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  ˆ´¸É¨ÉÊÉ Ö¤¥·´μ° Ë¨§¨±¨ ¨³. ƒ. ˆ. 	Ê¤±¥·  ‘� ���, �μ¢μ¸¨¡¨·¸±, �μ¸¸¨Ö
¡ �μ¢μ¸¨¡¨·¸±¨° £μ¸Ê¤ ·¸É¢¥´´Ò° Ê´¨¢¥·¸¨É¥É, �μ¢μ¸¨¡¨·¸±, �μ¸¸¨Ö

„²Ö ¶·μ¢¥¤¥´¨Ö ¨¸¶ÒÉ ´¨° Ê¸±μ·¨É¥²Ó´μ° ¨ ¨´¦¥±Í¨μ´´μ° Î ¸É¥° ¶·μÉμÉ¨¶  ±μ³¶ ±É´μ£μ
Ê¸±μ·¨É¥²Ö ¢ ˆŸ” ‘� ��� ¸μ§¤ ¥É¸Ö ¸É¥´¤ ´  ¡ §¥ ³ £´¥É·μ´ , Í¨·±Ê²ÖÉμ· , ¸É·Ê±ÉÊ·Ò ¸ ¶ · ²-
²¥²Ó´μ° ¸¢Ö§ÓÕ, ¶ÊÏ±¨, ¤¨ £´μ¸É¨Î¥¸±μ£μ μ¡μ·Ê¤μ¢ ´¨Ö,   É ±¦¥ ³μ¤Ê²ÖÉμ· . “¸É ´μ¢±  · ¡μÉ ¥É
¢ S-¤¨ ¶ §μ´¥ ¸ ¨³¶Ê²Ó¸´μ° ³μÐ´μ¸ÉÓÕ 3Ä3,5 Œ‚É ¨ ¸·¥¤´¥° ³μÐ´μ¸ÉÓÕ ³ £´¥É·μ´  ¤μ 3 ±‚É.
‚ · ¡μÉ¥ ¶·¨¢μ¤ÖÉ¸Ö μ¶¨¸ ´¨Ö ¨ ·¥§Ê²ÓÉ ÉÒ ¶·¥¤¢ ·¨É¥²Ó´ÒÌ ¢±²ÕÎ¥´¨° ¸É¥´¤ .

In order to test the accelerator and injection part of the prototype of a compact linear accelerator,
a stand is constructed at BINP. It is based on a magnetron, a circulator, a parallel-coupled accelerating
structure, an electron gun, diagnostic equipment, and a modulator. The accelerator operates in the
S-band, with a pulse power of 3Ä3.5 MW and an average magnetron power of up to 3 kW. The paper
presents the description of the equipment and the preliminary results of the work.
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„²Ö · ¡μÉÒ ¸ Ê¸±μ·¥´´Ò³¨ ¶ÊÎ± ³¨ Ô²¥±É·μ´μ¢ ¸ Ô´¥·£¨¥° ¤μ 10 ŒÔ‚ ¢ ˆ´¸É¨-
ÉÊÉ¥ Ö¤¥·´μ° Ë¨§¨±¨ ¨³. ƒ. ˆ. 	Ê¤±¥·  ‘� ��� (ˆŸ” ‘� ���) ¸μ§¤ ¥É¸Ö ±μ³¶ ±É´Ò°
Ê¸±μ·¨É¥²Ó´Ò° ¸É¥´¤. �¸´μ¢´Ò³¨ Ô²¥³¥´É ³¨ ¸É¥´¤  Ö¢²ÖÕÉ¸Ö ³ £´¥É·μ´ Œˆ-456, ³μ¤Ê-
²ÖÉμ·, Ê¸±μ·ÖÕÐ Ö ¸É·Ê±ÉÊ·  ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ, ¢Ò¸μ±μ¢μ²ÓÉ´ Ö ¶ÊÏ±  Ô²¥±É·μ´μ¢.
� ¡μÎ Ö Î ¸ÉμÉ  ¸É¥´¤  2856 ŒƒÍ.

�¤¨´ ¨§ ±²ÕÎ¥¢ÒÌ Ô²¥³¥´Éμ¢ ¸É¥´¤  Å ³μ¤Ê²ÖÉμ· ³ £´¥É·μ´ . „ ´´μ¥ ¨§¤¥²¨¥ ¶μ²-
´μ¸ÉÓÕ · §· ¡μÉ ´μ ¢ ˆŸ” ‘� ��� ¨ · ´¥¥ ´¥ ¨§£μÉ ¢²¨¢ ²μ¸Ó. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö
¶·μ¨§¢μ¤¨É¸Ö ´ ² ¤±  ³μ¤Ê²ÖÉμ·  ¶·¨ · ¡μÉ¥ ¸ ³ £´¥É·μ´μ³. ‚ ¡²¨¦ °Ï¥¥ ¢·¥³Ö ¸Éμ¨É
§ ¤ Î  ¤μ¸É¨¦¥´¨Ö ¸É ¡¨²Ó´μ° · ¡μÉÒ ³μ¤Ê²ÖÉμ·  ¨ ¶μ²ÊÎ¥´¨Ö ³μÐ´μ¸É¨ ³ £´¥É·μ´ .

“¸±μ·ÖÕÐ Ö ¸É·Ê±ÉÊ·  ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ, ± ± ¨ ¢Ò¸μ±μ¢μ²ÓÉ´Ò° ¨¸ÉμÎ´¨± Ô²¥±-
É·μ´μ¢, · §· ¡μÉ ´Ò ¸μ¢³¥¸É´μ ¸ ˆ´¸É¨ÉÊÉμ³ Ì¨³¨Î¥¸±μ° ±¨´¥É¨±¨ ¨ £μ·¥´¨Ö ‘� ���
(ˆ•Š¨ƒ ‘� ���). �·μÉμÉ¨¶ ¸É·Ê±ÉÊ·Ò ¸ · ¡μÎ¥° Î ¸ÉμÉμ° 2450 ŒƒÍ ¨ ¨¸ÉμÎ´¨±
Ô²¥±É·μ´μ¢ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢ Ê¸±μ·¨É¥²¥ ´  μ¸´μ¢¥ ±²¨¸É·μ´  Šˆ“-111 [1Ä3]. � ¸ÉμÖÐ Ö
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¸É·Ê±ÉÊ·  ¢ μ¸´μ¢´μ³ μÉ²¨Î ¥É¸Ö μÉ ¶·μÉμÉ¨¶  · ¡μÎ¥° Î ¸ÉμÉμ° 2856 ŒƒÍ [4], · ¡μÉ ¥É
¢ ·¥¦¨³¥ ¸ÉμÖÎ¥° ¢μ²´Ò ¨ · ´¥¥ ´¥ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¢ · ¡μÉ¥ ¸ ³ £´¥É·μ´ ³¨. �¤´μ°
¨§ § ¤ Î ¸É¥´¤  Ö¢²Ö¥É¸Ö ¶·μ¢¥·±  ¢μ§³μ¦´μ¸É¨ ¸É ¡¨²¨§ Í¨¨ Î ¸ÉμÉÒ ³ £´¥É·μ´  ¶·¨
· ¡μÉ¥ ¸μ ¸É·Ê±ÉÊ·μ° ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ.

‚ ¶·¥¤¸É ¢²¥´´μ³ ¤μ±² ¤¥ ¶·¨¢μ¤ÖÉ¸Ö μ¶¨¸ ´¨Ö Ô²¥³¥´Éμ¢ ¸É¥´¤  ¨ ¶¥·¢Ò¥ ·¥§Ê²Ó-
É ÉÒ ¢±²ÕÎ¥´¨Ö ³μ¤Ê²ÖÉμ·  ¸ ³ £´¥É·μ´μ³.
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�  ·¨¸. 1 ¶·¥¤¸É ¢²¥´  ¶·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  Ê¸±μ·¨É¥²Ó´μ£μ ¸É¥´¤ .
Œ £´¥É·μ´, § ¶¨É ´´Ò° μÉ ³μ¤Ê²ÖÉμ· , £¥´¥·¨·Ê¥É ‘‚—-³μÐ´μ¸ÉÓ ¸ ¤²¨É¥²Ó´μ¸ÉÓÕ

¨³¶Ê²Ó¸  6 ³±¸. ‘ Í¥²ÓÕ ¨§³¥·¥´¨Ö μÉ· ¦¥´´μ° ¨ ¶ ¤ ÕÐ¥° ³μÐ´μ¸É¨ ´  ¢μ²´μ¢μ¤¥
¶·Ö³μÊ£μ²Ó´μ£μ ¸¥Î¥´¨Ö Ê¸É ´μ¢²¥´Ò μÉ¢¥É¢¨É¥²¨ ¤μ ¨ ¶μ¸²¥ Í¨·±Ê²ÖÉμ·  ¸ μ¸² ¡²¥-
´¨¥³ 41,4 ¨ 41,5 ¤	 ¸μμÉ¢¥É¸É¢¥´´μ. �¡  μÉ¢¥É¢¨É¥²Ö ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢ ¤¨ £´μ¸É¨Î¥¸±¨Ì
Í¥²ÖÌ. „²Ö · §¤¥²¥´¨Ö ¸·¥¤ ¢ ±ÊÊ³/¢μ§¤ÊÌ ¢ ¢μ²´μ¢μ¤´μ³ É· ±É¥ ¨¸¶μ²Ó§Ê¥É¸Ö ‘‚—-μ±´μ,
Ê¸É ´μ¢²¥´´μ¥ ¶¥·¥¤ Ê¸±μ·ÖÕÐ¥° ¸É·Ê±ÉÊ·μ°.

• · ±É¥·¨¸É¨±¨ ³ £´¥É·μ´  Œˆ-456 ¶·μ¨§¢μ¤¸É¢  ��� ”�‡� [5] ¶·¨¢μ¤ÖÉ¸Ö
¢ É ¡². 1.

Œμ¤Ê²ÖÉμ· Ê¸É ´μ¢±¨ ¨§£μÉμ¢²¥´ ¨ · §· ¡μÉ ´ ¢ ˆŸ” ‘� ���, ËÊ´±Í¨μ´ ²Ó´ Ö
¸Ì¥³  · ¡μÉÒ ¶μ± § ´  ´  ·¨¸. 2. � · ³¥É·Ò ³μ¤Ê²ÖÉμ·  ¶·¨¢¥¤¥´Ò ¢ É ¡². 2. �·¨´Í¨-

�¨¸. 1. �·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  Ê¸É ´μ¢±¨: 1 Å ³ £´¥É·μ´; 2 Å μÉ¢¥É¢¨É¥²Ó; 3 Å Í¨·±Ê²ÖÉμ·; 4 Å
Ë §μ¢· Ð É¥²Ó; 5 Å ´ £·Ê§± ; 6 Å ‘‚—-μ±´μ; 7 Å ¸É·Ê±ÉÊ·  ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ

’ ¡²¨Í  1. • · ±É¥·¨¸É¨±¨ ³ £´¥É·μ´  Œˆ-456 �Œ

� · ³¥É·, ¥¤¨´¨Í  ¨§³¥·¥´¨Ö ‡´ Î¥´¨¥

— ¸ÉμÉ , ŒƒÍ 2851
ŒμÐ´μ¸ÉÓ ¨³¶Ê²Ó¸´ Ö ¢ÒÌμ¤´ Ö, Œ‚É 3,5
� ¶·Ö¦¥´¨¥  ´μ¤ , ±‚ 55
’μ±  ´μ¤  ¨³¶Ê²Ó¸´Ò°, � 100
„²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸ , ³±¸ 6
Š‘‚ 1,25
‘±¢ ¦´μ¸ÉÓ ´¥ ³¥´¥¥ 550
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�¨¸. 2. ”Ê´±Í¨μ´ ²Ó´ Ö ¸Ì¥³  ³μ¤Ê²ÖÉμ· 

’ ¡²¨Í  2. � · ³¥É·Ò ³μ¤Ê²ÖÉμ· 

� · ³¥É·, ¥¤¨´¨Í  ¨§³¥·¥´¨Ö ‡´ Î¥´¨¥

— ¸ÉμÉ  ¶μ¢Éμ·¥´¨Ö, ƒÍ 1,200
ŒμÐ´μ¸ÉÓ ¨³¶Ê²Ó¸´ Ö ¢ÒÌμ¤´ Ö, Œ‚É 2,2Ä24
� ¶·Ö¦¥´¨¥ ¢ÒÌμ¤ , ±‚ 45Ä60
‚ÒÌμ¤´μ° Éμ± ¨³¶Ê²Ó¸´Ò°, � 50Ä400
„²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸ , ³±¸ 3Ä8
”·μ´É ¨³¶Ê²Ó¸  ´¥ ³¥´¥¥, ´¸ 200

�¨¸. 3. �·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ³μ¤Ê²ÖÉμ·  ¨ ¨§³¥·¥´¨Ö ¢ÒÌμ¤´ÒÌ ¶ · ³¥É·μ¢ (¡¥§ ¡²μ± 
Ê¶· ¢²¥´¨Ö)
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�¨¸. 4. a) ‘Ì¥³  Ê¸±μ·ÖÕÐ¥° ¸É·Ê±ÉÊ·Ò ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ; ¡) ¨§£μÉμ¢²¥´´ Ö Ê¸±μ·ÖÕÐ Ö
¸É·Ê±ÉÊ·  ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ

¶¨ ²Ó´ Ö ¸Ì¥³  ³μ¤Ê²ÖÉμ·  ¨§μ¡· ¦¥´  ´  ·¨¸. 3. “¶· ¢²¥´¨¥ ³μ¤Ê²ÖÉμ·μ³ ¨ ´ ± ²μ³
³ £´¥É·μ´  μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸ ¶¥·¸μ´ ²Ó´μ£μ ±μ³¶ÓÕÉ¥· .

�·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ¸É·Ê±ÉÊ·Ò ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ [4] ¶μ± § ´  ´  ·¨¸. 4, a.
�´  ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ´ ¡μ· Ê¸±μ·ÖÕÐ¨Ì ·¥§μ´ Éμ·μ¢ 1, ¸¢Ö§ ´´ÒÌ ¸ ¢μ§¡Ê¦¤ ÕÐ¨³
·¥§μ´ Éμ·μ³ 2 Î¥·¥§ ¨´¤¨¢¨¤Ê ²Ó´Ò¥ μÉ¢¥·¸É¨Ö ¸¢Ö§¨ 3. �¸´μ¢μ° ¢μ§¡Ê¦¤ ÕÐ¥£μ ·¥§μ-
´ Éμ·  Ö¢²Ö¥É¸Ö ¶·Ö³μÊ£μ²Ó´Ò° ¢μ²´μ¢μ¤. ŒμÐ´μ¸ÉÓ μÉ £¥´¥· Éμ·  Î¥·¥§ ¤¨ Ë· £³Ê 4

�¨¸. 5. ‚Ò¸μ±μ¢μ²ÓÉ´Ò° ¨¸ÉμÎ´¨± Ô²¥±-

É·μ´μ¢

¶μ¸ÉÊ¶ ¥É ¢ ¢μ§¡Ê¦¤ ÕÐ¨° ·¥§μ´ Éμ·, § É¥³ Ê¸±μ-
·ÖÕÐ¨¥ ·¥§μ´ Éμ·Ò ¢μ§¡Ê¦¤ ÕÉ¸Ö ¶ · ²²¥²Ó´o Î¥-
·¥§ ¨´¤¨¢¨¤Ê ²Ó´Ò¥ μÉ¢¥·¸É¨Ö ¸¢Ö§¨. „²Ö ¸¨´Ì·μ-
´¨§ Í¨¨ ¤²¨´Ò ¢μ²´Ò ¢ ¢μ§¡Ê¦¤ ÕÐ¥³ ·¥§μ´ Éμ·¥
¸ Ê¸±μ·ÖÕÐ¨³¨ ·¥§μ´ Éμ· ³¨ ´  μ¤´Ê ¨§ ¸É¥´μ±
¢μ§¡Ê¦¤ ÕÐ¥£μ ·¥§μ´ Éμ·  ¶μ£·Ê¦ ÕÉ¸Ö ·¥ ±É¨¢-
´Ò¥ ÏÉÒ·¨ 5. ˆ§£μÉμ¢²¥´´ Ö Ê¸±μ·ÖÕÐ Ö ¸É·Ê±-
ÉÊ·  (¸³. ·¨¸. 4, ¡) ¶μ²´μ¸ÉÓÕ ´ ¸É·μ¥´  ¨ ¶·μ¢¥-
·¥´  ´  ¢ ±ÊÊ³.

ˆ§£μÉμ¢²¥´´Ò° ¢Ò¸μ±μ¢μ²ÓÉ´Ò° ¨¸ÉμÎ´¨± Ô²¥±-
É·μ´μ¢ ¨§μ¡· ¦¥´ ´  ·¨¸. 5. �´ ¶·¥¤¸É ¢²Ö¥É ¸μ-
¡μ° Ô²¥±É·μ´´ÊÕ ¶ÊÏ±Ê, · ¡μÉ ÕÐÊÕ ¢ ¤¨μ¤´μ³
·¥¦¨³¥ ´  μ¸´μ¢¥ ‘‚—-É·¨μ¤  ƒ‘-34 ¸ ´ ¶·Ö¦¥-
´¨¥³ ¤μ 50 ±‚, Éμ±μ³ ¤μ 300 ³� ¨ ¤²¨É¥²Ó´μ¸ÉÓÕ
¨³¶Ê²Ó¸  Éμ±  ¤μ 6 ³±¸.

ˆ‘�›’��ˆŸ

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·μ¨§¢μ¤ÖÉ¸Ö ¶¥·¢Ò¥ § ¶Ê¸±¨ ¸¡μ·±¨ ³μ¤Ê²ÖÉμ·Ä³ £´¥É·μ´ÄÍ¨·±Ê-
²ÖÉμ·Ä´ £·Ê§±  ¤²Ö ¨§³¥·¥´¨Ö ¶ · ³¥É·μ¢ ³ £´¥É·μ´ , μÍ¥´±¨ ¶μÉ·¥¡²Ö¥³ÒÌ ³μÐ´μ¸É¥°
¨ Š�„.

�  ·¨¸. 6, a ¶·¨¢¥¤¥´  ËμÉμ£· Ë¨Ö Ê¸É ´μ¢±¨. ’¥·³μ¸É ¡¨²¨§ Í¨Ö ¨ μÌ² ¦¤¥´¨¥ μ¸Ê-
Ð¥¸É¢²ÖÕÉ¸Ö ¸ ¶μ³μÐÓÕ ¢μ¤Ö´ÒÌ ±μ´ÉÊ·μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ² ¡μ· Éμ·´ÒÌ É¥·³μ-
¸É Éμ¢.
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�¨¸. 6. ˆ¸¶ÒÉ É¥²Ó´Ò° ¸É¥´¤ (a) ¨ μ¸Í¨²²μ£· ³³Ò μ¸´μ¢´ÒÌ ¸¨£´ ²μ¢ (¡, ¢): ¡) ´ ¶·Ö¦¥´¨¥ (2)
(¢¥·É¨± ²Ó´ Ö Ï± ²  10 ±‚, £μ·¨§μ´É ²Ó´ Ö Å ³±¸) ¨ ¶μ²´Ò° Éμ± (1) ³μ¤Ê²ÖÉμ· , ´ £·Ê¦¥´´μ£μ ´ 

±²¨¸É·μ´ ¨ ¶ · ²²¥²Ó´μ ¸ ´¨³ ¢±²ÕÎ¥´´Ò¥ ¢ ·¨¸Éμ·Ò (¢¥·É¨± ²Ó´ Ö Ï± ²  5 �, £μ·¨§μ´É ²Ó´ Ö Å

³±¸); ¢) 1 Å ¶μ²´Ò° Éμ±, μÉ· ¦e´´Ò° μÉ ´ £·Ê§±¨ (¢¥·É¨± ²Ó´ Ö Ï± ²  200 ³‚), 2 Å ¶μ²´Ò° Éμ±,
¶ ¤ ÕÐ¨° ¸ ³ £´¥É·μ´  ¢ ´ £·Ê§±Ê (¢¥·É¨± ²Ó´ Ö Ï± ²  2 ‚, £μ·¨§μ´É ²Ó´ Ö Ï± ²  Å 2 ³±¸)

’ ±¦¥ ´  ·¨¸. 6, ¡ ¶·¨¢¥¤¥´Ò ¸¨£´ ²Ò ¸ ¢ÒÌμ¤  ³μ¤Ê²ÖÉμ· ,   ´  ·¨¸. 6, ¢ Å μ£¨-
¡ ÕÐ¨¥ ¸¨£´ ²μ¢ ¸ ¤¨μ¤´ÒÌ £μ²μ¢μ± μÉ¢¥É¢¨É¥²¥°, ¶μ± §Ò¢ ÕÐ¨¥ ¶¥·¢ÊÕ £¥´¥· Í¨Õ
³ £´¥É·μ´ .

‡�Š‹	—…�ˆ…

�·μ¢¥¤¥´´Ò¥ ¨¸¶ÒÉ ´¨Ö ¶·¥¤¢ ·¨É¥²Ó´μ ¶μ± § ²¨ · ¡μÉμ¸¶μ¸μ¡´μ¸ÉÓ ³ £´¥É·μ´ .
„²Ö ¤ ²Ó´¥°Ï¨Ì ¨§³¥·¥´¨° ´¥μ¡Ìμ¤¨³  ¸É ¡¨²Ó´ Ö · ¡μÉ  ³μ¤Ê²ÖÉμ·  ¸ ¶μ¸ÉμÖ´´μ° Î -
¸ÉμÉμ° ¶μ¢Éμ·¥´¨Ö ¤²Ö μÍ¥´±¨ ¸¶¥±É· ²Ó´ÒÌ Ì · ±É¥·¨¸É¨± ¸¨£´ ² . �μ¸²¥ Î¥£μ ¡Ê¤ÊÉ
¶·μ¨§¢¥¤¥´Ò ³μ´É ¦ Ê¸±μ·ÖÕÐ¥° ¸É·Ê±ÉÊ·Ò ¸ ¶ · ²²¥²Ó´μ° ¸¢Ö§ÓÕ ¨ ¨§³¥·¥´¨¥ ¶ · -
³¥É·μ¢ μÉ· ¦¥´´μ£μ ¸¨£´ ² .

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¥±¸ ‚���-
4Ä‚���-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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