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‚ �¡Ñ¥¤¨´¥´´μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¢ ‹ ¡μ· Éμ·¨¨ Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·-
£¨° ¢ · ³± Ì ¶·μ¥±É  NICA-MPD [1] ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¨¸¶ÒÉ ´¨Ö ¤¢ÊÌ ¶·μÉμÉ¨¶μ¢ ‚’‘�-
Éμ±μ¢¢μ¤μ¢ [2, 3], ¨§£μÉμ¢²¥´´ÒÌ ¢ ¨´¸É¨ÉÊÉ¥ ASIPP (•ÔËÔ°, Š¨É °), ¸ Í¥²ÓÕ ¨§³¥·¥´¨Ö Ô²¥±-
É·¨Î¥¸±¨Ì ¨ É¥¶²μ¢ÒÌ ¶ · ³¥É·μ¢ ¨ ¢ÒÖ¢²¥´¨Ö ±μ´¸É·Ê±É¨¢´ÒÌ ¨ Ë¨§¨Î¥¸±¨Ì ´¥¤μ¸É É±μ¢. � 
μ¸´μ¢¥ ¶μ²ÊÎ¥´´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¢´¥¸¥´Ò ´¥μ¡Ìμ¤¨³Ò¥ ¨§³¥´¥´¨Ö ¢ ±μ´¸É·Ê±Í¨Õ
‚’‘�-Éμ±μ¢¢μ¤μ¢ ¤²Ö ¸É¥´¤  É¥¸É¨·μ¢ ´¨Ö ³ £´¨É´ÒÌ Ô²¥³¥´Éμ¢ Ê¸±μ·¨É¥²Ó´μ£μ ±μ³¶²¥±¸  NICA
¨ ¥£μ ¡ §μ¢ÒÌ Ê¸É ´μ¢μ±: ´Ê±²μÉ·μ´ , ¡Ê¸É¥· , ±μ²² °¤¥· .

In the frame of the NICA-MPD project [1] the test of two prototypes of high-temperature supercon-
ductive (HTSC) current leads (ASIPP, Hefei, China) was done in Laboratory of High Energy Physics
(JINR, Dubna) [2, 3]. During experiments, the electrical and power parameters were measured which
permit one to formulate the necessary modiˇcations in the design of HTSC current leads for the new
test bench and for superconducting accelerators of the NICA project: Nuclotron, Booster and Collider.

PACS: 84.71.Ba

1. Š��‘’�“Š–ˆŸ ’�Š�‚‚�„�‚

’μ±μ¢¢μ¤Ò É¥Ì´μ²μ£¨Î¥¸±¨ ¶μ¤¥²¥´Ò ´  É·¨ Î ¸É¨: ®É¥¶²Ò°¯ É¥·³¨´ ²,  §μÉ´Ò° ¨
£¥²¨¥¢Ò° ÊÎ ¸É±¨. ®’¥¶²Ò°¯ É¥·³¨´ ² ¨³¥¥É ± ´ ² ¤²Ö ¶·μÉμ±  ¤¥¨μ´¨§¨·μ¢ ´´μ° ¢μ¤Ò,
¸²Ê¦ Ð¥° ¤²Ö μÉ¡μ·  É¥¶²  ¢ ¸²ÊÎ ¥ ¶¥·¥£·¥¢  É¥·³¨´ ²  ¨²¨ ¤²Ö ´ £·¥¢  ¢ ¸²ÊÎ ¥ Î·¥§-
³¥·´μ£μ μÌ² ¦¤¥´¨Ö É¥·³¨´ ² . �  Ìμ²μ¤´μ³ ±μ´Í¥  §μÉ´μ£μ ÊÎ ¸É±  ¢ ¢¨¤¥ Í¨²¨´¤· 

1E-mail: Kres-casper@mail.ru



942 Š·¥¸Ó …. ‚. ¨ ¤·.

�¨¸. 1. Šμ´¸É·Ê±Í¨Ö ¢Ò¸μ±μÉ¥³¶¥· ÉÊ·´ÒÌ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨Ì Éμ±μ¢¢μ¤μ¢

¨§ ³¥¤¨ ¦¥¸É±μ § ±·¥¶²¥´ Î¥·¥§ ¸É ²Ó´ÊÕ μ¡¥Î °±Ê  §μÉ´Ò° ¡ Îμ±, ´  ±μÉμ·μ³ ¸³μ´-
É¨·μ¢ ´  ‚’‘�-¢¸É ¢± . „²Ö μÌ² ¦¤¥´¨Ö  §μÉ´μ£μ ÊÎ ¸É±  ³¥¦¤Ê ®É¥¶²Ò³¯ É¥·³¨´ ²μ³
¨  §μÉ´Ò³ ¡ Î±μ³ · ¸¶μ²μ¦¥´ ¶² ¸É¨´Î ÉÒ° É¥¶²μμ¡³¥´´¨±, ±μÉμ·Ò° μÌ² ¦¤ ¥É¸Ö ¶μ-
Éμ±μ³ ¨¸¶ ·ÖÕÐ¥£μ¸Ö ¨§ ¡ Î±   §μÉ . �¤¨´ ±μ´¥Í ‚’‘�-¢¸É ¢±¨ ¢ · ¡μÎ¥³ ¸μ¸ÉμÖ´¨¨
μÌ² ¦¤¥´ ¤μ  §μÉ´μ° É¥³¶¥· ÉÊ·Ò, ¤·Ê£μ° μÌ² ¦¤¥´ ¤μ £¥²¨¥¢μ° É¥³¶¥· ÉÊ·Ò ¶μÉμ±μ³
¤¢ÊÌË §´μ£μ £¥²¨Ö, ¶·μÌμ¤ÖÐ¥£μ Î¥·¥§ �’‘�. �μÉμ± £¥²¨Ö ¢Ò¢μ¤¨É¸Ö ¨§ ±·¨μ¸É É 
¨ ¨§³¥·Ö¥É¸Ö ¸ ¶μ³μÐÓÕ ¸Î¥ÉÎ¨± . �μÉμ±  §μÉ  ¨§ Éμ±μ¢¢μ¤  ¨§³¥·Ö¥É¸Ö ¸ ¶μ³μÐÓÕ
·μÉ ³¥É· .

‚Ò¸μ±μÉ¥³¶¥· ÉÊ·´Ò¥ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨¥ Éμ±μ¢¢μ¤Ò ¶μ± § ´Ò ´  ·¨¸. 1. Šμ´¸É·Ê±-
É¨¢´μ Éμ±μ¢¢μ¤Ò ¸μ¸ÉμÖÉ ¨§ ¸²¥¤ÊÕÐ¨Ì μ¸´μ¢´ÒÌ Î ¸É¥°: 1) ¢μ¤μμÌ² ¦¤ ¥³μ£μ ®É¥¶²μ£μ¯
³¥¤´μ£μ É¥·³¨´ ² , ´  ±μÉμ·μ³ ¶ÊÉ¥³ ¡μ²Éμ¢μ£μ ¨ ¶ Ö´´μ£μ ¸μ¥¤¨´¥´¨Ö § ±·¥¶²¥´Ò ±μ³-
³ÊÉ Í¨μ´´Ò¥ ³¥¤´Ò¥ ¶² ¸É¨´Ò; 2) ¶² ¸É¨´Î Éμ£μ É¥¶²μμ¡³¥´´¨±  ¤²Ö μÌ² ¦¤¥´¨Ö ¶ -
· ³¨  §μÉ  ÊÎ ¸É±  Éμ±μ¢¢μ¤  μÉ ¢ ´´Ò ¸ ¦¨¤±¨³  §μÉμ³ ¤μ ®É¥¶²μ£μ¯ É¥·³¨´ ² ; 3)  §μÉ-
´μ£μ ¡ Î±  ¸ ¶μ¤¢μ¤ÖÐ¨³¨ ¨ μÉ¢μ¤ÖÐ¨³¨ É·Ê¡± ³¨; 4) ¶μ²μ£μ Í¨²¨´¤·¨Î¥¸±μ£μ ± ·É·¨-
¤¦  ¨§ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ ¸ Ê²μ¦¥´´Ò³¨ ¢ ± ´ ¢±¨ 40 ¶μ²μ¸± ³¨ ‚’‘� ³ ·±¨ Bi2223;
5) ³¥¤´μ° Ï¨´Ò ¸ Ê²μ¦¥´´Ò³ ¢ ± ´ ² �’‘� É·Ê¡Î ÉÒ³ ± ¡¥²¥³ ¤²Ö ¶μ¤±²ÕÎ¥´¨Ö Éμ±μ-
¢¢μ¤  ± ³ £´¨ÉÊ; 6) ¨§μ²ÖÉμ· ¸ Ô²¥±É·¨Î¥¸±μ° ¶·μÎ´μ¸ÉÓÕ 2 ±‚.

2. ‡�™ˆ’� �’ �…�…•�„�‚ ‚ ���Œ�‹œ��… ‘�‘’�Ÿ�ˆ…

�¸μ¡¥´´μ¸ÉÓ § Ð¨ÉÒ ¨¸¶μ²Ó§Ê¥³ÒÌ Éμ±μ¢¢μ¤μ¢ ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ ¢ ± Î¥¸É¢¥ ¶·¨-
μ·¨É¥É´μ° § Ð¨ÉÒ μÉ ¶¥·¥Ìμ¤μ¢ ¨§ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¥£μ ¸μ¸ÉμÖ´¨Ö ¨¸¶μ²Ó§Ê¥É¸Ö ¶ ¤¥´¨¥
´ ¶·Ö¦¥´¨Ö ¢¤μ²Ó ¢¸¥° ‚’‘�-¢¸É ¢±¨. ‚¸¥£μ ¤²Ö § Ð¨ÉÒ ¨¸¶μ²Ó§Ê¥É¸Ö É·¨ ±μ´ÉÊ· : ¤¢ 
´  Éμ±μ¢¢μ¤ Ì ¨ μ¤´  ³μ¸Éμ¢ Ö ¸Ì¥³  § Ð¨ÉÒ ³ £´¨É . ‹μ£¨Î¥¸± Ö ¸Ì¥³  § Ð¨ÉÒ ¶·¨¢¥-
¤¥´  ´  ·¨¸. 2.

Œμ¸Éμ¢ Ö ¸Ì¥³  ³ £´¨É  · ¡μÉ ¥É ¶μ ±² ¸¸¨Î¥¸±μ° ¸Ì¥³¥: ¶²¥Î ³¨ ³μ¸É  Ö¢²ÖÕÉ¸Ö
¤¢¥ μ¡³μÉ±¨ ³ £´¨É . �¥·¥¤ μÌ² ¦¤¥´¨¥³ ³ £´¨É  ¶²¥Î¨ ³μ¸É  Ê· ¢´μ¢¥Ï¨¢ ÕÉ¸Ö. �·¨
´ ·ÊÏ¥´¨¨ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¥£μ ¸μ¸ÉμÖ´¨Ö ³μ¸É ¢ÒÌμ¤¨É ¨§ · ¢´μ¢¥¸¨Ö, ÎÉμ § ¶Ê¸± ¥É ³¥-
Ì ´¨§³ ¶· ±É¨Î¥¸±¨ ³£´μ¢¥´´μ£μ ¢Ò¢μ¤  Ô´¥·£¨¨ ¨§ ³ £´¨É  ¨ μ¸É ´μ¢±¨ ¨¸ÉμÎ´¨± , ¢¸¥
¶·μ¨¸Ìμ¤¨É ¤μ 200 ³¸.



ˆ¸¶ÒÉ ´¨¥ ¶·μÉμÉ¨¶μ¢ ¢Ò¸μ±μÉ¥³¶¥· ÉÊ·´ÒÌ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¨Ì Éμ±μ¢¢μ¤μ¢ 943

�¨¸. 2. ‹μ£¨Î¥¸± Ö ¸Ì¥³  § Ð¨ÉÒ ¸¢¥·Ì¶·μ¢μ¤ÖÐ¥£μ ³ £´¨É 

�¸μ¡¥´´μ¸ÉÓ § Ð¨ÉÒ ‚’‘�-¢¸É ¢±¨ ¢ Éμ³, ÎÉμ ¤²Ö § Ð¨ÉÒ ¨¸¶μ²Ó§Ê¥É¸Ö ¶ ¤¥´¨¥ ´ -
¶·Ö¦¥´¨Ö ¢¤μ²Ó ¢¸¥° ¢¸É ¢±¨: ¢ ¢¥·Ì´¥° Î ¸É¨ ¤μ¶Ê¸± ¥É¸Ö ¶ ¤¥´¨¥ ´ ¶·Ö¦¥´¨Ö ¤μ 3 ³‚
¢ É¥Î¥´¨¥ 2 ¸, ¢ ´¨¦´¥° ¤μ 100 ³‚. ˆ§³¥·¨É¥²Ó´Ò¥ ±μ´ÍÒ ¶ ¤¥´¨Ö ´ ¶·Ö¦¥´¨Ö ¢Ò¢¥¤¥´Ò
¢ μÉ¤¥²Ó´Ò¥ · §Ñ¥³Ò, ±μÉμ·Ò¥ ¶μ¤±²ÕÎ¥´Ò ± ¤¢Ê³ μÉ¤¥²Ó´Ò³ ¡²μ± ³, ´  ± ¦¤Ò° Éμ±μ-
¢¢μ¤ ¶μ μ¤´μ³Ê. � ¤¥´¨¥ ´ ¶·Ö¦¥´¨Ö ¢Ò¡· ´μ ¨§ · ¸Î¥É , ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É 0,25 ³±�³
¶·¨ Éμ±¥ 12 ±�.

3. ˆ‘�›’��ˆŸ ’�Š�‚‚�„�‚

�·¨ ¶·μ¢¥¤¥´¨¨ ¨¸¶ÒÉ ´¨° Éμ±μ¢¢μ¤μ¢ ¡Ò²¨ ¶·μ¢¥¤¥´Ò ¸²¥¤ÊÕÐ¨¥ É¥Ì´μ²μ£¨Î¥¸±¨¥
μ¶¥· Í¨¨:

1) ¶·μ¢¥·±  £¥·³¥É¨Î´μ¸É¨ ±μ·¶Ê¸  Éμ±μ¢¢μ¤μ¢, ¨§μ²ÖÉμ·  ¸ Ë² ´Í¥³, £¥²¨¥¢ÒÌ ¨
 §μÉ´ÒÌ ±μ³³Ê´¨± Í¨°;

2) · ¡μÉ  ¸ Éμ±μ³ ¢ ¨³¶Ê²Ó¸´μ³ ·¥¦¨³¥ É·¥Ê£μ²Ó´μ£μ Í¨±²  (·¨¸. 3) ¶·¨  ³¶²¨ÉÊ¤¥
Éμ±  5; 6; 7; 8; 9; 10; 11 ¨ 12 ±�;

3) ¨§³¥·¥´¨¥ ¸É É¨Î¥¸±μ£μ É¥¶²μ¶·¨Éμ± ;
4) ¨§³¥·¥´¨¥ ³¨´¨³ ²Ó´μ£μ · ¸Ìμ¤   §μÉ  ¨ £¥²¨Ö ¶·¨ · ¡μÉ¥ ¢ Í¨±²¨Î¥¸±μ³ ¨ ¶μ-

¸ÉμÖ´´μ³ ·¥¦¨³ Ì ¸ Éμ±μ³  ³¶²¨ÉÊ¤μ° 12 ±�.

�¨¸. 3. � · ³¥É·Ò Í¨±²  ¶μ¤ Î¨ ´ ¶·Ö¦¥´¨Ö
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‚ Ìμ¤¥ ¨¸¶ÒÉ ´¨° ´  £¥·³¥É¨Î´μ¸ÉÓ ¡Ò² ¢ÒÖ¢²¥´ ±μ´¸É·Ê±É¨¢´Ò° ´¥¤μ¸É Éμ± ¨§μ²Ö-
Éμ·  ³¥¦¤Ê Éμ±μ¢¢μ¤μ³ ¨ ±·ÒÏ±μ° ±·¨μ¸É É . �μÔÉ ¶´μ, ¸μ£² ¸´μ ¶·μ£· ³³¥ ¨¸¶ÒÉ ´¨°,
¡Ò² § ¢¥¤¥´ Éμ±  ³¶²¨ÉÊ¤μ° 12 ±� ¢ Í¨±²¨Î¥¸±μ³ ¨ ¸É É¨Î¥¸±μ³ ·¥¦¨³ Ì. Œ¨´¨³ ²Ó´Ò°
· ¸Ìμ¤ £¥²¨Ö ¢ ÔÉ¨Ì ·¥¦¨³ Ì ´  μ¡  Éμ±μ¢¢μ¤  ¸μ¸É ¢¨² 12 ³3/Î, ¨²¨ 0,6 £/¸. Œ¨´¨³ ²Ó-
´Ò° · ¸Ìμ¤  §μÉ  ´  ± ¦¤Ò° Éμ±μ¢¢μ¤ ¸μ¸É ¢¨² 3Ä3,5 ³3/Î, ¨²¨ 1Ä1,2 £/¸.
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