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�·¥¤¸É ¢²¥´ ¶·μ¥±É Ô²¥±É·μ¸É É¨Î¥¸±μ£μ ¸¥¶ÉÊ³  ¨ Ô²¥±É·¨Î¥¸±¨Ì ¨³¶Ê²Ó¸´ÒÌ ¶² ¸É¨´ ¤²Ö
¢¢μ¤  ¶ÊÎ±  ¢ ¡Ê¸É¥· Ê¸±μ·¨É¥²Ó´μ£μ ±μ³¶²¥±¸  NICA. �·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éμ¢ ´ ¶·Ö¦¥´-
´μ¸É¥° Ô²¥±É·¨Î¥¸±¨Ì ¶μ²¥° ¢ Ê¸É·μ°¸É¢ Ì.

This paper presents a project of an electrostatic septum and electric pulse plates for the beam
injection into the Booster of the NICA accelerator complex. The results of calculations of electric ˇeld
strength in devices are given.
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‚ �ˆŸˆ ¢¥¤ÊÉ¸Ö · ¡μÉÒ ¶μ ¶·μ¥±ÉÊ NICA [1], ±μÉμ·Ò° ¶·¥¤¶μ² £ ¥É ¸μ§¤ ´¨¥ ¨ · §-
¢¨É¨¥ ´μ¢μ£μ Ê¸±μ·¨É¥²Ó´μ£μ ±μ³¶²¥±¸ . “¸±μ·¨É¥²Ó´Ò° ±μ³¶²¥±¸ ¢±²ÕÎ ¥É ³μ¤¥·´¨§¨-
·μ¢ ´´Ò° Ê¸±μ·¨É¥²Ó ‹“-20, ÉÖ¦¥²μ¨μ´´Ò° ²¨´¥°´Ò° Ê¸±μ·¨É¥²Ó HILAC, ¸¢¥·Ì¶·μ¢μ-
¤ÖÐ¨° ¸¨´Ì·μÉ·μ´ ¡Ê¸É¥·, ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨° ¸¨´Ì·μÉ·μ´ ´Ê±²μÉ·μ´, ¤¢  ´ ±μ¶¨É¥²Ó´ÒÌ
±μ²ÓÍ  ±μ²² °¤¥· .

�¸´μ¢´Ò³¨ Ô²¥³¥´É ³¨ ¸¨¸É¥³Ò ¨´¦¥±Í¨¨ ¶ÊÎ±  ¢ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨° ¸¨´Ì·μÉ·μ´
¡Ê¸É¥· Ö¢²ÖÕÉ¸Ö Ô²¥±É·μ¸É É¨Î¥¸±¨° ¸¥¶ÉÊ³ (�‘) ¨ Ô²¥±É·¨Î¥¸±¨¥ ¨³¶Ê²Ó¸´Ò¥ ¶² ¸É¨´Ò
ˆ�1, ˆ�2, ˆ�3. �² ¸É¨´Ò ¸²Ê¦ É ¤²Ö ¶μ¸ ¤±¨ ¶ÊÎ±  ´  § ³±´ÊÉÊÕ μ·¡¨ÉÊ ¡Ê¸É¥·  ¶·¨
¨¸¶μ²Ó§μ¢ ´¨¨ ¸Ì¥³Ò μ¤´μμ¡μ·μÉ´μ° ¨´¦¥±Í¨¨ ¶ÊÎ±  ¨ ¸μ§¤ ´¨Ö ²μ± ²Ó´μ£μ ¡ ³¶  (¨¸-
± ¦¥´¨Ö) § ³±´ÊÉμ° μ·¡¨ÉÒ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ³¥Éμ¤μ¢ ³´μ£μμ¡μ·μÉ´μ° ¨ ³´μ£μ±· É´μ°
¨´¦¥±Í¨¨.

�‘ ¨ ¨³¶Ê²Ó¸´Ò¥ ¶² ¸É¨´Ò ˆ�2 · §³¥Ð ÕÉ¸Ö ´  ¶·Ö³μ²¨´¥°´μ³ ¶·μ³¥¦ÊÉ±¥ ¡Ê¸É¥· 
(·¨¸. 1), Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ´¥¶μ¸·¥¤¸É¢¥´´μ ¤·Ê£ ¸ ¤·Ê£μ³ ¨ ¸μ¥¤¨´ÖÕÉ¸Ö Î¥·¥§ ¢ ±ÊÊ³´Ò°

�¨¸. 1 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). � §³¥Ð¥´¨¥ Ô²¥³¥´Éμ¢ ¸¨¸É¥³Ò ¨´¦¥±Í¨¨ ¶ÊÎ±  ¢ ¡Ê¸É¥·¥.

‘¨´¨³ (1) Í¢¥Éμ³ μ¡μ§´ Î¥´Ò ¸É·Ê±ÉÊ·´Ò¥ ¤¨¶μ²Ó´Ò¥ ³ £´¨ÉÒ, ±· ¸´Ò³ (2) Å Ëμ±Ê¸¨·ÊÕÐ¨¥

±¢ ¤·Ê¶μ²Ó´Ò¥ ²¨´§Ò, §¥²¥´Ò³ (3) Å ¤¥Ëμ±Ê¸¨·ÊÕÐ¨¥ ±¢ ¤·Ê¶μ²Ó´Ò¥ ²¨´§Ò
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¸¨²ÓËμ´´Ò° ¶¥·¥Ìμ¤´¨±. ‘¥¶ÉÊ³ ¨ ¨³¶Ê²Ó¸´Ò¥ ¶² ¸É¨´Ò ˆ�2 ¢ · ¡μÎ¥³ ·¥¦¨³¥ ´ Ìμ-
¤ÖÉ¸Ö ¶·¨ ±μ³´ É´μ° É¥³¶¥· ÉÊ·¥.

�‘ · ¡μÉ ¥É ¢ Í¨±²¨Î¥¸±μ³ ·¥¦¨³¥. ‚ É¥Î¥´¨¥ ¢¢μ¤  ¨μ´μ¢ ¢ ¡Ê¸É¥· ¶μ¤¤¥·¦¨¢ ¥É¸Ö
¶μ¸ÉμÖ´´μ¥ ´ ¶·Ö¦¥´¨¥ ³¥¦¤Ê Ô²¥±É·μ¤ ³¨ ¸¥¶ÉÊ³ . ‚ ¶·μ³¥¦ÊÉ± Ì ³¥¦¤Ê ¸É ¤¨Ö³¨
³´μ£μ±· É´μ° ¨´¦¥±Í¨¨ ¢μ§³μ¦´μ ¨§³¥´¥´¨¥ ´ ¶·Ö¦¥´¨Ö. „²¨É¥²Ó´μ¸ÉÓ  ±É¨¢´μ° Ë §Ò
· ¡μÉÒ ¨¸ÉμÎ´¨±  ¶¨É ´¨Ö ¸μ¸É ¢²Ö¥É ¶μ·Ö¤±  1 ¸. �¥μ¤´μ·μ¤´μ¸ÉÓ ´ ¶·Ö¦¥´¨Ö ´  ¶² Éμ
Í¨±²  ´¥ ¶·¥¢ÒÏ ¥É ±0,1 %.

Š��‘’�“Š–ˆŸ ‘…�’“Œ�

�‘ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¤¢¥ ¶² ¸É¨´Ò ( ´μ¤ ¨ ± Éμ¤) ¸ ±·¨¢¨§´μ° ¶μ¢¥·Ì´μ¸É¥°, ¸μμÉ-
¢¥É¸É¢ÊÕÐ¥° ¢¢μ¤´μ° É· ¥±Éμ·¨¨ ¶ÊÎ± . �´¨ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¢´ÊÉ·¨ ¢ ±ÊÊ³´μ£μ ¡μ±¸ .
‚Ò¸μ±μ¥ ´ ¶·Ö¦¥´¨¥ ¶μ¤ ¥É¸Ö ´  ± Éμ¤,  ´μ¤ § §¥³²Ö¥É¸Ö. „²¨´  Ô²¥±É·μ¸É É¨Î¥¸±μ£μ
¸¥¶ÉÊ³  Å 1,9 ³, Éμ²Ð¨´  ´μ¦  ¸¥¶ÉÊ³  ¸μ¸É ¢²Ö¥É 1 ³³. Œ ±¸¨³ ²Ó´μ¥ ´ ¶·Ö¦¥´¨¥ ´ 
± Éμ¤¥ ¸¥¶ÉÊ³  ´¥ ¶·¥¢ÒÏ ¥É 130 ±‚.

Šμ´¸É·Ê±É¨¢´μ ¸¥¶ÉÊ³ (·¨¸. 2) ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¢ ±ÊÊ³´Ò° ±μ¦ÊÌ Í¨²¨´¤·¨Î¥¸±μ°
Ëμ·³Ò ¤²¨´μ° μ±μ²μ 2 ³ ¨ ¤¨ ³¥É·μ³ 450 ³³. ‚ ±ÊÊ³´Ò° ±μ¦ÊÌ ¸μ¸Éμ¨É ¨§ É·¥Ì ¸¥±Í¨°
· §²¨Î´μ° ¤²¨´Ò. ‘¥±Í¨¨ ¸±·¥¶²ÖÕÉ¸Ö ³¥¦¤Ê ¸μ¡μ° Ë² ´Í¥¢Ò³¨ ¸μ¥¤¨´¥´¨Ö³¨ ¸ ³¥¤-
´Ò³¨ Ê¶²μÉ´¥´¨Ö³¨. �  Ë² ´Í Ì ¸·¥¤´¥° ¸¥±Í¨¨ ¨³¥ÕÉ¸Ö ¢Ò´μ¸´Ò¥ ·¥¶¥·´Ò¥ ¶²μÐ ¤±¨.
Šμμ·¤¨´ ÉÒ ¶²μÐ ¤±¨ ¶ ¸¶μ·É¨§μ¢ ´Ò μÉ´μ¸¨É¥²Ó´μ £¥μ³¥É·¨¨ ¸¥±Í¨¨ ¨ ¨¸¶μ²Ó§ÊÕÉ¸Ö
¤²Ö ÉμÎ´μ° Ê¸É ´μ¢±¨  ´μ¤  ¨ ± Éμ¤ ,   É ±¦¥ ¤²Ö Õ¸É¨·μ¢±¨ ¸¥¶ÉÊ³  ´  ±μ²ÓÍ¥ ¡Ê¸-
É¥· . ‘¥±Í¨μ´´Ò° ¢ ±ÊÊ³´Ò° ±μ¦ÊÌ μ¡¥¸¶¥Î¨¢ ¥É Ê¤μ¡¸É¢μ ³μ´É ¦  Ô²¥³¥´Éμ¢ ¸¥¶ÉÊ³ 
¨ Ê¶·μÐ ¥É Ê¸É ´μ¢±Ê ´  ´¥³ μÉ± Î´μ£μ ¨ É¥Ì´μ²μ£¨Î¥¸±μ£μ μ¡μ·Ê¤μ¢ ´¨Ö. Š Éμ¤ ¨  ´μ¤
Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¢¥·É¨± ²Ó´μ ¨ ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¨§μ£´ÊÉÒ¥ ¶²μ¸±μ¸É¨ ¸ · ¤¨Ê¸ ³¨
¨§£¨¡  R = 11,5 ¨ 11,85 ³ ¨ Ï¨·¨´μ° 110 ¨ 200 ³³ ¸μμÉ¢¥É¸É¢¥´´μ.

�´μ¤ ¨§£μÉ ¢²¨¢ ¥É¸Ö ¨§ ²¨¸É  ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ ³ ·±¨ 304L Éμ²Ð¨´μ° 3 ³³ ¨
¦¥¸É±μ ±·¥¶¨É¸Ö ´  ±·μ´ÏÉ¥°´ Ì ± ¸·¥¤´¥° ¸¥±Í¨¨ ±μ¦ÊÌ . Šμ´¸É·Ê±Í¨Ö ±·¥¶²¥´¨Ö
¶·¥¤Ê¸³ É·¨¢ ¥É ¥£μ ·¥£Ê²¨·μ¢±Ê ¢ £μ·¨§μ´É ²Ó´μ° ¶²μ¸±μ¸É¨, ¢ ¶¥·¶¥´¤¨±Ê²Ö·´μ³ ´ -
¶· ¢²¥´¨¨ ± É· ¥±Éμ·¨¨ ¤¢¨¦¥´¨Ö ¶ÊÎ± , ¶·¨ ¶μ³μÐ¨ ¤¨¸É ´Í¨μ´´ÒÌ Ï °¡.

�¨¸. 2. Šμ´¸É·Ê±Í¨Ö ¸¥¶ÉÊ³ 



Œμ¤Ê²Ó Ê¸É·μ°¸É¢ ¤²Ö ¨´¦¥±Í¨¨ ¶ÊÎ±  ¢ ¡Ê¸É¥· Ê¸±μ·¨É¥²Ó´μ£μ ±μ³¶²¥±¸  NICA 889

„²Ö Ê³¥´ÓÏ¥´¨Ö ¢¥¸  ± Éμ¤ ¨§£μÉ ¢²¨¢ ¥É¸Ö ¨§ ²¨¸É  ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ ³ ·±¨ 304L
Éμ²Ð¨´μ° 1,5 ³³, Ï¨·¨´  ¶²μ¸±μ° Î ¸É¨ ± Éμ¤  ¸μ¸É ¢²Ö¥É 80 ³³. „²Ö ¶·¥¤μÉ¢· Ð¥-
´¨Ö ¶·μ¡μÖ ¸ ± Éμ¤  ´  § §¥³²¥´´Ò¥ Ô²¥³¥´ÉÒ ¸¥¶ÉÊ³  ¡μ±μ¢ Ö ¶μ¢¥·Ì´μ¸ÉÓ ± Éμ¤ 
¶μ ¶¥·¨³¥É·Ê ¨³¥¥É ¤¢μ°´μ° · ¤¨Ê¸ ¨§£¨¡  (· ¤¨Ê¸ 15 ³³ ¶² ¢´μ ¶¥·¥Ìμ¤¨É ¢ · ¤¨Ê¸
7 ³³). „¢μ°´μ° · ¤¨Ê¸ ¨§£¨¡  ¡μ±μ¢μ° ¶μ¢¥·Ì´μ¸É¨ μ¡Ê¸²μ¢²¥´ ±μ´¸É·Ê±É¨¢´Ò³¨ μ¸μ¡¥´-
´μ¸ÉÖ³¨.

‘μ£² ¸´μ · ¸Î¥É ³ ³ ±¸¨³ ²Ó´ Ö ´ ¶·Ö¦¥´´μ¸ÉÓ ´  ±· ÖÌ ± Éμ¤  ´¥ ¶·¥¢ÒÏ ¥É
52 ±‚/¸³ ¶·¨ ´ ¶·Ö¦¥´¨¨ ´  ± Éμ¤¥ 130 ±‚. �¤´μ·μ¤´μ¸ÉÓ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢ ¸¥¶-
ÉÊ³¥ ¢ μ¡² ¸É¨ ¶·μÌμ¦¤¥´¨Ö ¶ÊÎ±  ´¥ ¶·¥¢ÒÏ ¥É 1%. Š Éμ¤ ¶·¨±·¥¶²Ö¥É¸Ö ± ¢ ±ÊÊ³´μ³Ê
±μ¦ÊÌÊ ¤¢Ê³Ö ¶ · ³¨ μ¶μ·´ÒÌ ¢Ò¸μ±μ¢μ²ÓÉ´ÒÌ ¨§μ²ÖÉμ·μ¢. ˆ§μ²ÖÉμ·Ò ¨§£μÉμ¢²¥´Ò ¨§
¢Ò¸μ±μ¢ ±ÊÊ³´μ° ±¥· ³¨±¨ (D = 20 ³³, L = 130 ³³) ¸ ·¥§Ó¡μ¢Ò³¨ ´ ±μ´¥Î´¨± ³¨.
�¤´  ¶ ·  ¨§μ²ÖÉμ·μ¢ μ¤´¨³¨ ±μ´Í ³¨ ¶·¨¸μ¥¤¨´Ö¥É¸Ö Î¥·¥§ ¸Ë¥·¨Î¥¸±¨¥ Ï °¡Ò ± ± -
Éμ¤Ê, ¤·Ê£¨³¨ ±μ´Í ³¨ ±·¥¶¨É¸Ö ± ±μ¦ÊÌÊ Î¥·¥§ μ¸¨ ¢· Ð¥´¨Ö. „·Ê£ Ö ¶ ·  ¨§μ²ÖÉμ·μ¢
§ ±·¥¶²Ö¥É¸Ö ¨ ´  ±μ¦ÊÌ¥, ¨ ´  ± Éμ¤¥ ¦¥¸É±μ. ’ ± Ö ±μ´¸É·Ê±Í¨Ö ±·¥¶²¥´¨Ö ¨§μ²ÖÉμ-
·μ¢ ± ± Éμ¤Ê ¨ Í¨²¨´¤·¨Î¥¸±μ³Ê ±μ¦ÊÌÊ ¶μ§¢μ²Ö¥É ´¥ ´ ¶·Ö£ ÉÓ ³¥Ì ´¨Î¥¸±¨ ¨§μ²ÖÉμ·Ò
¶·¨ ¨§³¥´¥´¨¨ ¤²¨´Ò ±μ¦ÊÌ  ¨§-§  ¨§³¥´¥´¨Ö É¥³¶¥· ÉÊ·Ò μ±·Ê¦ ÕÐ¥° ¸·¥¤Ò ¸¥¶ÉÊ³ .
”μ·³  ¨ £ ¡ ·¨ÉÒ ¨§μ²ÖÉμ·μ¢ μ¡¥¸¶¥Î¨¢ ÕÉ · ¡μÉÊ ¸¥¶ÉÊ³  ¡¥§ ¶·μ¡μ¥¢ ¶·¨ ´ ¶·Ö¦¥´¨¨
´  ± Éμ¤¥ ¤μ 130 ±‚.

‚ · ¡μÎ¥³ ·¥¦¨³¥ · ¸¸ÉμÖ´¨¥ ³¥¦¤Ê  ´μ¤μ³ ¨ ± Éμ¤μ³ ¸μ¸É ¢²Ö¥É 35 ³³. �¥£Ê²¨-
·μ¢±  · ¸¸ÉμÖ´¨Ö ³¥¦¤Ê ± Éμ¤μ³ ¨  ´μ¤μ³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸ ¶μ³μÐÓÕ Ê¸É·μ°¸É¢  ±·¥¶-
²¥´¨Ö ± Éμ¤ : ¸´ Î ²  § ±·¥¶²Ö¥É¸Ö  ´μ¤ ´  § ¤ ´´μ³ · ¸¸ÉμÖ´¨¨ μÉ μ¸¨ ±μ¦ÊÌ  ¸¥¶ÉÊ³ ,
  § É¥³ ¢Ò¸É ¢²Ö¥É¸Ö ± Éμ¤ ¸ ¶μ³μÐÓÕ ·¥£Ê²¨·μ¢μÎ´ÒÌ ¸Ë¥·¨Î¥¸±¨Ì Ï °¡, ¶·¥¤Ê¸³μ-
É·¥´´ÒÌ ¢ ±·¥¶²¥´¨¨ ± Éμ¤ . ’μÎ´μ¸ÉÓ Ê¸É ´μ¢±¨ · ¸¸ÉμÖ´¨Ö ³¥¦¤Ê Ô²¥±É·μ¤ ³¨ ¸μ¸É ¢-
²Ö¥É ± 0,5 ³³.

„²Ö ¸μ£² ¸μ¢ ´¨Ö ¶μ²μ¦¥´¨Ö Ô²¥±É·μ¤μ¢ ¸¥¶ÉÊ³  ¸ ¢¢μ¤´μ° É· ¥±Éμ·¨¥° ¶ÊÎ±  ¶·¥-
¤Ê¸³μÉ·¥´  ¢μ§³μ¦´μ¸ÉÓ £μ·¨§μ´É ²Ó´μ£μ ¨ ¢¥·É¨± ²Ó´μ£μ ¶¥·¥³¥Ð¥´¨Ö ¢ ±ÊÊ³´μ£μ ±μ-
¦ÊÌ  ¸¥¶ÉÊ³  ´  ± 8 ³³ μÉ ´μ³¨´ ²Ó´μ£μ ¶μ²μ¦¥´¨Ö ¸ ÉμÎ´μ¸ÉÓÕ ¤μ 0,3 ³³. �¥·¥³¥Ð¥-

�¨¸. 3. ‚Ò¸μ±μ¢μ²ÓÉ´Ò° ¢Ò¸μ±μ¢ ±ÊÊ³´Ò° ¢¢μ¤

´¨¥ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö §  ¸Î¥É ·¥£Ê²¨·μ¢μÎ´ÒÌ
¢¨´Éμ¢ ¶μ¤¸É ¢±¨, ´  ±μÉμ·μ° Ê¸É ´ ¢²¨¢ -
¥É¸Ö ¢ ±ÊÊ³´Ò° ±μ¦ÊÌ ¸¥¶ÉÊ³ .

„²Ö ¶μ¤ Î¨ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ´  ± -
Éμ¤ · §· ¡μÉ ´ ¢Ò¸μ±μ¢μ²ÓÉ´Ò° ¢Ò¸μ±μ¢ -
±ÊÊ³´Ò° ¢¢μ¤ (·¨¸. 3). ‚¢μ¤ · ¸¸Î¨É ´ ´ 
¶μ¸ÉμÖ´´μ¥ ´ ¶·Ö¦¥´¨¥ 130 ±‚ ¨ ¢Ò¶μ²´¥´
´  Ë² ´Í¥ „“-150 É¨¶  con	ate. Š¥· ³¨-
Î¥¸± Ö Î ¸ÉÓ ¢¢μ¤  ¨§£μÉμ¢²¥´  ¨§ ±¥· ³¨±¨
FRIALIT F99.7. ‚¢μ¤ ¢Ò¤¥·¦¨¢ ¥É É¥³¶¥· -
ÉÊ·Ê ¶·μ£·¥¢  ¤μ 450 ◦‘ ¨ ¶μ§¢μ²Ö¥É μ¸ÊÐ¥-
¸É¢²ÖÉÓ É¥Ì´μ²μ£¨Î¥¸±¨° ¶·μÍ¥¸¸ ¶·μ£·¥¢ 
± ³¥·Ò ¤²Ö ¤μ¸É¨¦¥´¨Ö ¸¢¥·Ì¢Ò¸μ±μ£μ ¢ -
±ÊÊ³  ¢ · ¡μÎ¥³ ·¥¦¨³¥ ¸¥¶ÉÊ³ .

�  ¶μ¢¥·Ì´μ¸É¨ ¢ ±ÊÊ³´μ£μ ±μ¦ÊÌ  ¸¥¶ÉÊ³  ¶·¥¤Ê¸³μÉ·¥´Ò ´¥¸±μ²Ó±μ ¶ É·Ê¡±μ¢ · §-
²¨Î´μ£μ ¤¨ ³¥É· : ¤¢  ¨§ ´¨Ì · ¸¶μ²μ¦¥´Ò §   ´μ¤μ³ ¨ ¸μ¥¤¨´¥´Ò ¸ ± ³¥·μ° Í¨·±Ê²¨·Ê-
ÕÐ¥£μ ¶ÊÎ± , μ¸É ²Ó´Ò¥ ¶·¥¤´ §´ Î¥´Ò ¤²Ö μÉ± Î´μ£μ ¨ É¥Ì´μ²μ£¨Î¥¸±μ£μ μ¡μ·Ê¤μ¢ ´¨Ö.
‚ · ¡μÎ¥³ ·¥¦¨³¥ ¢ ± ³¥·¥ ¸¥¶ÉÊ³  ¶μ¤¤¥·¦¨¢ ¥É¸Ö ¢ ±ÊÊ³ ´  Ê·μ¢´¥ 10−11 ’μ··.



890 Šμ¸ÊÌ¨´ ‚. ‚. ¨ ¤·.

Š��‘’�“Š–ˆŸ ˆŒ�“‹œ‘�›• �‹�‘’ˆ� ˆ�2

ˆ³¶Ê²Ó¸´Ò¥ ¶² ¸É¨´Ò ˆ�2 (·¨¸. 4) ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¶ ·Ê ¶·μË¨²¨·μ¢ ´´ÒÌ ¶² -
¸É¨´, ±μÉμ·Ò¥ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¢¥·É¨± ²Ó´μ ¢´ÊÉ·¨ μÉ¤¥²Ó´μ£μ ¢ ±ÊÊ³´μ£μ ¡μ±¸  ¶ -
· ²²¥²Ó´μ μ¸¨ ¤¢¨¦¥´¨Ö ¶ÊÎ± . Œ ±¸¨³ ²Ó´μ¥ ´ ¶·Ö¦¥´¨¥ ³¥¦¤Ê ¶² ¸É¨´ ³¨ ˆ�2 ´¥
¶·¥¢ÒÏ ¥É 50 ±‚. �² ¸É¨´Ò · ¡μÉ ÕÉ ¢ ¨³¶Ê²Ó¸´μ³ ·¥¦¨³¥. �·¨ ³´μ£μ±· É´μ° ¨´-
¦¥±Í¨¨ Î ¸ÉμÉ  ¶μ¢Éμ·¥´¨Ö ¨³¶Ê²Ó¸μ¢ ¸μ¸É ¢²Ö¥É 10 ƒÍ, ³ ±¸¨³ ²Ó´μ¥ Î¨¸²μ ¨³¶Ê²Ó¸μ¢
¶μ¤·Ö¤ Å 3. ˆ¸ÉμÎ´¨±¨ ¶¨É ´¨Ö ¶² ¸É¨´ μ¸ÊÐ¥¸É¢²ÖÕÉ ´¥§ ¢¨¸¨³ÊÕ μ¤´μ¶μ²Ö·´ÊÕ
§ ·Ö¤±Ê ¨ · §·Ö¤±Ê ¶² ¸É¨´. � §²¨Î ÕÉ¸Ö ¤¢  ·¥¦¨³  · ¡μÉÒ ¶² ¸É¨´. �·¨ μ¤´μ¸ÉÊ¶¥´-
Î Éμ³ ·¥¦¨³¥ ¶μÉ¥´Í¨ ² ¶μ¤ ¥É¸Ö Éμ²Ó±μ ´  μ¤´Ê ¶² ¸É¨´Ê.

�·¨ ¤¢ÊÌ¸ÉÊ¶¥´Î Éμ³ ·¥¦¨³¥ ± ³μ³¥´ÉÊ ´ Î ²  ¢¢μ¤  ¨μ´μ¢ ¶μÉ¥´Í¨ ² ¶μ¤ ¥É¸Ö ´ 
μ¡¥ ¶² ¸É¨´Ò, § É¥³ μ¤´  ¨§ ¶² ¸É¨´ · §·Ö¦ ¥É¸Ö, ÎÉμ ¢¥¤¥É ± ¸± Î±μμ¡· §´μ³Ê ¨§³¥´¥-
´¨Õ ¶μÉ¥´Í¨ ²  ³¥¦¤Ê ¶² ¸É¨´ ³¨.

�¨¸. 4. Šμ´¸É·Ê±Í¨Ö ˆ�2

Šμ´¸É·Ê±É¨¢´μ ˆ�2 (¸³. ·¨¸. 4) ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¢ ±ÊÊ³´Ò° ±μ¦ÊÌ Í¨²¨´¤·¨Î¥-
¸±μ° Ëμ·³Ò ¤²¨´μ° 1 ³ ¨ ¤¨ ³¥É·μ³ 320 ³³. Šμ¦ÊÌ ¨§£μÉ ¢²¨¢ ¥É¸Ö ¨§ ´¥·¦ ¢¥ÕÐ¥°
¸É ²¨ 304L. ‚´ÊÉ·¨ ±μ¦ÊÌ  · ¸¶μ²μ¦¥´Ò ¨³¶Ê²Ó¸´Ò¥ ¶² ¸É¨´Ò, ´  μ¤´Ê ¨§ ±μÉμ·ÒÌ ¢
· ¡μÎ¥³ ·¥¦¨³¥ ¶μ¤ ¥É¸Ö ¨³¶Ê²Ó¸´μ¥ ´ ¶·Ö¦¥´¨¥ 50 ±‚,   ´  ¤·Ê£ÊÕ Å 15 ±‚. ˆ³¶Ê²Ó¸-
´Ò¥ ¶² ¸É¨´Ò Å ÔÉμ ¶² ¸É¨´Ò ¤²¨´μ° 1 ³ ¸ § £´ÊÉÒ³¨ ¶μ ¢¸¥° ¤²¨´¥ ±· Ö³¨. �² ¸É¨´Ò
¨§£μÉ ¢²¨¢ ÕÉ¸Ö ¨§ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ 304L. � ¸¸ÉμÖ´¨¥ ³¥¦¤Ê ¸¥·¥¤¨´ ³¨ ¶² ¸É¨´ ¸μ-
¸É ¢²Ö¥É 93 ³³. �² ¸É¨´ , ´  ±μÉμ·ÊÕ ¶μ¤ ¥É¸Ö ¨³¶Ê²Ó¸´μ¥ ´ ¶·Ö¦¥´¨¥ 50 ±‚, ¨³¥¥É
Ï¨·¨´Ê ¶²μ¸±μ° Î ¸É¨, · ¢´ÊÕ 100 ³³. Š· Ö Ï¨·¨´μ° 50 ³³ § £´ÊÉÒ ¶μ μÉ´μÏ¥´¨Õ ±
¶²μ¸±μ° Î ¸É¨ ¶μ¤ Ê£²μ³ 20 ◦. �² ¸É¨´ , ´  ±μÉμ·ÊÕ ¶μ¤ ¥É¸Ö ´ ¶·Ö¦¥´¨¥ 15 ±‚, μÉ²¨-
Î ¥É¸Ö μÉ ¶¥·¢μ° ²¨ÏÓ É¥³, ÎÉμ ¥¥ ±· Ö § £´ÊÉÒ ¶μ¤ Ê£²μ³ 10 ◦ ¶μ μÉ´μÏ¥´¨Õ ± ¶²μ¸±μ°
Î ¸É¨. ’ ±μ° ¶·μË¨²Ó ¨³¶Ê²Ó¸´ÒÌ ¶² ¸É¨´ ¢Ò¡· ´ ¶μ ·¥§Ê²ÓÉ É ³ · ¸Î¥É  Ô²¥±É·¨Î¥-
¸±μ£μ ¶μ²Ö ¸ Í¥²ÓÕ Ê¢¥²¨Î¥´¨Ö μ¡² ¸É¨ ¶μ²Ö ¸ μ¤´μ·μ¤´μ¸ÉÓÕ 1 % ¢ μ¡² ¸É¨ ¶·μ¢μ¤±¨
¶ÊÎ± . Š ¦¤ Ö ¨§ ¶² ¸É¨´ ¶·¨±·¥¶²Ö¥É¸Ö ± ¢ ±ÊÊ³´μ³Ê ±μ¦ÊÌÊ ˆ�2 ¤¢Ê³Ö ¶ · ³¨ ¢Ò-
¸μ±μ¢μ²ÓÉ´ÒÌ ¨§μ²ÖÉμ·μ¢, ¨§£μÉμ¢²¥´´ÒÌ ¨§ ¢Ò¸μ±μ¢ ±ÊÊ³´μ° ±¥· ³¨±¨ ¨ · ¸¸Î¨É ´´ÒÌ
´  ¶μ¸ÉμÖ´´μ¥ ´ ¶·Ö¦¥´¨¥ 50 ±‚. ˆ³¶Ê²Ó¸´μ¥ ´ ¶·Ö¦¥´¨¥ ´  ¶² ¸É¨´Ò ˆ�2 ¶μ¤ ¥É¸Ö
Î¥·¥§ ¢Ò¸μ±μ¢μ²ÓÉ´Ò¥ ¶·μÌμ¤´Ò¥ ¨§μ²ÖÉμ·Ò Ë¨·³Ò CeramTec (·¨¸. 5).
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�¨¸. 5. ‚Ò¸μ±μ¢μ²ÓÉ´Ò° ¢¢μ¤ ´  50 ±‚

Šμ´¸É·Ê±Í¨Ö ±·¥¶²¥´¨Ö ¶² ¸É¨´ ¢ ˆ�2  ´ ²μ£¨Î´  ±μ´¸É·Ê±Í¨¨ ±·¥¶²¥´¨Ö ± Éμ¤ 
¢ ¸¥¶ÉÊ³¥ ¨ ¢Ò¶μ²´Ö¥É É¥ ¦¥ ËÊ´±Í¨¨. �  ¶μ¢¥·Ì´μ¸É¨ ±μ¦ÊÌ  ˆ�2, É ± ¦¥ ± ± ¨ ¢
¸¥¶ÉÊ³¥, ¶·¥¤Ê¸³μÉ·¥´Ò ´¥¸±μ²Ó±μ ¶ É·Ê¡±μ¢ · §²¨Î´μ£μ ¤¨ ³¥É·  ¤²Ö μÉ± Î´μ£μ μ¡μ·Ê-
¤μ¢ ´¨Ö. ‚ · ¡μÎ¥³ ·¥¦¨³¥ ¢ ± ³¥·¥ ˆ�2 ¶μ¤¤¥·¦¨¢ ¥É¸Ö ¢ ±ÊÊ³ ´  Ê·μ¢´¥ 10−11 ’μ··.

‚ ±ÊÊ³´Ò¥ ± ³¥·Ò ¸¥¶ÉÊ³  ¨ ˆ�2 ¶μ μÉ´μÏ¥´¨Õ ± μÉ± Î´μ³Ê μ¡μ·Ê¤μ¢ ´¨Õ ¶·¥¤-
¸É ¢²ÖÕÉ ¸μ¡μ° ¥¤¨´Ò° ¢ ±ÊÊ³´Ò° μ¡Ñ¥³ ¨ ¸μ¥¤¨´ÖÕÉ¸Ö ¶·μÌμ¤´Ò³ ¸¨²ÓËμ´´Ò³ ¶ -
É·Ê¡±μ³. „²Ö Éμ£μ ÎÉμ¡Ò μ¡¥¸¶¥Î¨ÉÓ Í¨·±Ê²ÖÍ¨Õ ¨´¦¥±É¨·μ¢ ´´μ£μ ¶ÊÎ±  ¢ ¡Ê¸É¥·¥,
¸¨²ÓËμ´´Ò° ¶ É·Ê¡μ± ¸μ¥¤¨´Ö¥É Î ¸ÉÓ ± ³¥·Ò ¸¥¶ÉÊ³ , · ¸¶μ²μ¦¥´´ÊÕ §  ¥£μ  ´μ¤μ³
(¸³. ·¨¸. 2, ¢ÒÌμ¤´μ° ¶ É·Ê¡μ±), ¸ ¸¥·¥¤¨´μ° ± ³¥·Ò ˆ�2 (¸³. ·¨¸. 4, ¢Ìμ¤´μ° ¶ É·Ê¡μ±).
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� §· ¡μÉ ´Ò ±μ´¸É·Ê±Í¨¨ Ô²¥±É·μ¸É É¨Î¥¸±μ£μ ¸¥¶ÉÊ³  ¨ Ô²¥±É·¨Î¥¸±¨Ì ¨³¶Ê²Ó¸´ÒÌ
¶² ¸É¨´ ¤²Ö ¢¢μ¤  ¶ÊÎ±  ¢ ¡Ê¸É¥· Ê¸±μ·¨É¥²Ó´μ£μ ±μ³¶²¥±¸  NICA. �·μ¢¥¤¥´Ò · ¸Î¥ÉÒ
±·¨É¨Î¥¸±¨Ì ´ ¶·Ö¦¥´´μ¸É¥° Ô²¥±É·¨Î¥¸±¨Ì ¶μ²¥° ¢ Ê¸É·μ°¸É¢ Ì, ¨ μ¶·¥¤¥²¥´Ò ¶ · -
³¥É·Ò ¢Ò¸μ±μ¢μ²ÓÉ´ÒÌ ¢¢μ¤μ¢. ‚Ò¡· ´  É¥Ì´μ²μ£¨Ö ¨§£μÉμ¢²¥´¨Ö ¸ ³μ° ¸²μ¦´μ° ¤¥É ²¨
¸¥¶ÉÊ³  Å ± Éμ¤ .

‘�ˆ‘�Š ‹ˆ’…��’“�›

1. Tuzikov A. et al. Booster Synchrotron at NICA Accelerator Complex // Proc. of the 25th Russ.

Part. Accel. Conf. (RuPAC-2016), St. Petersburg, Russia, Nov. 2016. FRCAMH05. P. 160Ä162;
doi:10.18429/JACoW-RuPAC2016-FRCAMH05;

http://jacow.org/rupac2016/papers/frcamh05.pdf.2017.


