ±
³ ². ’ ±¨³ μ¡· §μ³, ³¥Ì ´¨§³ ¤¥£· ¤ Í¨¨ ¸¢¥Éμ¢ÒÌμ¤  ¢ ¢ ±ÊÊ³¥ ¶·¨ ËμÉμ· ¤¨ Í¨μ´´μ³
¸É ·¥´¨¨ ¸Í¨´É¨²²ÖÉμ·μ¢ ¡Ò² ¤μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨ ´¥ Ö¸¥´.

�·¨ ¨´É¥·¶·¥É Í¨¨ ´ Ï¨Ì Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¡Ò²μ ¢Ò¸± § ´μ ¶·¥¤¶μ²μ¦¥-
´¨¥1, ÎÉμ ¢ ¸²ÊÎ ¥ μ¤´μ¢·¥³¥´´μ£μ ¢μ§¤¥°¸É¢¨Ö γ-¨§²ÊÎ¥´¨Ö ¨ ¸¢¥É  ¸´ Î ²  ¶·μ¨¸Ìμ¤¨É
· §·Ò¢ ¸¢Ö§¨ CÄH,   ¢μ§´¨± ÕÐ¨¥ ¶·¨ ÔÉμ³ ³ ±·μ· ¤¨± ²Ò ·¥±μ³¡¨´¨·ÊÕÉ, μ¡· §ÊÖ ¶μ-
¶¥·¥Î´Ò¥ ¸¢Ö§¨. �Éμ³Ò ¢μ¤μ·μ¤  É ±¦¥ ¸¶μ¸μ¡´Ò ·¥±μ³¡¨´¨·μ¢ ÉÓ, μ¤´ ±μ §´ Î¨É¥²Ó´ Ö
¤μ²Ö ÔÉ¨Ì  Éμ³μ¢ μÉ·Ò¢ eÉ ¢μ¤μ·μ¤ μÉ ¸μ¸¥¤´¥£μ  Éμ³  Ê£²¥·μ¤ , ÎÉμ ¶·¨¢μ¤¨É ± ¶μÖ¢²¥-
´¨Õ ´¥´ ¸ÒÐ¥´´μ¸É¨. �ÉμÉ Ô´¥·£¥É¨Î¥¸±¨ ¢Ò£μ¤´Ò° ¶·μÍ¥¸¸ ¨ ¶·¨¢μ¤¨É ± μ¡· §μ¢ ´¨Õ
¤¢μ°´μ° ¸¢Ö§¨, ¸μ¶·Ö¦¥´´μ° ¸ ¡¥´§μ²Ó´Ò³ ±μ²ÓÍμ³. Œ¥Ì ´¨§³ ¶·μÍ¥¸¸  ³μ¦¥É ¡ÒÉÓ

1�±μ¢ ²¨ ƒ. — ¸É´μ¥ ¸μμ¡Ð¥´¨¥ ¢ ¤¨¸±Ê¸¸¨¨ ´  Kμ´£·¥¸¸¥ ¶μ · ¤¨ Í¨μ´´μ° Ì¨³¨¨, ŠÊÏ ¤ ¸Ò, ’Ê·Í¨Ö,
22Ä29 ³ Ö 2005 £.
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μ¡μ¡Ð¥´ ¸²¥¤ÊÕÐ¥° ¸Ì¥³μ°:

RH hν−→ R• + H; H + RH −→ H2 + R•; H• + R −→ H2 + ¤¢μ°´ Ö ¸¢Ö§Ó;

H• + H• −→ H2; R• + R• −→ R − R (μ¡· §μ¢ ´¨¥ ¶μ¶¥·¥Î´μ° ¸¢Ö§¨).

�¡· §μ¢ ´¨¥ ´¥´ ¸ÒÐ¥´´μ¸É¨ ¢ ¶μ²¨³¥·´μ° Í¥¶¨ ¶μ μ¶¨¸ ´´μ³Ê ¢ÒÏ¥ ³¥Ì ´¨§³Ê
¶·¨¢μ¤¨É ± Éμ³Ê, ÎÉμ α- Éμ³ ¢μ¤μ·μ¤  ¢ ¶μ± § ´´μ° ¸¨¸É¥³¥ ¸É ´μ¢¨É¸Ö ¡μ²¥¥ μ¸² ¡²¥´-
´Ò³ ¨ ¢¸ÉÊ¶ ¥É ¢ ·¥ ±Í¨Õ §´ Î¨É¥²Ó´μ ¡Ò¸É·¥¥, Î¥³  ´ ²μ£¨Î´Ò¥  Éμ³Ò ¢ ´¥¨§³¥´´μ°
Î ¸É¨ ³μ²¥±Ê²Ò ¶μ²¨³¥· . ‚¸²¥¤¸É¢¨¥ ÔÉμ£μ ·¥ ±Í¨Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ ¶¥·¥¤ ¥É¸Ö ´  ´¥-
¸±μ²Ó±μ ³μ´μ³¥·´ÒÌ ¥¤¨´¨Í ¨ ¶·μ¨¸Ìμ¤¨É μ¡· §μ¢ ´¨¥ ¸μ¶·Ö¦¥´´ÒÌ ¸É·Ê±ÉÊ· (¸Ï¨¢μ±).
’ ±¨³ μ¡· §μ³, ´¥´ ¸ÒÐ¥´´Ò¥ ¸μ¶·Ö¦¥´´Ò¥ ¸É·Ê±ÉÊ·Ò ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° μ¸´μ¢´μ°
¨¸ÉμÎ´¨± μ±· ¸±¨ ¶μ²¨¸É¨·μ² . � ´ÓÏ¥ ÔÉμÉ ÔËË¥±É ¸¢Ö§Ò¢ ²¨ ¸ μ±¨¸²¥´¨¥³.

�¨¸. 2. ‚ÒÌμ¤ ¸μ¶·Ö¦¥´´ÒÌ ¸É·Ê±ÉÊ· ¶·¨ μ¡²ÊÎ¥´¨¨ ¶μ²¨¸É¨·μ²Ó´ÒÌ ¸Í¨´É¨²²ÖÉμ·μ¢ γ-±¢ ´É ³¨

¨ ¸¢¥Éμ³ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¤μ§Ò: ¸¶²μÏ´Ò¥ ±·¨¢Ò¥ Å ¢ ¢ ±ÊÊ³¥; ÏÉ·¨Ìμ¢Ò¥ Å ´  ¢μ§¤ÊÌ¥ (ÉμÎ±¨
¶¥·¥´¥¸¥´Ò ¸ ·¨¸. 1)

Šμ³¶ÓÕÉ¥·´Ò³ ³μ¤¥²¨·μ¢ ´¨¥³ [13] ¡Ò² μÍ¥´e´ · ¤¨ Í¨μ´´μ-Ì¨³¨Î¥¸±¨° ¢ÒÌμ¤ Gcc

¸μ¶·Ö¦¥´´ÒÌ ¸É·Ê±ÉÊ· ¢ § ¢¨¸¨³μ¸É¨ μÉ ¤μ§Ò ¨ ³μÐ´μ¸É¨ ¤μ§Ò (·¨¸. 2). �¥ ¢¤ ¢ Ö¸Ó ¢
¶μ¤·μ¡´μ¸É¨ ¤μ¸É ÉμÎ´μ ¸²μ¦´μ° ¨ £·μ³μ§¤±μ° ³μ¤¥²¨ (ÔÉμ ¶·¥¤³¥É μÉ¤¥²Ó´μ° ¸É ÉÓ¨),
¸¤¥² ¥³ μ¸´μ¢´Ò¥ ¢Ò¢μ¤Ò:

Å ±¨´¥É¨±  ËμÉμ· ¤¨ Í¨μ´´μ£μ μ¡· §μ¢ ´¨Ö ¸μ¶·Ö¦¥´´ÒÌ ¸É·Ê±ÉÊ· μÉ²¨Î ¥É¸Ö μÉ
¨§¢¥¸É´μ£μ Ê· ¢´¥´¨Ö — ·²§¡¨Ä�¨´´¥· , ¶·¨³¥´Ö¥³μ£μ ¤²Ö μ¶¨¸ ´¨Ö · ¤¨ Í¨μ´´μ£μ ¸Ï¨-
¢ ´¨Ö ¶μ²¨³¥·μ¢;

Å ¢ÒÌμ¤ Gcc ´¥ ¶·μÉ¨¢μ·¥Î¨É § ¢¨¸¨³μ¸É¨ Dlim μÉ D•, É ± ± ± 30Ä45% ¸Ï¨¢μ±
¢¶μ²´¥ ³μ£ÊÉ ¨§³¥´¨ÉÓ μ¶É¨Î¥¸±ÊÕ ¶²μÉ´μ¸ÉÓ ´  10Ä15%;
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Å ¶·¨ ËμÉμ· ¤¨ Í¨μ´´μ³ ¢μ§¤¥°¸É¢¨¨ μ¡· §μ¢ ´¨¥ ¸Ï¨¢μ± ³μ¦¥É ¶·μ¨¸Ìμ¤¨ÉÓ ´ 
¡μ²¥¥ · ´´¨Ì ¸É ¤¨ÖÌ μ¡²ÊÎ¥´¨Ö � 1 ±ƒ·.

‡�Š‹	—…�ˆ…

�±¸¶¥·¨³¥´É ¨ ¥£μ ¨´É¥·¶·¥É Í¨Ö ¶μ± § ²¨, ÎÉμ ËμÉμ· ¤¨ Í¨μ´´μ¥ ¢μ§¤¥°¸É¢¨¥ Ö¢²Ö-
¥É¸Ö ¸¶¥Í¨Ë¨Î¥¸±¨³ ¨ ´¥ ¸¢μ¤¨É¸Ö ± ¸Ê³³¥ ¢μ§¤¥°¸É¢¨Ö ¨§²ÊÎ¥´¨Ö ¨ ¸¢¥É . Š ¸μ¦ ²¥´¨Õ,
´¨  ´É¨· ¤Ò, ´¨ ¢ ±ÊÊ³ ´¥ ¶·¨¢μ¤ÖÉ ± Ê¢¥²¨Î¥´¨Õ ËμÉμ· ¤¨ Í¨μ´´μ° ¸Éμ°±μ¸É¨ ¶μ²¨-
¸É¨·μ²Ó´ÒÌ ¸Í¨´É¨²²ÖÉμ·μ¢, μ¤´ ±μ ¢ÒÌμ¤ ¨³¥¥É¸Ö. ‘¶μ´É ´´μ¥ ¢μ¸¸É ´μ¢²¥´¨¥ μ¶É¨Î¥-
¸±¨Ì ¸¢μ°¸É¢ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö, μ¶¨¸ ´´μ¥ ¢ [4], ¶μ§¢μ²Ö¥É ·¥ ²¨§μ¢ ÉÓ ¶¥·¨μ¤¨Î¥¸±¨° ·¥-
¦¨³ μ¡²ÊÎ¥´¨Ö ¨ ¢μ¸¸É ´μ¢²¥´¨Ö, ¢¶¥·¢Ò¥ ¶·¥¤²μ¦¥´´Ò° ¢ [14] ¨  ¶·μ¡¨·μ¢ ´´Ò° ¢ [15].
�μ ³´¥´¨Õ  ¢Éμ·μ¢ [6], μ´ ¢¶μ²´¥ ¶·¨¥³²¥³ ¶·¨ Ô±¸¶²Ê É Í¨¨ ± ²μ·¨³¥É·μ¢ ¸ Í¥²ÓÕ
§´ Î¨É¥²Ó´μ£μ Ê¢¥²¨Î¥´¨Ö ¨Ì · ¤¨ Í¨μ´´μ£μ ·¥¸Ê·¸ , Ô±¢¨¢ ²¥´É´μ£μ Dlim = 100 ±ƒ·,
¶·¨ Ê³¥·¥´´μ° · ¤¨ Í¨μ´´μ° ¸Éμ°±μ¸É¨ (Dlim � 5 ±ƒ·) μÉ¤¥²Ó´ÒÌ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ
¶² ¸É¨´.

�¢Éμ·Ò ¸Î¨É ÕÉ ¸¢μ¨³ ¤μ²£μ³ ¸¶¥Í¨ ²Ó´μ μÉ³¥É¨ÉÓ, ÎÉμ ‚² ¤¨³¨· �¥É·μ¢¨Î
‘¨¤μ·¨´ ¡Ò² ¸μ§¤ É¥²¥³ Ê´¨± ²Ó´μ° ¢ ±ÊÊ³´μ° ± ³¥·Ò, ¢ ±μÉμ·ÊÕ ¤¨¸É ´Í¨μ´´μ Î¥·¥§
¢ ±ÊÊ³´Ò° · §Ñe³ ¢¢μ¤¨²¸Ö ¨¸ÉμÎ´¨± 60‘μ, μ¡¥¸¶¥Î¨¢ ²¨¸Ó · §²¨Î´Ò¥ · ¤¨ Í¨μ´´Ò¥ ´ -
£·Ê§±¨ ´  μ¡²ÊÎ ¥³Ò¥ μ¡· §ÍÒ ¨  ¢Éμ³ É¨Î¥¸±¨ ¢±²ÕÎ ²¨¸Ó ·ÉÊÉ´Ò¥ ² ³¶Ò ¶μ¤¸¢¥É±¨.
� ¤e¦´μ¸ÉÓ ¢¸¥°  ¶¶ · ÉÊ·Ò μ¡¥¸¶¥Î¨¢ ²  ¤²¨É¥²Ó´μ¸ÉÓ ´¥¶·¥·Ò¢´μ£μ μ¡²ÊÎ¥´¨Ö ¤μ É·¥Ì
³¥¸ÖÍ¥¢. 
¥§ É ±μ° Ê¸É ´μ¢±¨ Ô±¸¶¥·¨³¥´É ¡Ò² ¡Ò ´¥¢μ§³μ¦¥´.

�¢Éμ·Ò ¢Ò· ¦ ÕÉ £²Ê¡μ±ÊÕ ¡² £μ¤ ·´μ¸ÉÓ §  ¶μ¤¤¥·¦±Ê ¤ ´´μ° · ¡μÉÒ �.ˆ.Œ ² -
Ìμ¢Ê, �.ˆ. ‡ ·Ê¡¨´Ê, ‚.�.Š²¨³ ´μ¢Ê,   É ±¦¥ ƒ. �±μ¢ ²¨ §  ¶μ²¥§´Ò¥ § ³¥Î ´¨Ö ¨ ¢Ò-
¢μ¤Ò.
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