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�´ ²¨§ ¢µ§³µ¦´µ¸É¨ ¢Ò¢µ¤  ÉÖ¦¥²ÒÌ ¨µ´µ¢ ³¥Éµ¤µ³ ¶¥·¥§ ·Ö¤±¨
¨§ Í¨±²µÉ·µ´µ¢ ¸ ¶·Ö³Ò³¨ ¸¥±Éµ· ³¨ (¡¥§ ¸¶¨· ²Ó´µ¸É¨)

�·µ¢¥¤¥´  ´ ²¨§ ¢µ§³µ¦´µ¸É¨ ¢Ò¢µ¤  ÉÖ¦¥²ÒÌ ¨µ´µ¢ ³¥Éµ¤µ³ ¶¥·¥§ ·Ö¤±¨ ¨§
Í¨±²µÉ·µ´µ¢ ¸ ¶·Ö³Ò³¨ ¸¥±Éµ· ³¨ (¡¥§ ¸¶¨· ²Ó´µ¸É¨). ˆ¸¸²¥¤µ¢ ´Ò ¤¢  ¢µ§³µ¦-
´ÒÌ ³¥Éµ¤a ¢Ò¢µ¤ . �¶·¥¤¥²¥´Ò µ¶É¨³ ²Ó´Ò¥  §¨³ÊÉ ²Ó´Ò¥ · §³¥·Ò ¸¥±Éµ·µ¢ ¨
 §¨³ÊÉ ²Ó´µ¥ ¶µ²µ¦¥´¨¥ ¶¥·¥§ ·Ö¤´µ° Ëµ²Ó£¨. �¶·¥¤¥²¥´Ò µ¡² ¸É¨ ±µÔËË¨Í¨-
¥´Éµ¢ ¶¥·¥§ ·Ö¤±¨ ¤²Ö µ¡µ¨Ì ³¥Éµ¤µ¢ ¢Ò¢µ¤ . �·µ¢¥¤¥´o ¸· ¢´¥´¨e ¤¢ÊÌ ³¥Éµ¤µ¢.
�µ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥ ³µ£ÊÉ ¡ÒÉÓ ¶µ²¥§´Ò ¤²Ö Í¥²¥¢µ£µ ¸¨´É¥§  ³ £´¨É´ÒÌ ¸É·Ê±-
ÉÊ· ¨²¨ ¨Ì  ´ ²¨§ . ˆ¸¶µ²Ó§µ¢ ´¨¥ ¶µ²ÊÎ¥´´ÒÌ ¤ ´´ÒÌ ¢ ·¥ ²Ó´ÒÌ ³ £´¨É´ÒÌ
¸É·Ê±ÉÊ· Ì É·¥¡Ê¥É  ´ ²¨§  µ£¨¡ ÕÐ¨Ì ¢Ò¢µ¤¨³ÒÌ ¶ÊÎ±µ¢.

� ¡µÉ  ¢Ò¶µ²´¥´  ¢ ‹ ¡µ· Éµ·¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨³. ƒ. �.”²¥·µ¢  �ˆŸˆ.

‘µµ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´µ£µ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤µ¢ ´¨°. „Ê¡´ , 2005

Gulbekyan G.G., Solivajs D., Borisov O.N. P9-2005-52
Analysis of Possibilities of Extraction of Heavy Ions
by a Stripping Foil from the AVF Cyclotron with Straight Sectors

An analysis of possibilities to extract heavy ions by a stripping foil from the
AVF cyclotron with straight sectors is made. Two possible methods of extraction
are investigated. The optimum azimuthal sizes of sectors and azimuthal positions of
the stripping foil for single-turn extraction are determined. The regions of coefˇcients
between the speciˇc charges of an ion after and before stripping for both methods
are determined. Comparisons of the two methods are made. The obtained data can
be useful for target synthesis of magnetic structures or their analysis. The use of the
obtained data in real magnetic structures requires analysis of enveloping extracted
beams.

The investigation has been performed at the Flerov Laboratory of Nuclear Reac-
tions, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2005
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�¤´¨³ ¨§ ¸¶µ¸µ¡µ¢ ¢Ò¢µ¤  ¶ÊÎ±µ¢ ÉÖ¦¥²ÒÌ ¨µ´µ¢ ¨§ ¸¥±Éµ·´ÒÌ Í¨±²µ-
É·µ´µ¢ Ö¢²Ö¥É¸Ö ¢Ò¢µ¤ ³¥Éµ¤µ³ ¶¥·¥§ ·Ö¤±¨ [1-4]. “¸±µ·¥´´Ò° ¨µ´ ³ ¸¸µ°
A ¨ § ·Ö¤µ³ Z1 ¶µ¸²¥ ¶·µÌµ¦¤¥´¨Ö Éµ´±µ° Ê£²¥·µ¤´µ° Ëµ²Ó£¨ É¥·Ö¥É Î ¸ÉÓ
Ô²¥±É·µ´µ¢ ¨ ¨§³¥´Ö¥É ¸¢µ° § ·Ö¤ ´  Z2 [5]. �·¨ ÔÉµ³ ¨§³¥´Ö¥É¸Ö ¦¥¸É±µ¸ÉÓ
¶ÊÎ±  ¨ · ¤¨Ê¸ ±·¨¢¨§´Ò É· ¥±Éµ·¨¨, ÎÉµ ¶µ§¢µ²Ö¥É ¶·¨ µ¶·¥¤¥²¥´´ÒÌ Ê¸²µ-
¢¨ÖÌ ¢Ò¢¥¸É¨ ¶ÊÎµ± ¨µ´µ¢ ¨§ ± ³¥·Ò Í¨±²µÉ·µ´ . �  Ê¸²µ¢¨Ö ¢Ò¢µ¤  ¶ÊÎ± 
¨µ´µ¢ ¢²¨ÖÕÉ · §²¨Î´Ò¥ ¶ · ³¥É·Ò. ‚ · ¡µÉ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨¸-
¸²¥¤µ¢ ´¨° ¢²¨Ö´¨°  §¨³ÊÉ ²Ó´µ° ¢ ·¨ Í¨¨ ³ £´¨É´µ£µ ¶µ²Ö,  §¨³ÊÉ ²Ó´µ°
Ï¨·¨´Ò ¸¥±Éµ· ,  §¨³ÊÉ ²Ó´µ£µ ¶µ²µ¦¥´¨Ö Ëµ²Ó£¨ ¨  §¨³ÊÉ ²Ó´ÒÌ £· ¤¨¥´-
Éµ¢ ³ £´¨É´µ£µ ¶µ²Ö ´  ¢Ò¢µ¤ ÉÖ¦¥²ÒÌ ¨µ´µ¢ ¨§ Í¨±²µÉ·µ´µ¢. �µ²ÊÎ¥´´Ò¥
¤ ´´Ò¥ ³µ£ÊÉ ¡ÒÉÓ ¶µ²¥§´Ò ¤²Ö Í¥²¥¢µ£µ ¸¨´É¥§  ³ £´¨É´ÒÌ ¸É·Ê±ÉÊ· ¨²¨ ¨Ì
 ´ ²¨§ .

1. ˆ‘��‹œ‡“…Œ›… ��…„��‹�†…�ˆŸ

�¨¸. 1. �§¨³ÊÉ ²Ó´µ¥ · ¸¶·¥¤¥²¥-
´¨¥ ³ £´¨É´µ£µ ¶µ²Ö ¶·¨ ³µ¤¥²¨-
·µ¢ ´¨¨

„²Ö  ´ ²¨§  ¢µ§³µ¦´µ¸É¨ ¢Ò¢µ¤  ¨¸-
¸²¥¤µ¢ ²µ¸Ó ¤¢¨¦¥´¨¥ ¶ÊÎ±  ¶µ¸²¥ ¶¥·¥§ -
·Ö¤´µ° Ëµ²Ó£¨ ¢ ³ £´¨É´ÒÌ Î¥ÉÒ·¥Ì¸¥±Éµ·-
´ÒÌ ¸É·Ê±ÉÊ· Ì ¡¥§ ¸¶¨· ²Ó´µ¸É¨. � ¤¨Ê¸ ¶µ-
²Õ¸  ³µ¤¥²¨ Í¨±²µÉ·µ´  ¡Ò² ¢Ò¡· ´ · ¢´Ò³
Rp = 1 ³,   ³ ±¸¨³ ²Ó´Ò° · ¤¨Ê¸ ¶µ²µ¦¥-
´¨Ö ¶¥·¥§ ·Ö¤´µ° Ëµ²Ó£¨ Rext = 0,86 × Rp.

�·¥¤¶µ² £ ²µ¸Ó, ÎÉµ ³ £´¨É´µ¥ ¶µ²¥ ¢
¸¥±Éµ· Ì (Bhill) ¨ ¤µ²¨´ Ì (Bvalley) µ¤´µ·µ¤-
´µ¥ ¸ ·¥§±µ° £· ´¨Í¥° ³¥¦¤Ê ´¨³¨ (·¨¸. 1),
  ³ £´¨É´µ¥ ¶µ²¥ ´  · ¤¨Ê¸ Ì R > Rp · ¢´µ
´Ê²Õ (· ¸¸¥Ö´´µ¥ ³ £´¨É´µ¥ ¶µ²¥ ´¥ ÊÎ¨ÉÒ-
¢ ²µ¸Ó).

„¨ ¶ §µ´ ¸µµÉ´µÏ¥´¨° Ê·µ¢´Ö ¶µ²¥° ¢ ¸¥±Éµ·¥ ¨ ¤µ²¨´¥ ¸µ¸É ¢²Ö²
Bhill/Bvalley = 1,5−33. �·¥¤¶µ² £ ²µ¸Ó, ÎÉµ ¶ÊÎµ± ¢Ò¢¥²¸Ö, ¥¸²¨ ¥£µ É· -
¥±Éµ·¨Ö ¢ÒÏ²  §  · ¤¨Ê¸ ¶µ²Õ¸ .
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2. �…‡“‹œ’�’› ��‘—…’�‚

� ¸Î¥ÉÒ ¶µ± § ²¨, ÎÉµ ¢ § ¢¨¸¨³µ¸É¨ µÉ ¸µµÉ´µÏ¥´¨Ö Bhill/Bvalley ¨ ±µ-
ÔËË¨Í¨¥´É  ¶¥·¥§ ·Ö¤±¨ Z2/Z1 ¢ · ³± Ì ¶·¨´ÖÉÒÌ µ£· ´¨Î¥´¨° ¸ÊÐ¥¸É¢ÊÕÉ
¤¢¥ ¸Ì¥³Ò ¢Ò¢µ¤  ¶ÊÎ± : ²¨¡µ ¢ ¶·¥¤¥² Ì µ¤´µ£µ ¶¥·¨µ¤  ³ £´¨É´µ° ¸É·Ê±-
ÉÊ·Ò Å ³¥Éµ¤ 1 (·¨¸. 2,  ), ²¨¡µ ¶·¨ µ¡Ìµ¤¥ Í¥´É·  Í¨±²µÉ·µ´  Å ³¥Éµ¤ 2
(·¨¸. 2, ¡).

�¨¸. 2. ‚Ò¢µ¤´Ò¥ É· ¥±Éµ·¨¨ ¶ÊÎ±µ¢ ÉÖ¦¥²ÒÌ ¨µ´µ¢ ¤²Ö · §´ÒÌ ±µÔËË¨Í¨¥´Éµ¢ ¶¥·¥-
§ ·Ö¤±¨ Z2/Z1 (  Å ³¥Éµ¤ 1, ¡ Å ³¥Éµ¤ 2). ‡ ÏÉ·¨Ìµ¢ ´´Ò¥ µ¡² ¸É¨ Å ¸¥±Éµ· 45◦,
´¥§ ÏÉ·¨Ìµ¢ ´´Ò¥ Å ¤µ²¨´ 

Œ¥Éµ¤ 1. �  ¢Ò¢µ¤ ¶ÊÎ±  ³¥Éµ¤µ³ 1 (·¨¸. 2,  ) ´ ±² ¤Ò¢ ÕÉ¸Ö ¤¢a µ£· -
´¨Î¥´¨Ö. ’· ¥±Éµ·¨Ö ¶ÊÎ±  ¶µ¸²¥ ¶¥·¥§ ·Ö¤±¨ ´¥ ¤µ²¦´  ¶¥·¥¸¥± ÉÓ £· ´¨ÍÊ
Ìµ²³Ä¤µ²¨´  ¨§-§  ¢Ò¸µ±¨Ì £· ¤¨¥´Éµ¢ ³ £´¨É´ÒÌ ¶µ²¥° ¢ ÔÉµ° µ¡² ¸É¨. ’· -
¥±Éµ·¨Ö ¶µ¸²¥ µ¤´µ£µ µ¡µ·µÉ  ¤µ²¦´  ¶¥·¥¸¥ÎÓ · ¤¨ ²Ó´ÊÕ £· ´¨ÍÊ ¶µ²Õ¸ .
�¡a µ£· ´¨Î¥´¨Ö µ¶·¥¤¥²ÖÕÉ ´¨¦´¨¥ ¨ ¢¥·Ì´¨¥ £· ´¨ÍÒ ±µÔËË¨Í¨¥´Éµ¢ ¶¥-
·¥§ ·Ö¤±¨.

ˆ¸¸²¥¤µ¢ ²µ¸Ó É ±¦¥ ¢²¨Ö´¨¥  §¨³ÊÉ ²Ó´µ° Ï¨·¨´Ò ¸¥±Éµ·  (40; 42;
45; 47,5; ¨ 50◦) ´  ¢µ§³µ¦´µ¸ÉÓ ¢Ò¢µ¤  ¶ÊÎ± . �  ·¨¸. 3 ¶·¨¢¥¤¥´Ò § ¢¨-
¸¨³µ¸É¨ ´¨¦´¨Ì £· ´¨Í ±µÔËË¨Í¨¥´Éµ¢ ¶¥·¥§ ·Ö¤±¨ Z2/Z1 µÉ ¸µµÉ´µÏ¥´¨Ö
Bhill/Bvalley ¤²Ö ´¥¸±µ²Ó±¨Ì  §¨³ÊÉ ²Ó´ÒÌ ¶·µÉÖ¦¥´´µ¸É¥° ¸¥±Éµ·µ¢. �¥·¥-
§ ·Ö¤´ Ö Ëµ²Ó£  · ¸¶µ² £ ² ¸Ó ´  £· ´¨Í¥ ¸¥±Éµ·Ä¤µ²¨´ .

ˆ§ ·¨¸. 3 ¸²¥¤ÊeÉ, ÎÉµ ¤²Ö ¸´¨¦¥´¨Ö ´¨¦´¥° £· ´¨ÍÒ ±µÔËË¨Í¨¥´Éµ¢
¶¥·¥§ ·Ö¤±¨ µ¶É¨³ ²Ó´µ ¨¸¶µ²Ó§µ¢ ÉÓ ¸¥±Éµ·  ¸ Ê£²µ¢µ° ¶·µÉÖ¦¥´´µ¸ÉÓÕ 45
¨²¨ ¤ ¦¥ 40◦. „²Ö ¤ ²Ó´¥°Ï¥£µ  ´ ²¨§  ¨¸¶µ²Ó§µ¢ ² ¸Ó ³ £´¨É´ Ö ¸É·Ê±ÉÊ· 
¸ ¸¥±Éµ· ³¨  §¨³ÊÉ ²Ó´µ° ¶·µÉÖ¦¥´´µ¸ÉÓÕ 45◦.

‘²¥¤ÊÕÐ¨³ Ï £µ³ ¢  ´ ²¨§¥ ¡Ò²µ ¨¸¸²¥¤µ¢ ´¨¥ ¢²¨Ö´¨Ö  §¨³ÊÉ ²Ó´µ£µ
¶µ²µ¦¥´¨Ö Ëµ²Ó£¨. �  ·¨¸. 4 ¶·¨¢¥¤¥´Ò § ¢¨¸¨³µ¸É¨ ´¨¦´¨Ì £· ´¨Í ±µÔË-
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Ë¨Í¨¥´Éµ¢ ¶¥·¥§ ·Ö¤±¨ Z2/Z1 µÉ ¸µµÉ´µÏ¥´¨Ö Bhill/Bvalley ¤²Ö ´¥¸±µ²Ó±¨Ì
Ê£²µ¢ÒÌ ¶µ²µ¦¥´¨° Ëµ²Ó£ (0◦ ¸µµÉ¢¥É¸É¢Ê¥É £· ´¨Í¥ ¸¥±Éµ·Ä¤µ²¨´ ,   ®+¯ ¨
®−¯ µ§´ Î ÕÉ ¶¥·¥³¥Ð¥´¨¥ ¶¥·¥§ ·Ö¤´µ° Ëµ²Ó£¨ ¢ ¸¥±Éµ· ¨²¨ ¢ ¤µ²¨´Ê).

�¨¸. 3. Œ¨´¨³ ²Ó´Ò° ¢Ò¢µ¤¨³Ò° ±µÔËË¨Í¨¥´É ¶¥·¥§ ·Ö¤±¨ Z2/Z1 ¢ § ¢¨¸¨³µ¸É¨ µÉ
¸µµÉ´µÏ¥´¨Ö Bhill/Bvalley ¤²Ö ´¥¸±µ²Ó±¨Ì  §¨³ÊÉ ²Ó´ÒÌ ¶·µÉÖ¦¥´´µ¸É¥° ¸¥±Éµ·µ¢

�¨¸. 4. ‚²¨Ö´¨¥  §¨³ÊÉ ²Ó´µ£µ ¶µ²µ¦¥´¨Ö Ëµ²Ó£¨ ´  ¢µ§³µ¦´µ¸ÉÓ ¢Ò¢µ¤  ¶·¨ ´¨§±¨Ì
±µÔËË¨Í¨¥´É Ì ¶¥·¥§ ·Ö¤±¨ Z2/Z1 (0◦ ¸µµÉ¢¥É¸É¢Ê¥É £· ´¨Í¥ ¸¥±Éµ·Ä¤µ²¨´ ,   ®+¯
¨ ®−¯ µ§´ Î ÕÉ ¶¥·¥³¥Ð¥´¨¥ ¶¥·¥§ ·Ö¤´µ° Ëµ²Ó£¨ ¢ ¸¥±Éµ· ¨²¨ ¢ ¤µ²¨´Ê)

Œµ¦´µ µÉ³¥É¨ÉÓ, ÎÉµ ¶·¨ ¸µµÉ´µÏ¥´¨¨ ¶µ²¥° Bhill/Bvalley ´¨¦¥ 3,5 ¢Ò-
¢µ¤¨ÉÓ ¶ÊÎ±¨ ¸ ´¨§±¨³¨ ±µÔËË¨Í¨¥´É ³¨ ¶¥·¥§ ·Ö¤±¨ Z2/Z1 ²ÊÎÏ¥ ¶·¨ ¶µ-
²µ¦¥´¨¨ Ëµ²Ó£¨ ´  £· ´¨Í¥ ¸¥±Éµ·Ä¤µ²¨´ . …¸²¨ Bhill/Bvalley ¡µ²ÓÏ¥ 3,5,
Ëµ²Ó£Ê ´Ê¦´µ ¸¤¢¨´ÊÉÓ ´  ≈ 5◦ ¢ ¸¥±Éµ·.
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�·µ¢¥¤¥´´Ò¥ · ´¥¥ · ¸Î¥ÉÒ ¤¨´ ³¨±¨ ¶ÊÎ±  ¶µ± § ²¨, ÎÉµ ¤²Ö ÔËË¥±É¨¢-
´µ£µ ¢Ò¢µ¤  ¶ÊÎ±  ¦¥² É¥²Ó´µ, ÎÉµ¡Ò É· ¥±Éµ·¨Ö ´¥ ¶·µÌµ¤¨²  ¢¤µ²Ó  §¨³Ê-
É ²Ó´µ° £· ´¨ÍÒ ¸¥±Éµ·Ä¤µ²¨´  ¨§-§  ¢Ò¸µ±¨Ì £· ¤¨¥´Éµ¢ ³ £´¨É´ÒÌ ¶µ²¥°
¢ ÔÉµ° µ¡² ¸É¨.

�¨¸. 5. �¥ ²Ó´µ¥ · ¸¶·¥¤¥²¥´¨¥
³ £´¨É´µ£µ ¶µ²Ö ¶µ  §¨³ÊÉÊ

�¨¸. 6. �§¨³ÊÉ ²Ó´Ò° · §³¥· µ¡² -
¸É¨ £· ¤¨¥´É  ³ £´¨É´µ£µ ¶µ²Ö µÉ
§ §µ·  ³¥¦¤Ê ¸¥±Éµ· ³¨

�¨¸. 7. ˆ§³¥´¥´¨¥ ´¨¦´¨Ì £· ´¨Í ±µÔËË¨-
Í¨¥´Éµ¢ ¶¥·¥§ ·Ö¤±¨ ¶·¨ Ê³¥´ÓÏ¥´¨¨ ¸¥±-
Éµ·  ´  ¢¥²¨Î¨´Ê ¤¨ ¶ §µ´  ¡µ²ÓÏ¨Ì £· ¤¨-
¥´Éµ¢ ³ £´¨É´µ£µ ¶µ²Ö

„²Ö ¡µ²¥¥ ÉµÎ´µ° µÍ¥´±¨ ¢²¨Ö-
´¨Ö ÔÉµ£µ µ£· ´¨Î¥´¨Ö · ¸¸³ É·¨-
¢ ²¨¸Ó ´¥±µÉµ·Ò¥ ·¥ ²Ó´Ò¥  §¨-
³ÊÉ ²Ó´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ³ £´¨É-
´ÒÌ ¶µ²¥°. ‚³¥¸Éµ ·¥§±µ£µ ¸± Î± 
Ê·µ¢´Ö ³ £´¨É´µ£µ ¶µ²Ö ´  £· ´¨Í¥
¸¥±Éµ·Ä¤µ²¨´  ¨¸¶µ²Ó§µ¢ ²¸Ö ¶² ¢-
´Ò° ¶¥·¥Ìµ¤ (·¨¸. 5, £¤¥ b Å £¥µ³¥-
É·¨Î¥¸± Ö £· ´¨Í  ¸¥±Éµ·Ä¤µ²¨´ ;
a, c Å µ¡² ¸ÉÓ ¡µ²ÓÏµ£µ £· ¤¨-
¥´É  ³ £´¨É´µ£µ ¶µ²Ö). �  µ¸´µ¢¥
· ¸¸³µÉ·¥´¨Ö  §¨³ÊÉ ²Ó´µ£µ · ¸-
¶·¥¤¥²¥´¨Ö ¨§³¥·¥´´ÒÌ ³ £´¨É´ÒÌ
¶µ²¥° ¤²Ö ¤¥°¸É¢ÊÕÐ¨Ì Í¨±²µ-
É·µ´µ¢ ˆ–-100, “-400, “-400Œ,
„–-72 ¡Ò²  µ¶·¥¤¥²¥´  § ¢¨¸¨-

³µ¸ÉÓ ³¥¦¤Ê · §³¥·µ³ § §µ·  ³¥¦¤Ê ¸¥±Éµ· ³¨ ¨  §¨³ÊÉ ²Ó´µ° Ï¨·¨´µ°
µ¡² ¸É¨ £· ¤¨¥´É  ³ £´¨É´µ£µ ¶µ²Ö (·¨¸. 6).
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„²Ö ¤ ²Ó´¥°Ï¥£µ  ´ ²¨§  ¡Ò² ¢Ò¡· ´ § §µ· ³¥¦¤Ê ¸¥±Éµ· ³¨ 5 ¸³. ‚
ÔÉµ³ ¸²ÊÎ ¥ ¢Ò¢µ¤´ Ö É· ¥±Éµ·¨Ö ¶ÊÎ±  ´¥ ¤µ²¦´  ¶·µÌµ¤¨ÉÓ ¡²¨¦¥ 7 ¸³
± ³¥Ì ´¨Î¥¸±µ° £· ´¨Í¥ ¸¥±Éµ· . �  ·¨¸. 7 ¶·¥¤¸É ¢²¥´Ò ¢ ¸· ¢´¥´¨¨ ¢µ§-
³µ¦´Òe ±µÔËË¨Í¨¥´ÉÒ ¶¥·¥§ ·Ö¤±¨ ¤²Ö ¨¤¥ ²Ó´µ£µ ¨ ·¥ ²Ó´µ£µ ³ £´¨É´µ£µ
¶µ²Ö. „²Ö ¢¸¥Ì ¸µµÉ´µÏ¥´¨° Bhill/Bvalley ´¨¦´ÖÖ £· ´¨Í  ±µÔËË¨Í¨¥´É 
¶¥·¥§ ·Ö¤±¨, Ê¤µ¢²¥É¢µ·ÖÕÐaÖ ¢Ò¢µ¤Ê, Ê¢¥²¨Î¨¢ ¥É¸Ö ´  0,2Ä0,25.

�¨¸. 8. �¡² ¸ÉÓ ¢µ§³µ¦´ÒÌ ±µÔËË¨Í¨¥´Éµ¢
¶¥·¥§ ·Ö¤±¨ ¤²Ö ¢Ò¢µ¤  ³¥Éµ¤µ³ 2

Œ¥Éµ¤ 2. Bo ¢Éµ·µ³ ³¥-
Éµ¤e ¢Ò¢µ¤´ Ö É· ¥±Éµ·¨Ö ¶ÊÎ± 
µ¡Ìµ¤¨É Í¥´É· Í¨±²µÉ·µ´  (·¨¸. 2,
¡), ´µ ´¥ ¡²¨¦¥ ± Í¥´É·Ê Î¥³
5 ¸³. ‚ ÔÉµ³ ¢ ·¨ ´É¥ ³µ¦´µ
¢Ò¢µ¤¨ÉÓ ¶ÊÎµ± Éµ²Ó±µ ¶·¨ ¸µ-
µÉ´µÏ¥´¨¨ Bhill/Bvalley ¡µ²ÓÏ¥ 3
(·¨¸. 8). ‡¤¥¸Ó ¨³¥¥É¸Ö µ£· ´¨Î¥´¨¥
¨ ¶µ ³ ±¸¨³ ²Ó´Ò³ ¸µµÉ´µÏ¥´¨Ö³
Z2/Z1. �·¨ ¢Ò¸µ±µ°  §¨³ÊÉ ²Ó´µ°
¢ ·¨ Í¨¨ ³ £´¨É´µ£µ ¶µ²Ö ¢µ§³µ¦¥´
¢Ò¢µ¤ ¶ÊÎ±µ¢ ¸ ±µÔËË¨Í¨¥´É ³¨ ¶¥-
·¥§ ·Ö¤±¨ µÉ 1,3 ¤µ 2,3.

�¨¸. 9. ‘· ¢´¥´¨¥ ¢µ§³µ¦´µ¸É¨ ¢Ò¢µ¤  ¤²Ö
¤¢ÊÌ ³¥Éµ¤µ¢

‘· ¢´¥´¨¥ µ¡µ¨Ì ³¥Éµ¤µ¢ ¢Ò-
¢µ¤ . �  ·¨¸. 9 ¶·¥¤¸É ¢²¥´Ò µ¡² -
¸É¨ ¢µ§³µ¦´ÒÌ ±µÔËË¨Í¨¥´Éµ¢ ¶¥-
·¥§ ·Ö¤±¨ ¤²Ö µ¡µ¨Ì ³¥Éµ¤µ¢. ˆ§
·¨¸Ê´±  ¢¨¤´µ, ÎÉµ ³¥Éµ¤ 1 ³µ¦´µ
¨¸¶µ²Ó§µ¢ ÉÓ ¢ ¡µ²¥¥ Ï¨·µ±µ³ ¤¨ -
¶ §µ´¥, Î¥³ ³¥Éµ¤ 2. �µ ³¥Éµ¤
2 ¢µ§³µ¦´µ ¨¸¶µ²Ó§µ¢ ÉÓ ¤²Ö ¡µ-
²¥¥ ´¨§±¨Ì ±µÔËË¨Í¨¥´Éµ¢ ¶¥·¥§ -
·Ö¤±¨, É. ¥. Ê¸±µ·ÖÉÓ ¡µ²¥¥ ¢Ò¸µ±µ-
§ ·Ö¤´Ò¥ ¨µ´Ò ¤µ ¡µ²¥¥ ¢Ò¸µ±¨Ì
Ô´¥·£¨°.

‚Ò¢¥¤¥´´Ò¥ ¶ÊÎ±¨ ³µ¦´µ ¨¸-
¶µ²Ó§µ¢ ÉÓ ¤²Ö µ¡²ÊÎ¥´¨Ö ³¨Ï¥´¥°
¨²¨ ¤²Ö ¶µ¸²¥¤ÊÕÐ¥° É· ´¸¶µ·É¨-
·µ¢±¨.

�  ·¨¸. 10 ¨ 11 ¶·¨¢¥¤¥´Ò ¶·¨³¥·Ò ¸¢¥¤¥´¨Ö É· ¥±Éµ·¨° ¶ÊÎ±µ¢ ¸ · §-
´Ò³¨ ±µÔËË¨Í¨¥´É ³¨ ¶¥·¥§ ·Ö¤±¨ Z2/Z1 ¢ µ¡ÐÊÕ ÉµÎ±Ê ¤²Ö µ¡µ¨Ì ³¥Éµ¤µ¢
¢Ò¢µ¤  ´¥¡µ²ÓÏ¨³ ¨§³¥´¥´¨¥³ ¶µ²µ¦¥´¨Ö Ëµ²Ó£¨ ¶µ  §¨³ÊÉÊ ¨²¨ · ¤¨Ê¸Ê.
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�¨¸. 10. �·¨³¥·Ò ¸¢¥¤¥´¨Ö ¶ÊÎ±µ¢ ¸ · §-
´Ò³¨ ±µÔËË¨Í¨¥´É ³¨ ¶¥·¥§ ·Ö¤±¨ ¢ µ¡-
ÐÊÕ ÉµÎ±Ê ¤²Ö ³¥Éµ¤  1

�¨¸. 11. �·¨³¥·Ò ¸¢¥¤¥´¨Ö ¶ÊÎ±µ¢ ¸ · §-
´Ò³¨ ±µÔËË¨Í¨¥´É ³¨ ¶¥·¥§ ·Ö¤±¨ ¢ µ¡-
ÐÊÕ ÉµÎ±Ê ¤²Ö ³¥Éµ¤  2

‡�Š‹�—…�ˆ…

• �·µ¢¥¤¥´  ´ ²¨§ ¢µ§³µ¦´µ¸É¨ ¢Ò¢µ¤  ÉÖ¦¥²ÒÌ ¨µ´µ¢ ³¥Éµ¤µ³ ¶¥·¥§ -
·Ö¤±¨ ¨§ Í¨±²µÉ·µ´µ¢ ¸ ¶·Ö³Ò³¨ ¸¥±Éµ· ³¨ (¡¥§ ¸¶¨· ²Ó´µ¸É¥°);

• ¨¸¸²¥¤µ¢ ´Ò ¤¢  ¢µ§³µ¦´ÒÌ ³¥Éµ¤a ¢Ò¢µ¤ ;

• µ¶·¥¤¥²¥´Ò µ¶É¨³ ²Ó´Ò¥  §¨³ÊÉ ²Ó´Ò¥ · §³¥·Ò ¸¥±Éµ·µ¢ ¨  §¨³ÊÉ ²Ó-
´µ¥ ¶µ²µ¦¥´¨¥ ¶¥·¥§ ·Ö¤´µ° Ëµ²Ó£¨;

• µ¶·¥¤¥²¥´Ò µ¡² ¸É¨ ±µÔËË¨Í¨¥´Éµ¢ ¶¥·¥§ ·Ö¤±¨ ¤²Ö µ¡µ¨Ì ³¥Éµ¤µ¢
¢Ò¢µ¤ ;

• ¶·µ¢¥¤¥´o ¸· ¢´¥´¨e ¤¢ÊÌ ³¥Éµ¤µ¢;

• ¶µ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥ ³µ£ÊÉ ¡ÒÉÓ ¶µ²¥§´Ò ¤²Ö Í¥²¥¢µ£µ ¸¨´É¥§  ³ £´¨É-
´ÒÌ ¸É·Ê±ÉÊ· ¨²¨ ¨Ì  ´ ²¨§ ;

• ¨¸¶µ²Ó§µ¢ ´¨¥ ¶µ²ÊÎ¥´´ÒÌ ¤ ´´ÒÌ ¢ ·¥ ²Ó´ÒÌ ³ £´¨É´ÒÌ ¸É·Ê±ÉÊ· Ì
É·¥¡Ê¥É  ´ ²¨§  µ£¨¡ ÕÐ¨Ì ¢Ò¢µ¤¨³ÒÌ ¶ÊÎ±µ¢;

• ¸²¥¤ÊÕÐ¨³ ÔÉ ¶µ³ · ¡µÉÒ ³µ¦¥É ¡ÒÉÓ ¨¸¸²¥¤µ¢ ´¨¥ ¢Ò¢µ¤  ¨§ Í¨±²µ-
É·µ´µ¢ ¸µ ¸¶¨· ²Ó´Ò³¨ ¸¥±Éµ· ³¨.
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