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a �¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤µ¢ ´¨°, „Ê¡´ 
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‚ �ˆŸˆ ¸µ¢³¥¸É´µ ¸ ˆ�” ��� · §· ¡ ÉÒ¢ ¥É¸Ö Œ‘�-£¥´¥· Éµ· ¸ ¡·Ô££µ¢¸±¨³ ·¥§µ´ Éµ-
·µ³. �  ¥£µ ¡ §¥ ¸µ§¤ ´ ‘‚—-¸É¥´¤ ¤²Ö ¨¸¸²¥¤µ¢ ´¨Ö ·¥¸Ê·¸  Ê¸±µ·ÖÕÐ¨Ì ¸É·Ê±ÉÊ· Ô²¥±É·µ´-
¶µ§¨É·µ´´ÒÌ ±µ²² °¤¥·µ¢. ‚ÒÌµ¤´µ¥ Ê¸É·µ°¸É¢µ Œ‘� ¤µ²¦´µ µ¡¥¸¶¥Î¨¢ ÉÓ ¸¡·µ¸ Ô²¥±É·µ´´µ£µ
¶ÊÎ± , ³¨´¨³¨§ Í¨Õ µÉ· ¦¥´¨° ‘‚—-¢µ²´Ò, Ê¸É· ´¥´¨¥ ¶·µ¡µ¥¢ ´  ¢ÒÌµ¤´µ³ µ±´¥. �µ²ÓÏ¨´-
¸É¢Ê É·¥¡µ¢ ´¨° Ê¤ ¥É¸Ö Ê¤µ¢²¥É¢µ·¨ÉÓ ¶·¨ ¨¸¶µ²Ó§µ¢ ´¨¨ ¤²¨´´µ£µ ¸¢¥·Ì· §³¥·´µ£µ ¢µ²´µ¢µ¤ 
¢ É· ±É¥ É· ´¸¶µ·É¨·µ¢±¨ ‘‚—-¶ÊÎ± . ‚ ÔÉµ³ ¸²ÊÎ ¥ ¨§-§  ±¢ §¨¶¥·¨µ¤¨Î¥¸±µ£µ ¶·¥µ¡· §µ¢ ´¨Ö
¢µ²´µ¢µ£µ ¶ÊÎ±  (ÔËË¥±É  ’ ²Ó¡µ) ³µ¦´µ ¶·µ¸É· ´¸É¢¥´´µ · §¤¥²¨ÉÓ ³¥¸É  ¸¡·µ¸  Ô²¥±É·µ´´µ£µ
¶ÊÎ±  ¨ ¢Ò¢µ¤  ¨§²ÊÎ¥´¨Ö ¨§ ¢ ±ÊÊ³´µ£µ µ¡Ñ¥³ . �¡¸Ê¦¤ ÕÉ¸Ö É ±¦¥ ¸Ì¥³Ò £¥´¥· Éµ·µ¢ ¸Ê¡³¨²-
²¨³¥É·µ¢µ£µ ¤¨ ¶ §µ´  ¨ ±µ³¶·¥¸¸µ·  ¨³¶Ê²Ó¸  ‘‚—-³µÐ´µ¸É¨.

An FEM oscillator with Bragg resonator is developed at JINR jointly with IAP, RAS. A test facility
based on the FEM oscillator has been created for investigation of lifetime of accelerating structures of
electron-positron colliders. The FEM output system should provide collecting of the electron beam,
minimization of wave re	ections, elimination of breakdown at the output window. One can manage
to meet the majority of these requirements by employing a long oversized waveguide inside the wave
beam transport line. Due to quasi-periodic wave beam transformation (Talbot effect) the positions of
electron beam collection and the radiation extraction from vacuum volume can be spatially separated.
Schemes of submillimeter wave generation and power pulse compressor are discussed as well.

‚‚…„…�ˆ…

‚Ò¸µ±µÔËË¥±É¨¢´Ò° Ê§±µ¶µ²µ¸´Ò° ³ §¥· ´  ¸¢µ¡µ¤´ÒÌ Ô²¥±É·µ´ Ì (Œ‘�) ³µ¦¥É
¸²Ê¦¨ÉÓ ¨¸ÉµÎ´¨±µ³ ‘‚—-³µÐ´µ¸É¨, ¶·¨£µ¤´Ò³ ¤²Ö ¨¸¶ÒÉ ´¨Ö ¢Ò¸µ±µ£· ¤¨¥´É´ÒÌ Ê¸±µ-
·ÖÕÐ¨Ì ¸É·Ê±ÉÊ· ²¨´¥°´ÒÌ Ô²¥±É·µ´-¶µ§¨É·µ´´ÒÌ ±µ²² °¤¥·µ¢. ‚ �ˆŸˆ ¸µ¢³¥¸É´µ ¸
ˆ�” ��� · §· ¡ ÉÒ¢ ¥É¸Ö ¨ ¨¸¸²¥¤Ê¥É¸Ö Œ‘�-£¥´¥· Éµ· ¸ ¡·Ô££µ¢¸±¨³ ·¥§µ´ Éµ·µ³, · -
¡µÉ ÕÐ¨° ´  Î ¸ÉµÉ¥ 30 ƒƒÍ (¸µµÉ¢¥É¸É¢ÊÕÐ¥° ±µ²² °¤¥·Ê CLIC [1]). �  ¥£µ ¡ §¥ ¸µ§¤ ´
‘‚—-¸É¥´¤ ¨ £µÉµ¢¨É¸Ö Ô±¸¶¥·¨³¥´É [2] ¶µ ¨¸¸²¥¤µ¢ ´¨Õ ·¥¸Ê·¸  ³ É¥·¨ ²  Ê¸±µ·ÖÕÐ¥°
¸É·Ê±ÉÊ·Ò ±µ²² °¤¥·  ¶µ µÉ´µÏ¥´¨Õ ± ¨³¶Ê²Ó¸´µ³Ê ‘‚—-´ £·¥¢Ê.

‘É¥´¤ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö: Ê¸±µ·¨É¥²Ó Ô²¥±É·µ´µ¢, Œ‘�-£¥´¥· Éµ·, É¥¸Éµ¢Ò° ·¥§µ´ Éµ·
(’�), ± ´ ² É· ´¸¶µ·É¨·µ¢±¨ ¨§²ÊÎ¥´¨Ö ¨§ Œ‘� ¢ ’�, ¸¨¸É¥³Ò ±µ´É·µ²Ö ¶ · ³¥É·µ¢
Ô²¥±É·µ´´µ£µ ¶ÊÎ±  ¨ ‘‚—-¨§²ÊÎ¥´¨Ö. Š ´ ² É· ´¸¶µ·É¨·µ¢±¨ ¨§²ÊÎ¥´¨Ö ¸µ¸Éµ¨É ¨§
¸¢¥·Ì· §³¥·´ÒÌ ¢µ²´µ¢µ¤µ¢ ¨ ·Ê¶µ·µ¢, ¶ ·Ò §¥·± ² ¸¶¥Í¨ ²Ó´µ° Ëµ·³Ò, ¶·¥µ¡· §µ¢ É¥-
²¥° Œ‘�-¶ÊÎ±  ¢ £ Ê¸¸µ¢ ¨ µ¡· É´µ ¨ ¶·¥µ¡· §µ¢ É¥²Ö É¨¶  ¢µ²´Ò TE11 ¢ TE01. „²Ö
§ ¶¨É±¨ ’�  ±ÉÊ ²Ó´µ ¶µ¢ÒÏ¥´¨¥ ¨´¦¥±É¨·Ê¥³µ° ¢ ´¥£µ ³µÐ´µ¸É¨ ‘‚—-¨§²ÊÎ¥´¨Ö. „²Ö



‚µ§³µ¦´µ¸É¨ Ê²ÊÎÏ¥´¨Ö Ì · ±É¥·¨¸É¨± Œ‘�-£¥´¥· Éµ·  ¸ ¡·Ô££µ¢¸±¨³ ·¥§µ´ Éµ·µ³ 19

ÔÉµ£µ ¨¸¸²¥¤ÊÕÉ¸Ö ¢µ§³µ¦´µ¸É¨ ¶µ¢ÒÏ¥´¨Ö ³µÐ´µ¸É¨ Œ‘�-£¥´¥· Éµ·  [3]. „²Ö ¸µ±· -
Ð¥´¨Ö ¶µÉ¥·Ó ³µÐ´µ¸É¨ ´¥µ¡Ìµ¤¨³ , ¢ Î ¸É´µ¸É¨, µ¶É¨³¨§ Í¨Ö ¢ÒÌµ¤´µ£µ Ê¸É·µ°¸É¢ 
Œ‘�. „ ´´µ° § ¤ Î¥ ¨ ¶µ¸¢ÖÐ¥´ ¸²¥¤ÊÕÐ¨° · §¤¥².

1. ��’ˆŒˆ‡�–ˆŸ ‚›‚�„� ‘‚—-Œ�™��‘’ˆ ˆ‡ Œ‘�

‚ ¶·µÍ¥¸¸¥ ´ ² ¤±¨ ¸É¥´¤  ¢ÒÖ¸´¨²µ¸Ó, ÎÉµ µ¸´µ¢´Ò³¨ Ë ±Éµ· ³¨, µ£· ´¨Î¨¢ ÕÐ¨³¨
¢¥²¨Î¨´Ê ³µÐ´µ¸É¨ ¢ É¥¸Éµ¢µ³ ·¥§µ´ Éµ·¥, Ö¢²ÖÕÉ¸Ö µÉ· ¦¥´¨Ö µÉ · §²¨Î´ÒÌ ÊÎ ¸É±µ¢
É· ±É  É· ´¸¶µ·É¨·µ¢±¨ ¨ Ô²¥±É·¨Î¥¸±¨¥ ¶·µ¡µ¨ ´  ¢ ±ÊÊ³´ÒÌ µ±´ Ì ¨ §¥·± ² Ì. �¡ 
ÔÉ¨ Ë ±Éµ· , ¢ ¸¢µÕ µÎ¥·¥¤Ó, ¢²¨ÖÕÉ ´  ¶ · ³¥É·Ò ¢ÒÌµ¤´µ£µ ¨³¶Ê²Ó¸  Œ‘�.

�·µ¡µ¨ ´  µ±´ Ì µ¡Ê¸²µ¢²¥´Ò, ¢µ-¶¥·¢ÒÌ, ´¥µ¤´µ·µ¤´µ¸ÉÓÕ · ¸¶·¥¤¥²¥´¨Ö Ô²¥±É·¨-
Î¥¸±µ£µ ¶µ²Ö ¢ ¶µ¶¥·¥Î´µ³ ¸¥Î¥´¨¨ µ±´  ¨, ¢µ-¢Éµ·ÒÌ, ¸¡·µ¸µ³ Ô²¥±É·µ´´µ£µ ¶ÊÎ± 
Œ‘�-£¥´¥· Éµ·  ¢¡²¨§¨ µ±´ . „²Ö ·¥Ï¥´¨Ö ±µ³¶²¥±¸  ´µ¢ÒÌ ¶·µ¡²¥³ ¢Ò¡· ´  ±µ´-
¸É·Ê±Í¨Ö ¸ ¸ÊÐ¥¸É¢¥´´µ Ê¤²¨´¥´´Ò³ ¢ÒÌµ¤´Ò³ ¢µ²´µ¢µ¤µ³ Œ‘�. —Éµ¡Ò ³¨´¨³¨§¨-

�¨¸. 1. �·¥µ¡· §µ¢ ´¨¥ ¢µ²´µ¢µ£µ ¶ÊÎ±  ¢

¸¢¥·Ì· §³¥·´µ³ ¢µ²´µ¢µ¤¥

·µ¢ ÉÓ µÉ· ¦¥´¨Ö µÉ ¢ÒÌµ¤´µ£µ µ±´  ¨ ¤²Ö ·¥-
Ï¥´¨Ö ¶·µ¡²¥³Ò ¶·µ¡µ¥¢, ¢ Î¨¸²¥´´µ³ ³µ¤¥²¨-
·µ¢ ´¨¨ ¨ ¢ Ìµ²µ¤´ÒÌ ¨§³¥·¥´¨ÖÌ ¡Ò²  ¶·µ¢¥-
¤¥´  ¤¢ÊÌ¶ · ³¥É·¨Î¥¸± Ö µ¶É¨³¨§ Í¨Ö É· ±É .
�·¨ ÔÉµ³ ¢ · ¸Î¥É Ì ÊÎ¨ÉÒ¢ ²¸Ö ÔËË¥±É Ô¢µ²Õ-
Í¨¨ ¨ ¸ ³µ¢µ¸¶·µ¨§¢¥¤¥´¨Ö ¶·µË¨²Ö ¢µ²´µ¢µ£µ
¶ÊÎ±  ¶·¨ ¨§³¥´¥´¨¨ ¤²¨´Ò ¢µ²´µ¢µ¤  (ÔËË¥±É
’ ²Ó¡µ) [4].

‚ ³µ¤¥²¨·µ¢ ´¨¨ ¨¸¸²¥¤µ¢ ² ¸Ó ¶·µ¸É· ´-
¸É¢¥´´ Ö § ¢¨¸¨³µ¸ÉÓ Ë ±Éµ·  ¸¢¥·É±¨ Å Î¨-
¸²¥´´µ£µ ¶µ± § É¥²Ö ¸µ¢¶ ¤¥´¨Ö ¶µ¶¥·¥Î´ÒÌ
· ¸¶·¥¤¥²¥´¨° ¶µ²Ö ¶ ¤ ÕÐ¥° ¢µ²´Ò ¢ ¤ ´´µ³
ÊÎ ¸É±¥ ¢µ²´µ¢µ¤  ¨ ´  ¢ÒÌµ¤¥ ¨§²ÊÎ ÕÐ¥£µ
·Ê¶µ· . �ÊÎµ±, µ¡² ¤ ÕÐ¨° ¢ ´ Î ²¥ £ Ê¸¸µ-
¢Ò³ ¶·µË¨²¥³, ¶·¥¤¸É ¢²Ö¥É ¸µ¡µ° ¸Ê¶¥·¶µ§¨-
Í¨Õ ´¥¸±µ²Ó±¨Ì ¸µ¡¸É¢¥´´ÒÌ ³µ¤. ˆ§ ±¢ §¨¶¥-
·¨µ¤¨Î¥¸±µ£µ Ì · ±É¥·  Ë ±Éµ·  ¸¢¥·É±¨ (·¨¸. 1), · ¸¸Î¨É ´´µ£µ ¤²Ö ¢µ²´µ¢µ¤ , ¨¸-
¶µ²Ó§Ê¥³µ£µ ¢ Ô±¸¶¥·¨³¥´É¥, ¢¨¤´µ, ÎÉµ ´ Î ²Ó´µ¥ ¶µ¶¥·¥Î´µ¥ · ¸¶·¥¤¥²¥´¨¥ ¶ ¤ ÕÐ¥°
¢µ²´Ò ¢µ¸¶·µ¨§¢µ¤¨É¸Ö ´  ¤²¨´¥ ∼ 90 ¸³.

‚ Î¨¸²¥´´µ³ ³µ¤¥²¨·µ¢ ´¨¨ ¨§ÊÎ ²¸Ö É ±¦¥ Ë ±Éµ· ¸¢¥·É±¨ ¤²Ö µÉ· ¦¥´´µ° ¢µ²´Ò.
…£µ ¢¥²¨Î¨´  ¸µµÉ¢¥É¸É¢Ê¥É ¤µ²¥ ‘‚—-³µÐ´µ¸É¨, µÉ· ¦¥´´µ° µÉ µ±´  ¨ ¶µ¶ ¢Ï¥° µ¡· É-
´µ ¢ ¨§²ÊÎ ÕÐ¨° ·Ê¶µ·. �µÔÉµ³Ê ³¨´¨³ ²Ó´µ¥ µÉ· ¦¥´¨¥ µÉ µ±´  ´ § ¤ ¢ £¥´¥· Éµ· ¨
³¨´¨³ ²Ó´ Ö  ³¶²¨ÉÊ¤  ‘‚—-¶µ²Ö ´  µ±´¥ ³µ£ÊÉ ¸²Ê¦¨ÉÓ ±·¨É¥·¨Ö³¨ ¤²Ö µ¶É¨³¨§ Í¨¨
¶µ²µ¦¥´¨Ö µ±´  ¢ ¢µ²´µ¢µ¤¥.

�¡¥ · ¸Î¥É´Ò¥ § ¢¨¸¨³µ¸É¨ ¤²Ö ¤²¨´Ò ¢µ²´µ¢µ¤ , ¡²¨§±µ° ± ¶¥·¨µ¤Ê ¢µ¸¶·µ¨§¢¥¤¥-
´¨Ö, ¶µ± § ´Ò ²¨´¨Ö³¨ 1, 2 ´  ·¨¸. 2. ‹¨´¨Ö³¨ 3, 4 ¶µ± § ´Ò ¨§³¥·¥´´Ò¥ § ¢¨¸¨³µ¸É¨
±µÔËË¨Í¨¥´Éµ¢ ¶·µÌµ¦¤¥´¨Ö ¨ µÉ· ¦¥´¨Ö ¸µµÉ¢¥É¸É¢¥´´µ, ¶µ²ÊÎ¥´´Ò¥ ¶·¨ É¥Ì ¦¥ · §-
³¥· Ì ¨§²ÊÎ ÕÐ¥£µ ·Ê¶µ·  ¨ ¢µ²´µ¢µ¤µ¢. �·¨ ¨§³¥·¥´¨ÖÌ · ¸¶·¥¤¥²¥´¨Ö µÉ· ¦¥´´µ°
¢µ²´Ò ¨¸¶µ²Ó§µ¢ ² ¸Ó ³¥É ²²¨Î¥¸± Ö µÉ· ¦ ÕÐ Ö ¶² ¸É¨´ ,   ¨§²ÊÎ ÕÐ¨° ·Ê¶µ· ¶¥·¥-
³¥Ð ²¸Ö ¢´ÊÉ·¨ ¢µ²´µ¢µ¤ . •µÉÖ ¨§³¥·¥´´Ò° ±µÔËË¨Í¨¥´É ¶¥·¥¤ Î¨ ¢µ²´Ò ¨ · ¸Î¥É´ Ö
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�¨¸. 2. � ¸Î¥É ¨ Ìµ²µ¤´Ò¥ ¨§³¥·¥´¨Ö ¤²Ö ¶·µ¸É· ´¸É¢¥´´ÒÌ § ¢¨¸¨³µ¸É¥° ¶·Ö³µ° ¨ µÉ· ¦¥´´µ°

¢µ²´ ¢ ¢ÒÌµ¤´µ³ ¢µ²´µ¢µ¤¥ Œ‘�. 1, 2 Å · ¸Î¥É´Ò¥ § ¢¨¸¨³µ¸É¨ Ë ±Éµ·  ¸¢¥·É±¨ ¤²Ö ¶·Ö³µ° ¨
µÉ· ¦¥´´µ° ¢µ²´; 3, 4 Å ¨§³¥·¥´´Ò¥ § ¢¨¸¨³µ¸É¨ ±µÔËË¨Í¨¥´Éµ¢ ¶·µÌµ¦¤¥´¨Ö ¨ µÉ· ¦¥´¨Ö

¸¢¥·É±  ËÊ´±Í¨° · ¸¶·¥¤¥²¥´¨Ö ´¥ Ö¢²ÖÕÉ¸Ö Éµ¦¤¥¸É¢¥´´Ò³¨ ¢¥²¨Î¨´ ³¨, ¢¨¤´µ Ìµ·µ-
Ï¥¥ ¸µµÉ¢¥É¸É¢¨¥ · ¸Î¥É´ÒÌ ¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ § ¢¨¸¨³µ¸É¥°.

2. „�“ƒˆ… �����‚‹…�ˆŸ ��‡‚ˆ’ˆŸ Œ‘�

‚ ´ ¸ÉµÖÐ¥¥ ¢·¥³Ö ¨§ÊÎ ÕÉ¸Ö ´¥¸±µ²Ó±µ ¸Ì¥³ ¶·µ¤¢¨¦¥´¨Ö Œ‘�-Ê¸É ´µ¢±¨ ± ¡µ²Ó-
Ï¨³ ¶¨±µ¢Ò³ ³µÐ´µ¸ÉÖ³ ¨ ¢ ¸Ê¡³¨²²¨³¥É·µ¢Ò° ¤¨ ¶ §µ´ ¤²¨´ ¢µ²´.

�  ¶·µÉÖ¦¥´¨¨ ´¥¸±µ²Ó±¨Ì ²¥É ´ ³¨ ¸µ¢³¥¸É´µ ¸ ±µ²²¥±É¨¢ ³¨ ¤·Ê£¨Ì ¨´¸É¨ÉÊÉµ¢ Å
ˆ�” ��� (�¨¦´¨° �µ¢£µ·µ¤), �ƒ“ (Œ¨´¸±, �¥²µ·Ê¸¸¨Ö), ‘É· É¸±² °¤¸±¨° Ê´¨¢¥·¸¨É¥É
(ƒ² §£µ, ‚¥²¨±µ¡·¨É ´¨Ö) ¨ ¤·. Å  ´ ²¨§¨·µ¢ ²¨¸Ó · §²¨Î´Ò¥ ¸Ì¥³Ò Œ‘�-£¥´¥· Éµ·µ¢,
±µÉµ·Ò¥ ¶µ§¢µ²¨²¨ ¡Ò ¸µ§¤ ÉÓ ¢Ò¸µ±µÔËË¥±É¨¢´Ò¥ ¨¸ÉµÎ´¨±¨ ¸Ê¡³¨²²¨³¥É·µ¢µ£µ ¤¨ ¶ -
§µ´ , ¨¸¶µ²Ó§ÊÖ ´¨§±µÔ´¥·£¥É¨Î´Ò¥ (∼ 1 ŒÔ‚) ¶ÊÎ±¨ Ô²¥±É·µ´µ¢. ˆ§¢¥¸É´  ¸Ì¥³ , ±µ£¤ 
¤²Ö ÔÉµ£µ ¨¸¶µ²Ó§Ê¥É¸Ö ³µÐ´ Ö ¢µ²´  µ¡· É´µ° ¸¢Ö§¨ ¨§ ¨¸ÉµÎ´¨±  ³¨²²¨³¥É·µ¢µ£µ ¨§-
²ÊÎ¥´¨Ö, ¢Ò¶µ²´ÖÕÐ Ö ·µ²Ó Ô²¥±É·µ³ £´¨É´µ£µ ¢¨££²¥· . �¤´ ±µ ÔËË¥±É¨¢´µ¸É¨ É ±¨Ì
¤¢ÊÌ¸ÉÊ¶¥´Î ÉÒÌ ±µ·µÉ±µ¢µ²´µ¢ÒÌ ¨¸ÉµÎ´¨±µ¢ ¶µ²ÊÎ ²¨¸Ó ¢¥¸Ó³  ´¨§±¨³¨, ¢ µ¸´µ¢´µ³
¨§-§  Éµ£µ, ÎÉµ ¤²Ö £¥´¥· Í¨¨ ¸Ê¡³¨²²¨³¥É·µ¢µ£µ ¨§²ÊÎ¥´¨Ö ¨¸¶µ²Ó§Ê¥É¸Ö Ô²¥±É·µ´´Ò°
¶ÊÎµ± ¸ ¡µ²ÓÏ¨³ Ô´¥·£¥É¨Î¥¸±¨³ · §¡·µ¸µ³. �µ¸±µ²Ó±Ê ¢ ¸Ì¥³ Ì, µ¡¸Ê¦¤ ¥³ÒÌ ¢ ¤ ´-
´µ° · ¡µÉ¥, ¢ Í¥¶¨ µ¡· É´µ° ¸¢Ö§¨ £¥´¥· Éµ·  ³¨²²¨³¥É·µ¢µ£µ ¤¨ ¶ §µ´  ¶·¨³¥´Ö¥É¸Ö
¡·Ô££µ¢¸±¨° ·¥§µ´ Éµ·, Éµ ¶µÖ¢²Ö¥É¸Ö ¢µ§³µ¦´µ¸ÉÓ ¶·µ¸É· ´¸É¢¥´´µ · §¤¥²¨ÉÓ µ¡² ¸É¨
£¥´¥· Í¨¨ ³¨²²¨³¥É·µ¢ÒÌ ¨ ¸Ê¡³¨²²¨³¥É·µ¢ÒÌ ¢µ²´.

�¥·¢ Ö ¸Ì¥³ , µ¸´µ¢ ´´ Ö ´  µ¤´µ¶·µÌµ¤´µ³ Ê¸¨²¥´¨¨ ¸ ¶·¥¤¢ ·¨É¥²Ó´µ° £·Ê¶¶¨·µ¢-
±µ° ´  Î ¸ÉµÉ¥ ¸Ê¡£ ·³µ´¨±¨, · ¸¸³ É·¨¢ ¥É¸Ö ¨ µ¡µ¸´µ¢Ò¢ ¥É¸Ö ¢ [5]. ‚µ ¢Éµ·µ° ¸Ì¥³¥
¨¸¶µ²Ó§Ê¥É¸Ö µ¡· É´ Ö ¸¢Ö§Ó ´  ¢Ò¸µ±µ° Î ¸ÉµÉ¥ ¨, ¸²¥¤µ¢ É¥²Ó´µ, ´¥ ´Ê¦´  ¶·¥¤¢ ·¨-
É¥²Ó´ Ö £·Ê¶¶¨·µ¢±  ¶ÊÎ± . �µÔÉµ³Ê ¢Ò¸µ±µÎ ¸ÉµÉ´ Ö Î ¸ÉÓ ³µ¦¥É ¡ÒÉÓ · §³¥Ð¥´  ¶¥·¥¤
´¨§±µÎ ¸ÉµÉ´µ° (µÉ´µ¸¨É¥²Ó´µ ´ ¶· ¢²¥´¨Ö · ¸¶·µ¸É· ´¥´¨Ö ¶ÊÎ± ). �·¥¨³ÊÐ¥¸É¢µ ÔÉµ°
¸Ì¥³Ò ¸µ¸Éµ¨É ¢ Éµ³, ÎÉµ ¶ÊÎµ± ´¥ ¢µ§³ÊÐ ¥É¸Ö ³µÐ´µ° ´¨§±µÎ ¸ÉµÉ´µ° ¢µ²´µ°. ‚ ¢Ò-
¸µ±µÎ ¸ÉµÉ´µ³ ·¥§µ´ Éµ·¥ ¶·¨³¥´ÖÕÉ¸Ö §¥·± ² , ¶·¨´Í¨¶ · ¡µÉÒ ±µÉµ·ÒÌ µ¸´µ¢ ´ ´ 
ÔËË¥±É¥ ’ ²Ó¡µ. �¤´µ §¥·± ²µ · ¸Ð¥¶²Ö¥É ¢µ²´µ¢µ° ¶ÊÎµ± ´  ¤¢  ¶µ¤µ¡´ÒÌ ¶ ·Í¨ ²Ó-
´ÒÌ ¶ÊÎ±  ¨ ¨³¥¥É ¶µ¸ÉµÖ´´µ¥ µÉ· ¦¥´¨¥, ¡²¨§±µ¥ ± ¥¤¨´¨Í¥. ‚Éµ·µ¥ §¥·± ²µ µ¡¥¸¶¥-
Î¨¢ ¥É ·¥£Ê²¨·µ¢±Ê Ë §Ò µ¤´µ° ¨§ ¤¢ÊÌ ¶ ·Í¨ ²Ó´ÒÌ µÉ· ¦¥´´ÒÌ ¢µ²´ ¨ ¢±²ÕÎ ¥É ¤¢ 
¢¸¶µ³µ£ É¥²Ó´ÒÌ ¢µ²´µ¢µ¤ . ŠµÔËË¨Í¨¥´É µÉ· ¦¥´¨Ö ³µ¦¥É ·¥£Ê²¨·µ¢ ÉÓ¸Ö µÉ 0 ¤µ 1
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¶µ¸·¥¤¸É¢µ³ ³¥Ì ´¨Î¥¸±µ£µ ¸³¥Ð¥´¨Ö µÉ· ¦ ÕÐ¥° ¶µ¢¥·Ì´µ¸É¨. �Éµ ¶µ§¢µ²Ö¥É µ¶É¨³¨-
§¨·µ¢ ÉÓ ¤µ¡·µÉ´µ¸ÉÓ ·¥§µ´ Éµ· . ‘ÊÐ¥¸É¢¥´´µ¥ Ê¤µ¡¸É¢µ ¢ ¨¸¶µ²Ó§µ¢ ´¨¨ µ¡Ê¸²µ¢²¥´µ
É¥³, ÎÉµ ¤²Ö ¢Ò¢µ¤  ¢Ò¸µ±µÎ ¸ÉµÉ´µ£µ ¨ ´¨§±µÎ ¸ÉµÉ´µ£µ ¨§²ÊÎ¥´¨° ¶·¨³¥´ÖÕÉ¸Ö · §´Ò¥
¢µ²´µ¢µ¤Ò.

�  µ¸´µ¢¥ ¶µ¤µ¡´µ£µ ·¥§µ´ Éµ·  ³µ¦´µ ¶µ¸É·µ¨ÉÓ  ±É¨¢´Ò° ±µ³¶·¥¸¸µ· ‘‚—-¨³-
¶Ê²Ó¸µ¢, ¶·¥¤¸É ¢²ÖÕÐ¨° ¸µ¡µ° ¶¥·¸¶¥±É¨¢´Ò° ¸¶µ¸µ¡ ¸ÊÐ¥¸É¢¥´´µ£µ ¶µ¢ÒÏ¥´¨Ö ¶¨±µ-
¢µ° ¢ÒÌµ¤´µ° ³µÐ´µ¸É¨ £¥´¥· Éµ· . ‚³¥¸Éµ ¶¥·¥¤¢¨¦´µ£µ §¥·± ²  ¤µ²¦´Ò ¡ÒÉÓ Ê¸É ´µ-
¢²¥´Ò · §·Ö¤´Ò¥ É·Ê¡±¨.

‡�Š‹�—…�ˆ…

�¶É¨³¨§ Í¨Ö ¢ÒÌµ¤´µ° ¸¨¸É¥³Ò Œ‘� ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ÔËË¥±É  ’ ²Ó¡µ ¶µ§¢µ²Ö¥É
Ê³¥´ÓÏ¨ÉÓ ¶µÉ¥·¨ ³µÐ´µ¸É¨ ¶·¨ § ¶¨É±¥ É¥¸Éµ¢µ£µ ·¥§µ´ Éµ· . �·µ ´ ²¨§¨·µ¢ ´µ ´¥-
¸±µ²Ó±µ ¸Ì¥³ Œ‘�-£¥´¥· Éµ·  ¸Ê¡³¨²²¨³¥É·µ¢µ£µ ¤¨ ¶ §µ´  ¨ ±µ³¶·¥¸¸µ·  ³µÐ´µ¸É¨
³¨²²¨³¥É·µ¢ÒÌ Œ‘�.

� ¡µÉ  ¶µ¤¤¥·¦ ´  £· ´É ³¨ �””ˆ ºº 03-02-16530, 02-02-17438.
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