
”ˆ‡ˆŠ� �‹…Œ…�’���›• —�‘’ˆ– ˆ �’�Œ��ƒ� Ÿ„��
2019. ’. 50. ‚›�. 5. ‘. 728Ä732

ˆ‡Œ…�…�ˆ… ‚›•�„� ‡���‡„›‚��™ˆ•
”�’���‚ ˆ‡ �…�Š–ˆˆ ”�’�„…‹…�ˆŸ

Š�Š Œ…’�„ ˆ„…�’ˆ”ˆŠ�–ˆˆ
„…‹Ÿ™ˆ•‘Ÿ Œ�’…�ˆ�‹�‚

‘.‚. ‡Ê¥¢, …. ‘. Šμ´μ¡¥¥¢¸±¨° ∗, Œ. ‚. Œμ·¤μ¢¸±μ°,
‚. ƒ.�¥¤μ·¥§μ¢, ‚. �.�μ´μ³ ·¥¢, ƒ. ‚. ‘μ²μ¤ÊÌμ¢

ˆ´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ���, Œμ¸±¢ 

�·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨Ö ¢ÒÌμ¤  ·¥ ±Í¨¨ ËμÉμ¤¥²¥´¨Ö ¤²Ö Ö¤¥·- ±É¨-
´¨¤μ¢ ¢ μ±μ²μ¶μ·μ£μ¢μ° μ¡² ¸É¨ Ô´¥·£¨¨. �  Ê¸±μ·¨É¥²¥ ‹“�-8-5 ˆŸˆ ��� ¶μ²ÊÎ¥´Ò
Ô´¥·£¥É¨Î¥¸±¨¥ ¨ ¢·¥³¥´´Ò¥ ¸¶¥±É·Ò § ¶ §¤Ò¢ ÕÐ¨Ì £ ³³ -±¢ ´Éμ¢ ¶·¨ μ¡²ÊÎ¥´¨¨
¤¥²ÖÐ¨Ì¸Ö ¨§μÉμ¶μ¢ Éμ·³μ§´Ò³¨ ËμÉμ´ ³¨. ‘¤¥² ´ ¢Ò¢μ¤ μ ¢μ§³μ¦´μ¸É¨ ¨¤¥´É¨-
Ë¨± Í¨¨ ¤¥²ÖÐ¨Ì¸Ö ¨§μÉμ¶μ¢ ¶μ ¶μ¢¥¤¥´¨Õ ¸¥Î¥´¨Ö ËμÉμ¤¥²¥´¨Ö ¢ μ±μ²μ¶μ·μ£μ¢μ°
μ¡² ¸É¨.

The results of measuring the photoˇssion reaction yield in the near-threshold energy
region are presented. At the LUE-8-5 accelerator of the Institute for Nuclear Research the
energy and time spectra of the delayed photons were obtained by irradiating ˇssile isotopes
by bremsstrahlung photons. The conclusion is made about the possibility of identifying
ˇssile isotopes by the behavior of the photoˇssion cross section in the near-threshold
region.

PACS: 25.85.Jg; 29.25.Rm
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�¥ ±Í¨Ö ËμÉμ¤¥²¥´¨Ö ¨³¥¥É ´¥ Éμ²Ó±μ Î¨¸Éμ ´ ÊÎ´μ¥, ´μ ¨ ¶·¨±² ¤´μ¥
§´ Î¥´¨¥ ¤²Ö μ¶·¥¤¥²¥´¨Ö ¶·¨¸ÊÉ¸É¢¨Ö ¢ μ¡· §Í Ì ¤¥²ÖÐ¨Ì¸Ö ³ É¥·¨ ²μ¢. �μ-
·μ£¨ ·¥ ±Í¨¨ ¤²Ö · §²¨Î´ÒÌ ¤¥²ÖÐ¨Ì¸Ö ³ É¥·¨ ²μ¢ · §²¨Î ÕÉ¸Ö, μ¤´ ±μ ¢¸¥
μ´¨ ´ Ìμ¤ÖÉ¸Ö ¢ μ¡² ¸É¨ (6 ± 1) ŒÔ‚. ‡´ Ö ¶μ·μ£¨ ¤²Ö · §´ÒÌ Ô²¥³¥´Éμ¢,
³μ¦´μ μ¶·¥¤¥²¨ÉÓ ´¥ Éμ²Ó±μ ´ ²¨Î¨¥ ¤¥²ÖÐ¥£μ¸Ö ³ É¥·¨ ² , ´μ ¨ ±μ´±·¥É´Ò°
¨§μÉμ¶. ‚ÒÌμ¤ ·¥ ±Í¨¨ ³μ¦´μ μ¶·¥¤¥²ÖÉÓ ¶μ ¢ÒÌμ¤Ê § ¶ §¤Ò¢ ÕÐ¨Ì £ ³³ -
±¢ ´Éμ¢, ±μÉμ·Ò¥ ¨§²ÊÎ ÕÉ¸Ö ¢ ¨´É¥·¢ ²¥ 10−3−103 ¸ ¶μ¸²¥  ±É  ¤¥²¥´¨Ö.
�μ²´ Ö Ô´¥·£¨Ö £ ³³ -¨§²ÊÎ¥´¨Ö ´   ±É ¤¥²¥´¨Ö 6Ä8 ŒÔ‚,   ¸·¥¤´ÖÖ Ô´¥·£¨Ö

∗E-mail: konobeev@inr.ru
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£ ³³ -±¢ ´Éμ¢ ∼ 1 ŒÔ‚. �´¥·£¥É¨Î¥¸±¨° ¸¶¥±É· ³μ¦¥É ¡ÒÉÓ μÎ¥´Ó ¸²μ¦´Ò³
¨ ¸μ¸É ¢²ÖÉÓ ¤μ 200 γ-²¨´¨°, ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì · ¸¶ ¤Ê · §²¨Î´ÒÌ ¶·μ¤Ê±Éμ¢
¤¥²¥´¨Ö. •μÉÖ · §²¨Î´ÒÌ ¶·μ¤Ê±Éμ¢ ¤¥²¥´¨Ö ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¨³ ¢·¥³¥´
· ¸¶ ¤  ³´μ£μ, μ´¨ £·Ê¶¶¨·ÊÕÉ¸Ö ¢ ´¥¸±μ²Ó±μ £·Ê¶¶ ¸ Ê¸·¥¤´¥´´Ò³¨ ¢·¥³¥-
´ ³¨ · ¸¶ ¤  μÉ ¤μ²¥° ¸¥±Ê´¤Ò ¤μ ÉÒ¸ÖÎ ¸¥±Ê´¤.

�Š‘�…�ˆŒ…�’�‹œ��Ÿ “‘’���‚Š�

‚ · ¡μÉ¥ ¶·μ¢¥·¥´  ¢μ§³μ¦´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö ¶μ·μ£  ·¥ ±Í¨¨ ËμÉμ¤¥-
²¥´¨Ö ¤²Ö ±μ´±·¥É´μ£μ Ô²¥³¥´É  ¤²Ö ¤μ¸ÉÊ¶´ÒÌ ´  Ê¸±μ·¨É¥²¥ ‹“�-8-5 ¶μ-
Éμ±μ¢ μ¡²ÊÎ ÕÐ¨Ì Î ¸É¨Í. �  Ê¸±μ·¨É¥²¥ ¨³¥¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ · ¡μÉÒ ¸
¶ÊÎ±μ³ Ô²¥±É·μ´μ¢ ¸ Ô´¥·£¨¥° 4Ä9 ŒÔ‚, ¶ÊÎ±μ³ Éμ·³μ§´ÒÌ ËμÉμ´μ¢ ¸ £· -
´¨Î´μ° Ô´¥·£¨¥° 4Ä9 ŒÔ‚,   ¶·¨ ¶·¨³¥´¥´¨¨ ¶·μÍ¥¤Ê·Ò ³μ´μÌ·μ³ É¨§ Í¨¨
Éμ·³μ§´μ£μ ¸¶¥±É·  [1] ¢μ§³μ¦´  · ¡μÉ  ¸ ±¢ §¨³μ´μÔ´¥·£¥É¨Î¥¸±¨³ ¶ÊÎ±μ³
ËμÉμ´μ¢.

‚ Ô±¸¶¥·¨³¥´É¥ ¶ÊÎμ± Ô²¥±É·μ´μ¢ c Ô´¥·£¨¥° Ee μÉ±²μ´Ö²¸Ö ¢ ³ £´¨É-
´μ³ ¶μ²¥ ³ £´¨É´μ£μ  ´ ²¨§ Éμ·  ´  Ê£μ² 270◦ ¨ ¶μ¶ ¤ ² ²¨¡μ ´  μ¡· §¥Í,
²¨¡μ ´  Éμ·³μ§´ÊÕ ³¨Ï¥´Ó. ‚μ ¢Éμ·μ³ ¸²ÊÎ ¥ μ¡· §¥Í μ¡²ÊÎ ²¸Ö ¶μÉμ±μ³
Éμ·³μ§´ÒÌ ËμÉμ´μ¢ ¸ £· ´¨Î´μ° Ô´¥·£¨¥° Emax

ph ≈ Ee. „ ´´Ò¥ ¶μ²ÊÎ¥´Ò ¤²Ö
¤¢ÊÌ Ê¸É ´μ¢μ±, ¶·¥¤´ §´ Î¥´´ÒÌ ¤²Ö · ¡μÉÒ ¸ § ¤¥·¦ ´´Ò³¨ ËμÉμ´ ³¨ ¢
· §²¨Î´ÒÌ ¢·¥³¥´´ÒÌ μ¡² ¸ÉÖÌ.

“¸É ´μ¢±  1 (
�‚�) ¶·¥¤´ §´ Î¥´  ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö § ¶ §¤Ò¢ ÕÐ¨Ì Ëμ-
Éμ´μ¢ ¸ ¡μ²ÓÏ¨³¨ ¢·¥³¥´ ³¨ · ¸¶ ¤ , ´μ ¸ Ìμ·μÏ¨³ Ô´¥·£¥É¨Î¥¸±¨³ · §·¥-
Ï¥´¨¥³ (¢μ§³μ¦´μ¸ÉÓ · ¸Ï¨Ë·μ¢±¨ γ-¸¶¥±É·μ¢). ‚ ÔÉμ³ ¸²ÊÎ ¥ ¶μ¸²¥ μ¡²Ê-
Î¥´¨Ö μ¡· §¥Í ¶¥·¥³¥Ð ²¸Ö ¢ ´¨§±μËμ´μ¢ÊÕ ± ³¥·Ê ¸ ¤¥É¥±Éμ·μ³ ´  μ¸´μ¢¥
¸¢¥·ÌÎ¨¸Éμ£μ £¥·³ ´¨Ö (HPGe) [2]. ‚·¥³Ö § ¤¥·¦±¨ μÉ ±μ´Í  μ¡²ÊÎ¥´¨Ö ¤μ
´ Î ²  ¨§³¥·¥´¨Ö ¶·¨ ÔÉμ³ ¸μ¸É ¢²Ö²μ 100Ä200 ¸.

�¨¸. 1. �´¥·£¥É¨Î¥¸±¨° ¸¶¥±É· § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢, ¸´ÖÉÒ° ¸ ¶μ³μÐÓÕ HPGe-
¤¥É¥±Éμ·  ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ Ê¸É ´μ¢±¨ 1; μ¡· §¥Í 235U, ³ ±¸¨³ ²Ó´ Ö Ô´¥·£¨Ö Éμ·-
³μ§´ÒÌ ËμÉμ´μ¢ Emax

ph = 7,5 ŒÔ‚, ¢·¥³Ö μ¡²ÊÎ¥´¨Ö 300 ¸, ¢·¥³Ö § ¤¥·¦±¨ 180 ¸.
–¨Ë· ³¨ μÉ³¥Î¥´Ò ²¨´¨¨ μÉ · ¸¶ ¤  138Xe (1), 137Xe (2), 138Cs (3, 7), 134I (4, 5) ¨
96Rb (6)
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�  ·¨¸. 1 ¶μ± § ´ Ô´¥·£¥É¨Î¥¸±¨° ¸¶¥±É· § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢ ¶·¨
μ¡²ÊÎ¥´¨¨ μ¡· §Í  235U (³ ¸¸  μ¡· §Í  5,12 £, ¸μ¤¥·¦ ´¨¥ ¨§μÉμ¶  0,1 %),
¸´ÖÉÒ° ¸ ¶μ³μÐÓÕ HPGe-¤¥É¥±Éμ· . ‚ ¸¶¥±É·¥ ¢¨¤´Ò ²¨´¨¨ μÉ · ¸¶ ¤  · -
¤¨μ ±É¨¢´ÒÌ μ¸±μ²±μ¢ Xe, Cs, I, Rb. ‚¨¤´Ò É ±¦¥ Ëμ´μ¢Ò¥ ¶¨±¨, ¸μμÉ¢¥É-
¸É¢ÊÕÐ¨¥ ¥¸É¥¸É¢¥´´μ° · ¤¨μ ±É¨¢´μ¸É¨ μ¡· §Í  235U ¨ Ëμ´Ê ± ³¥·Ò.

“¸É ´μ¢±  2 (Œ�‚�) ¶·¥¤´ §´ Î¥´  ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö § ¶ §¤Ò¢ ÕÐ¨Ì
ËμÉμ´μ¢ ¸ ³ ²Ò³¨ ¢·¥³¥´ ³¨ · ¸¶ ¤ . ‚ ÔÉμ³ ¸²ÊÎ ¥ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö μ¡· -
§¥Í μ¸É ¢ ²¸Ö ´  ³¥¸É¥ μ¡²ÊÎ¥´¨Ö,   ¢ÒÌμ¤ ËμÉμ´μ¢ ¨§³¥·Ö²¸Ö ¦¨¤±μ¢μ¤μ-
·μ¤´Ò³ ¤¥É¥±Éμ·μ³. ‘¨£´ ²Ò ¸ ¤¥É¥±Éμ·   ´ ²¨§¨·μ¢ ²¨¸Ó Í¨Ë·μ¢Ò³ ¸¨£-
´ ²Ó´Ò³ ¶·μÍ¥¸¸μ·μ³ ¸ nÄγ-· §¤¥²¥´¨¥³. ‚·¥³Ö § ¤¥·¦±¨ ¸μ¸É ¢²Ö²μ 4Ä5 ¸.
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�  ·¨¸. 2 ¶μ± § ´ ¢·¥³¥´´μ° ¸¶¥±É· § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢, ¶μ²ÊÎ¥´-
´Ò° ´  Ê¸É ´μ¢±¥ 2. „²Ö ¶μ¤£μ´±¨ ¸¶¥±É·  ¨ μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´ · ¸¶ ¤ 
±·¨¢ Ö · ¸¶ ¤   ¶¶·μ±¸¨³¨·Ê¥É¸Ö ¸ ¶μ³μÐÓÕ É·¥ÌÎ²¥´´μ° Ëμ·³Ê²Ò

Napp = N1 exp
(

t

τ1

)
+ N2 exp

(
t

τ2

)
+ N3,

¸μ¸ÉμÖÐ¥° ¨§ ¤¢ÊÌ · ¸¶ ¤´ÒÌ Î²¥´μ¢ ¨ ¶μ¸ÉμÖ´´μ£μ Ëμ´ . ‚¨¤´μ, ÎÉμ Ô±¸-
¶¥·¨³¥´É ²Ó´ Ö ¢·¥³¥´´ Ö § ¢¨¸¨³μ¸ÉÓ ¢ μ¡² ¸É¨ 4Ä12 ¸ Ìμ·μÏμ ¶μ¤£μ-
´Ö¥É¸Ö ±·¨¢μ° ¸ ¤¢Ê³Ö ¶¥·¨μ¤ ³¨ ¶μ²Ê· ¸¶ ¤  T1 = τ1 ln 2 = 0,85 ¸ ¨
T2 = τ2 ln 2 = 3,6 ¸. ’ ±¨³ μ¡· §μ³, ¶μ± § ´  ¢μ§³μ¦´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö

�¨¸. 2. ‚·¥³¥´´μ° ¸¶¥±É· § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢, ¶μ²ÊÎ¥´´Ò° ´  Ê¸É ´μ¢±¥ 2
(Œ�‚�); μ¡· §¥Í 232Th (³ ¸¸  μ¡· §Í  9,05 £, ¸μ¤¥·¦ ´¨¥ Éμ·¨Ö 1,025%), ³ ±¸¨-
³ ²Ó´ Ö Ô´¥·£¨Ö Éμ·³μ§´ÒÌ ËμÉμ´μ¢ Emax

ph = 7,5 ŒÔ‚, ¢·¥³Ö μ¡²ÊÎ¥´¨Ö 100 ¸, ¢·¥³Ö
§ ¤¥·¦±¨ 4,3 ¸. ‘¥· Ö ²¨´¨Ö Å  ¶¶·μ±¸¨³ Í¨Ö ¶μ Ëμ·³Ê²¥ (1) ¸ ¶ · ³¥É· ³¨:
N1 = 138, T1 = 0,85 ¸, N2 = 84, T2 = 3,6 ¸, N3 = 134
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¢·¥³¥´´μ° § ¢¨¸¨³μ¸É¨ ¢ÒÌμ¤  § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢ ¢ ¸¥±Ê´¤´μ° μ¡² ¸É¨
´  Ê¸É ´μ¢±¥ 2.

�  ·¨¸. 3 ¶·¨¢¥¤¥´ ¢·¥³¥´´μ° ¸¶¥±É· § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢, ¶μ²ÊÎ¥´-
´Ò° ´  Ê¸É ´μ¢±¥ 1 (¤²Ö ¡μ²ÓÏ¨Ì ¢·¥³¥´ · ¸¶ ¤ ) ¶·¨ ¶·¥¤¥²Ó´μ° Ô´¥·£¨¨
Éμ·³μ§´μ£μ ¸¶¥±É·  7,5 ŒÔ‚. „²Ö ¶μ²ÊÎ¥´¨Ö § ¢¨¸¨³μ¸É¨ ¢ÒÌμ¤  § ¶ §¤Ò-
¢ ÕÐ¨Ì ËμÉμ´μ¢ μÉ ¶·¥¤¥²Ó´μ° Ô´¥·£¨¨ Éμ·³μ§´ÒÌ ËμÉμ´μ¢ ¶·μ¢μ¤¨²¨¸Ó
¨§³¥·¥´¨Ö ¢ ¶μ·μ£μ¢μ° μ¡² ¸É¨ 4 � Emax

ph � 8 ŒÔ‚.

�  ·¨¸. 4 ¶μ± § ´  § ¢¨¸¨³μ¸ÉÓ ¢ÒÌμ¤  § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢ (¶ · ³¥-
É·  N1) μÉ ¶·¥¤¥²Ó´μ° Ô´¥·£¨¨ Éμ·³μ§´μ£μ ¸¶¥±É·  ¤²Ö μ¡· §Í  238U. ‚¨¤´μ
Ö·±μ ¢Ò· ¦¥´´ÊÕ § ¢¨¸¨³μ¸ÉÓ ¶μ·μ£μ¢μ£μ ¶μ¢¥¤¥´¨Ö ¢ÒÌμ¤  § ¶ §¤Ò¢ ÕÐ¨Ì
ËμÉμ´μ¢ μÉ ¶·¥¤¥²Ó´μ° Ô´¥·£¨¨ Éμ·³μ§´ÒÌ ËμÉμ´μ¢, μ¡²ÊÎ ÕÐ¨Ì μ¡· §¥Í.

�¨¸. 3. ‚·¥³¥´´μ° ¸¶¥±É· § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢, ¶μ²ÊÎ¥´´Ò° ´  Ê¸É ´μ¢±¥ 1
(
�‚�); μ¡· §¥Í 238U (³ ¸¸  μ¡· §Í  8,2 £, ¸μ¤¥·¦ ´¨¥ Ê· ´  0,768%), Emax

ph =
7,5 ŒÔ‚, ¢·¥³Ö μ¡²ÊÎ¥´¨Ö 300 ¸, ¢·¥³Ö § ¤¥·¦±¨ 180 ¸. ‘¥· Ö ²¨´¨Ö Å  ¶¶·μ±¸¨-
³ Í¨Ö ¶μ Ëμ·³Ê²¥ (1) ¸ ¶ · ³¥É· ³¨: N1 = 71, T1 = 440 ¸, N2 = 12, T2 = 5000 ¸,
N3 = 1040

�¨¸. 4. ‡ ¢¨¸¨³μ¸ÉÓ ¢ÒÌμ¤  § ¶ §¤Ò¢ ÕÐ¨Ì ËμÉμ´μ¢ (¶ · ³¥É·  N1) μÉ ¶·¥¤¥²Ó´μ°
Ô´¥·£¨¨ Éμ·³μ§´μ£μ ¸¶¥±É·  ¤²Ö μ¡· §Í  238U
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‘¥Î¥´¨Ö ·¥ ±Í¨¨ ËμÉμ¤¥²¥´¨Ö ¤²Ö ¨§μÉμ¶μ¢ 238U, 239Pu ¨ 232Th

‘¥Î¥´¨¥ 232Th 238U 239Pu

σ (8,5 ŒÔ‚), ³¡ 15 22 22
σ (5,5 ŒÔ‚), ³¡ 0,012 0,21 2,8
σ (8,5 ŒÔ‚)/σ (5,5 ŒÔ‚) 1250 105 7,9

‚ · ¡μÉ¥ [3] ¡Ò²¨ ¶·¨¢¥¤¥´Ò § ¢¨¸¨³μ¸É¨ ¸¥Î¥´¨Ö ËμÉμ¤¥²¥´¨Ö 238U,
239Pu ¨ 232Th μÉ Ô´¥·£¨¨ ËμÉμ´μ¢ ¢ μ±μ²μ¶μ·μ£μ¢μ° μ¡² ¸É¨. �μ± § ´μ,
ÎÉμ ¶·¨ Ô´¥·£¨¨ ËμÉμ´μ¢ 8Ä9 ŒÔ‚ ¸¥Î¥´¨Ö ¤²Ö ¢¸¥Ì ¶·¨¢¥¤¥´´ÒÌ ¨§μÉμ¶μ¢
¸· ¢´¨É¥²Ó´μ μ¤¨´ ±μ¢Ò,   ¢ μ¡² ¸É¨ 5,5Ä6,0 ŒÔ‚ §´ Î¨É¥²Ó´μ · §²¨Î ÕÉ¸Ö.
‚ É ¡²¨Í¥ ¤ ´Ò §´ Î¥´¨Ö ¸¥Î¥´¨° ¶·¨ ÔÉ¨Ì Ô´¥·£¨ÖÌ ¨ μÉ´μÏ¥´¨¥ ¸¥Î¥´¨°
¶·¨ 8,5 ŒÔ‚ ± ¸¥Î¥´¨Ö³ ¶·¨ 5,5 ŒÔ‚. ‚¨¤´μ, ÎÉμ ¤²Ö ¶·¨¢¥¤¥´´ÒÌ ¤¥²Ö-
Ð¨Ì¸Ö ¨§μÉμ¶μ¢ ÔÉμ μÉ´μÏ¥´¨¥ ¸μ¸É ¢²Ö¥É 1250, 105 ¨ 7,9 ¸μμÉ¢¥É¸É¢¥´´μ,
ÎÉμ ³μ¦¥É ¶μ§¢μ²¨ÉÓ, ¨§³¥·¨¢ μÉ´μÏ¥´¨¥ ¢ÒÌμ¤μ¢ ¶·¨ · §²¨Î´ÒÌ Ô´¥·£¨ÖÌ
(´ ¶·¨³¥· 5,5 ¨ 8,5 ŒÔ‚), ¨¤¥´É¨Ë¨Í¨·μ¢ ÉÓ ¤¥²ÖÐ¨°¸Ö ¨§μÉμ¶.

‡�Š‹	—…�ˆ…

�¶·μ¡μ¢ ´ ³¥Éμ¤ ¨§³¥·¥´¨Ö ¢ÒÌμ¤  ·¥ ±Í¨¨ ËμÉμ¤¥²¥´¨Ö ¶ÊÉ¥³ ¨§³¥-
·¥´¨Ö ¢·¥³¥´´μ° § ¢¨¸¨³μ¸É¨ ¨¸¶Ê¸± ´¨Ö § ¶ §¤Ò¢ ÕÐ¨Ì £ ³³ -±¢ ´Éμ¢. � 
Ê¸±μ·¨É¥²¥ ‹“�-8-5 ˆŸˆ ��� ¶μ²ÊÎ¥´Ò Ô´¥·£¥É¨Î¥¸±¨¥ ¨ ¢·¥³¥´´Ò¥ ¸¶¥±-
É·Ò § ¶ §¤Ò¢ ÕÐ¨Ì £ ³³ -±¢ ´Éμ¢ ¶·¨ μ¡²ÊÎ¥´¨¨ ¤¥²ÖÐ¨Ì¸Ö ¨§μÉμ¶μ¢ ¶ÊÎ-
± ³¨ Ô²¥±É·μ´μ¢ ¨ ËμÉμ´μ¢. ˆ§³¥·¥´  É ±¦¥ § ¢¨¸¨³μ¸ÉÓ ¢ÒÌμ¤  § ¶ §¤Ò¢ -
ÕÐ¨Ì £ ³³ -±¢ ´Éμ¢ μÉ Ô´¥·£¨¨ Ô²¥±É·μ´μ¢ ¤²Ö μ¡· §Í  235U. ‘¤¥² ´ ¢Ò¢μ¤
μ ¢μ§³μ¦´μ¸É¨ ¨¤¥´É¨Ë¨± Í¨¨ ¤¥²ÖÐ¨Ì¸Ö ¨§μÉμ¶μ¢ ¶μ ¶μ¢¥¤¥´¨Õ ¸¥Î¥´¨°
¢ μ±μ²μ¶μ·μ£μ¢μ° μ¡² ¸É¨.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ ��”, £· ´É 16-12-10039.
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