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‚ �¡Ñ¥¤¨´¥´´μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° („Ê¡´ ) ¸μμ·Ê¦¥´ ¨ ¢¢μ¤¨É¸Ö ¢ ¤¥°¸É¢¨¥ ´ -
±μ¶¨É¥²Ó ¶μ§¨É·μ´μ¢ ¸ Ô²¥±É·μ´´Ò³ μÌ² ¦¤¥´¨¥³ LEPTA (Low Energy Particle Toroidal Accumu-
lator). �´¥·£¨Ö ¨´¦¥±É¨·Ê¥³ÒÌ ¢ ´ ±μ¶¨É¥²Ó ¶μ§¨É·μ´μ¢ 2Ä4 ±Ô‚. �¸´μ¢´ Ö § ¤ Î  Ê¸É ´μ¢±¨ Å
£¥´¥·¨·μ¢ ´¨¥ ´ ¶· ¢²¥´´μ£μ ¶μÉμ±   Éμ³μ¢ ¶μ§¨É·μ´¨Ö. � ±μ¶¨É¥²Ó´μ¥ ±μ²ÓÍμ ¡Ò²μ ¢¢¥¤¥´μ
¢ ¤¥°¸É¢¨¥ ¢ ¸¥´ÉÖ¡·¥ 2004 £. �μ§¨É·μ´´Ò° ¨´¦¥±Éμ· ¨§£μÉ ¢²¨¢ ²¸Ö ¢ 2005Ä2010 ££.,   ± ´ ²
É· ´¸¶μ·É¨·μ¢±¨ ¢ 2011 £. ‚  ¢£Ê¸É¥ 2011 £. ´ Î ²¨¸Ó Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¨´¦¥±Í¨¨ Ô²¥±É·μ´μ¢ ¨
¶μ§¨É·μ´μ¢ ¨§ ¨´¦¥±Éμ·  ¢ ´ ±μ¶¨É¥²Ó. �μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶·¥¤¸É ¢²¥´Ò ¢ ÔÉμ° ¸É ÉÓ¥.

The project of the Low Energy Positron Toroidal Accumulator (LEPTA) is under development at
JINR (Dubna). The LEPTA facility is a small positron storage ring equipped with the electron cooling
system. The project positron energy is of 2Ä10 keV. The main goal of the facility is to generate an
intense 	ux of positronium atoms Å the bound state of electron and positron. Storage ring of LEPTA
facility was commissioned in September 2004 and has been under development up to now. The positron
injector was constructed in 2005Ä2010, and beam transfer channel Å in 2011. At the end of August
2011 experiments on electron and positron injection into the ring were started. The recent results are
presented here.
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‚‚…„…�ˆ…

�¸´μ¢´μ¥ ´ §´ Î¥´¨¥ ´ ±μ¶¨É¥²Ö LEPTA Å £¥´¥· Í¨Ö ¨´É¥´¸¨¢´μ£μ ¶μÉμ±  ¶μ§¨É·μ-
´¨Ö ¤²Ö ¶·¥Í¨§¨μ´´μ£μ ¨§³¥·¥´¨Ö ¥£μ Ì · ±É¥·¨¸É¨±. Šμ´¸É·Ê±Í¨Ö ¨ ¶·¨´Í¨¶ ¤¥°¸É¢¨Ö
´ ±μ¶¨É¥²Ö ´¥μ¤´μ±· É´μ μ¶¨¸ ´ (¸³. ¤¥É ²¨ ¢ μ¡§μ·¥ [1]).

1. ���…Š’�›… ����Œ…’�› “‘’���‚Šˆ

� ±μ¶¨É¥²Ó LEPTA · ¡μÉ ¥É ¢ μ¡² ¸É¨ ´¨§±¨Ì §´ Î¥´¨° Ô´¥·£¨° ¶μ§¨É·μ´μ¢ (É ¡². 1).
„²Ö Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¨§³¥·¥´¨Ö³ Ì · ±É¥·¨¸É¨±  Éμ³μ¢ ¶μ§¨É·μ´¨Ö É·¥¡Ê¥É¸Ö ³¨´¨-
³ ²Ó´μ ¢μ§³μ¦´Ò° ¨Ì · §¡·μ¸ ¶μ Ê£²Ê ¨ ¸±μ·μ¸É¨. � ¶·¨³¥·, ¤²Ö ¨§³¥·¥´¨Ö ¢·¥³¥´¨
¦¨§´¨ ¶ · ¶μ§¨É·μ´¨Ö ¸ μÉ´μ¸¨É¥²Ó´μ° ¶μ£·¥Ï´μ¸ÉÓÕ ³¥´ÓÏ¥ 1·10−4 (ÎÉμ ¢¤¢μ¥ ³¥´ÓÏ¥
§´ Î¥´¨Ö, ¤μ¸É¨£´ÊÉμ£μ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö) μÉ´μ¸¨É¥²Ó´Ò° · §¡·μ¸ ¶μ ¸±μ·μ¸É¨ ´¥ ¤μ²-
¦¥´ ¶·¥¢ÒÏ ÉÓ 10−4.
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’ ¡²¨Í  1. �·μ¥±É´Ò¥ ¶ · ³¥É·Ò ´ ±μ¶¨É¥²Ö LEPTA

�¥·¨³¥É·, ³ 16,8

�´¥·£¨Ö ¶μ§¨É·μ´μ¢, ±Ô‚ 4Ä10

�¥·¨μ¤ μ¡· Ð¥´¨Ö, ´¸ 500Ä300

�·μ¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥, ƒ¸ 400


μ²ÓÏμ° · ¤¨Ê¸ Éμ·μ¨¤μ¢, ³ 1,45

ƒ· ¤¨¥´É ¸¶¨· ²Ó´μ£μ ±¢ ¤·Ê¶μ²Ó´μ£μ ¶μ²Ö, ƒ¸/¸³ 10

� ¤¨Ê¸ ¶μ§¨É·μ´´μ£μ ¶ÊÎ± , ¸³ 0,5

Šμ²¨Î¥¸É¢μ Í¨·±Ê²¨·ÊÕÐ¨Ì ¶μ§¨É·μ´μ¢ 108

„ ¢²¥´¨¥ μ¸É ÉμÎ´μ£μ £ § , ’μ·· 10−10

ˆ´É¥´¸¨¢´μ¸ÉÓ,  Éμ³/¸ 104

� §¡·μ¸ ¶μ Ô´¥·£¨Ö³ 10−3

‘¶¥Í¨Ë¨Î¥¸±μ° μ¸μ¡¥´´μ¸ÉÓÕ ´ ±μ¶¨É¥²Ö ¸ ¶·μ¤μ²Ó´Ò³ ³ £´¨É´Ò³ ¶μ²¥³ Ö¢²Ö¥É¸Ö
Éμ, ÎÉμ Ô²¥±É·μ´´μ¥ μÌ² ¦¤¥´¨¥ Í¨·±Ê²¨·ÊÕÐ¨Ì ¶μ§¨É·μ´μ¢ Ê³¥´ÓÏ ¥É ¨Ì É¥³¶¥· -
ÉÊ·Ê, ´μ ¶·¨ ÔÉμ³ ´¥ ³¥´Ö¥É ¶μ¶¥·¥Î´Ò° · §³¥· ¶ÊÎ± . Š ¦¤Ò° ¶μ§¨É·μ´ μÌ² ¦¤ ¥É¸Ö,
μ¸É ¢ Ö¸Ó ®¶·¨¢Ö§ ´´Ò³¯ ± ¸¢μ¥° ¸¨²μ¢μ° ²¨´¨¨ ³ £´¨É´μ£μ ¶μ²Ö. �μÔÉμ³Ê · §¡·μ¸
¶μ§¨É·μ´μ¢ ¶μ ¸±μ·μ¸ÉÖ³ μ¶·¥¤¥²Ö¥É¸Ö ¶¥·¥¶ ¤μ³ ¶μÉ¥´Í¨ ²  ¸μ¡¸É¢¥´´μ£μ ¶μ²Ö Ô²¥±-
É·μ´´μ£μ ¶ÊÎ±  ´  · ¤¨Ê¸¥ ¶ÊÎ±  ¶μ§¨É·μ´μ¢. �É  · §´μ¸ÉÓ ¶μÉ¥´Í¨ ²μ¢ μ¶·¥¤¥²Ö¥É¸Ö
¸É¥¶¥´ÓÕ ¥¸É¥¸É¢¥´´μ° ´¥°É· ²¨§ Í¨¨ ¶ÊÎ± , § ¢¨¸ÖÐ¥° μÉ £¥μ³¥É·¨¨ ¢ ±ÊÊ³´μ° ± ³¥·Ò
(¢ ·¨ Í¨¨ ¥¥ ¶μ¶¥·¥Î´μ£μ · §³¥·  ¢¤μ²Ó μ·¡¨ÉÒ ¶μ§¨É·μ´μ¢).

2. �‘��‚�›… ‡�„�—ˆ ���…Š’�

�¥·¢μ° Ë¨§¨Î¥¸±μ° § ¤ Î¥°, ±μÉμ·ÊÕ ¶·¥¤¸ÉμÖ²μ ·¥Ï¨ÉÓ ´  ´ ±μ¶¨É¥²¥ LEPTA, ¡Ò²μ
¤μ¸É¨¦¥´¨¥ ¤²¨É¥²Ó´μ£μ ¢·¥³¥´¨ Í¨·±Ê²ÖÍ¨¨ ¢ ´¥³ Î ¸É¨Í. „μ ¸¨Ì ¶μ· ¡Ò²μ ´¥¸±μ²Ó±μ
¶μ¶ÒÉμ± ¸μ§¤ ´¨Ö ¶μ¤μ¡´ÒÌ ´ ±μ¶¨É¥²¥°, ´μ ´¨ ¢ μ¤´μ³ ¨§ ´¨Ì ´¥ ¡Ò²μ ¤μ¸É¨£´ÊÉμ
¤μ¸É ÉμÎ´μ ¤²¨É¥²Ó´μ£μ ¢·¥³¥´¨ Í¨·±Ê²ÖÍ¨¨ [1].

‚Éμ·μ° § ¤ Î¥° Ö¢²Ö¥É¸Ö Ô²¥±É·μ´´μ¥ μÌ² ¦¤¥´¨¥ ¶μ§¨É·μ´μ¢ ¨ £¥´¥· Í¨Ö ¶μ§¨É·μ-
´¨Ö. …¥ Ê¸¶¥Ï´μ¥ ·¥Ï¥´¨¥ ¶μ§¢μ²¨É μ¸ÊÐ¥¸É¢¨ÉÓ ¶μ¸É ´μ¢±Ê Ê´¨± ²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢
´  ´ ¶· ¢²¥´´ÒÌ ¶μÉμ± Ì ¶μ§¨É·μ´¨Ö, ÔÉμ:

1. �·μ¢¥·±  ‘�’-É¥μ·¥³Ò, ¸μÌ· ´¥´¨Ö CP ¨ P.
2. Š¢ ´Éμ¢ Ö Ô²¥±É·μ¤¨´ ³¨±  ¢ ¸¨¸É¥³¥ ¶μ§¨É·μ´¨Ö.

2.1. ‘¶¥±É·μ¸±μ¶¨Ö ¶μ§¨É·μ´¨Ö.
2.2. ˆ§³¥·¥´¨¥ ¢·¥³¥´¨ ¦¨§´¨ ¶ · - ¨ μ·Éμ¶μ§¨É·μ´¨Ö.

3. �μ¨¸± ²¥£±¨Ì ´¥°É· ²Ó´ÒÌ ¡μ§μ´μ¢ (²¥£±μ£μ  ±¸¨μ´ ).
4. �·μ¢¥·±  £¨¶μÉ¥§Ò ®§¥·± ²Ó´μ° ¢¸¥²¥´´μ°¯ (É¥³´ Ö ³ É¥·¨Ö) [2].
‚ Ë¨§¨±¥ ¶μ§¨É·μ´¨Ö [3] ¢ ¶¥·¢ÊÕ μÎ¥·¥¤Ó ³μ¦´μ ¢Ò¤¥²¨ÉÓ ¶·μ¡²¥³Ê ¨§³¥·¥´¨° ¶ -

· ³¥É·μ¢ ¸Ì¥³Ò · ¸¶ ¤  ( ´´¨£¨²ÖÍ¨¨) ¶μ§¨É·μ´¨Ö. �·¨ ¶μ¸É ´μ¢±¥ Ô±¸¶¥·¨³¥´Éμ¢ ´ 
μ¸É·μ´ ¶· ¢²¥´´ÒÌ, ³μ´μÔ´¥·£¨Î´ÒÌ, ¨´É¥´¸¨¢´ÒÌ ¶μÉμ± Ì ¶μ§¨É·μ´¨Ö ¢ ¢ ±ÊÊ³¥ ¨¸-
±²ÕÎ ¥É¸Ö ¢²¨Ö´¨¥ ¸·¥¤Ò, ´¥¨§¡¥¦´μ¥ ¶·¨ É· ¤¨Í¨μ´´ÒÌ ³¥Éμ¤ Ì £¥´¥· Í¨¨ ¶μ§¨É·μ´¨Ö
¢ ³¨Ï¥´ÖÌ. ƒ¥´¥· Í¨Ö ¶ · ¶μ§¨É·μ´¨Ö (p-Ps) ¡Ê¤¥É μ¸ÊÐ¥¸É¢²ÖÉÓ¸Ö ¶μ¸²¥ ¢Ò¢μ¤  ¶ÊÎ± 
μ·Éμ¶μ§¨É·μ´¨Ö (o-Ps) ¨§ ´ ±μ¶¨É¥²Ö ´  ±μ´É·μ²¨·Ê¥³ÒÌ ¶¥·¥Ìμ¤ Ì ¢ ³ £´¨É´μ³ ¶μ²¥.
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�Éμ ¶μ§¢μ²Ö¥É ¶·μ¢¥¸É¨ Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¨§³¥·¥´¨Õ ¢·¥³¥´¨ ¦¨§´¨ μ·Éμ- ¨ ¶ · ¸μ-
¸ÉμÖ´¨° ¶μ§¨É·μ´¨Ö ¸ ÉμÎ´μ¸ÉÓÕ, ´¥¤μ¸ÉÊ¶´μ° · ´¥¥, Ê¸É ´μ¢¨ÉÓ ¶·¥¤¥²Ó´Ò¥ §´ Î¥´¨Ö
¢¥·μÖÉ´μ¸É¨ § ¶·¥Ð¥´´ÒÌ · ¸¶ ¤μ¢ ¸ ´ ·ÊÏ¥´¨¥³ § ±μ´  ¸μÌ· ´¥´¨Ö ³μ³¥´É  ¨ § ·Ö¤μ-
¢μ° ¨´¢ ·¨ ´É´μ¸É¨ ¨ e+e−- ´´¨£¨²ÖÍ¨¨ ¸ μ¡· §μ¢ ´¨¥³ ²¥£±μ£μ  ±¸¨μ´  Å μ¤´μ£μ ¨§
± ´¤¨¤ Éμ¢ ®É¥³´μ° ³ É¥·¨¨¯.

3. ‘�‚…�˜…�‘’‚�‚��ˆ… Š��‘’�“Š–ˆˆ ��Š��ˆ’…‹Ÿ

�μ¸²¥ Ë¨§¨Î¥¸±μ£μ ¶Ê¸±  Ê¸É ´μ¢±¨ ¢ 2005 £. ´¥ Ê¤ ²μ¸Ó ¶μ²ÊÎ¨ÉÓ ¶·μ¥±É´μ¥ ¢·¥³Ö
¦¨§´¨ Í¨·±Ê²¨·ÊÕÐ¥£μ ¶ÊÎ± . �·¨Î¨´ ³¨ ÔÉμ£μ Ö¢²Ö²¨¸Ó ´¥μ¤´μ·μ¤´μ¸ÉÓ ³ £´¨É´μ£μ
¶μ²Ö ¨ ´¥¤μ¸É ÉμÎ´μ ¢Ò¸μ±¨° ¢ ±ÊÊ³. ˆ§³¥´¥´¨Ö ±μ´¸É·Ê±Í¨¨ ´ ±μ¶¨É¥²Ö ¨ ¶μ²ÊÎ¥´´Ò¥
·¥§Ê²ÓÉ ÉÒ ¡Ò²¨ μ¶¨¸ ´Ò · ´¥¥ [4]. ‘²¥¤ÊÕÐ¨³ Ï £μ³ ¤²Ö Ê¢¥²¨Î¥´¨Ö ¢·¥³¥´¨ ¦¨§´¨
Í¨·±Ê²¨·ÊÕÐ¥£μ ¶ÊÎ±  ¡Ò²μ ¨§³¥´¥´¨¥ ±μ´¸É·Ê±Í¨¨ ¢ ±ÊÊ³´μ° ± ³¥·Ò ±¨±¥· . Š ³¥· 
¸É ·μ£μ ±¨±¥·  ´¥ ¶μ§¢μ²Ö²  Ê¢¥²¨Î¨ÉÓ § §μ· ³¥¦¤Ê ¶² ¸É¨´ ³¨ ¡μ²ÓÏ¥ Î¥³ ´  32 ³³.
‚ ´μ¢μ° ±μ´¸É·Ê±Í¨¨ ÔÉμ · ¸¸ÉμÖ´¨¥ Ê¤ ²μ¸Ó Ê¢¥²¨Î¨ÉÓ ¤μ 120 ³³ (·¨¸. 1). ‚ ·¥§Ê²Ó-
É É¥ ¢·¥³Ö ¦¨§´¨ Ê¤ ²μ¸Ó Ê¢¥²¨Î¨ÉÓ ¤μ 0,17 ¸ (·¨¸. 2). •μÉÖ μ´μ ¥Ð¥ μÎ¥´Ó ¤ ²¥±μ μÉ
· ¸Î¥É´μ£μ, ¢¨¤´Ò ¶ÊÉ¨ ¥£μ ¤ ²Ó´¥°Ï¥£μ Ê¢¥²¨Î¥´¨Ö.

�¨¸. 1. �μ¢Ò° ±¨±¥·. ‚¨¤´Ò ¢Ìμ¤Ò ¶μ§¨É·μ´´μ£μ (¢¥·Ì´¨°), Ô²¥±É·μ´´μ£μ (´¨¦´¨°) ¨ Í¥´É· ²Ó-
´μ£μ (· ¢´μ¢¥¸´ Ö μ·¡¨É ) ± ´ ²μ¢

�¨¸. 2. ‡ ¢¨¸¨³μ¸ÉÓ ¢·¥³¥´¨ ¦¨§´¨ Ô²¥±É·μ´´μ£μ ¶ÊÎ± , Í¨·±Ê²¨·ÊÕÐ¥£μ ¢ ´ ±μ¶¨É¥²¥, μÉ Ô´¥·£¨¨
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4. ‘ˆ‘’…Œ� �‹…Š’�����ƒ� �•‹�†„…�ˆŸ

‘¨¸É¥³  Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö ¡Ò²  ¸μ¡· ´  ¢ ±μ´Í¥ 2009 £. ’¥¸É¨·μ¢ ´¨¥ ¸¨-
¸É¥³Ò ´ Î¨´ ²μ¸Ó ¢´ Î ²¥ ¢ ¨³¶Ê²Ó¸´μ³ ·¥¦¨³¥. �μ¸²¥ ¶μ²ÊÎ¥´¨Ö ´ ¸É·μ¥± É· ¥±Éμ·¨¨
Ô²¥±É·μ´´μ£μ ¶ÊÎ±  Ô²¥±É·μ´´ Ö ¶ÊÏ±  ¡Ò²  ¶¥·¥¢¥¤¥´  ¢ ¶μ¸ÉμÖ´´Ò° ·¥¦¨³.

’ ¡²¨Í  2. �¥§Ê²ÓÉ ÉÒ É¥¸É¨·μ¢ ´¨Ö ¸¨¸É¥³Ò Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö ¢ ·¥¦¨³¥ ¶μ¸ÉμÖ´´μ£μ
Éμ± 

Ee, ±Ô‚
’μ±

Ie, ³� ΔIe, ³±� ΔIe/Ie

3 20 230 0,011
5 50 290 0,006
7 64 620 0,01

8,7 105 430 0,004

5. ˆ�†…Š’�� ��‡ˆ’����‚

5.1. ‹μ¢ÊÏ±  ¶μ§¨É·μ´μ¢. ‹μ¢ÊÏ±  Å ÔÉμ Ê¸É·μ°¸É¢μ, ±μÉμ·μ¥ ¨¸¶μ²Ó§Ê¥É ¸É É¨Î¥-
¸±μ¥ Ô²¥±É·¨Î¥¸±μ¥ ¨ ³ £´¨É´μ¥ ¶μ²¥ ¤²Ö Ê¤¥·¦ ´¨Ö § ·Ö¦¥´´ÒÌ Î ¸É¨Í. ˆ¸¸²¥¤μ¢ ´¨¥
¶·μÍ¥¸¸  ´ ±μ¶²¥´¨Ö ¶·μ¨§¢μ¤¨²μ¸Ó ¢´ Î ²¥ ¸ ¶μ³μÐÓÕ Ô²¥±É·μ´μ¢. � ±μ¶²¥´¨¥ μ¸ÊÐ¥-
¸É¢²Ö²μ¸Ó ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤  ®¢· Ð ÕÐ¥°¸Ö ¸É¥´±¨¯ [5]. �·μË¨²¨ ´ ±μ¶²¥´´μ£μ
Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¤²Ö · §´ÒÌ ¢·¥³¥´ ´ ±μ¶²¥´¨Ö ¶·¨¢¥¤¥´Ò ´  ·¨¸. 3.

‹¥Éμ³ 2010 £. ¨¸ÉμÎ´¨± ¶μ§¨É·μ´μ¢ ¨ ²μ¢ÊÏ±  ¡Ò²¨ ¸μ¡· ´Ò ¢³¥¸É¥. � Î ²¨¸Ó ¶¥·-
¢Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ¶μ ´ ±μ¶²¥´¨Õ ¶μ§¨É·μ´μ¢. � ±μ¶²¥´´Ò¥ ¶μ§¨É·μ´Ò ¢Ò¢μ¤¨²¨¸Ó ´ 
±μ²²¥±Éμ·, ¢μ§²¥ ±μÉμ·μ£μ ¡Ò² Ê¸É ´μ¢²¥´ ¸Í¨´É¨²²ÖÍ¨μ´´Ò° ¸Î¥ÉÎ¨± (·¨¸. 4).

�¨¸. 3. �·μË¨²¨ ´ ±μ¶²¥´´μ£μ Ô²¥±É·μ´´μ£μ ¶ÊÎ± : a) 30 ¸, ¸É¥´±  ¢Ò±².; ¡) 15 ¸, ¸É¥´±  ¢±².;

¢) 20 ¸, ¸É¥´±  ¢±².; £) 30 ¸, ¸É¥´±  ¢±².; ¤) 40 ¸, ¸É¥´±  ¢±².; ¥) 90 ¸, ¸É¥´±  ¢±².
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�¨¸. 4. ‡ ¢¨¸¨³μ¸ÉÓ Î¨¸²  ´ ±μ¶²¥´´ÒÌ ¶μ§¨É·μ´μ¢ μÉ ¢·¥³¥´¨ ´ ±μ¶²¥´¨Ö

5.2. Š ´ ² ¨´¦¥±Í¨¨ ¶μ§¨É·μ´μ¢. ˆ§£μÉμ¢²¥´¨¥ ¨ ¸¡μ·±  ± ´ ²  ¨´¦¥±Í¨¨ ¢  ¢£Ê¸É¥
2011 £. ¡Ò²¨ § ¢¥·Ï¥´Ò, ¨ ´ Î Éμ É¥¸É¨·μ¢ ´¨¥. ’¥¸É¨·μ¢ ´¨¥ μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸ ¶μ³μ-
ÐÓÕ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  μÉ É¥¸Éμ¢μ° ¶ÊÏ±¨ (·¨¸. 5), ¶μ³¥Ð¥´´μ° ´  ¢Ìμ¤¥ ¢ ²μ¢ÊÏ±Ê
¶μ§¨É·μ´μ¢. ‘¶¥Í¨ ²Ó´Ò° ³¥Ì ´¨§³ ¶μ§¢μ²Ö¥É ¢¢μ¤¨ÉÓ ¶ÊÏ±Ê ¢  ¶¥·ÉÊ·Ê ¶μ§¨É·μ´´μ£μ
¶ÊÎ± .

�¨¸. 5. ’¥¸Éμ¢ Ö Ô²¥±É·μ´´ Ö ¶ÊÏ± 

�¨¸. 6. ˆ§μ¡· ¦¥´¨Ö ¤¢ÊÌ Ô²¥±É·μ´´ÒÌ ¶ÊÎ±μ¢
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Šμ²ÓÍμ ¡Ò²μ · §μ³±´ÊÉμ, ¨ ¢ ¢ ±ÊÊ³´μ° ± ³¥·¥ ±¨±¥·  ´ Ìμ¤¨²μ¸Ó ¸É¥±²μ ¸ ´ ´¥¸¥´-
´Ò³ ²Õ³¨´μËμ·μ³. �  ·¨¸. 6 ¶·¨¢¥¤¥´Ò μ¤´μ¢·¥³¥´´μ ¨§μ¡· ¦¥´¨Ö ¤¢ÊÌ Ô²¥±É·μ´´ÒÌ
¶ÊÎ±μ¢ Å μÉ É¥¸Éμ¢μ° ¶ÊÏ±¨ ¨ ¶ÊÏ±¨ Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö. ‘ ¨¸¶μ²Ó§μ¢ ´¨¥³
¶μ²ÊÎ¥´´ÒÌ ´ ¸É·μ¥± Ê¤ ²μ¸Ó ¨´¦¥±É¨·μ¢ ÉÓ ¢ ±μ²ÓÍμ ¶μ¸ÉμÖ´´Ò° ¶μ§¨É·μ´´Ò° ¶ÊÎμ±.

�μ § ¢¥·Ï¥´¨¨ ¶·μ¢μ¤μ± ¶μ§¨É·μ´μ¢ ¢ ±μ²ÓÍμ ¡Ò²  § ±μ´Î¥´  ¥£μ ¸¡μ·±  ¨ ´ Î ÉÒ
Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¨´¦¥±Í¨¨ ¶μ§¨É·μ´μ¢ ¨ ¨Ì § Ì¢ ÉÊ ¢ ·¥¦¨³ Í¨·±Ê²ÖÍ¨¨.

‡�Š‹	—…�ˆ…

‡ ±μ´Î¥´Ò ¨§£μÉμ¢²¥´¨¥ ¨ ¸¡μ·±  μ¸´μ¢´ÒÌ Ô²¥³¥´Éμ¢ Ê¸É ´μ¢±¨ LEPTA. �¸ÊÐ¥-
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