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ˆ§ÊÎ¥´¨¥ · ¤¨μ ±É¨¢´ÒÌ ¨§μÉμ¶μ¢ (�ˆ) Ö¢²Ö¥É¸Ö ¸¥£μ¤´Ö ³ £¨¸É· ²Ó´Ò³ ´ ¶· ¢²¥´¨¥³ · §¢¨-
É¨Ö Ö¤¥·´μ° Ë¨§¨±¨ ´¨§±¨Ì Ô´¥·£¨°. ‚ ¤ ´´μ° · ¡μÉ¥ · ¸¸³ É·¨¢ ¥É¸Ö ±μ´Í¥¶Í¨Ö ¨ ´ ÊÎ´Ò° ¶² ´
¶¥·¸¶¥±É¨¢´μ£μ Ê¸±μ·¨É¥²Ó´μ-´ ±μ¶¨É¥²Ó´μ£μ ±μ³¶²¥±¸  ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö �ˆ, ¶·¥¤² £ ¥³μ£μ ¢
± Î¥¸É¢¥ ³¥¦¤Ê´ ·μ¤´μ£μ ³¥£ ¶·μ¥±É  ´  ¡ §¥ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨³. ƒ. �.”²¥·μ¢ 
�¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° [1]. ˆ§²μ¦¥´  ³μÉ¨¢ Í¨Ö ´μ¢μ£μ ¶·μ¥±É , ¨ ¤ ´Ò
±· É±¨¥ Ì · ±É¥·¨¸É¨±¨ ±μ³¶²¥±¸  ¶μ ¶·μ¨§¢μ¤¸É¢Ê �ˆ, ±μÉμ·Ò¥ ¶μ ·Ö¤Ê ´ ¶· ¢²¥´¨° ¸μ¶μ¸É -
¢¨³Ò c Ì · ±É¥·¨¸É¨± ³¨ ¶¥·¥¤μ¢ÒÌ ³¨·μ¢ÒÌ Í¥´É·μ¢ Å ®Ë ¡·¨± �ˆ¯. ‚ ¶·μ¥±É¥ ¤¥² ¥É¸Ö  ±-
Í¥´É ´  ¨¸¸²¥¤μ¢ ´¨ÖÌ ±μ·μÉ±μ¦¨¢ÊÐ¨Ì �ˆ ¢ ´ ±μ¶¨É¥²Ó´ÒÌ ±μ²ÓÍ Ì. “´¨± ²Ó´μ° μ¸μ¡¥´´μ¸ÉÓÕ
¶·μ¥±É  Ö¢²Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¨§ÊÎ¥´¨Ö ¢§ ¨³μ¤¥°¸É¢¨° Ô²¥±É·μ´μ¢ ¸ �ˆ ¢ ±μ²² °¤¥·´μ³ Ô±¸¶¥-
·¨³¥´É¥ ¸ Í¥²ÓÕ μ¶·¥¤¥²¥´¨Ö ËÊ´¤ ³¥´É ²Ó´ÒÌ ¸¢μ°¸É¢ Ö¤¥·´μ° ³ É¥·¨¨ Å Ô²¥±É·μ³ £´¨É´ÒÌ
Ëμ·³Ë ±Éμ·μ¢ Ô±§μÉ¨Î¥¸±¨Ì Ö¤¥·.

Studies with the radioactive ion beams (RIBs) is the most intensively developing ˇeld of low-
energy nuclear physics. In this paper, the concept and the scientiˇc agenda of prospective accelerator
and storage ring facility for the RIB research are proposed for the large-scale international project
based at the Flerov Laboratory of Nuclear Reactions of the Joint Institute for Nuclear Research. The
motivation for the new facility is discussed, and its characteristics are brie	y presented, which are
comparable to those of the advanced world centers, the so-called ©RIB factoriesª. In the project the
emphasis is made on the studies with the short-lived RIBs in storage rings. A unique feature of the
project is the possibility to study the electron-RI interactions in the collider experiment for determination
of fundamental properties of the nuclear matter, in particular, electromagnetic form factors of exotic
nuclei.
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‘¢μ°¸É¢ , ¸É·μ¥´¨¥ ¨ ¶·¥¢· Ð¥´¨Ö  Éμ³´ÒÌ Ö¤¥· Ö¢²ÖÕÉ¸Ö Í¥´É· ²Ó´Ò³¨ μ¡Ñ¥±É ³¨
¨¸¸²¥¤μ¢ ´¨° ËÊ´¤ ³¥´É ²Ó´μ° ´ Ê±¨ Å Ö¤¥·´μ° Ë¨§¨±¨. ‚¸¥μ¡Ñ¥³²ÕÐ¥¥ ¶μ´¨³ ´¨¥
¸É·Ê±ÉÊ·Ò  Éμ³´ÒÌ Ö¤¥· ´¥μ¡Ìμ¤¨³μ ¤²Ö μ¶¨¸ ´¨Ö ¨ ¶·¥¤¸± § ´¨Ö  ¸É·μË¨§¨Î¥¸±¨Ì
¶·μÍ¥¸¸μ¢, ¢±²ÕÎ Ö ´Ê±²¥μ¸¨´É¥§, · §¢¨É¨Ö ³¥Éμ¤μ¢ μÉμ¡· ¦¥´¨Ö · §´μμ¡· §´ÒÌ Ö¢²¥-
´¨°, ¢ ±μÉμ·ÒÌ Ö¤¥·´ Ö ¸É·Ê±ÉÊ·  ¨£· ¥É ±²ÕÎ¥¢ÊÕ ·μ²Ó. ‡´ Î¨É¥²Ó´Ò° ¶·μ£·¥¸¸ ¢ ÔÉμ³
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�¨¸. 1. ˆ²²Õ¸É· Í¨Ö £²μ¡ ²Ó´ÒÌ ¸É·Ê±ÉÊ· ´  ± ·É¥ ´Ê±²¨¤μ¢ ¶μ ³ É¥·¨ ² ³ [2]. Š ·É  ´Ê±²¨¤μ¢

Ö¢²Ö¥É¸Ö  ´ ²μ£μ³ É ¡²¨ÍÒ Œ¥´¤¥²¥¥¢  ¤²Ö Ö¤¥·´μ° Ë¨§¨±¨. ‚  Éμ³´μ° Ë¨§¨±¥ μ¸´μ¢´Ò¥ § ±μ´μ-
³¥·´μ¸É¨ ¸¢Ö§ ´Ò ¸ ¸¨¸É¥³ É¨±μ° § ¶μ²´¥´¨Ö  Éμ³´ÒÌ μ·¡¨É ²¥° Ô²¥±É·μ´ ³¨. ‚ Ö¤¥·´μ° Ë¨§¨±¥

 ´ ²μ£¨Î´Ò¥ § ¢¨¸¨³μ¸É¨ ¸¢Ö§ ´Ò ¸ § ¶μ²´¥´¨¥³ Ö¤¥·´ÒÌ μ·¡¨É ²¥° ¤²Ö ¤¢ÊÌ É¨¶μ¢ Î ¸É¨Í Å

¶·μÉμ´μ¢ ¨ ´¥°É·μ´μ¢. ƒμ·¨§μ´É ²Ó´Ò¥ ¨ ¢¥·É¨± ²Ó´Ò¥ ¶μ²μ¸Ò ¸μμÉ¢¥É¸É¢ÊÕÉ ³ £¨Î¥¸±¨³ Î¨¸² ³
¶μ ¶·μÉμ´ ³ Z ¨ ´¥°É·μ´ ³ N (¸μ£² ¸´μ μ¡μ²μÎ¥Î´μ° ³μ¤¥²¨ Ö¤· )

´ ¶· ¢²¥´¨¨ Ê¦¥ ¤μ¸É¨£´ÊÉ, ´μ ³Ò ¥Ð¥ ¤ ²¥±¨ μÉ ¤μ¸É¨¦¥´¨Ö ¤ ´´μ° Í¥²¨. ‡  ¢¸Õ
¨¸Éμ·¨Õ ¸ÊÐ¥¸É¢μ¢ ´¨Ö Ö¤¥·´μ° Ë¨§¨±¨ ¡Ò²¨ ¸¨´É¥§¨·μ¢ ´Ò ¸¢ÒÏ¥ É·¥Ì ÉÒ¸ÖÎ · ¤¨μ-
 ±É¨¢´ÒÌ ¨§μÉμ¶μ¢ (�ˆ). �μ · §²¨Î´Ò³ É¥μ·¥É¨Î¥¸±¨³ μÍ¥´± ³ ¢μ§³μ¦´μ ¸ÊÐ¥¸É¢μ-
¢ ´¨¥ ¥Ð¥ μÉ 2000 ¤μ 3000 ¨§μÉμ¶μ¢, ±μÉμ·Ò¥ · ´¥¥ ´¥ ´ ¡²Õ¤ ²¨¸Ó ¨ ´¥ ¨¸¸²¥¤μ¢ -
²¨¸Ó (¸³. ·¨¸. 1). ’ ±¨³ μ¡· §μ³, Ê ´ ¸ ¶μ±  ´¥É μÉ¢¥É  ¤ ¦¥ ´  μ¸´μ¢μ¶μ² £ ÕÐ¨°
¢μ¶·μ¸ Ö¤¥·´μ° Ë¨§¨±¨ μ ¶μ²μ¦¥´¨¨ £· ´¨ÍÒ Ö¤¥·´μ° ¸É ¡¨²Ó´μ¸É¨ ´  ¡μ²ÓÏ¥° Î -
¸É¨ ± ·ÉÒ ´Ê±²¨¤μ¢. �μ²μ¦¥´¨¥ £· ´¨ÍÒ Ö¤¥·´μ° ¸É ¡¨²Ó´μ¸É¨ ¨§¢¥¸É´μ ¤²Ö ²¥£±¨Ì
Ö¤¥· (Z < 32 ¨²¨ N < 20), ´μ ¤ ¦¥ §¤¥¸Ó ´ Ï¨ §´ ´¨Ö ¶μÎÉ¨ ´¥ · ¸¶·μ¸É· ´Ö-
ÕÉ¸Ö §  £· ´¨ÍÊ Ö¤¥·´μ° ¸É ¡¨²Ó´μ¸É¨, ¨, É ±¨³ μ¡· §μ³, Ê ´ ¸ ´¥É μÉ¢¥É  ´  ¢ ¦-
´¥°Ï¨° ¢μ¶·μ¸ Å £¤¥ ´ Ìμ¤ÖÉ¸Ö ¶·¥¤¥²Ò ¸ÊÐ¥¸É¢μ¢ ´¨Ö Ö¤¥·´μ° ¸É·Ê±ÉÊ·Ò ´  ± ·É¥
´Ê±²¨¤μ¢?

„²Ö ·¥Ï¥´¨Ö ÔÉ¨Ì ¨ ¤·Ê£¨Ì ËÊ´¤ ³¥´É ²Ó´ÒÌ ¶·μ¡²¥³ ´¥μ¡Ìμ¤¨³μ ¨§ÊÎ¥´¨¥ ´¥¸É -
¡¨²Ó´ÒÌ ¨§μÉμ¶μ¢, ¸¨´É¥§¨·Ê¥³ÒÌ ¢ ² ¡μ· Éμ·´ÒÌ Ê¸²μ¢¨ÖÌ. �μ ÔÉμ° ¶·¨Î¨´¥ ¸É·μ¨-
É¥²Ó¸É¢μ ®Ë ¡·¨± �ˆ¯ ´  ¤ ´´Ò° ³μ³¥´É Ö¢²Ö¥É¸Ö ¢ ¦´Ò³ ¤²Ö · §¢¨É¨Ö Ö¤¥·´μ° Ë¨-
§¨±¨ ´¨§±¨Ì Ô´¥·£¨°. �´ ²¨§ ¸¨ÉÊ Í¨¨ ¶μ± §Ò¢ ¥É, ÎÉμ μ¤´μ ¨§ ´ ¨¡μ²¥¥ ¢ ¦´ÒÌ ¨
¶¥·¸¶¥±É¨¢´ÒÌ ´ ¶· ¢²¥´¨° Å ¸μ§¤ ´¨¥ ±μ²ÓÍ¥¢ÒÌ ´ ±μ¶¨É¥²Ó´ÒÌ ±μ³¶²¥±¸μ¢ �ˆ ¸
§ ¤ Î¥°-³ ±¸¨³Ê³ ¨¸¸²¥¤μ¢ ´¨Ö ¸¢μ°¸É¢ Ô±§μÉ¨Î¥¸±¨Ì Ö¤¥· ¢ ±μ²² °¤¥·´ÒÌ Ô±¸¶¥·¨³¥´-
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É Ì ¶μ ¨Ì ¸Éμ²±´μ¢¥´¨Õ ¸ Ô²¥±É·μ´ ³¨ Å ´¥ ¢μÏ²μ ¢ ·¥ ²¨§Ê¥³Ò¥ ´  ¸¥£μ¤´Ö ¶·μ¥±ÉÒ
¸É·μ¨É¥²Ó¸É¢  ¢¸¥Ì ¸μ¢·¥³¥´´ÒÌ Ë ¡·¨± �ˆ. �Î¥¢¨¤´μ, · §¢¨É¨¥ ÔÉμ£μ ´ ¶· ¢²¥´¨Ö ¸¶μ-
¸μ¡´μ ¶·¨´¥¸É¨ μÉ¥Î¥¸É¢¥´´μ° ¨ ³¨·μ¢μ° ´ Ê±¥ ¢ ¦´¥°Ï¨¥ ·¥§Ê²ÓÉ ÉÒ ¶·¨ ¸· ¢´¨É¥²Ó´μ
¸±·μ³´μ³ ¡Õ¤¦¥É¥.

Š��–…�–ˆŸ ˆ ��“—��Ÿ ���ƒ��ŒŒ� ���…Š’� DERICA

‚ ±μ´Í¥¶Í¨¨ ¶·μ¥±É  DERICA [1] �ˆ, μÉμ¡· ´´Ò¥ Ë· £³¥´É-¸¥¶ · Éμ·μ³ DFS
(DERICA Fragment Separator, ·¨¸. 2), μ¸É ´ ¢²¨¢ ÕÉ¸Ö ¢ £ §μ¢μ° ÖÎ¥°±¥,  ±±Ê³Ê²¨·Ê-
ÕÉ¸Ö ¢ ¨μ´´μ° ²μ¢ÊÏ±¥ ¨ ¶¥·¥¤ ÕÉ¸Ö ¨μ´´μ³Ê ¨¸ÉμÎ´¨±Ê (¸¨¸É¥³  gas cell Ä ion trap Ä ion
source/charge breeder), Ëμ·³¨·ÊÕÐ¥³Ê ³ ±¸¨³ ²Ó´μ ¢Ò¸μ±μ¥ § ·Ö¤μ¢μ¥ ¸μ¸ÉμÖ´¨¥ ¤²Ö
¤ ²Ó´¥°Ï¥£μ ÔËË¥±É¨¢´μ£μ Ê¸±μ·¥´¨Ö. �·¥¤¶μ² £ ¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥ ²¨´¥°´μ£μ Ê¸±μ-
·¨É¥²Ö LINAC-30 ¸ Ô´¥·£¨¥° ∼ 30 ŒÔ‚/´Ê±²μ´. „²Ö ·Ö¤  § ¤ Î É·¥¡ÊÕÉ¸Ö ¡μ²¥¥ ¢Ò¸μ±¨¥
Ô´¥·£¨¨, ¨ ¤²Ö ÔÉ¨Ì Í¥²¥° ¶μ¢ÒÏ¥´¨¥ Ô´¥·£¨¨ ¨μ´μ¢ μÉ ∼ 30 ¤μ ∼ 300 ŒÔ‚/´Ê±²μ´ ¡Ê-
¤¥É ¶·μÌμ¤¨ÉÓ ¤μ¸É ÉμÎ´μ ¡Ò¸É·μ ¶·¨ ¶μ³μÐ¨ ¡Ê¸É¥·  Å ¸¨´Ì·μÉ·μ´  ¸ ³ ±¸¨³ ²Ó´Ò³
É¥³¶μ³ ¨§³¥´¥´¨Ö ³ £´¨É´μ£μ ¶μ²Ö FRR (Fast Ramping Ring). ‚ § ¢¨¸¨³μ¸É¨ μÉ ¸Ì¥³Ò
¶μ¸ÉÊ¸±μ·¥´¨Ö (Éμ²Ó±μ LINAC-30 ¨²¨ LINAC-30+ FRR) ¢·¥³Ö ¤μ ¨´¦¥±Í¨¨ ¢ Ô±¸¶¥·¨-
³¥´É ²Ó´μ¥ ±μ²ÓÍμ CR ¡Ê¤¥É ¸μ¸É ¢²ÖÉÓ 0,1Ä1,0 ¸. Šμ´Í¥¶Í¨Ö DERICA ¶μ ¸· ¢´¥´¨Õ

�¨¸. 2 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). Šμ´Í¥¶Í¨Ö ¶·μ¥±É  DERICA, ¸É ¤¨¨ 2Ä4. –¢¥É  ¶ÊÎ±μ-

¢ÒÌ ²¨´¨° ¶μ± §Ò¢ ÕÉ · §´Ò¥ ÔÉ ¶Ò ¶·μ¥±É . �  ¶¥·¢μ³ ÔÉ ¶¥ · §¢¨É¨Ö ¶·μ¥±É  ¨¸¸²¥¤μ¢ ´¨Ö
³μ£ÊÉ ¢¥¸É¨¸Ó ¢ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ §μ´ Ì 1 (¶·¨±² ¤´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö ´  ¸É ¡¨²Ó´ÒÌ ¶ÊÎ± Ì

25Ä100 ŒÔ‚/´Ê±²μ´) ¨ 2 (¨¸¸²¥¤μ¢ ´¨Ö ¶·Ö³ÒÌ ·¥ ±Í¨° ¸ �ˆ ´  ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô´¥·£¨ÖÌ

20Ä70 ŒÔ‚/´Ê±²μ´). �  ¢Éμ·μ³ ÔÉ ¶¥ ¢Ò¸μ±μ± Î¥¸É¢¥´´Ò¥ ¶ÊÎ±¨ �ˆ ¢ Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ §´ -
Î¥´¨° Ô´¥·£¨¨ (5Ä300 ŒÔ‚/´Ê±²μ´) ¤μ¸ÉÊ¶´Ò ¢ Ô±¸¶¥·¨³¥´É ²Ó´μ° §μ´¥ 3. �  É·¥ÉÓ¥³ ÔÉ ¶¥

¤μ¡ ¢²ÖÕÉ¸Ö É·¨ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ §μ´Ò ´  ±μ²ÓÍ¥ CR
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�¨¸. 3. �·¥¤¶μ² £ ¥³μ¥ ³¥¸Éμ · §³¥Ð¥´¨Ö ´μ¢μ° ² ¡μ· Éμ·¨¨ ´  É¥··¨Éμ·¨¨ �ˆŸˆ μ±μ²μ ‹ -
¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨³. ƒ. �.”²¥·μ¢ . ‘É·¥²±¨ ¶μ± §Ò¢ ÕÉ · ¸¶μ²μ¦¥´¨¥ μ¸´μ¢´ÒÌ μ¡Ñ-

¥±Éμ¢ ‹Ÿ�: Í¨±²μÉ·μ´ U-400 (¶·μ£· ³³  ¸¨´É¥§  ¸¢¥·ÌÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢), Í¨±²μÉ·μ´ U-400M
(¶·μ£· ³³  ¨¸¸²¥¤μ¢ ´¨Ö ²¥£±¨Ì �ˆ ´  Ê¸É ´μ¢±¥ ACCULINNA-2), ¸É·μÖÐ¥¥¸Ö §¤ ´¨¥ Ë ¡·¨±¨

¸¢¥·ÌÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢

�¨¸. 4. Šμ´Í¥¶Í¨Ö ¶·μ¥±É  DERICA, ¸É ¤¨¨ 0Ä1. ‘¨¸É¥³  gas cell Ä ion trap Ä ion source/charge

breeder ¨ Ê¸±μ·¨É¥²Ó LINAC-30 ³μ´É¨·ÊÕÉ¸Ö ¢ §μ´¥ F6 ¸ÊÐ¥¸É¢ÊÕÐ¥£μ Ë· £³¥´É-¸¥¶ · Éμ· 
ACCULINNA-2, ¤¥² Ö ¢μ§³μ¦´Ò³ ¶·μ¢¥¤¥´¨¥ �ˆ�Š� ¨ Ô±¸¶¥·¨³¥´Éμ¢ Ê¦¥ ´  · ´´¥° ¸É ¤¨¨

¶·μ¥±É 
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¸ · ´¥¥ ¶·¥¤²μ¦¥´´Ò³¨ ¶μ¤Ìμ¤ ³¨ ¤ ¥É ¸ÊÐ¥¸É¢¥´´Ò° ¢Ò¨£·ÒÏ ¶μ ¢·¥³¥´¨, ¶·μÉ¥± Õ-
Ð¥³Ê ¤μ ´ Î ²  ¨§³¥·¥´¨°, ÎÉμ ³μ¦¥É ¡ÒÉÓ ±·¨É¨Î´μ ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö ±μ·μÉ±μ¦¨¢ÊÐ¨Ì
�ˆ (T1/2 < 1−5 c).


 §μ¢Ò¥ ±μ³¶μ´¥´ÉÒ DERICA ¶·¥¤¶μ² £ ¥É¸Ö · ¸¶μ²μ¦¨ÉÓ ´  ¸¢μ¡μ¤´μ° É¥··¨Éμ·¨¨
�ˆŸˆ (·¨¸. 3). �·¥¤Ê¸³ É·¨¢ ¥É¸Ö ¶² ´ ¶μÔÉ ¶´μ° ·¥ ²¨§ Í¨¨ ¶·μ¥±É  (·¨¸. 2 ¨ 4): ¤²Ö
¶·μ¢¥¤¥´¨Ö �ˆ�Š� ¨ Ô±¸¶¥·¨³¥´Éμ¢ ¸É ¤¨¨ 1 ¡Ê¤¥É ¨¸¶μ²Ó§μ¢ ´ ´¥¤ ¢´μ ¶μ¸É·μ¥´´Ò°
¢ ‹Ÿ� �ˆŸˆ ¶·¨ Ê¸±μ·¨É¥²¥ U-400Œ Ë· £³¥´É-¸¥¶ · Éμ· ACCULINNA-2 [3, 4]. ˆ¸-
¶μ²Ó§μ¢ ´¨¥ ¸ÊÐ¥¸É¢ÊÕÐ¥° ´ ÊÎ´μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ‹Ÿ� Ê¸±μ·¨É ¨ É¥Ì´¨Î¥¸±¨ ®μ¡¥-
§μ¶ ¸¨É¯ ¶·μ¥±É, É ± ± ± ¶μ§¢μ²¨É μÉ· ¡μÉ ÉÓ ±²ÕÎ¥¢Ò¥ É¥Ì´μ²μ£¨¨ Ëμ·³¨·μ¢ ´¨Ö ¨
¶μ¸ÉÊ¸±μ·¥´¨Ö �ˆ.

‡ ¤ Î¥°-³ ±¸¨³Ê³ ¶·μ¥±É  DERICA Ö¢²Ö¥É¸Ö ¨§³¥·¥´¨¥ § ·Ö¤μ¢ÒÌ Ëμ·³Ë ±Éμ·μ¢
�ˆ [5] ¨, ¢ Î ¸É´μ¸É¨, μ¶·¥¤¥²¥´¨¥ ¨Ì § ·Ö¤μ¢ÒÌ · ¤¨Ê¸μ¢ (·¨¸. 5 ¨ 6). Š·μ³¥ Éμ£μ,
·¥ ²¨§ Í¨Ö ¶·μ¥±É  μÉ±·μ¥É ¨¸±²ÕÎ¨É¥²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨ ¤²Ö ¶¥·¥¤μ¢ÒÌ ¨¸¸²¥¤μ¢ ´¨°
¢ ¤·Ê£¨Ì μ¡² ¸ÉÖÌ ¸μ¢·¥³¥´´μ° Ö¤¥·´μ° ¨  Éμ³´μ° Ë¨§¨±¨. Š· É±μ Ê¶μ³Ö´¥³ ¸¨´É¥§
´μ¢ÒÌ ¨§μÉμ¶μ¢, ¨§³¥·¥´¨¥ ³ ¸¸ ¨ ¢·¥³¥´ ¦¨§´¨ ´μ¢ÒÌ Ö¤¥·, ¨§ÊÎ¥´¨¥ ¸É·Ê±ÉÊ·Ò ¨
· ¤¨μ ±É¨¢´ÒÌ · ¸¶ ¤μ¢ Ô±§μÉ¨Î¥¸±¨Ì Ö¤¥· ¨ ·¥§μ´ ´¸μ¢, ¨§³¥·¥´¨¥ ¸¥Î¥´¨° ¤²Ö  ¸É·μ-
Ë¨§¨±¨, ¶μ²ÊÎ¥´¨¥ ÉÖ¦¥²ÒÌ Ö¤¥·, ¨§ÊÎ¥´¨¥ ¡ ·Ó¥·μ¢ ¤¥²¥´¨Ö ¨  Éμ³´μ-Ë¨§¨Î¥¸±¨¥ ¨¸-
¸²¥¤μ¢ ´¨Ö ¸ ¶μÎÉ¨ ¶μ²´μ¸ÉÓÕ μ¡μ¤· ´´Ò³¨ ¨μ´ ³¨. �¸μ¡¥´´μ¸ÉÓÕ ¶·μ¥±É  Ö¢²ÖÕÉ¸Ö
Ï¨·μ±¨¥ ¢μ§³μ¦´μ¸É¨ Ô±¸¶¥·¨³¥´Éμ¢ ¸ ¶μ¸ÉÊ¸±μ·¥´´Ò³¨ ¶ÊÎ± ³¨ �ˆ ± ± ´  Ë¨±¸¨·μ-
¢ ´´μ° ³¨Ï¥´¨ (Ô±¸¶¥·¨³¥´É ²Ó´ Ö §μ´  3), É ± ¨ ¢ ´ ±μ¶¨É¥²Ó´μ³ ±μ²ÓÍ¥ CR. �·¨
ÔÉμ³ ¤²Ö Ô±¸¶¥·¨³¥´Éμ¢ ¡Ê¤ÊÉ ¤μ¸ÉÊ¶´Ò É·¨ Ë¨§¨Î¥¸±¨ ¢ ¦´ÒÌ ¤¨ ¶ §μ´  §´ Î¥´¨°
Ô´¥·£¨¨:  ) ERIB ∼ 5−10 ŒÔ‚/´Ê±²μ´ Å μ±μ²μ¡ ·Ó¥·´Ò¥ ¨ ·¥§μ´ ´¸´Ò¥ ·¥ ±Í¨¨,
¡) ERIB ∼ 20−30 ŒÔ‚/´Ê±²μ´ Å ¶·Ö³Ò¥ ·¥ ±Í¨¨ ¶·¨ ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô´¥·£¨ÖÌ (¸·Ò¢,
¶¥·¥¤ Î , ¶μ¤Ì¢ É ¨ É. ¤.), ¢) ERIB ∼ 100−300 ŒÔ‚/´Ê±²μ´ Å ¶·Ö³Ò¥ ·¥ ±Í¨¨ ¶·¨ ¢Ò-
¸μ±¨Ì Ô´¥·£¨ÖÌ (¸·Ò¢, Ê¶·Ê£μ¥, ±¢ §¨¸¢μ¡μ¤´μ¥ · ¸¸¥Ö´¨¥ ¨ É. ¤.). ‘É ¤¨°´μ¸ÉÓ ¶·μ¥±É 
DERICA (¸³. ·¨¸. 2 ¨ 4) ¶·¥¤Ê¸³ É·¨¢ ¥É ¶μÖ¢²¥´¨¥ ´μ¢ÒÌ ¢μ§³μ¦´μ¸É¥° ¤²Ö ËÊ´¤ -
³¥´É ²Ó´ÒÌ ¨ ¶·¨±² ¤´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ± ¦¤Ò¥ 3Ä5 ²¥É ¶μ ³¥·¥ ¢¢μ¤  ¶μ¤¸¨¸É¥³ ¢
Ô±¸¶²Ê É Í¨Õ.

�  ¸É ¤¨¨ 0 ¶μ²´μ¸ÉÓÕ Ëμ·³Ê²¨·Ê¥É¸Ö ´ ÊÎ´ Ö ¶·μ£· ³³  ¨ ¢Ò¶μ²´ÖÕÉ¸Ö �ˆ�Š�.

�  ¸É ¤¨¨ 1 (¸³. ·¨¸. 4) μ¡μ·Ê¤μ¢ ´¨¥ ¸¨¸É¥³Ò gas cell Ä ion trap Ä ion source/charge
breeder · §³¥Ð ¥É¸Ö ´  ÊÎ ¸É±¥ F6 Ê¸É ´μ¢±¨ ACCULINNA-2 ¨ ¢¢μ¤¨É¸Ö ¢ ¸É·μ° ¸¨-
¸É¥³  ¶μ¸ÉÊ¸±μ·¥´¨Ö �ˆ ´  μ¸´μ¢¥ Ê¸±μ·¨É¥²Ö LINAC-30. �±¸¶¥·¨³¥´ÉÒ ¸ �ˆ ¢ Ô²¥±-
É·μ³ £´¨É´ÒÌ ²μ¢ÊÏ± Ì ¨ ¨§ÊÎ¥´¨¥ ·¥ ±Í¨° ¸ ¢Ò¸μ±μ± Î¥¸É¢¥´´Ò³¨ ¶μ¸ÉÊ¸±μ·¥´´Ò³¨
¶ÊÎ± ³¨ �ˆ ¸ Ô´¥·£¨Ö³¨ ¢ ¤¢ÊÌ ¤¨ ¶ §μ´ Ì 5Ä10 ¨ 20Ä30 ŒÔ‚/´Ê±²μ´.

�  ¸É ¤¨¨ 2 (¢¢μ¤ LINAC-100, DFS, ¸³. ·¨¸. 2) ¶μÖ¢²Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¨¸¸²¥¤μ¢ ´¨Ö
·¥ ±Í¨° ¸ �ˆ ¶·¨ ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô´¥·£¨ÖÌ (20Ä70 ŒÔ‚/´Ê±²μ´) ´  Ô±¸¶¥·¨³¥´É ²Ó´μ°
¶²μÐ ¤±¥ EH-2. �¦¨¤ ¥É¸Ö, ÎÉμ ¢ ¤ ´´μ³ Ô´¥·£¥É¨Î¥¸±μ³ ¤¨ ¶ §μ´¥ ¨´É¥´¸¨¢´μ¸ÉÓ
¶ÊÎ±μ¢ �ˆ ¡Ê¤¥É ·¥±μ·¤´μ° ¸·¥¤¨ Ë ¡·¨± �ˆ ¢ ³¨·¥.

�  ¸É ¤¨¨ 3 (¸³. ·¨¸. 2) μ¡μ·Ê¤μ¢ ´¨¥ ¸¨¸É¥³Ò gas cell Ä ion trap Ä ion source/charge
breeder ¶¥·¥³¥Ð ¥É¸Ö ¸ Ê¸É ´μ¢±¨ ACCULINNA-2 ´  DFS ¨ ¸É·μ¨É¸Ö ¸¨´Ì·μÉ·μ´ FRR.
�  ¶²μÐ ¤±¥ EH-3 ¸É ´μ¢ÖÉ¸Ö ¤μ¸ÉÊ¶´Ò ¢Ò¸μ±μ± Î¥¸É¢¥´´Ò¥ ¶μ¸ÉÊ¸±μ·¥´´Ò¥ ¶ÊÎ±¨ �ˆ
¸ Ô´¥·£¨¥°, ¸¢μ¡μ¤´μ ¢ ·Ó¨·Ê¥³μ° ¢ ¤¨ ¶ §μ´¥ 5Ä300 ŒÔ‚/´Ê±²μ´.

�  ¸É ¤¨¨ 4 (CR) Ô±¸¶¥·¨³¥´ÉÒ ³μ¦´μ ¶·μ¢μ¤¨ÉÓ ¢ É·¥Ì ´¥§ ¢¨¸¨³ÒÌ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ §μ´ Ì ´  ±μ²ÓÍ¥ CR, ¢ Éμ³ Î¨¸²¥ ´  Ô²¥±É·μ´-¨μ´´μ³ ±μ²² °¤¥·¥.
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�¨¸. 5. ‘É ÉÊ¸ ¨¸¸²¥¤μ¢ ´¨Ö § ·Ö¤μ¢ÒÌ · ¤¨Ê¸μ¢ Ö¤¥· ¶μ ³ É¥·¨ ² ³ [6]. �  ¸¥£μ¤´Ö ¨§³¥·¥´Ò

§ ·Ö¤μ¢Ò¥ · ¤¨Ê¸Ò ¶·¨³¥·´μ 900 ¨§μÉμ¶μ¢ ¨§ ¶μ·Ö¤±  3100 ¨§¢¥¸É´ÒÌ. ‡ ±· Ï¥´´ Ö μ¡² ¸ÉÓ
¸μμÉ¢¥É¸É¢Ê¥É ¤¨ ¶ §μ´Ê Ö¤¥·´μ-¸É ¡¨²Ó´ÒÌ ¨§μÉμ¶μ¢ ¶μ μÍ¥´± ³ · ¡μÉÒ [7] ¢ ¶·¥¤¶μ²μ¦¥´¨¨, ÎÉμ

· ¤¨Ê¸Ò Ö¤¥· ¢¥¤ÊÉ ¸¥¡Ö ± ± ∼ A1/3. •μ·μÏμ ¢¨¤´Ò ®´¥· ¢´μ³¥·´μ¸ÉÓ¯ ¤μ¸ÉÊ¶´μ° ¨´Ëμ·³ Í¨¨ ¢

§ ¢¨¸¨³μ¸É¨ μÉ ¨§μÉμ¶  ¨ ¸²μ¦´Ò¥ ÔËË¥±ÉÒ Ö¤¥·´μ° ¸É·Ê±ÉÊ·Ò ¢ § ¢¨¸¨³μ¸É¨ μÉ N
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�¨¸. 6. Œμ¤¥²¨·μ¢ ´¨¥ Œμ´É¥-Š ·²μ ¢ÒÌμ¤μ¢ Ê¶·Ê£μ£μ e-48‘ -· ¸¸¥Ö´¨Ö ¤²Ö É·¥Ì ³μ¤¥²Ó´ÒÌ § -

·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨°: μ¤´μ·μ¤´μ£μ Ï · , £ Ê¸¸¨ ´Ò ¨ Ô±¸¶μ´¥´ÉÒ (a), ¨ ÉμÎ´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö
§ ·Ö¤μ¢μ£μ · ¤¨Ê¸  Ö¤·  48Ca ¢ ±μ²² °¤¥·´μ³ Ô±¸¶¥·¨³¥´É¥ ± ± ËÊ´±Í¨Ö ¸¢¥É¨³μ¸É¨ (¡). �±¸¶¥-

·¨³¥´É ¶·μ¤μ²¦¨É¥²Ó´μ¸ÉÓÕ 10 ¸ÊÉ ¶·¨ ·¥ ²¨¸É¨Î¥¸±μ° ÔËË¥±É¨¢´μ¸É¨ ¢¸¥° Ê¸É ´μ¢±¨

‡�Š‹�—…�ˆ…

ˆ§ÊÎ¥´¨¥ · ¤¨μ ±É¨¢´ÒÌ ¨§μÉμ¶μ¢ Ö¢²Ö¥É¸Ö ¸¥£μ¤´Ö μ¤´¨³ ¨§ ´ ¨¡μ²¥¥ ¨´É¥´¸¨¢´μ
· §¢¨¢ ÕÐ¨Ì¸Ö ´ ¶· ¢²¥´¨° Ö¤¥·´μ° Ë¨§¨±¨ ´¨§±¨Ì Ô´¥·£¨°. �¥ ²¨§ Í¨Ö ¶·μ¥±É 
DERICA ¶μ§¢μ²¨É ¸μ§¤ ÉÓ ¢ �ˆŸˆ ³μÐ´Ò° Ê¸±μ·¨É¥²Ó´μ-´ ±μ¶¨É¥²Ó´Ò° ±μ³¶²¥±¸, ´¥
Éμ²Ó±μ ¢Ìμ¤ÖÐ¨° ¢ Î¨¸²μ ³¨·μ¢ÒÌ ²¨¤¥·μ¢ ¨§ÊÎ¥´¨Ö �ˆ ¶μ ·Ö¤Ê ¶ · ³¥É·μ¢, ´μ ¨ ¶·¥¤μ-
¸É ¢²ÖÕÐ¨° Ê´¨± ²Ó´Ò¥ ´ ÊÎ´Ò¥ ¢μ§³μ¦´μ¸É¨ ¸¶¥Í¨ ²¨¸É ³ ¨§ �μ¸¸¨¨, ¸É· ´-ÊÎ ¸É´¨Í
�ˆŸˆ ¨ § ·Ê¡¥¦´Ò³ ¶ ·É´¥· ³. ‡ ¤ Î¥°-³ ±¸¨³Ê³ ¶·μ¥±É  ¨ μ¤´μ° ¨§ É ±¨Ì Ê´¨± ²Ó-
´ÒÌ ¢ ³¨·μ¢μ³ ³ ¸ÏÉ ¡¥ ¢μ§³μ¦´μ¸É¥° ¤μ²¦´  ¸É ÉÓ ¶·μ£· ³³  ¨¸¸²¥¤μ¢ ´¨Ö ¸¢μ°¸É¢
Ô±§μÉ¨Î¥¸±¨Ì Ö¤¥· ¢ ±μ²² °¤¥·´ÒÌ Ô±¸¶¥·¨³¥´É Ì ¶μ ¸Éμ²±´μ¢¥´¨Õ Ô²¥±É·μ´μ¢ ¨ · -
¤¨μ ±É¨¢´ÒÌ ¨§μÉμ¶μ¢. �·μ¥±É DERICA ´ ¶· ¢²¥´ É ±¦¥ ´  ·¥Ï¥´¨¥ ¢¥¸Ó³  Ï¨·μ±μ£μ
±·Ê£  § ¤ Î ¸μ¢·¥³¥´´μ° Ö¤¥·´μ°,  Éμ³´μ° ¨ ¶·¨±² ¤´μ° Ë¨§¨±¨ [1]. �μ¸¸¨Ö ¶·¨´¨³ ¥É
§´ Î¨É¥²Ó´μ¥ ÊÎ ¸É¨¥ ¢ ³¥¦¤Ê´ ·μ¤´μ³ ¶·μ¥±É¥ FAIR (Facility for Antiproton and Ion Re-
search) ¸μ§¤ ´¨Ö ¶¥·¥¤μ¢μ° Ë ¡·¨±¨ �ˆ ¢ ƒ¥·³ ´¨¨ [8]. �¤´ ±μ ¢¨¤¨É¸Ö ´¥μ¡Ìμ¤¨³Ò³
É ±¦¥ ¸μ§¤ ´¨¥ ¨ ¶μ¤¤¥·¦ ´¨¥ ¶μ²´μÍ¥´´μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ¶¥·¥¤μ¢ÒÌ ¨¸¸²¥¤μ¢ ´¨°
�ˆ ´¥¶μ¸·¥¤¸É¢¥´´μ Ê ´ ¸ ¢ ¸É· ´¥.

	² £μ¤ ·´μ¸É¨. �¢Éμ· ¢Ò· ¦ ¥É ¡² £μ¤ ·´μ¸ÉÓ ��” (£· ´É º17-12-01367) §  Î -
¸É¨Î´ÊÕ ¶μ¤¤¥·¦±Ê ¤ ´´μ° · ¡μÉÒ. �¢Éμ· ¶·¨§´ É¥²¥´ §  ¢ ¦´Ò¥ ±μ³³¥´É ·¨¨ ± É¥±¸ÉÊ
¸É ÉÓ¨ ¨ ¢±² ¤ ¢ · §¢¨É¨¥ ¤ ´´μ£μ ¶·μ¥±É  ¢ Í¥²μ³ �.–.�£ ´¥¸Ö´Ê, ‘.�. „³¨É·¨¥¢Ê,
ˆ.�.Œ¥Ï±μ¢Ê, ….�.�¨±μ²Ó¸±μ³Ê, ƒ. Œ. ’¥·-�±μ¶ÓÖ´Ê, �. ‘.”μ³¨Î¥¢Ê ¨ 
. �.˜ ·±μ¢Ê.
� ¸Î¥ÉÒ ·¨¸. 6 ¶·¥¤μ¸É ¢²¥´Ò �. ƒ. ˜ ·μ¢Ò³.
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