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‚ ˆ´¸É¨ÉÊÉ¥ Ö¤¥·´μ° Ë¨§¨±¨ ‘� ��� ¸μ¢³¥¸É´μ ¸ ±μ³¶ ´¨¥° ®	μ²¨¤¯ (�μ¢μ¸¨¡¨·¸±) ¡Ò²¨
¶·μ¢¥¤¥´Ò ¨¸¸²¥¤μ¢ ´¨Ö ¢ μ¡² ¸É¨ ¸μ§¤ ´¨Ö ´μ¢ÒÌ ¢μ²´μ¢μ¤´ÒÌ ‘‚—-´ £·Ê§μ± ´  μ¸´μ¢¥ ±μ³¶μ-
§¨É´μ£μ ³ É¥·¨ ²  ¤²Ö ‘‚— ¨ Ê¸±μ·¨É¥²Ó´μ° É¥Ì´¨±¨ S-¤¨ ¶ §μ´ . 	Ò²¨ ¨§³¥·¥´Ò ¶μ£²μÐ ÕÐ¨¥
¸¢μ°¸É¢  ±μ³¶μ§¨É´μ£μ ³ É¥·¨ ² , ´ ´¥¸¥´´μ£μ ´  ¸É¥´±¨ ¶·Ö³μÊ£μ²Ó´μ£μ ¢μ²´μ¢μ¤ . �  μ¸´μ¢¥
¶μ²ÊÎ¥´´ÒÌ ¤ ´´ÒÌ · §· ¡μÉ ´ ¶·μÉμÉ¨¶ ¢μ²´μ¢μ¤´μ° ´ £·Ê§±¨, ±μÉμ·Ò° ¨¸¶ÒÉ ´ ¶·¨ ¶¨±μ¢μ°
³μÐ´μ¸É¨ ±²¨¸É·μ´  ¤μ 25 Œ‚É. �·¨¢μ¤ÖÉ¸Ö μ¶¨¸ ´¨¥ Ê¸É·μ°¸É¢ , ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ¶·¨ ´¨§-
±μ³ Ê·μ¢´¥ ‘‚—-³μÐ´μ¸É¨,   É ±¦¥ ·¥§Ê²ÓÉ ÉÒ · ¡μÉÒ ¨¸¶ÒÉ É¥²Ó´μ£μ ¸É¥´¤  ¸ · §· ¡μÉ ´´Ò³
¶·μÉμÉ¨¶μ³ ´ £·Ê§±¨ ¨ ±²¨¸É·μ´μ³ S-¤¨ ¶ §μ´ .

Researches in the ˇeld of the development of new waveguide type S-band RF loads based on the
composite material were carried out at the Budker Institute of Nuclear Physics jointly with ©Bolidª
company (Novosibirsk). Absorbing properties of the composite material, which covered the walls of
the waveguide, were measured. The load prototype was developed on the basis of achieved data.
The prototype was tested at klystron peak RF power up to 25 MW. The design of the prototype,
measurements results with low RF power and results of the RF stand operation with load prototype and
S-band klystron are discussed.
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„²Ö · ¡μÉÒ Ê¸±μ·ÖÕÐ¨Ì ¸É·Ê±ÉÊ· ²¨´¥°´ÒÌ Ê¸±μ·¨É¥²¥° ´  ¡¥£ÊÐ¥° ¢μ²´¥ É·¥¡ÊÕÉ¸Ö
¢μ²´μ¢μ¤´Ò¥ ‘‚—-´ £·Ê§±¨ ¤²Ö ¶μ£²μÐ¥´¨Ö ´¥¨§· ¸Ìμ¤μ¢ ´´μ° ¢ Ê¸±μ·ÖÕÐ¥° ¸É·Ê±ÉÊ·¥
‘‚—-³μÐ´μ¸É¨. ˆ¸¶μ²Ó§ÊÕÐ¨¥¸Ö ´  ¨´¦¥±Í¨μ´´μ³ ±μ³¶²¥±¸¥ ˆŸ” ´ £·Ê§±¨ [1] ¨³¥ÕÉ
´¥¤μ¸É Éμ± Å ¸μ ¢·¥³¥´¥³ ¸¢ ·´Ò¥ Ï¢Ò ¶μ£²μÐ ÕÐ¨Ì ·¥§μ´ Éμ·μ¢ ¨§ ¸É ²¨ 20•13
· §·ÊÏ ÕÉ¸Ö, ¨ ¢μ¤  μÌ² ¦¤¥´¨Ö ¸±¢μ§Ó É·¥Ð¨´Ò ¢ Ï¢ Ì ³μ¦¥É ¶·μ´¨±´ÊÉÓ ¢ ¢ ±ÊÊ³´ÊÕ
± ³¥·Ê Ê¸±μ·¨É¥²Ö ¨ ¸μ§¤ ÉÓ  ¢ ·¨°´ÊÕ ¸¨ÉÊ Í¨Õ.

‚ ± Î¥¸É¢¥ ¡² £μ´ ¤¥¦´μ° § ³¥´Ò ¡Ò²  ¶·¥¤²μ¦¥´  ´ £·Ê§±  ¢μ²´μ¢μ¤´μ£μ É¨¶ 
(·¨¸. 1) ¸ ¶μ£²μÐ ÕÐ¨³ ±μ³¶μ§¨É´Ò³ ³ É¥·¨ ²μ³, · §· ¡μÉ ´´Ò³ Ë¨·³μ° ®	μ²¨¤¯ [2],
±μ´¸É·Ê±Í¨Ö ±μÉμ·μ°  ¡¸μ²ÕÉ´μ ¨¸±²ÕÎ ¥É ¶μ¶ ¤ ´¨¥ μÌ² ¦¤ ÕÐ¥£μ ¤¨¸É¨²²ÖÉ  ¢´ÊÉ·Ó
¢ ±ÊÊ³´μ° ± ³¥·Ò Ê¸±μ·¨É¥²Ö.

1E-mail: skalpel@inbox.ru
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�¨¸. 1. Œ¥¤´ Ö Ï¨·μ± Ö ¸É¥´±  ¢μ²´μ¢μ¤  ¸ ¶μ±·ÒÉ¨¥³ ¨§ ±μ³¶μ§¨É´μ£μ ³ É¥·¨ ² 
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“¸É·μ°¸É¢μ ¤ ´´μ° ´ £·Ê§±¨ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° μÉ·¥§μ± ¢μ²´μ¢μ¤  ¸¥Î¥´¨¥³
72× 34 ³³ ¨ ¤²¨´μ° 1000 ³³. �  Ï¨·μ±¨¥ ¸É¥´±¨ ¢μ²´μ¢μ¤  ´ ¶Ò²Ö¥É¸Ö ¨¸¸²¥¤Ê¥³Ò°
±μ³¶μ§¨É´Ò° ³ É¥·¨ ², Éμ²Ð¨´  ¶μ±·ÒÉ¨Ö μÉ ´ Î ²  ¤μ ±μ´Í  ²¨´¥°´μ ¢μ§· ¸É ¥É μÉ 0,2
¤μ 5 ³³ (·¨¸. 1).

‘‚—-³μÐ´μ¸ÉÓ, ¶ ¤ Ö ¢ ´ £·Ê§±Ê, · ¢´μ³¥·´μ ¶μ£²μÐ ¥É¸Ö ¢ μ¡Ñ¥³¥ ±μ³¶μ§¨É´μ£μ
³ É¥·¨ ² . �É´μ¸¨É¥²Ó´ Ö ¤¨Ô²¥±É·¨Î¥¸± Ö ¶·μ´¨Í ¥³μ¸ÉÓ ³ É¥·¨ ²  30, É ´£¥´¸ Ê£² 
¤¨Ô²¥±É·¨Î¥¸±¨Ì ¶μÉ¥·Ó 0,15.
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„²Ö · ¸Î¥É  Ì · ±É¥·¨¸É¨± ´ £·Ê§±¨ ¨¸¶μ²Ó§μ¢ ² ¸Ó CST Studio [3]. �  ·¨¸. 2 ¶μ± -
§ ´μ · ¸¶·¥¤¥²¥´¨¥ ¶²μÉ´μ¸É¨ ¶μ£²μÐ ¥³μ° ³μÐ´μ¸É¨ ¢ ±μ³¶μ§¨É´μ³ ³ É¥·¨ ²¥. ‡´ -
Î¥´¨¥ ¶ ¤ ÕÐ¥° ³μÐ´μ¸É¨ 1 ±‚É, · ¡μÎ Ö Î ¸ÉμÉ  2856 ŒƒÍ.

ˆ‡Œ…�…�ˆŸ

	Ò² ¨§£μÉμ¢²¥´ ¶·μÉμÉ¨¶ ´ £·Ê§±¨ ´  ¢Ò¸μ±ÊÕ ¨³¶Ê²Ó¸´ÊÕ ³μÐ´μ¸ÉÓ. �  ·¨¸. 3 ¶μ-
± § ´ ·¥§Ê²ÓÉ É ¨§³¥·¥´¨° ±μÔËË¨Í¨¥´É  ¸ÉμÖÎ¥° ¢μ²´Ò ¶μ ´ ¶·Ö¦¥´¨Õ (Š‘‚´) ¢ ¤¨ ¶ -
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�¨¸. 2. � ¸¶·¥¤¥²¥´¨¥ ¶²μÉ´μ¸É¨ ³μÐ´μ¸É¨ ¢ ¶μ£²μÐ ÕÐ¥³ ³ É¥·¨ ²¥ ´ £·Ê§±¨ ( ) ¨ § ¢¨¸¨³μ¸ÉÓ

Š‘‚´ μÉ Î ¸ÉμÉÒ (¡)

�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ ¨§³¥·¥´´μ£μ Š‘‚´ ´ £·Ê§±¨ μÉ Î ¸ÉμÉÒ ( ) ¨ ¨§³¥·¥´¨¥ · ¸¶·¥¤¥²¥´¨Ö  ³¶²¨-

ÉÊ¤Ò Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢¤μ²Ó ´ £·Ê§±¨ Î¥·¥§ ±μÔËË¨Í¨¥´É μÉ· ¦¥´¨Ö ³¥Éμ¤μ³ ¢μ§³ÊÐ ÕÐ¥£μ

É¥²  (¡)
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§μ´¥ Î ¸ÉμÉ ¨ ·¥§Ê²ÓÉ É ¨§³¥·¥´¨Ö · ¸¶·¥¤¥²¥´¨Ö  ³¶²¨ÉÊ¤Ò Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢¤μ²Ó
´ £·Ê§±¨ Î¥·¥§ ±μÔËË¨Í¨¥´É μÉ· ¦¥´¨Ö ³¥Éμ¤μ³ ¢μ§³ÊÐ ÕÐ¥£μ É¥²  [4].
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�¨§± Ö ¸·¥¤´ÖÖ ³μÐ´μ¸ÉÓ ¶μ§¢μ²¨²  §´ Î¨É¥²Ó´μ Ê¶·μ¸É¨ÉÓ ±μ´¸É·Ê±Í¨Õ ¨ ¨¸¶μ²Ó§μ-
¢ ÉÓ ¢μ§¤ÊÏ´μ¥ μÌ² ¦¤¥´¨¥ Ê¸É·μ°¸É¢ . ˆ¸¶ÒÉ ´¨Ö ¶·μÌμ¤¨²¨ ´  ¸É¥´¤¥, μ¸´μ¢ ´´μ³ ´ 
±²¨¸É·μ´¥ 5045 [5]. „²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸  3,5 ³±¸, Î ¸ÉμÉ  ¶μ¢Éμ·¥´¨° 0,3 ƒÍ. „μ¸É¨£-
´ÊÉ Ö ¨³¶Ê²Ó¸´ Ö ³μÐ´μ¸ÉÓ §  ¢·¥³Ö ¨¸¶ÒÉ ´¨° ¸μ¸É ¢¨²  25 Œ‚É. ‘·¥¤´ÖÖ ³μÐ´μ¸ÉÓ,
· ¸¸¥¨¢ ¥³ Ö ¢ ´ £·Ê§±¥, ¶·¨ ÔÉμ³ ¸μ¸É ¢¨²  μ±μ²μ 60 ‚É. ˆ¸¶ÒÉ É¥²Ó´Ò° ¸É¥´¤ ´ £·Ê§±¨
¶μ± § ´ ´  ·¨¸. 4.

�¨¸. 4. ˆ¸¶ÒÉ É¥²Ó´Ò° ¸É¥´¤ ( ) ¨ μ¸Í¨²²μ£· ³³Ò μ¸´μ¢´ÒÌ ¸¨£´ ²μ¢ (¡): 1 Å ¶ ¤ ÕÐ¨° ¸ ±²¨-
¸É·μ´  ¢ ´ £·Ê§±Ê; 2 Å μÉ· ¦¥´´Ò° μÉ ´ £·Ê§±¨

’ ±¦¥ ´  ·¨¸. 4 ¶·¨¢¥¤¥´Ò μ£¨¡ ÕÐ¨¥ ¸¨£´ ²μ¢ ¸ ´ ¶· ¢²¥´´ÒÌ μÉ¢¥É¢¨É¥²¥°. �¸² -
¡²¥´¨¥ μÉ· ¦¥´´μ£μ ¸¨£´ ²  ¶μ μÉ´μÏ¥´¨Õ ± ¶ ¤ ÕÐ¥³Ê 21 ¤	. “·μ¢¥´Ó ¢ ±ÊÊ³ 
¢ É· ±É¥ ¶μ¸²¥ ¤²¨É¥²Ó´μ° É·¥´¨·μ¢±¨ ¸μ¸É ¢²Ö² 56 ³±� ¶μ §´ Î¥´¨Õ Éμ±  ¢ ³ £´¨Éμ-
· §·Ö¤´μ³ ´ ¸μ¸¥, ¶·¨ ¶μ¤ Î¥ ¨³¶Ê²Ó¸  ‘‚—-³μÐ´μ¸É¨ 25 Œ‚É Éμ± ´ ¸μ¸  ¶μ¤´¨³ ²¸Ö
¤μ 700 ³±�.
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�·μ¢¥¤¥´´Ò¥ ¨¸¶ÒÉ ´¨Ö ¶·¥¤¢ ·¨É¥²Ó´μ ¶μ± § ²¨ ¢μ§³μ¦´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ±μ³¶μ-
§¨É´μ£μ ³ É¥·¨ ²  Ë¨·³Ò ®	μ²¨¤¯ ¢ ¢ ±ÊÊ³´ÒÌ ³μÐ´ÒÌ ‘‚—-Ê¸É·μ°¸É¢ Ì É¨¶  ¢μ²´μ-
¢μ¤´ÒÌ ´ £·Ê§μ± ¢ ·¥¦¨³¥ ´¨§±μ° Î ¸ÉμÉÒ ¶μ¢Éμ·¥´¨Ö ¨³¶Ê²Ó¸ . ‚ ¤ ²Ó´¥°Ï¨Ì ¶² ´ Ì Å
¸μ§¤ ÉÓ ¶·μÉμÉ¨¶ ´ £·Ê§±¨ ¸ ¢μ¤Ö´Ò³ μÌ² ¦¤¥´¨¥³ ¨ ¶·μ¢¥¸É¨ ¨¸¶ÒÉ ´¨Ö ´  ¢Ò¸μ±ÊÕ
¸·¥¤´ÕÕ ³μÐ´μ¸ÉÓ (¡μ²¥¥ 1 ±‚É).
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ˆ¸¸²¥¤μ¢ ´¨¥ ¢Ò¶μ²´¥´μ §  ¸Î¥É £· ´É  �μ¸¸¨°¸±μ£μ ´ ÊÎ´μ£μ Ëμ´¤  (¶·μ¥±É
º14-50-00080) ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ê´¨± ²Ó´μ° ´ ÊÎ´μ° Ê¸É ´μ¢±¨ ®Šμ³¶²¥±¸ ‚���-4 Ä
‚���-2000¯, ¶μ²ÊÎ¨¢Ï¥° Ë¨´ ´¸μ¢ÊÕ ¶μ¤¤¥·¦±Ê £μ¸Ê¤ ·¸É¢  ¢ ²¨Í¥ Œ¨´μ¡·´ Ê±¨ �μ¸-
¸¨¨ (Ê´¨± ²Ó´Ò° ¨¤¥´É¨Ë¨± Éμ· ¶·μ¥±É  RFMEFI61917X0008).
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