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‚ �ˆŸˆ ¸µµ·Ê¦ ¥É¸Ö Ê¸É ´µ¢±  LEPTA (Low Energy Positron Toroidal Accumulator) Å ´ ±µ-
¶¨É¥²Ó ¶µ§¨É·µ´µ¢ ´  Ô´¥·£¨Õ 10 ±Ô‚ ¸ Ô²¥±É·µ´´Ò³ µÌ² ¦¤¥´¨¥³ Í¨·±Ê²¨·ÊÕÐ¥£µ ¶µ§¨É·µ´´µ£µ
¶ÊÎ± , µ¸´µ¢´µ¥ ´ §´ Î¥´¨¥ ±µÉµ·µ£µ Å £¥´¥· Í¨Ö ¶µÉµ±  ¶µ§¨É·µ´¨Ö. �·¨¢µ¤¨É¸Ö µ¶¨¸ ´¨¥
Ê¸É ´µ¢±¨ LEPTA ¨ ·¥§Ê²ÓÉ ÉÒ Ô±¸¶¥·¨³¥´Éµ¢ ¶µ É¥¸É¨·µ¢ ´¨Õ µ¸´µ¢´ÒÌ Ô²¥³¥´Éµ¢ ´ ±µ¶¨É¥²Ö
Ô²¥±É·µ´´Ò³ ¶ÊÎ±µ³.

’he Low Energy Positron Toroidal Accumulator (LEPTA) is being constructed at JINR. The LEPTA
installation is a small positron storage ring equipped with an electron cooling system. The positron
energy is 10 keV. The main goal of the installation is to generate intensive �ow of positronium
atoms Å the bound state of electron and positron. The LEPTA installation and results of its main
elements test with an electron beam are described.

‚‚…„…�ˆ…

–¥²ÓÕ ¶·µ¥±É  LEPTA Ö¢²Ö¥É¸Ö ¸µ§¤ ´¨¥ ´ ±µ¶¨É¥²Ö ¶µ§¨É·µ´µ¢ ´  Ô´¥·£¨Õ 10 ±Ô‚
¸ Ô²¥±É·µ´´Ò³ µÌ² ¦¤¥´¨¥³ Í¨·±Ê²¨·ÊÕÐ¥£µ ¶µ§¨É·µ´´µ£µ ¶ÊÎ± . �¸´µ¢´µ¥ ´ §´ Î¥´¨¥
ÔÉµ£µ ´ ±µ¶¨É¥²Ö Å £¥´¥· Í¨Ö ¨´É¥´¸¨¢´µ£µ ¶µÉµ±  ¶µ§¨É·µ´¨Ö Å ¸¢Ö§ ´´µ£µ ¸µ¸ÉµÖ-
´¨Ö Ô²¥±É·µ´  ¨ ¶µ§¨É·µ´  ¨, ¢ ±µ³¶²¥±¸¥ ¸ ´ ±µ¶¨É¥²¥³  ´É¨¶·µÉµ´µ¢ ´¨§±µ° Ô´¥·£¨¨,
¸¨´É¥§ ´ ¶· ¢²¥´´ÒÌ ¶µÉµ±µ¢  Éµ³µ¢  ´É¨¢µ¤µ·µ¤ . �  ¶µÉµ± Ì ¶µ§¨É·µ´¨Ö ¢ ¢ ±ÊÊ³¥
¢µ§³µ¦´µ ¢Ò¶µ²´¥´¨¥ Ô±¸¶¥·¨³¥´Éµ¢ ¢ ¶·¨´Í¨¶¨ ²Ó´µ ´µ¢µ° ¶µ¸É ´µ¢±¥ ¡¥§ ¢µ§³ÊÐ Õ-
Ð¥£µ ¢²¨Ö´¨Ö ¸·¥¤Ò, Ì · ±É¥·´µ£µ ¤²Ö ¸Ì¥³Ò £¥´¥· Í¨¨ ¶µ§¨É·µ´¨Ö ¢ ³¨Ï¥´¨. ’µÎ´µ¸ÉÓ
¨§³¥·¥´¨Ö ¢·¥³¥´ ¦¨§´¨ µ·Éµ- ¨ ¶ · ¸µ¸ÉµÖ´¨° ¶µ§¨É·µ´¨Ö, Éµ´±µ° ¸É·Ê±ÉÊ·Ò ¸¶¥±-
É· , ¢¥·µÖÉ´µ¸É¨ · ¸¶ ¤  ¸ ´ ·ÊÏ¥´¨¥³ ¸µÌ· ´¥´¨Ö ¨³¶Ê²Ó¸  ¨ Î¥É´µ¸É¨ ³µ¦¥É ¡ÒÉÓ
¸ÊÐ¥¸É¢¥´´µ ¶µ¢ÒÏ¥´  ¶µ ¸· ¢´¥´¨Õ ¸ É· ¤¨Í¨µ´´Ò³¨ ³¥Éµ¤¨± ³¨ [1].

1. “‘’���‚Š� LEPTA

ƒ² ¢´Ò¥ µ¸µ¡¥´´µ¸É¨ ´ ±µ¶¨É¥²Ö LEPTA Å Ëµ±Ê¸¨·µ¢±  ¶·µ¤µ²Ó´Ò³ ³ £´¨É´Ò³
¶µ²¥³ ¨ Ô²¥±É·µ´´µ¥ µÌ² ¦¤¥´¨¥ ¶µ§¨É·µ´µ¢ [2Ä7]. � ±µ¶¨É¥²Ó (·¨¸. 1, É ¡²¨Í ) ¸µ¸Éµ¨É
¨§ ¤¢ÊÌ Éµ·µ¨¤ ²Ó´ÒÌ ¸µ²¥´µ¨¤µ¢ (·¨¸. 1, 6) ¨ ¤¢ÊÌ ¶·Ö³µ²¨´¥°´ÒÌ, ¸µ¥¤¨´¥´´ÒÌ ¢
·¥°¸É·¥±.
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�¨¸. 1. ‘Ì¥³  ´ ±µ¶¨É¥²Ö LEPTA: 1 Å Ëµ·¨´¦¥±Éµ· ¶µ§¨É·µ´µ¢; 2 Å ¶µ§¨É·µ´´ Ö ²µ¢ÊÏ± ;

3 Å ¸¥±Í¨Ö ¨´¦¥±Í¨¨ ¶µ§¨É·µ´µ¢; 4 Å ¸¥¶ÉÊ³´Ò¥ ¸µ²¥´µ¨¤Ò; 5 Å ±¨±¥· (· ¸¶µ²µ¦¥´ ¢´ÊÉ·¨

¸¥¶ÉÊ³´µ£µ ¸µ²¥´µ¨¤ ); 6 Å Éµ·µ¨¤ ²Ó´Ò¥ ¸µ²¥´µ¨¤Ò; 7 Å ¸µ²¥´µ¨¤ ¨ ¸¶¨· ²Ó´ Ö ±¢ ¤·Ê¶µ²Ó´ Ö
²¨´§  (· ¸¶µ²µ¦¥´´ Ö ¢´ÊÉ·¨ ´¥£µ); 8 Å ¶·Ö³µ²¨´¥°´Ò° ¸µ²¥´µ¨¤ ¸¥±Í¨¨ Ô²¥±É·µ´´µ£µ µÌ² ¦¤¥-

´¨Ö; 9 Å  ´ ²¨§¨·ÊÕÐ¨° ³ £´¨É; 10 Å ¤¥É¥±Éµ·; 11 Å Ô²¥±É·µ´´ Ö ¶ÊÏ± ; 12 Å ±µ²²¥±Éµ·

Ô²¥±É·µ´µ¢; 13 Å ¢ ±ÊÊ³´Ò° ´ ¸µ¸

�¸´µ¢´Ò¥ ¶ · ³¥É·Ò ´ ±µ¶¨É¥²Ö LEPTA

�¥·¨³¥É·, ³ 18,12
�´¥·£¨Ö ¶µ§¨É·µ´µ¢, ±Ô‚ 10,0

�¥·¨µ¤ µ¡· Ð¥´¨Ö, ´¸ 300

�·µ¤µ²Ó´µ¥ ³ £´¨É´µ¥ ¶µ²¥, ƒ¸ 400
� ¤¨Ê¸ ¶µ¢µ·µÉ  ¢ Éµ·µ¨¤´ÒÌ ¸¥±Í¨ÖÌ, ³ 1,45

�µ¢µ·µÉ´µ¥ ³ £´¨É´µ¥ ¶µ²¥, ƒ¸ 1,75
ƒ· ¤¨¥´É ¸¶¨· ²Ó´µ£µ ±¢ ¤·Ê¶µ²Ó´µ£µ ¶µ²Ö, ƒ¸/c³ 10,0

� ¤¨Ê¸ ¶ÊÎ±  ¶µ§¨É·µ´µ¢, ¸³ 0,5

—¨¸²µ Í¨·±Ê²¨·ÊÕÐ¨Ì ¶µ§¨É·µ´µ¢ 1·108

„ ¢²¥´¨¥ µ¸É ÉµÎ´µ£µ £ § , Éµ·· 1 · 10−10

‚·¥³Ö ¦¨§´¨ ¶ÊÎ±  ¶µ§¨É·µ´µ¢, ¸ 100

‘¨¸É¥³  Ô²¥±É·µ´´µ£µ µÌ² ¦¤¥´¨Ö

„²¨´  ¸¥±Í¨¨ µÌ² ¦¤¥´¨Ö, ³ 4,53

’µ± ¶ÊÎ± , A 0,5
� ¤¨Ê¸ ¶ÊÎ± , c³ 1

� · ³¥É·Ò ¶ÊÎ±  µ·Éµ¶µ§¨É·µ´¨Ö

ˆ´É¥´¸¨¢´µ¸ÉÓ, ¸−1 1 · 104

“£²µ¢µ° · §¡·µ¸, ³· ¤ 1
�´¥·£¥É¨Î¥¸±¨° · §¡·µ¸ 1 · 10−3

„¨ ³¥É· ¶ÊÎ±  ´  ¢ÒÌµ¤¥ ´ ±µ¶¨É¥²Ö, c³ 1,1

� ¸¶ ¤´ Ö ¤²¨´ , ³ 8,52
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�  µ¤´µ³ ¨§ ¤¢ÊÌ ¶·Ö³µ²¨´¥°´ÒÌ ÊÎ ¸É±µ¢ ¸µ²¥´µ¨¤Ò ¨³¥ÕÉ Ëµ·³Ê Í¨²¨´¤·  ±·Ê£-
²µ£µ ¸¥Î¥´¨Ö (7, 8), ´  ¤·Ê£µ³ ÊÎ ¸É±¥ Å Ëµ·³Ê Í¨²¨´¤·  ¸ µ¢ ²Ó´Ò³ ¸¥Î¥´¨¥³ (4),
ÔÉµ É ± ´ §Ò¢ ¥³Ò¥ ¸¥¶ÉÊ³´Ò¥ ¸µ²¥´µ¨¤Ò. �²¥±É·µ´´ Ö ¶ÊÏ± , ±µ²²¥±Éµ· ¨ ¨´¦¥±Éµ·
¶µ§¨É·µ´µ¢ · ¸¶µ²µ¦¥´Ò ¢´ÊÉ·¨ ¤µ¶µ²´¨É¥²Ó´ÒÌ ¸µ²¥´µ¨¤µ¢. ‚¸¥ ¸µ²¥´µ¨¤Ò µ±·Ê¦¥´Ò
µ¡Ð¨³ ³ £´¨É´Ò³ Ô±· ´µ³. ‚ ±ÊÊ³´ Ö ± ³¥·  · ¸¶µ²µ¦¥´  ¢´ÊÉ·¨ ¸µ²¥´µ¨¤µ¢. �¤´µ-
µ¡µ·µÉ´ Ö ¨´¦¥±Í¨Ö ¶µ§¨É·µ´µ¢ µ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶·¨ ¶µ³µÐ¨ Ô²¥±É·¨Î¥¸±µ£µ ±¨±¥· .
„µ²£µ¢·¥³¥´´ Ö Ê¸Éµ°Î¨¢µ¸ÉÓ ¤¢¨¦¥´¨Ö ¶µ§¨É·µ´´µ£µ ¶ÊÎ±  µ¡¥¸¶¥Î¨¢ ¥É¸Ö ¤µ¶µ²´¨-
É¥²Ó´µ° ¸¶¨· ²Ó´µ° ±¢ ¤·Ê¶µ²Ó´µ° ²¨´§µ° (7), ±µÉµ· Ö Ëµ·³¨·Ê¥É ³ £´¨É´µ¥ ¶µ²¥, ¶µ-
¤µ¡´µ¥ ¶µ²Õ ¢ ®¸É¥²² · Éµ·¥¯. ‘¶¥Í¨ ²Ó´Ò¥ ¸¥¶ÉÊ³´Ò¥ µ¡³µÉ±¨ ¨ Í¥´É·µ¡¥¦´Ò° ¤·¥°Ë
Ô²¥±É·µ´µ¢ ¢ Éµ·µ¨¤ ²Ó´ÒÌ ¸µ²¥´µ¨¤ Ì ¨¸¶µ²Ó§ÊÕÉ¸Ö ¤²Ö ¸µ¢³¥Ð¥´¨Ö ¨ · §¢¥¤¥´¨Ö ¶µ-
§¨É·µ´´µ£µ ¨ µÌ² ¦¤ ÕÐ¥£µ Ô²¥±É·µ´´µ£µ ¶ÊÎ±µ¢.

ˆ´¦¥±Éµ· ¶µ§¨É·µ´µ¢ (1, 2) [8] ¸µ¸Éµ¨É ¨§ Ëµ·¨´¦¥±Éµ·  ¨ ¶µ§¨É·µ´´µ° ²µ¢ÊÏ±¨. ‚
± Î¥¸É¢¥ ¨¸ÉµÎ´¨±  ¶µ§¨É·µ´µ¢ ¨¸¶µ²Ó§Ê¥É¸Ö β+- ±É¨¢´Ò° ¨§µÉµ¶ 22Na. ’¥¸É¨·µ¢ ´¨¥
¢¸¥Ì ¸¨¸É¥³ ¨´¦¥±Éµ·  ¡Ê¤¥É µ¸ÊÐ¥¸É¢²ÖÉÓ¸Ö ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³ ¨¸ÉµÎ´¨±  ³ ²µ°  ±É¨¢-
´µ¸É¨. „²Ö ¶µ²ÊÎ¥´¨Ö É·¥¡Ê¥³µ° ¨´É¥´¸¨¢´µ¸É¨ ¶ÊÎ±  ´  ¢ÒÌµ¤¥ ´¥µ¡Ìµ¤¨³ ¨¸ÉµÎ´¨± ¸
 ±É¨¢´µ¸ÉÓÕ 50Ä100 ³Š¨.

2. ‘�‘’�Ÿ�ˆ… ����’

Š ´ ¸ÉµÖÐ¥³Ê ¢·¥³¥´¨ ¨§£µÉµ¢²¥´Ò ¨ É¥¸É¨·µ¢ ´Ò ¢¸¥ µ¸´µ¢´Ò¥ Ô²¥³¥´ÉÒ ³ £´¨É-
´µ° ¸¨¸É¥³Ò ´ ±µ¶¨É¥²Ö LEPTA. ˆ§£µÉµ¢²¥´  ¨ ¸µ¡· ´  ¢ ±ÊÊ³´ Ö ± ³¥·  ´ ±µ¶¨É¥²Ö.
� ¸É·µ°±  ¸¨¸É¥³Ò ¨´¦¥±Í¨¨ ¨ É¥¸É¨·µ¢ ´¨¥ ¸¶¨· ²Ó´µ° ±¢ ¤·Ê¶µ²Ó´µ° µ¡³µÉ±¨ µ¸Ê-
Ð¥¸É¢²¥´Ò µ¤´µ¶·µ²¥É´Ò³ Ô²¥±É·µ´´Ò³ ¶ÊÎ±µ³. ˆ¸¶ÒÉ ´¨¥ Ô²¥³¥´Éµ¢ ´ ±µ¶¨É¥²Ö ¶·µ-
¢µ¤¨²µ¸Ó ¢ ¨³¶Ê²Ó¸´µ³ ·¥¦¨³¥ · ¡µÉÒ ÏÉ É´µ° Ô²¥±É·µ´´µ° ¶ÊÏ±¨ ¸ Éµ±µ³ ¶ÊÎ± 
1Ä2 ³�. �µ²µ¦¥´¨¥ ¶ÊÎ±  ´  ¢ÒÌµ¤¥ É¥¸É¨·Ê¥³µ£µ Ô²¥³¥´É  µ¶·¥¤¥²Ö¥É¸Ö ¶·¨ ¶µ³µÐ¨
µ¶É¨Î¥¸±µ£µ µ±´  ¸ ²Õ³¨´µËµ·µ³, ´  ±µÉµ·Ò° ´ ´¥¸¥´  ±µµ·¤¨´ É´ Ö ¸¥É± . ˆ§£µÉµ-
¢²¥´Ò µ¸´µ¢´Ò¥ Ê§²Ò ¨´¦¥±Éµ·  ¶µ§¨É·µ´µ¢ ¨ ´ Î É  ¸¡µ·±  Ô±¸¶¥·¨³¥´É ²Ó´µ£µ ¸É¥´¤ 
¶µ ´ ¸É·µ°±¥ Ëµ·¨´¦¥±Éµ· . � Î Éµ É¥¸É¨·µ¢ ´¨¥ Ê§²µ¢ ¤¥É¥±Éµ·  ¤²Ö ¶·µ¢¥¤¥´¨Ö ¶¥·-
¢ÒÌ Ô±¸¶¥·¨³¥´Éµ¢ ´  ¶µÉµ± Ì ¶µ§¨É·µ´¨Ö. ‘µ¡· ´µ É·¨ Î¥É¢¥·É¨ ±µ²ÓÍ  ´ ±µ¶¨É¥²Ö
(·¨¸. 1): ¶·Ö³µ²¨´¥°´ Ö ¸¥±Í¨Ö (7, 8), Éµ·µ¨¤ ²Ó´Ò° ¸µ²¥´µ¨¤ (6) ¨ ¸¥¶ÉÊ³´Ò¥ ¸µ²¥´µ-
¨¤Ò (4) Å ¨ ¶·µ¢¥¤¥´  ¥£µ É· ¸¸¨·µ¢±  Ô²¥±É·µ´´Ò³ ¶ÊÎ±µ³.

3. �…�‚›… �Š‘�…�ˆŒ…�’› ‘ �‹…Š’����›Œ �“—Š�Œ

‚µ§³µ¦´µ¸ÉÓ ¶µ²ÊÎ¥´¨Ö ¢ ´ ±µ¶¨É¥²¥ Í¨·±Ê²¨·ÊÕÐ¥£µ ¶µ§¨É·µ´´µ£µ ¶ÊÎ±  ¨ µ¤´µ-
¶·µ²¥É´µ£µ Ô²¥±É·µ´´µ£µ § ¢¨¸¨É µÉ ¶· ¢¨²Ó´µ° · ¡µÉÒ ¸¨¸É¥³Ò ¨´¦¥±Í¨¨ ¨ ¸¶¨· ²Ó´µ°
±¢ ¤·Ê¶µ²Ó´µ° ²¨´§Ò Å ´ ¨¡µ²¥¥ ¸²µ¦´ÒÌ Ô²¥³¥´Éµ¢ ´ ±µ¶¨É¥²Ö. ˆ¸¶ÒÉ ´¨¥ ÔÉ¨Ì Ô²¥-
³¥´Éµ¢ ¡Ò²µ ¶·µ¢¥¤¥´µ ¢ ¶¥·¢ÊÕ µÎ¥·¥¤Ó.

‹¨´§  (·¨¸. 2) · ¸¶µ²µ¦¥´  ¢ ¶·Ö³µ²¨´¥°´µ° ¸¥±Í¨¨ ´ ±µ¶¨É¥²Ö ¨ ¶·¥¤´ §´ Î¥´  ¤²Ö
¶µ¢µ·µÉ  ¶ÊÎ±  ¢µ±·Ê£ ¸µ¡¸É¢¥´´µ° µ¸¨ ´  Ê£µ² [2]

ϕ = 0,5Lh
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£¤¥ G Å £· ¤¨¥´É ¶µ²Ö ²¨´§Ò, ¶·µ¶µ·Í¨µ´ ²Ó´Ò° Éµ±Ê ¢ ¥¥ µ¡³µÉ± Ì; L Å ¥¥ ¤²¨´ ;
h Å Ï £ ¸¶¨· ²¨; B Å ¢¥²¨Î¨´  ¶·µ¤µ²Ó´µ£µ ³ £´¨É´µ£µ ¶µ²Ö.
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�¨¸. 2. ‘¶¨· ²Ó´ Ö ±¢ ¤·Ê¶µ²Ó´ Ö ²¨´§ 

�¨¸. 3. ‡ ¢¨¸¨³µ¸ÉÓ Ê£²  ¶µ¢µ·µÉ  ¶ÊÎ± 
µÉ Éµ±  µ¡³µÉµ± ±¢ ¤·Ê¶µ²Ó´µ° ²¨´§Ò

¶·¨ · §´ÒÌ §´ Î¥´¨ÖÌ ¶·µ¤µ²Ó´µ£µ ³ £-

´¨É´µ£µ ¶µ²Ö: ∗ Å 533 ƒ¸; � Å 400 ƒ¸;
� Å 287 ƒ¸

�·¨ É¥¸É¨·µ¢ ´¨¨ ²¨´§Ò ¡Ò²¨ ¸´ÖÉÒ § ¢¨¸¨-
³µ¸É¨ Ê£²  ¶µ¢µ·µÉ  ¶ÊÎ±  µÉ Éµ±  ¥¥ µ¡³µÉµ±
¶·¨ · §²¨Î´ÒÌ §´ Î¥´¨ÖÌ ¶·µ¤µ²Ó´µ£µ ³ £´¨É´µ£µ
¶µ²Ö. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° (·¨¸. 3) ´ Ìµ¤ÖÉ¸Ö ¢
Ìµ·µÏ¥³ ¸µµÉ¢¥É¸É¢¨¨ ¸ É¥µ·¨¥°.

‘¨¸É¥³  ¨´¦¥±Í¨¨ Ô²¥±É·µ´´µ£µ ¨ ¶µ§¨É·µ´-
´µ£µ ¶ÊÎ±µ¢ · ¸¶µ²µ¦¥´  ¢´ÊÉ·¨ ¸¥¶ÉÊ³´ÒÌ ¸µ-
²¥´µ¨¤µ¢ (·¨¸. 1, 4). ‘µ¢³¥¸É´µ¥ ¤¥°¸É¢¨¥ ¶·µ-
¤µ²Ó´µ£µ ³ £´¨É´µ£µ ¶µ²Ö, ¸µ§¤ ¢ ¥³µ£µ ¸¥¶ÉÊ³-
´Ò³¨ ¸µ²¥´µ¨¤ ³¨, ¨ ¶µ¶¥·¥Î´µ£µ ¶µ²Ö, ¸µ§¤ ¢ -
¥³µ£µ ¸¥¶ÉÊ³´Ò³¨ µ¡³µÉ± ³¨ (·¨¸. 4), ¶·¨¢µ¤¨É
± Éµ³Ê, ÎÉµ ¶ÊÎµ±, ¨´¦¥±É¨·µ¢ ´´Ò° ¢ ¢¥·Ì´ÕÕ
¨²¨ ´¨¦´ÕÕ Î ¸ÉÓ ¸¥¶ÉÊ³ , ¸³¥Ð ¥É¸Ö ¶µ £µ·¨§µ´-
É ²¨ ¨ ´  ¢ÒÌµ¤¥ ¨§ ´¥£µ µ± §Ò¢ ¥É¸Ö ´ ¤ ¨²¨ ¶µ¤
· ¢´µ¢¥¸´µ° µ·¡¨Éµ°. �·¨ ÔÉµ³ ´  · ¢´µ¢¥¸´µ°
µ·¡¨É¥ ¢ µ¡² ¸É¨ ¸¥¶ÉÊ³´ÒÌ µ¡³µÉµ± ¶µ¶¥·¥Î´µ¥
¶µ²¥ ¶· ±É¨Î¥¸±¨ µÉ¸ÊÉ¸É¢Ê¥É, ¨ Í¨·±Ê²¨·ÊÕÐ¨°
¶ÊÎµ± ´¥ ¨¸¶ÒÉÒ¢ ¥É µÉ±²µ´¥´¨Ö.

�·¨ É¥¸É¨·µ¢ ´¨¨ ¸¥¶ÉÊ³´ÒÌ µ¡³µÉµ± Ô²¥±-
É·µ´´Ò° ¶ÊÎµ± ¸µ ¸Éµ·µ´Ò ¢ÒÌµ¤  ¨§ ¸¥¶ÉÊ³  ¶µ¸²¥¤µ¢ É¥²Ó´µ ¶µ¤ ¢ ²¸Ö ´  ¢Ìµ¤ ¢ ±ÊÊ³-
´ÒÌ ± ³¥· Ô²¥±É·µ´´µ£µ ¶ÊÎ± , Í¨·±Ê²¨·ÊÕÐ¥£µ ¶ÊÎ±  ¨ ± ´ ²  ¨´¦¥±Í¨¨ ¶µ§¨É·µ´´µ£µ
¶ÊÎ± . �Éµ µ¸ÊÐ¥¸É¢²Ö²µ¸Ó ¸ ¶µ³µÐÓÕ ¤µ¶µ²´¨É¥²Ó´ÒÌ µ¡³µÉµ± ¢¥·É¨± ²Ó´µ£µ ¶µ²Ö ¶·¨
Ë¨±¸¨·µ¢ ´´µ° ¢¥²¨Î¨´¥ ¶·µ¤µ²Ó´µ£µ ¶µ²Ö. ’µ± ¸¥¶ÉÊ³´ÒÌ µ¡³µÉµ± ¶µ¤¡¨· ²¸Ö É ±¨³

�¨¸. 4. ‘¨¸É¥³  ¨´¦¥±Í¨¨: 1 Å
´ ¶· ¢²¥´¨¥ Éµ±  ¸¥¶ÉÊ³´ÒÌ µ¡³µ-

Éµ±; 2 Å ¢Ò¢¥¤¥´´Ò° Ô²¥±É·µ´´Ò°

¶ÊÎµ±; 3 Å Ô²¥±É·µ´´Ò° ¶ÊÎµ± ¨§
¶ÊÏ±¨; 4 Å Í¨·±Ê²¨·ÊÕÐ¨° ¶µ§¨-

É·µ´´Ò° ¶ÊÎµ±; 5 Å ¶µ§¨É·µ´´Ò°
¶ÊÎµ± ¨§ ¨´¦¥±Éµ· ; 6 Å ¢Ò¢¥¤¥´-

´Ò° ¶µ§¨É·µ´´Ò° ¶ÊÎµ±; 7 Å ¸¨-

²µ¢Ò¥ ²¨´¨¨ ³ £´¨É´µ£µ ¶µ²Ö
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µ¡· §µ³, ÎÉµ¡Ò ¶·µ¢¥¸É¨ ¶ÊÎµ± ¸±¢µ§Ó ¸µµÉ¢¥É¸É¢ÊÕÐÊÕ ¢ ±ÊÊ³´ÊÕ ± ³¥·Ê. �µ²µ¦¥´¨¥
¶ÊÎ±  ´  ¢ÒÌµ¤¥ ±µ´É·µ²¨·µ¢ ²µ¸Ó ¸ ¶µ³µÐÓÕ ²Õ³¨´µËµ· . �·¨ µ¤´µ° ¨ Éµ° ¦¥ ¢¥-
²¨Î¨´¥ Éµ±  ¸¥¶ÉÊ³´ÒÌ µ¡³µÉµ± ¶ÊÎµ± ¡Ò² ¶·µ¢¥¤¥´ Î¥·¥§ ¢¸¥ É·¨ ± ´ ² . �·¨ ÔÉµ³
¶µ²µ¦¥´¨¥ ¶ÊÎ±  ´  · ¢´µ¢¥¸´µ° µ·¡¨É¥ ¶· ±É¨Î¥¸±¨ ´¥ § ¢¨¸¥²µ µÉ Éµ±  ¸¥¶ÉÊ³´ÒÌ
µ¡³µÉµ±.

‡�Š‹	—…�ˆ…

�·µ¢¥¤¥´´Ò¥ ¨¸¶ÒÉ ´¨Ö ÊÎ ¸É±  ´ ±µ¶¨É¥²Ö ¸ ±¢ ¤·Ê¶µ²Ó´µ° ²¨´§µ° ¨ ¸¨¸É¥³Ò ¨´-
¦¥±Í¨¨, É· ¸¸¨·µ¢±  É·¥Ì Î¥É¢¥·É¥° ±µ²ÓÍ  Ô²¥±É·µ´´Ò³ ¶ÊÎ±µ³ ¶µ± § ²¨ ¶·¨´Í¨¶¨ ²Ó-
´ÊÕ ¢µ§³µ¦´µ¸ÉÓ Ëµ·³¨·µ¢ ´¨Ö § ³±´ÊÉµ° µ·¡¨ÉÒ ¶ÊÎ±  ¢ ´ ±µ¶¨É¥²¥. �µ § ¢¥·Ï¥´¨¨
¸¡µ·±¨ ±µ²ÓÍ  ¡Ê¤ÊÉ ´ Î ÉÒ Ô±¸¶¥·¨³¥´ÉÒ ¶µ ¨´¦¥±Í¨¨ É¥¸Éµ¢µ£µ Ô²¥±É·µ´´µ£µ ¶ÊÎ± 
¨ ¨¸¸²¥¤µ¢ ´¨¥ ¥£µ ¤¨´ ³¨±¨ ¢ ´ ±µ¶¨É¥²¥.

� ¡µÉ  ¶µ¤¤¥·¦ ´  �””ˆ, £· ´É º 02-02-16911.
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