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‚ �ˆŸˆ ¢¥¤¥É¸Ö ´ ² ¤±  ¨´¦¥±Éμ·  ³μ´μÌ·μ³ É¨Î´ÒÌ ¶μ§¨É·μ´μ¢ ¤²Ö ´ ±μ¶¨É¥²Ö ´¨§±μ-
Ô´¥·£¨Î´ÒÌ ¶μ§¨É·μ´μ¢ LEPTA. ˆ¸ÉμÎ´¨±μ³ ¶μ§¨É·μ´μ¢ ¸²Ê¦¨É · ¤¨μ ±É¨¢´Ò° ¨¸ÉμÎ´¨± 22Na.
�μ§¨É·μ´Ò ´  ¥£μ ¢ÒÌμ¤¥ § ³¥¤²ÖÕÉ¸Ö ¢ É¢¥·¤μ° ³¨Ï¥´¨. ‚ ± Î¥¸É¢¥ § ³¥¤²¨É¥²Ö ¨¸¶μ²Ó§Ê¥É¸Ö
´ ³μ·μ¦¥´´Ò° ´¥μ´. „²Ö ÔÉ¨Ì Í¥²¥° ¸μ¡· ´  ¸¨¸É¥³  ±·¨μ£¥´´μ£μ μÌ² ¦¤¥´¨Ö ¨¸ÉμÎ´¨±  ¨ ²¨´¨Ö
¶μ¤ Î¨ § ³¥¤²¨É¥²Ö. �É² ¦¥´ ³¥Éμ¤ ·¥£¨¸É· Í¨¨ ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢. �·μ¢¥¤¥´Ò ¶¥·¢Ò¥ Ô±¸-
¶¥·¨³¥´ÉÒ ¸ ´ ³μ·μ¦¥´´Ò³ § ³¥¤²¨É¥²¥³. �μ²ÊÎ¥´ ´¥¶·¥·Ò¢´Ò° ¶ÊÎμ± ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢
co ¸·¥¤´¥° Ô´¥·£¨¥° 1,2 Ô‚ ¨ Ï¨·¨´μ° ¸¶¥±É·  1 Ô‚.

An injector of the monochromatic positrons for accumulator LEPTA is being tested at JINR. The
positron injector is based on 22Na radioactive source. Positrons from the source are moderated in the
solid target. Solid neon is chosen as moderator. For these goals the cryogenic system of the source
and neon feed line has been constructed. The low energy positron registration method has been tuned.
The ˇrst experiments with the solid moderator have been performed. A slow positron beam at average
energy 1.2 eV and width of the spectrum 1 eV has been obtained.

‚‚…„…�ˆ…

‚ �ˆŸˆ ¢¥¤¥É¸Ö ´ ² ¤±  ¨´¦¥±Éμ·  ³μ´μÌ·μ³ É¨Î´ÒÌ ¶μ§¨É·μ´μ¢ ¤²Ö ´ ±μ¶¨É¥²Ö
´¨§±μÔ´¥·£¨Î´ÒÌ ¶μ§¨É·μ´μ¢ LEPTA [1Ä3]. ˆ´¦¥±Éμ· ¶μ§¨É·μ´μ¢ (·¨¸. 1) [4] ¡ §¨·Ê¥É¸Ö
´  · ¤¨μ ±É¨¢´μ³ ¨¸ÉμÎ´¨±¥ ¨ ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ μ¸´μ¢´ÒÌ Ô²¥³¥´Éμ¢: ¨¸ÉμÎ´¨±  ¶μ§¨É·μ-
´μ¢ ¨ ¶μ§¨É·μ´´μ° ²μ¢ÊÏ±¨. ‚ ¨¸ÉμÎ´¨±¥ ¶μ§¨É·μ´μ¢ Ëμ·³¨·Ê¥É¸Ö ´¥¶·¥·Ò¢´Ò° ³μ´μ-
Ì·μ³aÉ¨Î´Ò° ¶ÊÎμ± ¶μ§¨É·μ´μ¢ ´¨§±μ° Ô´¥·£¨¨. �³¨ÉÉ¥·μ³ ¶μ§¨É·μ´μ¢ ¸²Ê¦¨É É ¡²¥É± 
β+- ±É¨¢´μ£μ ¨§μÉμ¶  22Na. �μ§¨É·μ´Ò ¸ Ô´¥·£¨¥° ¤μ 0,54 ŒÔ‚ § ³¥¤²ÖÕÉ¸Ö ¤μ É¥¶²μ¢ÒÌ
¸±μ·μ¸É¥° ¢ § ³¥¤²¨É¥²¥. ‚ ± Î¥¸É¢¥ § ³¥¤²¨É¥²Ö ¨¸¶μ²Ó§Ê¥É¸Ö ´¥μ´, ±μÉμ·Ò° ´ ³μ· -
¦¨¢ ¥É¸Ö ´  ±μ´¨Î¥¸±ÊÕ ¶μ¤²μ¦±Ê, μÌ² ¦¤¥´´ÊÕ ¤μ É¥³¶¥· ÉÊ·Ò ¢ ´¥¸±μ²Ó±μ £· ¤Ê¸μ¢
Š¥²Ó¢¨´ . ’ ± Ö É¥Ì´μ²μ£¨Ö ¶μ§¢μ²Ö¥É ¤μ¸É¨£´ÊÉÓ ÔËË¥±É¨¢´μ¸É¨ ¶·¥μ¡· §μ¢ ´¨Ö ¢Ò¸μ-
±μÔ´¥·£¨Î´ÒÌ ¶μ§¨É·μ´μ¢ ¢ É¥¶²μ¢Ò¥ ¶μ·Ö¤±  1 % [5]. ‘Ëμ·³¨·μ¢ ´´Ò° ´¥¶·¥·Ò¢´Ò°
¶ÊÎμ± ¶μ§¨É·μ´μ¢ Î¥·¥§ ± ´ ² É· ´¸¶μ·É¨·μ¢±¨ ¶μ¶ ¤ ¥É ¢ ²μ¢ÊÏ±Ê, £¤¥ ´ ± ¶²¨¢ ÕÉ¸Ö
¶μ§¨É·μ´Ò. �μ¸²¥ ´ ±μ¶²¥´¨Ö ¸£Ê¸Éμ± ¶μ§¨É·μ´μ¢ ¨³¶Ê²Ó¸´μ ¨´¦¥±É¨·Ê¥É¸Ö ¢ ´ ±μ¶¨-
É¥²Ó ¶μ ± ´ ²Ê ¨´¦¥±Í¨¨. �·μÌμ¤Ö ± ´ ² ¨´¦¥±Í¨¨, ¶μ§¨É·μ´Ò Ê¸±μ·ÖÕÉ¸Ö ¤μ Ô´¥·£¨¨
10 ±Ô‚. � · ³¥É·Ò ¨´¦¥±Éμ·  ¶·¨¢¥¤¥´Ò ¢ É ¡²¨Í¥.
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�¨¸. 1. ˆ´¦¥±Éμ· ¶μ§¨É·μ´μ¢ ´¨§±μ° Ô´¥·£¨¨: 1 Å ¨¸ÉμÎ´¨± ¶μ§¨É·μ´μ¢; 2 Å ¶μ§¨É·μ´´ Ö

²μ¢ÊÏ± ; 3 Å ÊÎ ¸Éμ± ¨´¦¥±Í¨¨ ¶μ§¨É·μ´μ¢ ¢ ´ ±μ¶¨É¥²Ó; 4 Å · ¤¨ Í¨μ´´ Ö § Ð¨É ; 5 Å

¢ ±ÊÊ³´Ò° ¶μ¸É; 6 Å ³ £´¨Éμ· §·Ö¤´Ò° ´ ¸μ¸; 7 Å ÉÊ·¡μ³μ²¥±Ê²Ö·´Ò° ´ ¸μ¸; 8 Å Ï¨¡¥·; 9 Å
¸μ¸Ê¤ „ÓÕ · ; 10 Å μ¶μ· 

� · ³¥É·Ò ¨´¦¥±Éμ· 

„²¨´ , ³ 6,2
�´¥·£¨Ö ¨´¦¥±Í¨¨, ±Ô‚ 10,0
�·μ¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥, ƒ¸ 400
�·μ¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥ ¢ ²μ¢ÊÏ±¥, ƒ¸ 1500
„ ¢²¥´¨¥ μ¸É ÉμÎ´μ£μ £ § , ’μ·p 1·10−9

� ¤¨Ê¸ ¶μ§¨É·μ´´μ£μ ¶ÊÎ± , ¸³ 0,5
‚·¥³Ö ´ ±μ¶²¥´¨Ö, ¸ 100
„²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸  ¨´¦¥±Í¨¨, ´¸ 300
—¨¸²μ ¶μ§¨É·μ´μ¢ ¢ ¨³¶Ê²Ó¸¥ 1 · 108

�·μ¤μ²Ó´Ò° · §¡·μ¸ ¶μ ¨³¶Ê²Ó¸Ê 1 · 10−4

1. ˆ‘’�—�ˆŠ ��‡ˆ’����‚

„²Ö ´ ¸É·μ°±¨ ¨¸ÉμÎ´¨±  ¶μ§¨É·μ´μ¢ ¸μ§¤ ´ ¸É¥´¤ ®ˆ¸ÉμÎ´¨± ¶μ§¨É·μ´μ¢¯ (·¨¸. 2).
‚ ± Î¥¸É¢¥ ¨¸ÉμÎ´¨±  ¶μ§¨É·μ´μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö É¥¸Éμ¢Ò° ¨§μÉμ¶ 22Na  ±É¨¢´μ¸ÉÓÕ
100 ³±Š¨. ‘μ¡· ´  ¨ ¨¸¶ÒÉ ´  ¸Ì¥³  ·¥£¨¸É· Í¨¨ ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢ (p¨¸. 3).
‚´ÊÉ·¨ ¢ ±ÊÊ³´μ° ± ³¥·Ò ´ Ìμ¤¨É¸Ö ¨¸ÉμÎ´¨± ¶μ§¨É·μ´μ¢ ¨ ³¨±·μ± ´ ²Ó´ Ö ¶² ¸É¨´ 
(ŒŠ�) ¤²Ö ¨Ì ·¥£¨¸É· Í¨¨. Œ¥¦¤Ê ´¨³¨ Ê¸É ´ ¢²¨¢ ¥É¸Ö § ¸²μ´± , ¶·¥¤μÉ¢· Ð ÕÐ Ö
¶·Ö³μ¥ ¶μ¶ ¤ ´¨¥ ¡Ò¸É·ÒÌ ¶μ§¨É·μ´μ¢ ´a ŒŠ�. ‚ ±ÊÊ³´ Ö ± ³¥·  ¶μ³¥Ð¥´  ¢ ¶·μ-
¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥. Š ÉÊÏ±¨ ±μ··¥±Í¨¨ · ¸¶μ² £ ÕÉ¸Ö ¤μ ¨ ¶μ¸²¥ § ¸²μ´±¨. �´¨
Ëμ·³¨·ÊÕÉ ®¸² ²μ³¯ Å ±μ´Ë¨£Ê· Í¨Õ ³ £´¨É´μ£μ ¶μ²Ö, ¡² £μ¤ ·Ö ±μÉμ·μ° ³¥¤²¥´´Ò¥
¶μ§¨É·μ´Ò μ£¨¡ ÕÉ ¶·¥¶ÖÉ¸É¢¨¥. �¥·¥¤ ŒŠ� · ¸¶μ²μ¦¥´ Ô´¥·£μ ´ ²¨§ Éμ·. Š·μ³¥ Éμ£μ,
¸´ ·Ê¦¨ ¢ ±ÊÊ³´μ° ± ³¥·Ò · ¸¶μ²μ¦¥´ £ ³³ -¤¥É¥±Éμ·, ·¥£¨¸É·¨·ÊÕÐ¨° £ ³³ -±¢ ´ÉÒ
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�¨¸. 2. ‘É¥´¤ ®ˆ¸ÉμÎ´¨± ¶μ§¨É·μ´μ¢¯

�¨¸. 3. ‘Ì¥³  ·¥£¨¸É· Í¨¨ ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢

μÉ · ¸¶ ¤  ¶μ§¨É·μ´μ¢ ´  ŒŠ�. �É± ²¨¡·μ¢ ´´Ò° ¶μ ¸Ì¥³¥ ¸μ¢¶ ¤¥´¨Ö, £ ³³ -¤¥É¥±Éμ·
¶μ§¢μ²¨É ¢ ¶μ¸²¥¤ÊÕÐ¥³ μ¡μ°É¨¸Ó ¡¥§ ³¨±·μ± ´ ²Ó´μ° ¶² ¸É¨´Ò.

�  ¸É¥´¤¥ ¢¥¤ÊÉ¸Ö ¨¸¶ÒÉ ´¨Ö ±·¨μ£¥´´μ° ¸¨¸É¥³Ò ¨¸ÉμÎ´¨±  ¶μ§¨É·μ´μ¢: Î¥·¥§ É¥¶²μ-
μ¡³¥´´¨± ¶·μ¶Ê¸± ¥É¸Ö ¦¨¤±¨° £¥²¨°, μÌ² ¦¤ ÕÐ¨° ¶μ¤²μ¦±Ê, ´  ±μÉμ·ÊÕ ´ ³μ· ¦¨-
¢ ¥É¸Ö § ³¥¤²¨É¥²Ó [4]. �μ¸²¥ ¤μ¸É¨¦¥´¨Ö ¸É Í¨μ´ ·´μ£μ ·¥¦¨³  μÌ² ¦¤¥´¨Ö ¶μ¤²μ¦±¨
´  ´¥¥ Î¥·¥§ ¸¨¸É¥³Ê ¸μ¶¥² ¶μ¤ ¥É¸Ö ´¥μ´. �·¨ ¤μ¸É¨¦¥´¨¨ ³¨´¨³ ²Ó´μ° É¥³¶¥· ÉÊ·Ò
¶μ¤²μ¦±¨ 6,945 Š ¤ ¢²¥´¨¥ ´ ¸ÒÐ¥´´ÒÌ ¶ ·μ¢ ´¥μ´  ´¥ ¶·¥¢ÒÏ ¥É 10−9 ’μ·p (´¨¦¥
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¤ ¢²¥´¨Ö ¢ ¢ ±ÊÊ³´μ° ± ³¥·¥), ÎÉμ ¶μ§¢μ²Ö¥É ¶μ²´μ¸ÉÓÕ ±μ´¤¥´¸¨·μ¢ ÉÓ ´  ¶μ¤²μ¦±Ê
¢¥¸Ó ¶μ¸ÉÊ¶ ÕÐ¨° ¢ ¸¨¸É¥³Ê ´¥μ´. �Éμ ¶μ¤É¢¥·¦¤¥´μ ¤ ÉÎ¨±μ³ ¤ ¢²¥´¨Ö ¢ ¸¨¸É¥³¥, ¶μ-
± § ´¨Ö ±μÉμ·μ£μ ´¥ ³¥´Ö²¨¸Ó ¶·¨ ¶·μÍ¥¤Ê·¥ ´ ¶Ê¸±  ´¥μ´ . �μ · ¸Ìμ¤Ê ´¥μ´  ³μ¦´μ
±μ´É·μ²¨·μ¢ ÉÓ ¸²μ° § ³¥¤²¨É¥²Ö. �μ²ÊÎ¥´ ´¥¶·¥·Ò¢´Ò° ¶ÊÎμ± ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢
c ¨´É¥´¸¨¢´μ¸ÉÓÕ 1,5 · 103 ¶μ§¨É·μ´μ¢, ¸μ ¸·¥¤´¥° Ô´¥·£¨¥° 1,2 Ô‚ ¨ Ï¨·¨´μ° ¸¶¥±É· 
1 Ô‚. ‚¥¤ÊÉ¸Ö Ô±¸¶¥·¨³¥´ÉÒ ¶μ μ¶É¨³¨§ Í¨¨ Éμ²Ð¨´Ò § ³¥¤²¨É¥²Ö.

2. ��‡ˆ’�����Ÿ ‹�‚“˜Š�

‘μ¡· ´  ¢ ±ÊÊ³´ Ö ± ³¥·  ¶μ§¨É·μ´´μ° ²μ¢ÊÏ±¨ (¸³. ·¨¸. 4) ¨ ¶·μ¢¥¤¥´μ ¥¥ ¨¸¶ÒÉ -
´¨¥. �·μ¢¥¤¥´Ò ³ £´¨É´Ò¥ ¨§³¥·¥´¨Ö ³ £´¨É´μ£μ ¶μ²Ö ¸μ²¥´μ¨¤  ²μ¢ÊÏ±¨. ˆ§³¥·¥´´ Ö

�¨¸. 4. �μ§¨É·μ´´ Ö ²μ¢ÊÏ± 

³ ±¸¨³ ²Ó´ Ö ´¥μ¤´μ·μ¤´μ¸ÉÓ ³ £´¨É´μ£μ ¶μ²Ö ¸μ¸É ¢¨²  10−2,   ¢ μ¡² ¸É¨ ´ ±μ¶²¥´¨Ö
¶μ§¨É·μ´μ¢ Å 10−3. ’ ± Ö ÉμÎ´μ¸ÉÓ ¶μ§¢μ²Ö¥É ´ ± ¶²¨¢ ÉÓ ¶μ§¨É·μ´Ò ¡¥§ ¸ÊÐ¥¸É¢¥´´ÒÌ
¶μÉ¥·Ó. “¸É ´μ¢²¥´  É¥¸Éμ¢ Ö Ô²¥±É·μ´´ Ö ¶ÊÏ±  ¤²Ö ¶·μ¢¥¤¥´¨Ö ¨¸¶ÒÉ ´¨Ö ²μ¢ÊÏ±¨.

‡�Š‹�—…�ˆ…

ˆ§£μÉμ¢²¥´Ò μ¸´μ¢´Ò¥ Ê§²Ò ¨´¦¥±Éμ· . �·μ¢¥¤¥´ ³μ´É ¦ ¨¸ÉμÎ´¨±  ¶μ§¨É·μ´μ¢ ¨
¶μ§¨É·μ´´μ° ²μ¢ÊÏ±¨, ´ Î Éμ ¨Ì É¥¸É¨·μ¢ ´¨¥. �É² ¦¥´  ¤¨ £´μ¸É¨Î¥¸± Ö  ¶¶ · ÉÊ· .
�·μ¢¥¤¥´Ò ¶¥·¢Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ¶μ ´ ³μ·μ§±¥ § ³¥¤²¨É¥²Ö. ‚¶¥·¢Ò¥ ´  ¸É¥´¤¥ ®¨¸ÉμÎ-
´¨± ¶μ§¨É·μ´μ¢¯ ¶μ²ÊÎ¥´ ³μ´μÌ·μ³ É¨Î´Ò° ¶μÉμ± ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢.

� ¡μÉ  ¶μ¤¤¥·¦ ´  £· ´Éμ³ �””ˆ º 05-02-16320.
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