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‚ ¸μμ¡Ð¥´¨¨ ´  ¶·¥¤Ò¤ÊÐ¥³ ¸¥³¨´ ·¥ ¢ 2015 £. ¡Ò²  ¶·¥¤¸É ¢²¥´  ¸¨¸É¥³  ±μ´É·μ²Ö ¨ Ê¶· -
¢²¥´¨Ö · ¸¶·¥¤¥²¥´¨¥³ ¶ÊÎ±  ¶μ ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¨ ¢ ¶·μÍ¥¸¸¥ μ¡²ÊÎ¥´¨Ö ´  Ê¸±μ·¨É¥²¥ �ˆ–-14.
‚ ´ ¸ÉμÖÐ¥³ ¤μ±² ¤¥ μ¶¨¸ ´  ³μ¤¥·´¨§¨·μ¢ ´´ Ö ¸¨¸É¥³  ¤²Ö Ê¸±μ·¨É¥²Ö “-150. �·μ ´ ²¨§¨·μ-
¢ ´ μ¶ÒÉ ¥¥ Ô±¸¶²Ê É Í¨¨. �·¥¤¸É ¢²¥´Ò ¤ ´´Ò¥, ¶μ¤É¢¥·¦¤ ÕÐ¨¥, ÎÉμ ¶μ²ÊÎ ¥³Ò¥ ¨§μ¡· ¦¥´¨Ö
 ¤¥±¢ É´μ μÉ· ¦ ÕÉ ¶μ²μ¦¥´¨¥ ¶ÊÎ±  ¶·μÉμ´μ¢ ¨ ¸μ¸ÉμÖ´¨¥ ³¨Ï¥´¨. �μ± § ´Ò ³¥Éμ¤Ò ±μ··¥±-
É¨·μ¢±¨ ¶μ²μ¦¥´¨Ö ¶ÊÎ±  ´  ³¨Ï¥´¨ ¢ ¢¥·É¨± ²Ó´μ° ¨ £μ·¨§μ´É ²Ó´μ° ¶²μ¸±μ¸ÉÖÌ. �¡μ¸´μ¢ ´ 
¢μ§³μ¦´μ¸ÉÓ ¨ ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¤ ²Ó´¥°Ï¥£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶μ¤μ¡´μ° ¸¨¸É¥³Ò ¤²Ö Ê¢¥²¨Î¥´¨Ö ¶·μ-
¨§¢μ¤¨É¥²Ó´μ¸É¨ ´ · ¡μÉ±¨ ¨§μÉμ¶μ¢ ¨ ¸´¨¦¥´¨Ö ¢¥·μÖÉ´μ¸É¨ ¶μ¢·¥¦¤¥´¨Ö ³¨Ï¥´¥° ¢μ ¢·¥³Ö
μ¡²ÊÎ¥´¨Ö.

In the report at the previous seminar in 2015 the system of monitoring and managing of proton beam
distribution on the target in the cyclotron RIC-14 was presented. In the present report we describe an
updated system for the U-150 cyclotron and analyze the experience of its maintenance. The presented
data conˇrm the fact that the obtained images re	ect adequately the proton beam position and the state
of the target. The methods of correction of the position of the beam on the target in the vertical and
horizontal planes are demonstrated. A possibility and a necessity of a further use of a similar system
for increasing the output of isotope production and reducing the possibility of target damages during
irradiation are substantiated.

PACS: 29.20.dg
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�¸´μ¢´μ° ¸Ë¥·μ° ¤¥ÖÉ¥²Ó´μ¸É¨ ¶·¥¤¶·¨ÖÉ¨Ö ‡�� ®–¨±²μÉ·μ´¯ Ö¢²Ö¥É¸Ö ¶·μ¨§¢μ¤-
¸É¢μ Í¨±²μÉ·μ´´ÒÌ · ¤¨μ´Ê±²¨¤μ¢,   É ±¦¥ ¨¸ÉμÎ´¨±μ¢ ¨§²ÊÎ¥´¨Ö ¨ £¥´¥· Éμ·μ¢ ±μ·μÉ-
±μ¦¨¢ÊÐ¨Ì · ¤¨μ´Ê±²¨¤μ¢ ´  ¨Ì μ¸´μ¢¥.

�  ¶·¥¤Ò¤ÊÐ¥³ ¸¥³¨´ ·¥ (2015 £.) ´ ³¨ ¡Ò²μ ¶·¥¤¸É ¢²¥´μ ¸μμ¡Ð¥´¨¥ μ ¸μ§¤ ´´μ° ¢
‡�� ®–¨±²μÉ·μ´¯ ¸¨¸É¥³¥ ±μ´É·μ²Ö §  · ¸¶·¥¤¥²¥´¨¥³ ¶ÊÎ±  ¶·μÉμ´μ¢ ¶μ ¶μ¢¥·Ì´μ¸É¨
³¨Ï¥´¨, μ¡²ÊÎ ¥³μ° ´  Í¨±²μÉ·μ´¥ ¶·¥¤¶·¨ÖÉ¨Ö. 
Ò²¨ μ¶¨¸ ´Ò ±μ´¸É·Ê±Í¨¨ Í¨±²μÉ·μ-
´μ¢, ³¨Ï¥´¥° ¨ ³¨Ï¥´´ÒÌ Ê¸É·μ°¸É¢, ¶ · ³¥É·Ò ¶ÊÎ±  ¶·μÉμ´μ¢, ¸¨¸É¥³  Ê¶· ¢²¥´¨Ö

1E-mail: cyclotron@obninsk.com
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· ¸¶·¥¤¥²¥´¨¥³ ¶ÊÎ±  ¶μ ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¨. ‚ μ¸´μ¢´μ³ ÔÉμ ± ¸ ²μ¸Ó ¨§³¥·¥´¨° ¶·¨
μ¡²ÊÎ¥´¨¨ ´  Í¨±²μÉ·μ´¥ �ˆ–-14.

„²Ö Í¨±²μÉ·μ´  “-150 ¡Ò²  ¸μ§¤ ´  ³μ¤¥·´¨§¨·μ¢ ´´ Ö ¸¨¸É¥³  ±μ´É·μ²Ö, ¢ ±μÉμ·μ°
ÊÎÉ¥´ μ¶ÒÉ · ¡μÉÒ ´  Í¨±²μÉ·μ´¥ �ˆ–-14 ¨ Ê¸É· ´¥´Ò ´¥¤μ¸É É±¨ ¶·¥¤Ò¤ÊÐ¥° ¸¨¸É¥³Ò.
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„²Ö ±μ´É·μ²Ö · ¸¶·¥¤¥²¥´¨Ö ¶ÊÎ±  ´  ³¨Ï¥´¨ ¶·¨³¥´Ö¥É¸Ö · §· ¡μÉ ´´ Ö ¢ ‡��
®–¨±²μÉ·μ´¯ ¸¨¸É¥³  ¤¨¸É ´Í¨μ´´μ£μ ±μ´É·μ²Ö É¥³¶¥· ÉÊ·Ò ³¨Ï¥´¨ (¤ ²¥¥ ¶μ É¥±¸ÉÊ
‘„Š’Œ), ¡²μ±-¸Ì¥³  ±μÉμ·μ° ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 1.

�¨¸. 1. 
²μ±-¸Ì¥³  ‘„Š’Œ

�·¨´Í¨¶ · ¡μÉÒ ‘„Š’Œ μ¸´μ¢ ´ ´  ¨§³¥·¥´¨¨ ¨´Ë· ±· ¸´μ£μ ¨§²ÊÎ¥´¨Ö μÉ ¶μ¢¥·Ì-
´μ¸É¨ ³¨Ï¥´¨ ¤ ÉÎ¨±μ³ ´  μ¸´μ¢¥ PbS ¸ ¶μ³μÐÓÕ μ¶É¨Î¥¸±μ° ¸¨¸É¥³Ò ¨ ¸± ´¨·ÊÕÐ¥£μ
¤¢ÊÌ±μμ·¤¨´ É´μ£μ ³μ¤Ê²Ö. ‘¨£´ ² μÉ ¤ ÉÎ¨± , Ö¢²ÖÕÐ¨°¸Ö ËÊ´±Í¨¥° É¥³¶¥· ÉÊ·Ò, ³μ-
¤Ê²¨·Ê¥É¸Ö ³¥Ì ´¨Î¥¸±¨³ ³μ¤Ê²ÖÉμ·μ³ ´  Î ¸ÉμÉ¥ ¶μ·Ö¤±  1000 ƒÍ ¨ Ê¸¨²¨¢ ¥É¸Ö ² ³-
¶μ¢Ò³ Ê¸¨²¨É¥²¥³ ¸ ¤¨ËË¥·¥´Í¨ ²Ó´Ò³ ¢ÒÌμ¤μ³, ÎÉμ §´ Î¨É¥²Ó´μ ¸´¨¦ ¥É ¢μ§¤¥°¸É¢¨¥
¶·μ³ÒÏ²¥´´ÒÌ ¶μ³¥Ì. „ ²Ó´¥°Ï¥¥ Ê¸¨²¥´¨¥ ¨ μ¡· ¡μÉ±  ¸¨£´ ²  μ¸ÊÐ¥¸É¢²ÖÕÉ¸Ö ¢´¥
§μ´Ò ¶μ¢ÒÏ¥´´μ° · ¤¨ Í¨μ´´μ° ´ £·Ê§±¨. “¶· ¢²¥´¨¥ ‘„Š’Œ ¶·μ¨¸Ìμ¤¨É ¢ ¤¢ÊÌ Ê·μ¢-
´ÖÌ. �¨¦´¨° Ê·μ¢¥´Ó, ¢Ò¶μ²´¥´´Ò° ´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ³ ±μ´É·μ²²¥·¥ ¸μ¡¸É¢¥´´μ°
· §· ¡μÉ±¨, Ê¶· ¢²Ö¥É Ï £μ¢Ò³¨ ¤¢¨£ É¥²Ö³¨ ¸± ´¨·ÊÕÐ¥£μ ³μ¤Ê²Ö ¨ ¸¨´Ì·μ´¨§¨·Ê¥É
¨§³¥·¥´¨¥ ¨´Ë· ±· ¸´μ£μ ¨§²ÊÎ¥´¨Ö ¸ ¶μ²μ¦¥´¨¥³ ÉμÎ±¨ ¸± ´¨·μ¢ ´¨Ö ´  ¶²μ¸±μ¸É¨
³¨Ï¥´¨. �¡³¥´ ¤ ´´Ò³¨ ¨ ±μ³ ´¤ ³¨ ¸ ¶¥·¸μ´ ²Ó´Ò³ ±μ³¶ÓÕÉ¥·μ³, · §³¥Ð¥´´Ò³ ´ 
· ¡μÎ¥³ ³¥¸É¥ μ¶¥· Éμ· , μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶μ ¶·μÉμ±μ²Ê RS-485. “¶· ¢²¥´¨¥ ¸¨¸É¥³μ°
¢ Í¥²μ³ ¢Ò¶μ²´Ö¥É¸Ö ¨§ ¶·μ£· ³³Ò ¸μ¡¸É¢¥´´μ° · §· ¡μÉ±¨. ‘± ´¨·μ¢ ´¨¥ ¢μ§³μ¦´μ
± ± ¶μ £μ·¨§μ´É ²Ó´μ° ¨²¨ ¢¥·É¨± ²Ó´μ° ±μμ·¤¨´ É ³, É ± ¨ ¶μ ¢¸¥° ¶μ¢¥·Ì´μ¸É¨ ³¨-
Ï¥´¨ (¶² ´ ·´μ¥ ¸± ´¨·μ¢ ´¨¥). ‚μ§³μ¦´μ μ¤´μ±· É´μ¥ ¸± ´¨·μ¢ ´¨¥ ¨ ¸± ´¨·μ¢ ´¨¥
¶μ É °³¥·Ê.
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Šμ´É·μ²Ó · ¸¶·¥¤¥²¥´¨Ö ¶ÊÎ±  ´  ³¨Ï¥´¨ ¢ ´ Î ²¥ ¨ ¢ ¶·μÍ¥¸¸¥ μ¡²ÊÎ¥´¨Ö μ¸ÊÐ¥-
¸É¢²Ö¥É¸Ö ¶ÊÉ¥³ ¶¥·¨μ¤¨Î¥¸±μ£μ ¨§³¥·¥´¨Ö · ¸¶·¥¤¥²¥´¨Ö É¥¶²μ¢μ£μ ¶μ²Ö ´  ¶μ¢¥·Ì´μ-
¸É¨ ³¨Ï¥´¨. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò ¸± ´¨·μ¢ ´¨Ö ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 2.
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�¨¸. 2. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò ¸± ´¨·μ¢ ´¨Ö

�·μ£· ³³  ¨³¥¥É ¶·¥¤Ê¶·¥¤¨É¥²Ó´ÊÕ ¨  ¢ ·¨°´ÊÕ ¸¨£´ ²¨§ Í¨Õ, ±μÉμ· Ö ¸· ¡ ÉÒ-
¢ ¥É ¶·¨ ¶·¥¢ÒÏ¥´¨¨ § ¤ ´´ÒÌ ¶μ·μ£μ¢.
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“¶· ¢²¥´¨¥ · ¸¶·¥¤¥²¥´¨¥³ ¶ÊÎ±  ¶μ £μ·¨§μ´É ²¨ ¶·μ¨§¢μ¤¨É¸Ö §  ¸Î¥É ¨§³¥´¥´¨Ö
§´ Î¥´¨Ö ¶¥·¢μ° £ ·³μ´¨±¨  §¨³ÊÉ ²Ó´μ° ¢ ·¨ Í¨¨ ³ £´¨É´μ£μ ¶μ²Ö ¸ ¶μ³μÐÓÕ ¢´¥Ï´¨Ì
±μ··¥±É¨·ÊÕÐ¨Ì ± ÉÊÏ¥±, Ê¸É ´μ¢²¥´´ÒÌ ´  ±μ´¥Î´ÒÌ · ¤¨Ê¸ Ì Ê¸±μ·¥´¨Ö. ‚¥·É¨± ²Ó-
´μ¥ ¸³¥Ð¥´¨¥ ¶ÊÎ±  μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸ ¶μ³μÐÓÕ ¤μ¶μ²´¨É¥²Ó´ÒÌ μ¡³μÉμ± ´  ±μ´¥Î´ÒÌ
· ¤¨Ê¸ Ì Ê¸±μ·¥´¨Ö ¶ÊÎ± .

‘ ¶μ³μÐÓÕ Ê¶· ¢²¥´¨Ö · ¸¶·¥¤¥²¥´¨¥³ ¶ÊÎ±  ¢ ´ Î ²¥ μ¡²ÊÎ¥´¨Ö ³Ò ¤μ¡¨¢ ¥³¸Ö
μ¶É¨³ ²Ó´μ£μ · ¸¶·¥¤¥²¥´¨Ö É¥¶²μ¢μ£μ ¶μ²Ö ¶μ ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¨ ¨ ¶μ¤¤¥·¦¨¢ ¥³
ÔÉμ · ¸¶·¥¤¥²¥´¨¥ ¢ ¤ ²Ó´¥°Ï¥³. ‚ ¶·μÍ¥¸¸¥ μ¡²ÊÎ¥´¨Ö · ¸¶·¥¤¥²¥´¨¥ ³μ¦¥É ³¥´ÖÉÓ¸Ö.
�´μ ³μ¦¥É · ¢´μ³¥·´μ · ¸É¨, ÎÉμ ¸¢Ö§ ´μ ¸ ¶μÉ¥³´¥´¨¥³ ¶μ¢¥·Ì´μ¸É´μ£μ ¸²μÖ, ¨²¨
´  ´¥³ ¶μÖ¢²ÖÕÉ¸Ö ¶¨±¨, ÎÉμ £μ¢μ·¨É μ ¢μ§³μ¦´μ³ ´ Î ²¥ ¶μ¢·¥¦¤¥´¨Ö ³¨Ï¥´¨. …¸²¨
´  ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¨ ¶μÖ¢²ÖÕÉ¸Ö ¶¨±¨ ¢μ§· ¸É ´¨Ö É¥¶²μ¢μ£μ ¶μ²Ö, Éμ ¶·μ¢μ¤¨É¸Ö
±μ··¥±É¨·μ¢±  · ¸¶·¥¤¥²¥´¨Ö ¸ Í¥²ÓÕ ¸´¨¦¥´¨Ö ÔÉ¨Ì ¶¨±μ¢. …¸²¨ ¸´¨§¨ÉÓ ¶¨±¨ ´¥ Ê¤ -
¥É¸Ö, Éμ μ¡²ÊÎ¥´¨¥ ¶·μ¤μ²¦ ¥É¸Ö ´  ¸´¨¦¥´´μ° ³μÐ´μ¸É¨ ¤μ ¤μ¸É¨¦¥´¨Ö ÔÉ¨³¨ ¶¨± ³¨
¶·¥¤¥²Ó´μ£μ §´ Î¥´¨Ö ¤²Ö ¤ ´´μ° ³¨Ï¥´¨. ”μÉμ£· Ë¨·μ¢ ´¨¥ ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¨ ¤μ
´ Î ²  ¨ ¶μ¸²¥ μ±μ´Î ´¨Ö μ¡²ÊÎ¥´¨Ö ¶μ§¢μ²Ö¥É ¸· ¢´¨¢ ÉÓ ·¥§Ê²ÓÉ ÉÒ ¸± ´¨·μ¢ ´¨Ö ¨
Ë ±É¨Î¥¸±μ¥ ¸μ¸ÉμÖ´¨¥ ³¨Ï¥´¨. Šμ£¤  ¢μ§´¨± ÕÉ ¸μ³´¥´¨Ö ¢ Í¥²μ¸É´μ¸É¨ ¶μ±·ÒÉ¨Ö
³¨Ï¥´¨, μ¡²ÊÎ¥´¨¥ μ¸É ´ ¢²¨¢ ÕÉ, ³¨Ï¥´Ó ËμÉμ£· Ë¨·ÊÕÉ ¨ ¶·¨´¨³ ÕÉ ·¥Ï¥´¨¥ μ
¶·μ¤μ²¦¥´¨¨ ¨²¨ ¶·¥±· Ð¥´¨¨ μ¡²ÊÎ¥´¨Ö.
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�·¨³¥·Ò É¨¶¨Î´μ£μ · ¸¶·¥¤¥²¥´¨Ö É¥¶²μ¢μ£μ ¶μ²Ö ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 3Ä6.
�  ¸²¥¤ÊÕÐ¨Ì ·¨¸Ê´± Ì ¶μ± § ´  ¤¨´ ³¨±  ¨§³¥´¥´¨Ö É¥¶²μ¢μ£μ ¶μ²Ö ¢ ¶·μÍ¥¸¸¥

μ¡²ÊÎ¥´¨Ö ¤²Ö ´¨±¥²¥¢μ° ³¨Ï¥´¨ (·¨¸. 7) ¨ ¥¥ ËμÉμ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö (·¨¸. 8).
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�¨¸. 3. � ¸¶·¥¤¥²¥´¨¥ É¥¶²μ¢μ£μ ¶μ²Ö ´  ¶μ¢¥·Ì´μ¸É¨ ¶²μ¸±μ° ² ´É ´μ¢μ° ³¨Ï¥´¨ (�ˆ–-14)

�¨¸. 4. � ¸¶·¥¤¥²¥´¨¥ É¥¶²μ¢μ£μ ¶μ²Ö ´  ¶μ¢¥·Ì´μ¸É¨ ·μ¤¨¥¢μ° ³¨Ï¥´¨ (�ˆ–-14)

�¨¸. 5. � ¸¶·¥¤¥²¥´¨¥ É¥¶²μ¢μ£μ ¶μ²Ö ´  ¶μ¢¥·Ì´μ¸É¨ GaNi-³¨Ï¥´¨ (“-150)

�¨¸. 6. � ¸¶·¥¤¥²¥´¨¥ É¥¶²μ¢μ£μ ¶μ²Ö ´  ¶μ¢¥·Ì´μ¸É¨ Ni-³¨Ï¥´¨ (“-150)
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�¨¸. 7. „¨´ ³¨±  ¨§³¥´¥´¨Ö É¥¶²μ¢μ£μ ¶μ²Ö ¢ ¶·μÍ¥¸¸¥ μ¡²ÊÎ¥´¨Ö ¤²Ö ´¨±¥²¥¢μ° ³¨Ï¥´¨

�¨¸. 8. �¨±¥²¥¢ Ö ³¨Ï¥´Ó ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö
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„²Ö ¸· ¢´¨É¥²Ó´μ£μ  ´ ²¨§  É¥¶²μ¢ÒÌ ¶μ²¥° ³¨Ï¥´¥° ¡Ò²  · §· ¡μÉ ´  ¸¶¥Í¨ ²¨§¨-
·μ¢ ´´ Ö ¶·μ£· ³³ -¶·μ¸³μÉ·μ¢Ð¨±, ¶μ§¢μ²ÖÕÐ Ö μÉμ¡· ¦ ÉÓ ¸± ´Ò ¨ ¶ · ³¥É·Ò μ¡²Ê-
Î¥´¨Ö ¤²Ö ¤¢ÊÌ ³¨Ï¥´¥° μ¤´μ¢·¥³¥´´μ. �·¨³¥· · ¡μÉÒ ¶·μ£· ³³Ò ¶·¨¢¥¤¥´ ´  ·¨¸. 9.

�¨¸. 9. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò-¶·μ¸³μÉ·μ¢Ð¨± 

�·£ ´¨§μ¢ ´ ¤¨¸É ´Í¨μ´´Ò° ¤μ¸ÉÊ¶ ±  ·Ì¨¢Ê ¸± ´μ¢ ´  ¤μ³ Ï´¨Ì ±μ³¶ÓÕÉ¥· Ì ¢¥-
¤ÊÐ¨Ì ¸¶¥Í¨ ²¨¸Éμ¢. �Éμ ¶μ§¢μ²Ö¥É Ê¤ ²¥´´μ ±μ´É·μ²¨·μ¢ ÉÓ ¶·μÍ¥¸¸ μ¡²ÊÎ¥´¨Ö ¨ ¸¢μ¥-
¢·¥³¥´´μ ±μ··¥±É¨·μ¢ ÉÓ ¤¥°¸É¢¨Ö μ¶¥· É¨¢´μ£μ ¶¥·¸μ´ ²  ¢ ´¥ÏÉ É´ÒÌ ¸¨ÉÊ Í¨ÖÌ.
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‡  ¶·μÏ¥¤Ï¥¥ ¢·¥³Ö ¡Ò² ´ · ¡μÉ ´ μ¶ÒÉ Ô±¸¶²Ê É Í¨¨ ÔÉμ° ¸¨¸É¥³Ò, ¢ÒÖ¢²¥´Ò ¥¥
´¥¤μ¸É É±¨, ¶·μ¢¥¤¥´  ¥¥ ¤μ· ¡μÉ± . � ±μ¶²¥´  μ£·μ³´ Ö ¡ §  · ¸¶·¥¤¥²¥´¨° É¥¶²μ¢ÒÌ
¶μ²¥° ´  ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¥° ¢ ¶·μÍ¥¸¸¥ μ¡²ÊÎ¥´¨Ö. ‚ ·¥§Ê²ÓÉ É¥ ¨¸¶μ²Ó§μ¢ ´¨Ö ÔÉμ£μ
μ¶ÒÉ  ¨ ¡Ò²¨ ´ °¤¥´Ò Ì · ±É¥·´Ò¥ ¶·¨§´ ±¨, μ¶·¥¤¥²ÖÕÐ¨¥ ³μ³¥´É ¶·¥±· Ð¥´¨Ö μ¡-
²ÊÎ¥´¨Ö. Š·μ³¥ Éμ£μ,  ´ ²¨§ ¶μ²ÊÎ¥´´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¶μ¤É¢¥·¦¤ ¥É, ÎÉμ ¶μ²ÊÎ ¥³Ò¥
¨§μ¡· ¦¥´¨Ö  ¤¥±¢ É´μ μÉ· ¦ ÕÉ ¶μ²μ¦¥´¨¥ ¶ÊÎ±  ¶·μÉμ´μ¢ ¨ ¸μ¸ÉμÖ´¨¥ ³¨Ï¥´¨.

‚¸¥ ¨§²μ¦¥´´μ¥ ¢ÒÏ¥ ¶μ± §Ò¢ ¥É ¢μ§³μ¦´μ¸ÉÓ ¨ ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¤ ²Ó´¥°Ï¥£μ ¨¸-
¶μ²Ó§μ¢ ´¨Ö ¶μ¤μ¡´μ° ¸¨¸É¥³Ò ¤²Ö Ê¢¥²¨Î¥´¨Ö ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ´ · ¡μÉ±¨ ¨§μÉμ¶μ¢
¨ ¸´¨¦¥´¨Ö ¢¥·μÖÉ´μ¸É¨ ¶μ¢·¥¦¤¥´¨Ö ³¨Ï¥´¥° ¢μ ¢·¥³Ö μ¡²ÊÎ¥´¨Ö.

‡�Š‹	—…�ˆ…

‘μ§¤ ´´ Ö ¢ ‡�� ®–¨±²μÉ·μ´¯ ¸¨¸É¥³  Ê¶· ¢²¥´¨Ö ¨ ±μ´É·μ²Ö · ¸¶·¥¤¥²¥´¨Ö ¶ÊÎ± 
¶·μÉμ´μ¢ ¶μ ¶μ¢¥·Ì´μ¸É¨ ³¨Ï¥´¨ ¢μ ¢·¥³Ö μ¡²ÊÎ¥´¨Ö · ¡μÉ ¥É ¢ ÏÉ É´μ³ ·¥¦¨³¥ ¡μ²¥¥
¤¢ÊÌ ²¥É. �´  ¶μ§¢μ²Ö¥É ´ ³ ¶·μ¢μ¤¨ÉÓ μ¡²ÊÎ¥´¨¥ ¶· ±É¨Î¥¸±¨ ´  ¶·¥¤¥²Ó´μ° ³μÐ´μ¸É¨,
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±μÉμ·ÊÕ ¤²¨É¥²Ó´μ ³μ¦¥É ¢Ò¤¥·¦ ÉÓ ³¨Ï¥´Ó ¡¥§ § ³¥É´μ£μ · §·ÊÏ¥´¨Ö μ¡²ÊÎ ¥³μ£μ
¸²μÖ. �Éμ ¶μ§¢μ²Ö¥É ¶μ²ÊÎ¨ÉÓ ³ ±¸¨³ ²Ó´ÊÕ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¤²Ö ¤ ´´μ° ³¨Ï¥´¨ ¨
¸´¨¦ ¥É ¢¥·μÖÉ´μ¸ÉÓ ¶μ¢·¥¦¤¥´¨Ö ³¨Ï¥´¥° ¢μ ¢·¥³Ö μ¡²ÊÎ¥´¨Ö.

�·μ£· ³³ -¶·μ¸³μÉ·μ¢Ð¨± É¥³¶¥· ÉÊ·´ÒÌ ¶μ²¥° ¶μ³μ£ ¥É ¶·μ¢μ¤¨ÉÓ ¸· ¢´¨É¥²Ó´Ò°
 ´ ²¨§ ·¥§Ê²ÓÉ Éμ¢ μ¡²ÊÎ¥´¨Ö ´  μ¤´μÉ¨¶´ÒÌ ³¨Ï¥´ÖÌ ¨, ± ± ¸²¥¤¸É¢¨¥, μ¸ÊÐ¥¸É¢²ÖÉÓ
μ¡²ÊÎ¥´¨¥ ³¨Ï¥´¥° ¶ÊÎ± ³¨ ¶·μÉμ´μ¢ ³ ±¸¨³ ²Ó´μ ¢μ§³μ¦´μ° ¨´É¥´¸¨¢´μ¸É¨ ¡¥§ ±·¨-
É¨Î¥¸±¨Ì ¶μ¢·¥¦¤¥´¨°.

‘· ¢´¥´¨¥ ·¥ ²Ó´μ£μ ¸μ¸ÉμÖ´¨Ö ³¨Ï¥´¨ ¶μ¸²¥ μ¡²ÊÎ¥´¨Ö ¨ ¸± ´μ¢ É¥¶²μ¢ÒÌ ¶μ²¥°
¢μ ¢·¥³Ö μ¡²ÊÎ¥´¨Ö ¸¢¨¤¥É¥²Ó¸É¢Ê¥É, ÎÉμ ¸¨¸É¥³   ¤¥±¢ É´μ μÉ· ¦ ¥É ¸μ¸ÉμÖ´¨¥ ³¨Ï¥´¨
¢ ¶·μÍ¥¸¸¥ μ¡²ÊÎ¥´¨Ö.

’ ±¨³ μ¡· §μ³, μÎ¥¢¨¤´  ¶μ²¥§´μ¸ÉÓ ¨ ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¤ ²Ó´¥°Ï¥£μ ¨¸¶μ²Ó§μ¢ ´¨Ö
¶μ¤μ¡´μ° ¸¨¸É¥³Ò ¤²Ö Ê¢¥²¨Î¥´¨Ö ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ´ · ¡μÉ±¨ ¨§μÉμ¶μ¢ ¨ ¸´¨¦¥´¨Ö
¢¥·μÖÉ´μ¸É¨ ¶μ¢·¥¦¤¥´¨Ö ³¨Ï¥´¥° ¢μ ¢·¥³Ö μ¡²ÊÎ¥´¨Ö.


