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Œµ¸±µ¢¸±¨° ¨´¦¥´¥·´µ-Ë¨§¨Î¥¸±¨° ¨´¸É¨ÉÊÉ (£µ¸Ê¤ ·¸É¢¥´´Ò° Ê´¨¢¥·¸¨É¥É), Œµ¸±¢ 

� ¸¸³µÉ·¥´  ¸¨¸É¥³  ¨´¦¥±Éµ· Ä Ê¸±µ·ÖÕÐ Ö ¸¥±Í¨Ö ´  µ¸´µ¢¥ ±·Ê£²µ£µ ¤¨ Ë· £³¨·µ¢ ´´µ£µ
¢µ²´µ¢µ¤ . �´¥·£¨Ö ¨´¦¥±Í¨¨ 70 ±Ô‚, Éµ± ¢ ¨³¶Ê²Ó¸¥ ¶µ¶¥·¥³¥´´µ 300 ¨ 100 ³� ·¥£Ê²¨·Ê¥É¸Ö
´ ¶·Ö¦¥´¨¥³ ´  ¸¥É±¥, · ¸¶µ²µ¦¥´´µ° ¢¡²¨§¨ ± Éµ¤ . �´¥·£¨Ö 10 ŒÔ‚ ¤µ¸É¨£ ¥É¸Ö ´  Î ¸ÉµÉ¥
2856 ŒƒÍ ¶·¨ Éµ±¥ 100 ³�, Ô´¥·£¨Ö 3 ŒÔ‚ ¤µ¸É¨£ ¥É¸Ö ´  Î ¸ÉµÉ¥ 2857 (¨²¨ 2854 ŒƒÍ) ¶·¨ Éµ±¥
300 ³�. ˆ³¶Ê²Ó¸´ Ö ³µÐ´µ¸ÉÓ ¶¨É ÕÐ¥£µ ±²¨¸É·µ´  5 Œ‚É.

Electron gun with DLWG as accelerating structure is described. Injecting energy is 70 keV, pulse
electron currents are alternately 300 and 100 mA with regulation by a grid near the cathode. Energy of
10 MeV is obtained at 2856 MHz with a pulse current of 100 mA, and energy of 3 MeV is obtained at
2857 (or 2854 MHz) with a pulse current of 300 mA. Pulse power klystron is 5 MW.

�Ò²  ¶µ¸É ¢²¥´  § ¤ Î  · ¸¸Î¨É ÉÓ Ê¸±µ·ÖÕÐÊÕ ¸¨¸É¥³Ê ´  µ¸´µ¢¥ ±·Ê£²µ£µ ¤¨ Ë· £-
³¨·µ¢ ´´µ£µ ¢µ²´µ¢µ¤  (Š„‚) ²¨´¥°´µ£µ Ê¸±µ·¨É¥²Ö Ô²¥±É·µ´µ¢ ¸µ¢³¥¸É´µ ¸ ¨´¦¥±Éµ-
·µ³ Ô²¥±É·µ´µ¢, ´  ¢ÒÌµ¤¥ ±µÉµ·µ° ¨³¶Ê²Ó¸Ò Ê¸±µ·¥´´ÒÌ Ô²¥±É·µ´µ¢ ¶µµÎ¥·¥¤´µ ¨³¥ÕÉ
Ô´¥·£¨Õ 10 ŒÔ‚ ¶·¨ Éµ±¥ 100 ³� ¨ 3 ŒÔ‚ ¶·¨ Éµ±¥ 300 ³�. �¥£Ê²¨·µ¢±  Ô´¥·£¨¨
Ê¸±µ·¥´´ÒÌ Ô²¥±É·µ´µ¢ µ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¨§³¥´¥´¨¥³ Î ¸ÉµÉÒ ‘‚—-¶¨É ´¨Ö ¶·¨³¥·´µ ´ 
+ 1 ŒƒÍ,   Éµ± ¨´¦¥±Í¨¨ ·¥£Ê²¨·ÊÕÉ ¨§³¥´¥´¨¥³ ¨³¶Ê²Ó¸´µ£µ ´ ¶·Ö¦¥´¨Ö ´  ¸¥É±¥
± Éµ¤ . ‚ ± Î¥¸É¢¥ ¨¸ÉµÎ´¨±  ‘‚—-¶¨É ´¨Ö ¢Ò¡· ´ ±²¨¸É·µ´ ¸ ¨³¶Ê²Ó¸´µ° ³µÐ´µ¸ÉÓÕ
5 Œ‚É ¨ · ¡µÎ¥° Î ¸ÉµÉµ° 2856 ŒƒÍ, ÎÉµ ¶µ§¢µ²Ö¥É § ¤ ¢ ÉÓ ´  ¢Ìµ¤¥ ¢ ¶·¥¤¥² Ì µ¤¨-
´µÎ´µ£µ ¨³¶Ê²Ó¸  ²Õ¡ÊÕ Î ¸ÉµÉÊ ‘‚—-¶¨É ´¨Ö ¢ ¶·¥¤¥² Ì · ¡µÎ¥° ¶µ²µ¸Ò ±²¨¸É·µ´ ,
· ¢´µ° ¶·¨¡²¨§¨É¥²Ó´µ ± 2 ŒƒÍ.

ˆ´¦¥±Éµ· Ô²¥±É·µ´µ¢ ¶·¥¤¸É ¢²Ö¥É ¸µ¡µ° É·¥ÌÔ²¥±É·µ¤´ÊÕ ¸¨¸É¥³Ê: ± Éµ¤, ¸¥É±  ¨
 ´µ¤. � ¡µÎ¥¥ ´ ¶·Ö¦¥´¨¥ ´  ± Éµ¤¥ 70 ±‚. � ¶·Ö¦¥´¨¥ ´  ¸¥É±¥ ³µ¦¥É ¨§³¥´ÖÉÓ Éµ±
´  ¢ÒÌµ¤e ¨´¦¥±Éµ·  ¢ ¶·¥¤¥² Ì µÉ ´Ê²Ö ¤µ 1,2 � ¢ ¨³¶Ê²Ó¸¥.

‚ É ¡²¨Í¥ ¶·¨¢¥¤¥´Ò µ¸´µ¢´Ò¥ ¶ · ³¥É·Ò ¨ Ì · ±É¥·¨¸É¨±¨ Ê¸±µ·¥´´µ£µ ¶ÊÎ± .
� ¸Î¥É ¨´¦¥±Éµ·  Ô²¥±É·µ´µ¢ ¶·µ¢µ¤¨²¸Ö ¶·¨ ¶µ³µÐ¨ ¶·µ£· ³³Ò PARMELA ¶·¨

Ê¸²µ¢¨¨, ÎÉµ ¸¥É±  ± Éµ¤  ´ Ìµ¤¨² ¸Ó ¢ ¶²µ¸±µ¸É¨ Ê¶· ¢²ÖÕÐ¥£µ ± Éµ¤´µ£µ Ô²¥±É·µ¤ .
–¨²¨´¤·¨Î¥¸± Ö Ëµ·³  ± Éµ¤´µ£µ Ô²¥±É·µ¤  ¨ Ëµ·³   ´µ¤  ¶µ¤¡¨· ² ¸Ó ¨¸Ìµ¤Ö ¨§ É·¥-
¡µ¢ ´¨Ö · ¸¶µ²µ¦¥´¨Ö ±·µ¸¸µ¢¥·  ¶ÊÎ±  ´  ¢ÒÌµ¤¥ ´  · ¸¸ÉµÖ´¨¨ ´¥ ³¥´¥¥ 50 ³³ µÉ
¶²µ¸±µ¸É¨  ´µ¤ . �·¨³¥·´ Ö Ëµ·³  Ô²¥±É·µ¤µ¢ ¨ ¤¨´ ³¨±  ¶ÊÎ±  ¶·¨¢¥¤¥´Ò ´  ·¨¸. 1.
� ¸Î¥ÉÒ ¶µ± § ²¨, ÎÉµ ¤¨ ³¥É· ¶ÊÎ±  · ¢¥´ 3 ³³ ¢ ±·µ¸¸µ¢¥·¥, · ¸¶µ²µ¦¥´´µ³ ´  · ¸-
¸ÉµÖ´¨¨ ¡µ²¥¥ 50 ³³ µÉ ¶²µ¸±µ¸É¨  ´µ¤ .

„²¨´  Ê¸±µ·ÖÕÐ¥£µ Š„‚, § ±µ´Ò ¨§³¥´¥´¨Ö ´ ¶·Ö¦¥´´µ¸É¨ ¶µ²Ö ¨ Ë §µ¢µ° ¸±µ·µ¸É¨
¢Ò¡¨· ²¨¸Ó É ±¨³ µ¡· §µ³, ÎÉµ¡Ò µ¡¥¸¶¥Î¨ÉÓ µ¡  ·¥¦¨³  Ê¸±µ·¥´¨Ö ¢ ¶·¥¤¥² Ì Ï¨·¨´Ò
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• · ±É¥·¨¸É¨± , ¥¤¨´¨Í  ¨§³¥·¥´¨Ö ‚¥²¨Î¨´ 

�¥¦¨³ 1
�´¥·£¨Ö, ŒÔ‚ 10
ˆ³¶Ê²Ó¸´Ò° Éµ±, ³� 100

�¥¦¨³ 2
�´¥·£¨Ö, ŒÔ‚ 3
ˆ³¶Ê²Ó¸´Ò° Éµ±, ³� 300

ˆ³¶Ê²Ó¸´ Ö ³µÐ´µ¸ÉÓ ‘‚—-¶¨É ´¨Ö, Œ‚É 5
� ¡µÎ Ö Î ¸ÉµÉ  ·¥¦¨³  1 ‘‚—-¶¨É ´¨Ö, ŒƒÍ 2856
� ¶·Ö¦¥´¨¥ ¨´¦¥±Í¨¨, ±‚ 70
ˆ³¶Ê²Ó¸´Ò° Éµ± ¨´¦¥±Í¨¨, � 0Ä1,2
„²¨É¥²Ó´µ¸ÉÓ ¨³¶Ê²Ó¸ , ³±¸ 10
„¨ ³¥É· ¶ÊÎ±  ¢ ±·µ¸¸µ¢¥·¥, ³³ 3

�¨¸. 1. Š ·É¨´  Ô²¥±É·µ¸É É¨Î¥¸±µ£µ ¶µ²Ö (a) ¨ ¤¨´ ³¨±  ¤¢¨¦¥´¨Ö Ô²¥±É·µ´µ¢ ¢ ¨´¦¥±Éµ·¥ (¡, ¢)

· ¡µÎ¥° Î ¸ÉµÉ´µ° ¶µ²µ¸Ò ±²¨¸É·µ´ . � ¡µÎ¨° ¢¨¤ ±µ²¥¡ ´¨° ¢ Š„‚ ¢Ò¡· ´ 2π/3. —¨-
¸²¥´´µ¥ ³µ¤¥²¨·µ¢ ´¨¥ ¢ ¶·µ¤µ²Ó´µ³ ¨ ¶µ¶¥·¥Î´µ³ ´ ¶· ¢²¥´¨ÖÌ ¸ ÊÎ¥Éµ³ µ¡Ñ¥³´µ£µ
§ ·Ö¤  ¶ÊÎ±  Ô²¥±É·µ´µ¢ ¨ ´ £·Ê§±¨ Éµ±µ³ ¶·µ¢µ¤¨²µ¸Ó ¶µ ¶·µ£· ³³ ³ PARMELA ¨
SUPERFISH.



68 „¢µ·´¨±µ¢ ‚. �., ŠÊ§Ó³¨´ ˆ. �., ™¥¤·¨´ ˆ. ‘.

�¨¸. 2. ‚ÒÌµ¤´Ò¥ Ì · ±É¥·¨¸É¨±¨ Ê¸±µ·¨É¥²Ö:  ) ·¥¦¨³ 1 Å Ô´¥·£¨Ö 10 ŒÔ‚, Éµ± 100 ³�;

¡) ·¥¦¨³ 2 Å Ô´¥·£¨Ö 3 ŒÔ‚, Éµ± 300 ³�



„¨´ ³¨±  ¶ÊÎ±µ¢ ¢ Ê¸±µ·ÖÕÐ¥° ¸¥±Í¨¨ ¨ ¨´¦¥±Éµ·¥ Ô²¥±É·µ´µ¢ ‹“� 69

� ¸Î¥ÉÒ ¶µ± § ²¨, ÎÉµ ·¥ ²¨§µ¢ ÉÓ µ¡  ·¥¦¨³  ¶µ¶¥·¥³¥´´µ ¢ ¸µ¸¥¤´¨Ì ¨³¶Ê²Ó¸ Ì
¢µ§³µ¦´µ ¢ ¸¥±Í¨¨ ¤²¨´µ° 55 ÖÎ¥¥± ¨²¨ 1,92 ³, ¸ ¶¥·¥³¥´´Ò³ a/λ ¶µ ¤²¨´¥ µÉ 0,165
¤µ 0,107, ¸ ¶¥·¥³¥´´µ° µÉ´µ¸¨É¥²Ó´µ° Ë §µ¢µ° ¸±µ·µ¸ÉÓÕ ¢µ²´Ò µÉ 0,487 ¤µ 0,9985,
¶¥·¥³¥´´µ° ´ ¶·Ö¦¥´´µ¸ÉÓÕ ¶µ²Ö ´  µ¸¨ µÉ 27,8 ¤µ 77,5 ±‚/¸³ ¢ ³ ±¸¨³Ê³¥. �  ¢ÒÌµ¤¥
¸¥±Í¨¨ ´¥¨§· ¸Ìµ¤µ¢ ´´ Ö ³µÐ´µ¸ÉÓ ¶·¨³¥·´µ 3 Œ‚É (¨§ 5 Œ‚É ´  ¢Ìµ¤¥) ¢Ò¢µ¤¨É¸Ö
Î¥·¥§ ’’‚ ¢ ¶µ£²µÐ ÕÐÊÕ ´ £·Ê§±Ê. �¥¦¨³ 2 ·¥ ²¨§Ê¥É¸Ö ´  ¤ ´´µ° ¸¥±Í¨¨ ¶·¨ ¨§³¥-
´¥´¨¨ · ¡µÎ¥° Î ¸ÉµÉÒ ‘‚—-¶¨É ´¨Ö ´  + 1,1 ŒƒÍ.

�  ·¨¸. 2 ¶·¨¢¥¤¥´Ò ¤ ´´Ò¥ · ¸Î¥É  ·¥¦¨³µ¢ · ¡µÉÒ ¨´¦¥±Éµ·  Ô²¥±É·µ´µ¢ ¸µ-
¢³¥¸É´µ ¸ Ê¸±µ·ÖÕÐ¥° ¸¥±Í¨¥°. ”µ±Ê¸¨·µ¢±  µ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¤¢Ê³Ö ¸µ²¥´µ¨¤ ³¨, ¶µ-
¸²¥¤µ¢ É¥²Ó´µ · ¸¶µ²µ¦¥´´Ò³¨ ´  ¸¥±Í¨¨ ¸ ³ £´¨É´µ° ¨´¤Ê±Í¨¥° ´  µ¸¨ 0,13 ’². „²¨´ 
± ¦¤µ£µ 800 ³³, § §µ· ³¥¦¤Ê ¸µ²¥´µ¨¤ ³¨ 150 ³³.

�¢Éµ·Ò ¢Ò· ¦ ÕÉ ¡² £µ¤ ·´µ¸ÉÓ ‚. ‚. …²Ö´Ê ¨ �. ‚. �¥ÌÉ¥¢Ê §  ¶µ¸É ´µ¢±Ê § ¤ Î¨,
 ±É¨¢´µ¥ ÊÎ ¸É¨¥ ¢ ¶µ¨¸± Ì µ¶É¨³ ²Ó´µ£µ ¥¥ ·¥Ï¥´¨Ö ¨ §  ¶µ¤¤¥·¦±Ê ¥¥ ·¥ ²¨§ Í¨¨.

� ¡µÉ  ¢Ò¶µ²´¥´  É ±¦¥ ¶·¨ ¶µ¤¤¥·¦±¥ Œ¨´µ¡· §µ¢ ´¨Ö �” (£· ´É º ’02-7.3-910).

‘�ˆ‘�Š ‹ˆ’…��’“�›

1. ‡ ¢ ¤Í¥¢ �. �. ¨ ¤·. �·µ¥±É ¶·µ³ÒÏ²¥´´µ£µ Ê¸±µ·¨É¥²Ö Ô²¥±É·µ´µ¢ ´  10 ŒÔ‚ // XVII ‘µ¢¥Ð.
¶µ Ê¸±µ·¨É¥²Ö³ § ·Ö¦¥´´ÒÌ Î ¸É¨Í, ˆ”‚�, �·µÉ¢¨´µ, 2000. C. 95.

2. „¢µ·´¨±µ¢ ‚. �., Š ²Õ¦´Ò° ‚. …., ŠÊ§Ó³¨´ ˆ. �. Œ¥Éµ¤ ´ ¸É·µ°±¨ Š„‚ ¸ ¶¥·¥³¥´´Ò³¨ · §³¥-
· ³¨ // � ÊÎ´ Ö ¸¥¸¸¨Ö Œˆ”ˆ-2001. Œ., 2001. T. 7. C. 139Ä140.

3. ƒ·Ò§²µ¢ �. ‚. ¨ ¤·. ’¥Ì´µ²µ£¨Î¥¸±¨° Ê¸±µ·¨É¥²Ó Ô²¥±É·µ´µ¢ ¸ ³µÐ´µ¸ÉÓÕ ¶ÊÎ±  ¤µ 25 ±‚É //
’p. IV � ÊÎ. ¸¥³¨´ ·  ¶ ³ÖÉ¨ ‚. �. ‘ · ´Í¥¢ . „Ê¡´ , 2002. C. 176Ä183.


