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‚ �ˆŸˆ ¢¥¤¥É¸Ö · §· ¡μÉ±  ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¸¨¸É¥³Ò Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö (‘��) ±μ²-
² °¤¥·  NICA ´  Ô´¥·£¨Õ Ô²¥±É·μ´μ¢ ¤μ 2,5 ŒÔ‚. ‘�� · §· ¡ ÉÒ¢ ¥É¸Ö ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¸ÊÐ¥-
¸É¢ÊÕÐ¥° ³¨·μ¢μ° ¶· ±É¨±μ°, ¶·¨´ÖÉμ° ¶·¨ ¸μ§¤ ´¨¨ ¶μ¤μ¡´ÒÌ Ê¸É·μ°¸É¢. �É²¨Î¨É¥²Ó´μ° μ¸μ-
¡¥´´μ¸ÉÓÕ ¤ ´´μ° ±μ´¸É·Ê±Í¨¨ Ö¢²Ö¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥ ¤¢ÊÌ μÌ² ¦¤ ÕÐ¨Ì Ô²¥±É·μ´´ÒÌ ¶ÊÎ±μ¢
(¶μ μ¤´μ³Ê ¶ÊÎ±Ê ´  ±μ²ÓÍμ), Ê¸±μ·¥´¨¥ ¨ § ³¥¤²¥´¨¥ Ô²¥±É·μ´μ¢ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö μ¡Ð¨³ ¢Ò¸μ±μ-
¢μ²ÓÉ´Ò³ £¥´¥· Éμ·μ³. � §· ¡μÉ ´ ±μ´Í¥¶ÉÊ ²Ó´Ò° ¶·μ¥±É ¢Ò¸μ±μ¢μ²ÓÉ´μ° ‘��. �´  ¸μ¸Éμ¨É ¨§
É·¥Ì ¸μ¸Ê¤μ¢, § ¶μ²´¥´´ÒÌ Ô²¥£ §μ³ ¶μ¤ ¤ ¢²¥´¨¥³. ‚ ¤¢ÊÌ ¨§ ´¨Ì · §³¥Ð¥´Ò ¶μ ¤¢¥ Ô²¥±É·μ´-
´Ò¥ ¶ÊÏ±¨ ¨ ¶μ ¤¢  ±μ²²¥±Éμ·  Ô²¥±É·μ´μ¢ ¨ Ê¸±μ·ÖÕÐ¨¥/§ ³¥¤²ÖÕÐ¨¥ É·Ê¡±¨, ¶μ£·Ê¦¥´´Ò¥ ¢
¶·μ¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥, ¸μ§¤ ¢ ¥³μ¥ ¸¨¸É¥³μ° ¸μ²¥´μ¨¤μ¢. ‚ É·¥ÉÓ¥³ ¸μ¸Ê¤¥ · ¸¶μ²μ¦¥´ ¢Ò-
¸μ±μ¢μ²ÓÉ´Ò° £¥´¥· Éμ·, ¢ μ¸´μ¢Ê ±μ´¸É·Ê±Í¨¨ ±μÉμ·μ£μ ¶μ²μ¦¥´  ¸Ì¥³  Ê³´μ¦¥´¨Ö ´ ¶·Ö¦¥´¨Ö.

The electron cooling system at electron energy up to 2.5 MeV for the NICA collider is under design
at JINR. The electron cooler is developed according to the available world experience of similar systems
manufacturing. The main peculiarity of the electron cooler for the NICA collider is using of two cooling
electron beams (one electron beam per each ring of the collider) that never has been done before. The
acceleration and deceleration of the electrons is produced by common high-voltage generator. The
conceptual design of the electron cooling system has been developed. The cooler consists of three
tanks. Two of them contain electron beam formation system including electrostatic tubes, the electron
gun and electron collector immersed in magnetic ˇeld of the solenoids. The third tank contains HV
generator with design based on voltage multiplying scheme.
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‚ �¡Ñ¥¤¨´¥´´μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° („Ê¡´ ) ¸μ¢³¥¸É´μ ¸ ‚¸¥·μ¸¸¨°-
¸±¨³ Ô²¥±É·μÉ¥Ì´¨Î¥¸±¨³ ¨´¸É¨ÉÊÉμ³ (Œμ¸±¢ ) ´ Î É  · §· ¡μÉ±  ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¸¨-
¸É¥³Ò Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö (‘��) ¤²Ö ±μ²² °¤¥·  NICA [1]. � §· ¡μÉ ´ ±μ´Í¥¶-
ÉÊ ²Ó´Ò° ¶·μ¥±É ‘��. �²¥³¥´ÉÒ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ¡²μ±  · §³¥Ð ÕÉ¸Ö ¢ £¥·³¥É¨Î´ÒÌ
³¥É ²²¨Î¥¸±¨Ì ¸μ¸Ê¤ Ì (·¨¸. 1), § ¶μ²´Ö¥³ÒÌ £ §μ³ SF6 (Ô²¥£ §) ¶μ¤ ¤ ¢²¥´¨¥³ ¤μ 8  É³.
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�¨¸. 1. �¡Ð¨° ¢¨¤ ¢Ò¸μ±μ¢μ²ÓÉ´μ° ‘��. 1, 3 Å ¸μ¸Ê¤Ò, ¸μ¤¥·¦ Ð¨¥ Ô²¥±É·μ´´ÊÕ ¶ÊÏ±Ê,

Ô²¥±É·μ¸É É¨Î¥¸±¨¥ Ê¸±μ·¨É¥²Ó´Ò¥ ¨ § ³¥¤²ÖÕÐ¨¥ É·Ê¡±¨ ¨ ±μ²²¥±Éμ· ¤²Ö Ô²¥±É·μ´´μ£μ ¶ÊÎ± 

¶·μÉ¨¢μ¶μ²μ¦´μ£μ ´ ¶· ¢²¥´¨Ö; 2 Å ¸μ¸Ê¤ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ £¥´¥· Éμ· ; 4 Å ¸μ²¥´μ¨¤Ò É· ´¸-
¶μ·É¨·μ¢±¨ Ô²¥±É·μ´´ÒÌ ¶ÊÎ±μ¢; 5 Å ¸¥±Í¨Ö Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö

� · ³¥É·Ò ±Ê²¥· 

�´¥·£¨Ö Ô²¥±É·μ´μ¢, ŒÔ‚ 0,5Ä2,5

’μ± Ô²¥±É·μ´´μ£μ ¶ÊÎ± , � 0,1Ä1,0

’μ± ¶μÉ¥·Ó Ô²¥±É·μ´´μ£μ ¶ÊÎ± , ³� 1

‚Ò¤¥²Ö¥³ Ö ³μÐ´μ¸ÉÓ μÉ ´ ± ²  ± Éμ¤μ¢, ‚É 2 × 100

Œ ±¸¨³ ²Ó´ Ö ³μÐ´μ¸ÉÓ, ¢Ò¤¥²Ö¥³ Ö ¢ ±μ²²¥±Éμ· Ì, ±‚É 2 × 3

„¨ ³¥É· Ô²¥±É·μ´´μ£μ ¶ÊÎ± , ¸³ 1,0

�·μ¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥, ±ƒ¸ 1,0Ä2,0

‘É ¡¨²Ó´μ¸ÉÓ Ô´¥·£¨¨ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  1 · 10−4

C¨¸É¥³  É· ´¸¶μ·É¨·μ¢±¨ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ¸¥±Í¨¨ Éμ·μ¨¤ ²Ó´ÒÌ ¨
¶·Ö³μ²¨´¥°´ÒÌ ¸μ²¥´μ¨¤μ¢. �¸´μ¢´Ò¥ ¶ · ³¥É·Ò ‘�� ¶·¨¢¥¤¥´Ò ¢ É ¡²¨Í¥.

1. ƒ…�…��–ˆŸ �‹…Š’�����ƒ� �“—Š�
ˆ �…Š“�…��–ˆŸ ��…�ƒˆˆ �‹…Š’����‚

‘¨¸É¥³Ò Ê¸±μ·¥´¨Ö ¨ § ³¥¤²¥´¨Ö Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¸μ¸ÉμÖÉ ¨§ É·¥Ì μ¸´μ¢´ÒÌ ¶μ¤-
¸¨¸É¥³ (·¨¸. 2): Ê¸±μ·¨É¥²Ó´μ° ¢ ±ÊÊ³´μ° É·Ê¡±¨ ¸ Ô²¥±É·μ´´μ° ¶ÊÏ±μ° ¤²Ö Ê¸±μ·ÖÕÐ¥°
¸¨¸É¥³Ò ¨²¨ ±μ²²¥±Éμ·μ³, ¶·¨¸μ¥¤¨´¥´´Ò³ ± ¢¥·Ì´¥° Î ¸É¨ § ³¥¤²ÖÕÐ¥° É·Ê¡±¨; ¸μ¸Ê¤ 
¶μ¤ ¢Ò¸μ±¨³ ¤ ¢²¥´¨¥³; ¸μ²¥´μ¨¤ , Ëμ·³¨·ÊÕÐ¥£μ ¶·μ¤μ²Ó´μ¥ ³ £´¨É´μ¥ ¶μ²¥.

Šμ´¸É·Ê±Í¨Ö Ô²¥±É·μ´´μ° ¶ÊÏ±¨ (·¨¸. 3, a) ¨³¥¥É É·¨ μ¸´μ¢´ÒÌ Ô²¥³¥´É : ± Éμ¤ ¸
Ô²¥±É·μ¤μ³ �¨·¸ , Ê¶· ¢²ÖÕÐ¨° Ô²¥±É·μ¤ ¨  ´μ¤, ¸μ¥¤¨´¥´´Ò° ¸ ¢¥·Ì´¨³ Ë² ´Í¥³ Ê¸±μ-
·¨É¥²Ó´μ° É·Ê¡±¨. Šμ²²¥±Éμ· Ô²¥±É·μ´μ¢ (·¨¸. 3, ¡) ¸μ¸Éμ¨É É ±¦¥ ¨§ É·¥Ì Ô²¥³¥´Éμ¢:
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�¨¸. 2. ‘¨¸É¥³Ò Ê¸±μ·¥´¨Ö ¨ § ³¥¤²¥´¨Ö ¤²Ö ¤¢ÊÌ Ô²¥±É·μ´´ÒÌ ¶ÊÎ±μ¢ ¶·μÉ¨¢μ¶μ²μ¦´μ£μ ´ ¶· -
¢²¥´¨Ö: 1 Å Ô²¥±É·μ´´ Ö ¶ÊÏ±  ¶¥·¢μ£μ ¶ÊÎ± ; 2 Å ¥£μ Ê¸±μ·¨É¥²Ó´ Ö É·Ê¡± ; 3 Å ±μ²²¥±Éμ·

Ô²¥±É·μ´μ¢ ¢Éμ·μ£μ ¶ÊÎ± ; 4 Å ¥£μ § ³¥¤²ÖÕÐ Ö É·Ê¡± ; 5 Å ¸μ²¥´μ¨¤

�¨¸. 3. Šμ´¸É·Ê±Í¨Ö Ô²¥±É·μ´´μ° ¶ÊÏ±¨ ( ) ¨ ±μ²²¥±Éμ·  Ô²¥±É·μ´μ¢ (¡)
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±μ²²¥±Éμ·´μ£μ  ´μ¤ , ¸μ¥¤¨´¥´´μ£μ ¸ ¢¥·Ì´¨³ Ë² ´Í¥³ § ³¥¤²ÖÕÐ¥° É·Ê¡±¨, ¸Ê¶·¥¸-
¸μ·´μ£μ Ô²¥±É·μ¤  ¨ ±μ²²¥±Éμ·  Ô²¥±É·μ´μ¢, μÌ² ¦¤ ¥³μ£μ ¢μ¤μ°, Í¨·±Ê²¨·ÊÕÐ¥° ¶μ¤
¢Ò¸μ±¨³ ¶μÉ¥´Í¨ ²μ³.

2. Œ�„…‹ˆ��‚��ˆ… �‹…Š’�ˆ—…‘Šˆ• ˆ Œ�ƒ�ˆ’�›• ��‹…‰

”μ·³¨·μ¢ ´¨¥ ³ £´¨É´μ£μ ¶μ²Ö ¢ μ¡² ¸É¨ ¶ÊÏ±¨ ¨ ±μ²²¥±Éμ·  μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸
¶μ³μÐÓÕ ³ £´¨É´μ£μ Ô±· ´  (·¨¸. 4), ¶μ§¢μ²ÖÕÐ¥£μ μ¡¥¸¶¥Î¨ÉÓ ¸ÊÐ¥¸É¢¥´´ÊÕ μ¤´μ·μ¤-
´μ¸ÉÓ ³ £´¨É´μ£μ ¶μ²Ö ¢ μ¡² ¸É¨ ¶ÊÏ±¨ ¨ Ìμ·μÏμ Ô±· ´¨·μ¢ ÉÓ ±μ²²¥±Éμ·. ‘ ¶μ³μÐÓÕ
Î¨¸²¥´´μ£μ ³μ¤¥²¨·μ¢ ´¨Ö ³ £´¨É´μ£μ ¶μ²Ö ¢ μ¡² ¸É¨ ± Éμ¤  ¨ ±μ²²¥±Éμ·  ´ °¤¥´  μ¶É¨-
³ ²Ó´ Ö ±μ´Ë¨£Ê· Í¨Ö ³ £´¨É´μ£μ Ô±· ´ . ‘É ´¤ ·É´Ò° ± Éμ¤ ¤¨ ³¥É·μ³ 13 ³³ · ¸¶μ-
²μ¦¥´ ´  0,3 ³ ´¨¦¥ ¶²μ¸±μ¸É¨ Ô±· ´ , ¢ μ¡² ¸É¨ μ¤´μ·μ¤´μ£μ ³ £´¨É´μ£μ ¶μ²Ö (·¨¸. 5).

�¨¸. 4. �¶É¨³ ²Ó´ Ö ±μ´Ë¨£Ê· Í¨Ö ³ £´¨É´μ£μ Ô±· ´  (¸·¥§ ¶μ ¶²μ¸±μ¸É¨ μ¸¥° μ¡μ¨Ì ¶ÊÎ±μ¢)

�¨¸. 5. � ¸¶·¥¤¥²¥´¨¥ ³ £´¨É´μ£μ ¶μ²Ö ¢ μ¡² ¸É¨ ± Éμ¤  ¤²Ö ³ £´¨É´μ£μ Ô±· ´ , ¶·¥¤¸É ¢²¥´´μ£μ
´  ·¨¸. 4

—¨¸²¥´´μ¥ ³μ¤¥²¨·μ¢ ´¨¥ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö (·¨¸. 6) ¢¤μ²Ó μ¸¨ ¸μ²¥´μ¨¤  ¨ ¤¨-
´ ³¨±¨ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¨§ ¶ÊÏ±¨ ¶μ§¢μ²¨²μ ¶μ²ÊÎ¨ÉÓ · ¸¶·¥¤¥²¥´¨¥ ¶μ¶¥·¥Î´μ°
É¥³¶¥· ÉÊ·Ò ¢¤μ²Ó É· ¥±Éμ·¨¨ Ô²¥±É·μ´μ¢, Ô³¨É¨·Ê¥³ÒÌ ¸ ± Éμ¤  ´  · ¤¨Ê¸¥ 0,65 ¸³
(·¨¸. 7). ’¥³¶¥· ÉÊ·  Ô²¥±É·μ´μ¢ ´  ¢ÒÌμ¤¥ ¶ÊÏ±¨ ¢ ¶μ²¥ 2 ±ƒ¸ ³¥´¥¥ 0,1 Ô‚.



�·μ¥±É ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¸¨¸É¥³Ò Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö ±μ²² °¤¥·  NICA 601

�¨¸. 6. � ¸¶·¥¤¥²¥´¨¥ Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¢¤μ²Ó μ¸¨ ¸μ²¥´μ¨¤ : U± Éμ¤ = −60 ±‚, U±μ´É· =

−41 ±‚, U ´μ¤ = 0 ±‚, I = 1A, μP = 0,38

�¨¸. 7. � ¸¶·¥¤¥²¥´¨¥ ¶μ¶¥·¥Î´μ° É¥³¶¥· ÉÊ·Ò Ô²¥±É·μ´μ¢, Ô³¨É¨·Ê¥³ÒÌ ¸ ± Éμ¤  ´  · ¤¨Ê¸¥

r = 0,65 ¸³, ¢¤μ²Ó É· ¥±Éμ·¨¨; B = 1 (1), 1,5 (2), 2 (3) ±ƒ¸

�¨¸. 8. ‹¨´¨¨ ³ £´¨É´μ£μ ¶μ²Ö ¢ ±μ²²¥±Éμ·¥ (¶μ¸ÉμÖ´´Ò° ³ £´¨É ¸ ³ £´¨É´Ò³ ¶μ²¥³ ¶·μÉ¨¢μ¶μ-

²μ¦´μ£μ ´ ¶· ¢²¥´¨Ö, Ê¸É ´μ¢²¥´´Ò° ´  § ¤´¥° ¸É¥´±¥ ±μ²²¥±Éμ· ): I = 1A, U± Éμ¤Ä±μ²²¥±Éμ· = 2 ±‚,

μP = 11,26
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„²Ö Ê¢¥²¨Î¥´¨Ö ÔËË¥±É¨¢´μ¸É¨ ±μ²²¥±Éμ·  ¡Ò² ¢¢¥¤¥´ ¶μ¸ÉμÖ´´Ò° ³ £´¨É, ¸μ§¤ Õ-
Ð¨° ³ £´¨É´μ¥ ¶μ²¥, ¶·μÉ¨¢μ¶μ²μ¦´μ¥ ´ ¶· ¢²¥´¨Õ μ¸´μ¢´μ£μ ¶μÉμ± . ‚ ·¥§Ê²ÓÉ É¥ ²¨-
´¨¨ ³ £´¨É´μ£μ ¶μ²Ö Ëμ·³¨·ÊÕÉ ¢ ±μ²²¥±Éμ·¥ ³ £´¨É´ÊÕ ²μ¢ÊÏ±Ê ¤²Ö μÉ· ¦¥´´ÒÌ Ô²¥±-
É·μ´μ¢, ¶μ¢ÒÏ Ö ÔËË¥±É¨¢´μ¸ÉÓ ±μ²²¥±Éμ·  (·¨¸. 8). Œμ¤¥²¨·μ¢ ´¨¥ ¤¢¨¦¥´¨Ö Ô²¥±É·μ-
´μ¢ ¢ ±μ²²¥±Éμ·¥ ¢Ò¶μ²´¥´μ ¸ ¶μ³μÐÓÕ ¶·μ£· ³³Ò SAM [2].

3. ‚›‘�Š�‚�‹œ’�›‰ ƒ…�…��’��

‚ μ¸´μ¢Ê ±μ´¸É·Ê±Í¨¨ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ £¥´¥· Éμ·  (·¨¸. 9) ¶μ²μ¦¥´  ¸Ì¥³  Ê³´μ¦¥-
´¨Ö ´ ¶·Ö¦¥´¨Ö. ‚Ò¡· ´´ Ö ¸Ì¥³  ¨³¥¥É É·¨ ¤¨μ¤´Ò¥ ±μ²μ´´Ò ¨ 12 ¸¥±Í¨° Ê³´μ¦¥´¨Ö.
�·¨ · ¡μÎ¥° Î ¸ÉμÉ¥ 20 ±ƒÍ μ¡Ð¥¥ ±μ²¨Î¥¸É¢μ ¤¨μ¤μ¢ (É¨¶ C2-29B-2) Å 2500, μ¡Ð¥¥ ±μ-
²¨Î¥¸É¢μ ¥³±μ¸É¥° (É¨¶ C2-29B-2) Å 8316. ’·¥ÌË §´μ¥ ¸¥É¥¢μ¥ ´ ¶·Ö¦¥´¨¥ 380 ‚ Î¥·¥§
·¥£Ê²¨·μ¢μÎ´Ò°  ¢ÉμÉ· ´¸Ëμ·³ Éμ· �’ ¶μ¸ÉÊ¶ ¥É ´  É·¥ÌË §´Ò° ¢Ò¶·Ö³¨É¥²Ó V. ‘£² -
¦¥´´μ¥ Ë¨²ÓÉ·μ³ ¶μ¸ÉμÖ´´μ¥ ´ ¶·Ö¦¥´¨¥ ¶μ¤ ¥É¸Ö ´  ³μ¸Éμ¢μ° ¨´¢¥·Éμ· F, ¶·¥μ¡· §Ê-
ÕÐ¨° ¥£μ ¢ ³¥ ´¤· Î ¸ÉμÉμ° 2 ±ƒÍ. �Éμ ´ ¶·Ö¦¥´¨¥ Î¥·¥§ ·¥§μ´ ´¸´Ò° ¤·μ¸¸¥²Ó DR
¶μ¸ÉÊ¶ ¥É ´  ¢Ò¸μ±μ¢μ²ÓÉ´Ò° É· ´¸Ëμ·³ Éμ· �’ ¸ ¤¢Ê³Ö ¸¨³³¥É·¨Î´Ò³¨ ¢Ò¸μ±μ¢μ²ÓÉ-
´Ò³¨ μ¡³μÉ± ³¨ ¨ ¤ ²¥¥ ´  ¢Ìμ¤ ¸¨³³¥É·¨Î´μ£μ ± ¸± ¤´μ£μ £¥´¥· Éμ·  ¶μ¸ÉμÖ´´μ£μ Éμ± 
Šƒ�’, ´  ¢ÒÌμ¤¥ ±μÉμ·μ£μ ´ ¶·Ö¦¥´¨¥ ¤μ¸É¨£ ¥É 2,5 Œ‚.

�¨¸. 9. �²¥±É·¨Î¥¸± Ö ¸Ì¥³  ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ £¥´¥· Éμ· 



�·μ¥±É ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¸¨¸É¥³Ò Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö ±μ²² °¤¥·  NICA 603

„²Ö ¸£² ¦¨¢ ´¨Ö ¶Ê²Ó¸ Í¨° ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ¨¸¶μ²Ó§Ê¥É¸Ö ³ ²μ³μÐ´Ò° ¢Ò¸μ-
±μ¢μ²ÓÉ´Ò° É·¨μ¤ L ´  ¢Ìμ¤¥ ± ¸± ¤´μ£μ £¥´¥· Éμ· , ¢Ò¶μ²´ÖÕÐ¨° ·μ²Ó ·¥£Ê²¨·Ê¥³μ£μ
¢Ò¸μ±μμ³´μ£μ ¸μ¶·μÉ¨¢²¥´¨Ö, ¢¥²¨Î¨´  ±μÉμ·μ£μ ·¥£Ê²¨·Ê¥É¸Ö ´ ¶·Ö¦¥´¨¥³ ¸ ¶·¥Í¨§¨-
μ´´μ£μ ¤¥²¨É¥²Ö ´ ¶·Ö¦¥´¨Ö DU ¶μ Í¥¶¨ ¡²μ±μ¢ μ¡· É´μ° ¸¢Ö§¨ 	�‘ 2 Å ¸¢¥Éμ¢μ¤
	�‘ 3.

�·¨´Í¨¶¨ ²Ó´μ ·¥£Ê²¨·ÊÕÐ Ö ² ³¶  ³μ¦¥É ¡ÒÉÓ Ê¸É ´μ¢²¥´  ¨ ´  ¶μÉ¥´Í¨ ²¥ §¥³²¨.
‚ ÔÉμ³ ¸²ÊÎ ¥ μ´  ¶·¨¸μ¥¤¨´Ö¥É¸Ö ± ÉμÎ±¥ �. ‡ §¥³²¥´¨¥ ¢ ÉμÎ±¥ � ²¨±¢¨¤¨·Ê¥É¸Ö
¨ ¶¥·¥´μ¸¨É¸Ö ¢ ÉμÎ±Ê ‘; ²¨±¢¨¤¨·Ê¥É¸Ö ¨ ¸¢Ö§Ó ³¥¦¤Ê ÉμÎ± ³¨ ‚ ¨ ‘. ‚ ÔÉμ³ ¢ -
·¨ ´É¥ ¢μ§· ¸É ¥É ÔËË¥±É¨¢´μ¥ §´ Î¥´¨¥ ¥³±μ¸É¨, ±μÉμ·ÊÕ ¤μ²¦´  § ·Ö¦ ÉÓ/· §·Ö¦ ÉÓ
² ³¶ . �· ¢¤ , ÔÉμÉ ´¥¤μ¸É Éμ± ±μ³¶¥´¸¨·Ê¥É¸Ö ¶·¥¨³ÊÐ¥¸É¢μ³, ±μÉμ·μ¥ ¤ ¥É · §³¥Ð¥-
´¨¥ ² ³¶Ò ´  ¶μÉ¥´Í¨ ²¥ §¥³²¨.

‡�Š‹	—…�ˆ…

� §· ¡μÉ ´ ±μ´Í¥¶ÉÊ ²Ó´Ò° ¶·μ¥±É ¢Ò¸μ±μ¢μ²ÓÉ´μ° ‘��. ‚Ò¡· ´  ¸Ì¥³  ¢Ò¸μ±μ-
¢μ²ÓÉ´μ£μ £¥´¥· Éμ· , ¨ ¸μ§¤ ´ ¥£μ ¶·μÉμÉ¨¶ ´  250 ±‚. �·μ¢¥¤¥´μ Î¨¸²¥´´μ¥ ³μ¤¥²¨-
·μ¢ ´¨¥ ³ £´¨É´ÒÌ ¨ Ô²¥±É·¨Î¥¸±¨Ì ¶μ²¥° ¢ μ¡² ¸É¨ Ëμ·³¨·μ¢ ´¨Ö Ô²¥±É·μ´´μ£μ ¶ÊÎ± 
¨ ¥£μ ·¥±Ê¶¥· Í¨¨. � Î É  · §· ¡μÉ±  ³ £´¨É´μ° ¸¨¸É¥³Ò ‘�� ¨ ¸¨¸É¥³Ò ¶¥·¥¤ Î¨
³μÐ´μ¸É¨ ´  ¢Ò¸μ±¨° ¶μÉ¥´Í¨ ².
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