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�  ¡ §¥ Œ‘�-£¥´¥· Éµ·  ¢ �ˆŸˆ ¸µ§¤ ´ ¸É¥´¤ ¤²Ö ¨¸¸²¥¤µ¢ ´¨Ö ·¥¸Ê·¸  ³¥¤´µ£µ ·¥§µ´ Éµ· 
¶µ µÉ´µÏ¥´¨Õ ± Í¨±²¨Î¥¸±µ³Ê ‘‚—-´ £·¥¢Ê. � · ³¥É·Ò ·¥§µ´ Éµ·  ¢Ò¡· ´Ò É ±, ÎÉµ ´  ¥£µ
¸É¥´±¥ ¢µ¸¶·µ¨§¢µ¤ÖÉ¸Ö Ê¸²µ¢¨Ö ´ £·¥¢  Ê¸±µ·ÖÕÐ¥° ¸É·Ê±ÉÊ·Ò ±µ²² °¤¥·  CLIC (· ¡µÎ Ö Î -
¸ÉµÉ  30 ƒƒÍ). ‘‚—-³µÐ´µ¸ÉÓ µÉ £¥´¥· Éµ·  ¶¥·¥¤ ¥É¸Ö Î¥·¥§ ±¢ §¨µ¶É¨Î¥¸±¨° ¤¢ÊÌ§¥·± ²Ó´Ò°
É· ±É É· ´¸¶µ·É¨·µ¢±¨ ¨ ¶·¥µ¡· §µ¢ É¥²¨ É¨¶  ¢µ²´Ò. �¡¸Ê¦¤ ¥É¸Ö ¶µ¸É ´µ¢±  Ô±¸¶¥·¨³¥´É  ¨
¶·¥¤¢ ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶µ § ¶¨É±¥ ·¥§µ´ Éµ· .

A test facility for investigation of the lifetime of a copper resonator with respect to cyclic RF
heating has been created on the base of JINR FEM oscillator. The test cavity is designed so that the
heating condition corresponding to CLIC collider accelerating structure (operating frequency is 30 GHz)
is provided at the surface. The RF power from the oscillator is transmitted via quasi-optic two-mirror
transmission line and wavetype converters. The experiment design and preliminary results of the cavity
powering are discussed.

�·µ¥±É Ô²¥±É·µ´-¶µ§¨É·µ´´µ£µ ±µ²² °¤¥·  CLIC, · §· ¡ ÉÒ¢ ¥³Ò° ¢ –…��, ¶·¥¤Ê-
¸³ É·¨¢ ¥É ¢µ§³µ¦´µ¸ÉÓ · ¸Ï¨·¥´¨Ö ¨¸¸²¥¤µ¢ ´¨° ¢ Ë¨§¨±¥ Î ¸É¨Í ´  ¤µ²£µ¸·µÎ´ÊÕ
¶¥·¸¶¥±É¨¢Ê (¶µ¸²¥ LHC). ‡  ¸Î¥É ¶µ¢ÒÏ¥´¨Ö · ¡µÎ¥° Î ¸ÉµÉÒ ¤µ 30 ƒƒÍ ¢ µ¸´µ¢´µ³ ¢ -
·¨ ´É¥ ¶·µ¥±É  [1] ¶·¥¤Ê¸³ É·¨¢ ¥É¸Ö ¤µ¸É¨¦¥´¨¥ É¥³¶  Ê¸±µ·¥´¨Ö 150 ŒÔ‚/³ ¨ Ô´¥·£¨¨
Î ¸É¨Í 3 ’Ô‚, ÎÉµ ¸ÊÐ¥¸É¢¥´´µ ¢ÒÏ¥, Î¥³ ¢ ¤·Ê£¨Ì ¶·µ¥±É Ì ²¨´¥°´ÒÌ ±µ²² °¤¥·µ¢.

�  É¥³¶ Ê¸±µ·¥´¨Ö ±µ²² °¤¥·  ¶·¨ ±µ³´ É´µ° É¥³¶¥· ÉÊ·¥ ´ ±² ¤Ò¢ ÕÉ¸Ö µ£· ´¨Î¥-
´¨Ö ¨§-§  ‘‚—-¶·µ¡µÖ, É¥³´µ¢ÒÌ Éµ±µ¢ ¨ ¨³¶Ê²Ó¸´µ£µ ´ £·¥¢ . ‡ ¢¨¸¨³µ¸É¨ ¶·¥¤¥²Ó´ÒÌ
Ê¸±µ·ÖÕÐ¨Ì £· ¤¨¥´Éµ¢ µÉ ¤²¨´Ò ¢µ²´Ò [2] ¶·¨¢¥¤¥´Ò ´  ·¨¸. 1.

‚ ¶µ¸²¥¤´¨¥ £µ¤Ò ¢ SLAC ¢¥¤ÊÉ¸Ö Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¨¸¸²¥¤µ¢ ´¨Ö ·¥¸Ê·¸  Ê¸±µ·Ö-
ÕÐ¨Ì ¸É·Ê±ÉÊ· ´  Î ¸ÉµÉ¥ 11,4 ƒƒÍ [2]. �·¨ · ¡µÎ¨Ì Î ¸ÉµÉ Ì ±µ²² °¤¥·  µ±µ²µ 30 ƒƒÍ
¨ ¢ÒÏ¥ µ£· ´¨Î¥´¨¥ ¨§-§  ¨³¶Ê²Ó¸´µ£µ ´ £·¥¢  ¸É ´µ¢¨É¸Ö ´ ¨¡µ²¥¥ §´ Î¨É¥²Ó´Ò³. ‚
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�¨¸. 1. �£· ´¨Î¥´¨Ö É¥³¶  Ê¸±µ·¥´¨Ö ¢ ±µ²² °¤¥· Ì. �£· ´¨Î¥´¨Ö ´  Ê¸±µ·ÖÕÐ¨° £· ¤¨¥´É:

1) ¨§-§  ‚—-¶·µ¡µÖ Gbreak =
1,1 ƒÔ‚/³
[λ (c³)]7/8

; 2) ¨§-§  É¥³´µ¢ÒÌ Éµ±µ¢ Gtrap =
1,6 ŒÔ‚

λ
; 3) ¨§-§ 

¨³¶Ê²Ó¸´µ£µ ´ £·¥¢  Gpulse = (28 ŒÔ‚/³)
∆T 1/2

[λ (³³)]1/8

�ˆŸˆ, ¢ · ³± Ì ±µ²² ¡µ· Í¨¨ CLIC, ¸µ§¤ ´ ‘‚—-¸É¥´¤ ¤²Ö ¨¸¸²¥¤µ¢ ´¨Ö ·¥¸Ê·¸  ¶µ-
¢¥·Ì´µ¸É¨ ³¥¤´µ£µ ·¥§µ´ Éµ· , ¶µ¤¢¥·£ ¥³µ£µ ¨³¶Ê²Ó¸´µ³Ê ´ £·¥¢Ê ¤µ 200 ◦C ´  Î ¸ÉµÉ¥
30 ƒƒÍ.

‘Ì¥³  ¸É¥´¤  (¸³. ·¨¸. 2) ¢±²ÕÎ ¥É Ê¸±µ·¨É¥²Ó Ô²¥±É·µ´µ¢, Œ‘�-£¥´¥· Éµ·, É¥¸Éµ-
¢Ò° ·¥§µ´ Éµ·, ± ´ ² É· ´¸¶µ·É¨·µ¢±¨ ‘‚—-¶ÊÎ±  ± ·¥§µ´ Éµ·Ê ¨ ¸¨¸É¥³Ò ¤¨ £´µ¸É¨±¨
Ô²¥±É·µ´´µ£µ ¶ÊÎ±  ¨ ‘‚—-³µÐ´µ¸É¨.

�¨¸. 2. ‚¨¤ Ô±¸¶¥·¨³¥´É ²Ó´µ£µ ¸É¥´¤  ¤²Ö ´ £·¥¢  É¥¸Éµ¢µ£µ ·¥§µ´ Éµ· 



104 …²¦µ¢ �. ‚. ¨ ¤·.

‚ÒÌµ¤´ Ö ³µÐ´µ¸ÉÓ ¨³¥ÕÐ¥£µ¸Ö ‘‚—-¨¸ÉµÎ´¨±  Å Œ‘�-£¥´¥· Éµ·  Å §´ Î¨É¥²Ó´µ
´¨¦¥, Î¥³ É·¥¡Ê¥É¸Ö ¤²Ö § ¶¨É±¨ ¸¥±Í¨¨ Ê¸±µ·ÖÕÐ¥° ¸É·Ê±ÉÊ·Ò ±µ²² °¤¥· . ‚ ¸¢Ö§¨ ¸
ÔÉ¨³ ¤²Ö ·¥Ï¥´¨Ö ¶µ¸É ¢²¥´´µ° § ¤ Î¨ ¢Ò¡· ´ ¸¶¥Í¨ ²Ó´Ò° ¢Ò¸µ±µ¤µ¡·µÉ´Ò° ·¥§µ-
´ Éµ·, ¢ ±µÉµ·µ³ ³µ¤¥²¨·ÊÕÉ¸Ö Ê¸²µ¢¨Ö Ê¸±µ·ÖÕÐ¥° ¸É·Ê±ÉÊ·Ò ±µ²² °¤¥·  CLIC ¶µ
´ ¶·Ö¦¥´´µ¸É¨ Ô²¥±É·µ³ £´¨É´µ£µ ¶µ²Ö ´  ¶µ¢¥·Ì´µ¸É¨ ³¥É ²² . �Ò²¨ ¨¸¸²¥¤µ¢ ´Ò · §-
²¨Î´Ò¥ ¶·µË¨²¨ ¶µ¢¥·Ì´µ¸É¨ ·¥§µ´ Éµ·  ¨ ¢Ò¡· ´  Ëµ·³  ¸ ¤¢Ê³Ö ¤¨ Ë· £³ ³¨ ¸
¸¨´Ê¸µ¨¤ ²Ó´Ò³ ÊÎ ¸É±µ³ ³¥¦¤Ê ´¨³¨. �·¨ µ¶É¨³¨§ Í¨¨ ¶ · ³¥É·µ¢ ·¥§µ´ Éµ·  ÊÎ¨-
ÉÒ¢ ²¨¸Ó ¶¥·¥Ìµ¤´Ò° ¶·µÍ¥¸¸ ¢µ ¢·¥³Ö § ¶µ²´¥´¨Ö ·¥§µ´ Éµ· , ·µ¸É ¸µ¶·µÉ¨¢²¥´¨Ö ¨
ÔËË¥±É ¨§³¥´¥´¨Ö ¤µ¡·µÉ´µ¸É¨ (´ £·Ê§±¨ ·¥§µ´ Éµ· ) ¸ ´ £·¥¢µ³,   É ±¦¥ ¸¶¥±É· ²Ó´Ò¥
¶µÉ¥·¨ ³µÐ´µ¸É¨. � · ³¥É·Ò É¥¸Éµ¢µ£µ ·¥§µ´ Éµ·  ¢Ò¡· ´Ò É ±¨³ µ¡· §µ³, ÎÉµ¡Ò ¶·¨
¤µ¸ÉÊ¶´µ° ³µÐ´µ¸É¨ ¨ ¤²¨É¥²Ó´µ¸É¨ ¨³¶Ê²Ó¸  Œ‘�-£¥´¥· Éµ·  É¥³¶¥· ÉÊ·  ´  ¸É¥´±¥
¸µ¸É ¢²Ö²  200 ◦C. ˆ§£µÉµ¢²¥´´Ò° ·¥§µ´ Éµ· ¶µ± § ´ ´  ·¨¸. 3.

�¨¸. 3. ‚¨¤ ¨ ¶µ¶¥·¥Î´µ¥ ¸¥Î¥´¨¥ É¥¸Éµ¢µ£µ ·¥§µ´ Éµ· 

�¨¸. 4. �¢Éµ£· ËÒ ¶µ¶¥·¥Î´µ£µ ¸¥Î¥´¨Ö ¢µ²´µ¢µ£µ ¶ÊÎ±  ¢ · §²¨Î´ÒÌ ÊÎ ¸É± Ì É· ±É  É· ´¸¶µ·-
É¨·µ¢±¨

„²Ö ¨§³¥·¥´¨Ö ¶·µ¸É· ´¸É¢¥´´ÒÌ · ¸¶·¥¤¥²¥´¨° ‘‚—-³µÐ´µ¸É¨ ´  ³¥£ ¢ ÉÉ´µ³ Ê·µ¢-
´¥ ¢ ¡²¨¦´¥° §µ´¥ · §· ¡µÉ ´ ¨ ¨§£µÉµ¢²¥´ µ·¨£¨´ ²Ó´Ò° ¤¥É¥±Éµ· ´  µ¸´µ¢¥ ¤¨Ô²¥±-
É·¨Î¥¸±µ£µ ¢µ²´µ¢µ¤  ¸ ·¥£Ê²¨·Ê¥³Ò³ µ¸² ¡²¥´¨¥³. „²Ö Ê¶·µÐ¥´¨Ö ´ ² ¤±¨ ¨ Õ¸É¨-
·µ¢±¨ É· ±É  É· ´¸¶µ·É¨·µ¢±¨ ¸µ§¤ ´ ¨ ¨¸¶ÒÉ ´ ³µ´¨Éµ· ¶µ²µ¦¥´¨Ö ¨ · §³¥·  ¢µ²´µ-
¢µ£µ ¶ÊÎ± . ˆ§µ¡· ¦¥´¨Ö, ¶µ²ÊÎ¥´´Ò¥ ¸ ¥£µ ¶µ³µÐÓÕ, ¨²²Õ¸É·¨·Ê¥É ·¨¸. 4.
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Œ §¥· ´  ¸¢µ¡µ¤´ÒÌ Ô²¥±É·µ´ Ì (Œ‘�), ¸µ§¤ ´´Ò° ¢ ‹”— �ˆŸˆ ¸µ¢³¥¸É´µ ¸ ˆ�”
��� [3], · ¡µÉ ¥É ¢ £¥´¥· Éµ·´µ° ¸Ì¥³¥ ¸ ¡·Ô££µ¢¸±¨³ ·¥§µ´ Éµ·µ³ ´  Î ¸ÉµÉ¥ 30 ƒƒÍ.
�´ ¸µ§¤ ¥É ‘‚—-¨§²ÊÎ¥´¨¥ ¸ ¢ÒÌµ¤´µ° ³µÐ´µ¸ÉÓÕ µ±µ²µ 20Ä25 Œ‚É ¨ ¤²¨É¥²Ó´µ¸ÉÓÕ
¨³¶Ê²Ó¸  ¤µ 200 ´¸ ¶·¨ ¸¶¥±É· ²Ó´µ° Ï¨·¨´¥ µ±µ²µ 20 ŒƒÍ. „²Ö £¥´¥· Í¨¨ ¨¸¶µ²Ó§Ê-
ÕÉ¸Ö ¶ÊÎµ± ²¨´¥°´µ£µ Ê¸±µ·¨É¥²Ö ‹ˆ“-3000 (0,8 ŒÔ‚, 220 �, 250 ´¸, 0,5 ƒÍ), Éµ±µ¢Ò°
¢¨££²¥· ¨ ¸µ²¥´µ¨¤, ¸µ§¤ ÕÐ¨¥ ¸¶¨· ²Ó´µ¥ ¨ ¶·µ¤µ²Ó´µ¥ ¢¥¤ÊÐ¥¥ ³ £´¨É´Ò¥ ¶µ²Ö.

‚ Ô±¸¶¥·¨³¥´É Ì ¶µ ¨¸¸²¥¤µ¢ ´¨Õ ¸É ¡¨²Ó´µ¸É¨ · ¡µÉÒ £¥´¥· Éµ·  ¶·µ ´ ²¨§¨·µ-
¢ ´µ ¡µ²¥¥ 104 ¨³¶Ê²Ó¸µ¢ [4, 5]. �µ± § ´µ, ÎÉµ ¢ ±µ·µÉ±¨Ì ¸¥·¨ÖÌ (¶µ 500 ¨³¶Ê²Ó¸µ¢)

�¨¸. 5. ”µÉµ£· Ë¨Ö Ô²¥±É·¨Î¥-
¸±µ£µ ¶·µ¡µÖ ´  ¢ ±ÊÊ³´µ³ µ±´¥

¨´É¥·¢ ² · §¡·µ¸  ¶µ  ³¶²¨ÉÊ¤ ³ ¨ ¤²¨É¥²Ó´µ¸ÉÖ³
‘‚—-¨³¶Ê²Ó¸µ¢ ´¥ ¶·¥¢ÒÏ ¥É 10% ¶·¨ Ï¨·¨´¥ ¸¶¥±-
É·  ´¥ ¡µ²¥¥ 0,1 %. „µ²£µ¢·¥³¥´´ Ö ¸É ¡¨²Ó´µ¸ÉÓ É·¥¡Ê¥É
¤ ²Ó´¥°Ï¥£µ Ê²ÊÎÏ¥´¨Ö.

�·¨ µ¶É¨³¨§ Í¨¨ ‘‚—-³µÐ´µ¸É¨ ¨ ¤²¨É¥²Ó´µ¸É¨ ¨³-
¶Ê²Ó¸µ¢ ´  ¢ÒÌµ¤¥ É¥¸Éµ¢µ£µ ·¥§µ´ Éµ·  ¶·µÖ¢²Ö²¨¸Ó ¤¢ 
µ£· ´¨Î¨¢ ÕÐ¨Ì Ë ±Éµ· : µÉ· ¦¥´¨¥ µÉ ¢ ±ÊÊ³´µ£µ µ±´ 
¨ ¤·Ê£¨Ì Ô²¥³¥´Éµ¢ É· ±É  É· ´¸¶µ·É¨·µ¢±¨ ¨ Ô²¥±É·¨-
Î¥¸±¨¥ ¶·µ¡µ¨ ¢ · §²¨Î´ÒÌ ÊÎ ¸É± Ì É· ±É . �  ·¨¸. 5
¶µ± § ´ ¶·µ¡µ° ´  ¢ ±ÊÊ³´µ³ µ±´¥ ¢ÒÌµ¤  Œ‘�.

�ÊÉ¥³ Î¨¸²¥´´µ£µ ³µ¤¥²¨·µ¢ ´¨Ö ¨ ¢ Ìµ²µ¤´ÒÌ ¨§³¥-
·¥´¨ÖÌ ¡Ò²µ ´ °¤¥´µ ¶µ²µ¦¥´¨¥ ¢ ±ÊÊ³´µ£µ µ±´  Œ‘�,
¶·¨ ±µÉµ·µ³ ¢²¨Ö´¨¥ µ¡µ¨Ì Ê± § ´´ÒÌ µ£· ´¨Î¥´¨° ³¨-
´¨³ ²Ó´µ. �µ²¥¥ ¶µ¤·µ¡´µ ¶·µÍ¥¤Ê·  µ¶É¨³¨§ Í¨¨ · ¸-
¸³µÉ·¥´  · ¡µÉ¥ [6]. ‚ ¤µ¶µ²´¥´¨¥ ± ÔÉµ³Ê ¤²Ö Ê¸É· ´¥´¨Ö ¶·µ¡µ¥¢ ¢ ´¥¢ ±ÊÊ³´ÒÌ
‘‚—-Ô²¥³¥´É Ì É· ±É  ¶·¥¤¶µ² £ ¥É¸Ö § ¶µ²´¥´¨¥ µ¶ ¸´ÒÌ ÊÎ ¸É±µ¢ Ô²¥-£ §µ³ (SF6) ¶µ¤
´¥¡µ²ÓÏ¨³ ¤ ¢²¥´¨¥³.

‚ ¶µ¸²¥¤´¥° ¸¥·¨¨ Ô±¸¶¥·¨³¥´Éµ¢ ³µÐ´µ¸ÉÓ, ·¥£¨¸É·¨·Ê¥³ Ö §  É¥¸Éµ¢Ò³ ·¥§µ´ Éµ-
·µ³ ¸ ¶µ³µÐÓÕ ‘‚—-¤¥É¥±Éµ·µ¢ ¨ ± ²µ·¨³¥É· , ¤µ¸É¨£ ²  Ê·µ¢´Ö 0,4Ä0,5 µÉ ³µÐ´µ¸É¨
´  ¢ÒÌµ¤¥ Œ‘�. “¸É· ´¥´¨¥ ¶·µ¡µ°´ÒÌ Ö¢²¥´¨° ¢ ¡²¨¦ °Ï¨Ì Ô±¸¶¥·¨³¥´É Ì ³µ¦¥É
¶µ§¢µ²¨ÉÓ ¶·¨¡²¨§¨ÉÓ¸Ö ± µ¡¥¸¶¥Î¥´¨Õ ¦¥² ¥³ÒÌ Ê¸²µ¢¨° ´ £·¥¢  ¢ ·¥§µ´ Éµ·¥.

� ¡µÉ  ¶µ¤¤¥·¦ ´  �””ˆ, £· ´Éo³ ºº 03-02-16530, 02-02-17438.
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