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„ ´μ μ¶¨¸ ´¨¥ · §· ¡μÉ ´´μ° ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶² ÉËμ·³Ò ¨¸ÉμÎ´¨±  ¨μ´μ¢ ®Š·¨μ´¯. ˆ§²μ-
¦¥´  ±μ´Í¥¶Í¨Ö ±μ´¸É·Ê±Í¨¨ ¶² ÉËμ·³Ò. �·μ¢¥¤¥´´Ò¥ · ¸Î¥ÉÒ ¢²¨Ö´¨Ö ±μ´¸É·Ê±Í¨¨ ¨ ³ É¥·¨-
 ²μ¢ ´  ³ £´¨É´μ¥ ¶μ²¥ ¨¸ÉμÎ´¨±  ¶μ§¢μ²¨²¨ μ¶·¥¤¥²¨ÉÓ  ¸¸μ·É¨³¥´É ³ É¥·¨ ²μ¢, ¶·¨£μ¤´ÒÌ ¤²Ö
¨§£μÉμ¢²¥´¨Ö ¶² ÉËμ·³Ò. ‚Ò¡· ´Ò ¨ μ¶¨¸ ´Ò μ¸´μ¢´Ò¥ Ô²¥³¥´ÉÒ ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶² ÉËμ·³Ò
(¢Ò¸μ±μ¢μ²ÓÉ´Ò° ¨¸ÉμÎ´¨±, · §¢Ö§Ò¢ ÕÐ¨¥ ¨§μ²ÖÉμ·Ò ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ¨¸ÉμÎ´¨±  ¨ μ¸´μ¢´μ° ¨
¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì ¶² ÉËμ·³). �¶·¥¤¥²¥´μ, ÎÉμ ¤²Ö ¨¸±²ÕÎ¥´¨Ö Ô²¥±É·¨Î¥¸±¨Ì ¶·μ¡μ¥¢ ¨ ±μ·μ´´ÒÌ
· §·Ö¤μ¢ ´¥μ¡Ìμ¤¨³μ ¨¸¶μ²Ó§μ¢ ÉÓ Ô²¥±É·¨Î¥¸±¨ Ô±· ´¨·μ¢ ´´Ò° ± ´ ² ¤²Ö ± ¡¥²¥° ¸¢Ö§¨ ¨¸ÉμÎ-
´¨±  ®Š·¨μ´¯ ¸ ±·¨μ±Ê²¥·μ³ ¨ ¨¸ÉμÎ´¨± ³¨ ¶¨É ´¨Ö.

The description of the developed high-voltage platform of the KRION ion source is given. The
concept of design of the platform is explained. The carried-out calculations of in	uence of design and
materials on magnetic ˇeld of the source allowed us to deˇne the range of the materials suitable for
manufacture of the platform. Basic elements of the high-voltage platform (the high-voltage source,
decoupling insulators of a high-voltage source and the main and accompanying platforms) are chosen
and described. It is deˇned that to avoid electric breakdowns and corona discharges it is necessary
to use an electrically screened channel for KRION source communication wires with a cryocooler and
power supplies.

PACS: 07.77.Ka

‚‚…„…�ˆ…

‚ �¡Ñ¥¤¨´¥´´μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¶·μ¤μ²¦ ÕÉ¸Ö · §· ¡μÉ±  ¨ ¸μ§¤ -
´¨¥ ¨μ´´μ£μ ±μ²² °¤¥·  NICA [1]. ‚ ¤ ´´μ° · ¡μÉ¥ ¶·¥¤²μ¦¥´ · §· ¡μÉ ´´Ò° ¢ ·¨ ´É
¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶² ÉËμ·³Ò ¤²Ö · §³¥Ð¥´¨Ö ¨¸ÉμÎ´¨±  ¨μ´μ¢ ®Š·¨μ´¯ ¨ ¸μ¶ÊÉ¸É¢ÊÕ-
Ð¥£μ μ¡μ·Ê¤μ¢ ´¨Ö. ‚Ò¸μ±μ¢μ²ÓÉ´ Ö ¶² ÉËμ·³  (·¨¸. 1) ¸μ¸Éμ¨É ¨§ É·¥Ì Î ¸É¥°. ‘ ³
¨¸ÉμÎ´¨± ®Š·¨μ´¯ · ¸¶μ²μ¦¥´ ´  μ¸´μ¢´μ° ¶² ÉËμ·³¥, ´ Ìμ¤ÖÐ¥°¸Ö ¶μ¤ ¶μÉ¥´Í¨ ²μ³
¢ 150 ±‚.

1E-mail: asid@sunse.jinr.ru
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�¨¸. 1. �¡Ð¨° ¢¨¤ ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶² ÉËμ·³Ò

1. ‚›‘�Š�‚�‹œ’�›… �‹�’”��Œ›

�¸´μ¢´ Ö ¶² ÉËμ·³  ¤μ²¦´  ¢Ò¶μ²´ÖÉÓ · §¢Ö§±Ê ¨¸ÉμÎ´¨±  ¶μ ¢Ò¸μ±μ³Ê ´ ¶·Ö¦¥´¨Õ
¨ μ¡¥¸¶¥Î¨¢ ÉÓ ± ± ÉμÎ´ÊÕ ¸ÉÒ±μ¢±Ê, É ± ¨ ¶μ¢μ·μÉ ¨¸ÉμÎ´¨±  ´  90◦ ¶·¨ · ¸¸ÉÒ±μ¢±¥
¤²Ö μ¸ÊÐ¥¸É¢²¥´¨Ö Õ¸É¨·μ¢±¨, ¨§³¥·¥´¨° ¨ ¤·Ê£¨Ì · ¡μÉ. �¸´μ¢´ Ö ¶² ÉËμ·³  ¸μ¸Éμ¨É
¨§ ¤Õ· ²¥¢μ£μ ²¨¸É , ±μÉμ·Ò° ¸¢Ö§Ò¢ ¥É Î¥ÉÒ·¥ μ¶μ·´μ-¸É¥·¦´¥¢ÒÌ ¨§μ²ÖÉμ· . �  ²¨-
¸É¥ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö Î¥ÉÒ·¥ ¤μ³±· É , ±μÉμ·Ò¥ § ±·¥¶²ÖÕÉ¸Ö ¸ μ¤´μ° ¸Éμ·μ´Ò ± ¶²¨É¥,
  ¸ ¤·Ê£μ° Å ± · ³¥, ¸μ¡· ´´μ° ¨§ £μÉμ¢ÒÌ ±μ´¸É·Ê±É¨¢μ¢ ®Boschrexroth¯. �  · ³¥
§ ±·¥¶²¥´Ò Ï ·μ¢Ò¥ μ¶μ·Ò, ´  ±μÉμ·Ò¥ Ê¸É ´ ¢²¨¢ ¥É¸Ö ¤Õ· ²¥¢ Ö ¶²¨É  ¸ ¨¸ÉμÎ´¨±μ³
®Š·¨μ´¯. „μ³±· ÉÒ ¶μ§¢μ²ÖÕÉ ·¥£Ê²¨·μ¢ ÉÓ ¨¸ÉμÎ´¨± ¶μ ¢¥·É¨± ²¨,   Ï ·μ¢Ò¥ μ¶μ·Ò Å
¢ £μ·¨§μ´É ²Ó´μ° ¶²μ¸±μ¸É¨. ’μÎ´μ¸ÉÓ ·¥£Ê²¨·μ¢±¨ ¸μ¸É ¢²Ö¥É ¤μ²¨ ³¨²²¨³¥É· . �¸´μ¢-
´ Ö ¶·μ¡²¥³  ¶·¨ · §· ¡μÉ±¥ ¶² ÉËμ·³Ò, ±·μ³¥ ¢Ò¸μ±μ¢μ²ÓÉ´μ° · §¢Ö§±¨, ¸μ¸ÉμÖ²  ¢
Éμ³, ÎÉμ ¨¸¶μ²Ó§μ¢ ´¨¥ ¢ ±μ´¸É·Ê±Í¨¨ ¶² ÉËμ·³Ò ³ É¥·¨ ²μ¢, μ¡² ¤ ÕÐ¨Ì ³ £´¨É´Ò³¨
¸¢μ°¸É¢ ³¨, ¨ ±μ³¶²¥±ÉÊÕÐ¨Ì, ¨§£μÉμ¢²¥´´ÒÌ ¨§ ´¨Ì, ¶·¨¢μ¤¨É ± ´¥¤μ¶Ê¸É¨³μ³Ê ¨¸± -
¦¥´¨Õ ³ £´¨É´μ£μ ¶μ²Ö ¨¸ÉμÎ´¨±  ®Š·¨μ´¯. Š ± ¶· ¢¨²μ, É ±¨¥ ³ É¥·¨ ²Ò ¤¥Ï¥¢²¥ ¨
¤μ¸ÉÊ¶´¥¥. �μ · ¸Î¥ÉÒ ¶μ± § ²¨, ÎÉμ ³ £´¨É´Ò¥ ³ É¥·¨ ²Ò ¢ ±μ´¸É·Ê±Í¨¨ ¤μ²¦´Ò · ¸-
¶μ² £ ÉÓ¸Ö ´  · ¸¸ÉμÖ´¨¨ ´¥ ³¥´¥¥ 1 ³ μÉ μ¸¨ ¨¸ÉμÎ´¨±  ®Š·¨μ´¯, ÎÉμ¡Ò ´¥ ¨¸± ¦ ÉÓ ¥£μ
³ £´¨É´μ¥ ¶μ²¥. ‚ Î ¸É´μ¸É¨, ¶μ ÔÉμ° ¦¥ ¶·¨Î¨´¥ ¶·¨Ï²μ¸Ó μÉ± § ÉÓ¸Ö μÉ ¨¸¶μ²Ó§μ¢ ´¨Ö
Ï ·μ¢ÒÌ μ¶μ·, ¨§£μÉμ¢²¥´´ÒÌ ¨§ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨ ³ ·±¨ AISI420 (¸³. ¶·¨²μ¦¥´¨¥).
�μÔÉμ³Ê ³ É¥·¨ ²Ò, § ²μ¦¥´´Ò¥ ¢ ±μ´¸É·Ê±Í¨Õ μ¸´μ¢´μ° ¶² ÉËμ·³Ò, Å ÔÉμ ¤Õ· ²Ó ¨
² ÉÊ´Ó. ˜ ·μ¢Ò¥ μ¶μ·Ò, ±μÉμ·Ò¥ μ¡¥¸¶¥Î¨¢ ÕÉ ¶¥·¥³¥Ð¥´¨¥ ¨¸ÉμÎ´¨±  ¢ £μ·¨§μ´É ²Ó-
´μ° ¶²μ¸±μ¸É¨, É¨¶  LP45 ¨§£μÉμ¢²¥´Ò ¨§ ´¥³ £´¨É´μ£μ  Í¥É ²Ö.

„¢¥ ¶² ÉËμ·³Ò, ¸μ¶ÊÉ¸É¢ÊÕÐ¨¥ μ¸´μ¢´μ°, ¶·¥¤´ §´ Î¥´Ò ¤²Ö · §³¥Ð¥´¨Ö ¸Éμ°±¨
¸ Ô²¥±É·μ´´μ°  ¶¶ · ÉÊ·μ° ¨ ±·¨μ±Ê²¥· . �² ÉËμ·³Ò ¢Ò¶μ²´¥´Ò μ¤´μÉ¨¶´μ. Š ¦¤ Ö
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¨§ ´¨Ì ¸μ¸Éμ¨É ¨§ ¤Õ· ²¥¢μ£μ ²¨¸É , ±μÉμ·Ò° ¸¢Ö§Ò¢ ¥É Î¥ÉÒ·¥ μ¶μ·´μ-¸É¥·¦´¥¢ÒÌ ¨§μ-
²ÖÉμ· . �¡¥ ¸μ¶ÊÉ¸É¢ÊÕÐ¨¥ ¶² ÉËμ·³Ò, ± ± ¨ μ¸´μ¢´ Ö, ´ Ìμ¤ÖÉ¸Ö ¶μ¤ ¶μÉ¥´Í¨ ²μ³
¢ 150 ±‚.

2. �‘��‚�›… �‹…Œ…�’› ‚›‘�Š�‚�‹œ’��ƒ� ����“„�‚��ˆŸ

� §¢Ö§±  ¶² ÉËμ·³ ¶μ ¢Ò¸μ±μ³Ê ´ ¶·Ö¦¥´¨Õ ¶μ μÉ´μÏ¥´¨Õ ± §¥³²¥ μ¸ÊÐ¥¸É¢²Ö-
¥É¸Ö ¸ ¶μ³μÐÓÕ Î¥ÉÒ·¥Ì ¶μ²¨³¥·´ÒÌ μ¶μ·´μ-¸É¥·¦´¥¢ÒÌ ¨§μ²ÖÉμ·μ¢ É¨¶ 
�‘Š-20-35-�01-3 (·¨¸. 2). ‚ ÔÉ¨Ì ¨§μ²ÖÉμ· Ì ¨¸¶μ²Ó§Ê¥É¸Ö ¸É¥±²μ¶² ¸É¨±μ¢Ò° ³μ´μ²¨É-
´Ò° ¸É¥·¦¥´Ó ¸ ±·¥³´¨°μ·£ ´¨Î¥¸±μ° μ¡μ²μÎ±μ°, ±μÉμ·Ò¥ ¨¸±²ÕÎ ÕÉ ¢μ§´¨±´μ¢¥´¨¥
· §·Ö¤μ¢ ¨ ¶·μ¡μÖ,   É ±¦¥ Éμ±  ÊÉ¥Î±¨ ¶μ ¢´ÊÉ·¥´´¥° ¶μ²μ¸É¨. ‚Ò¸μ±μ¢μ²ÓÉ´Ò¥ ¨¸-
¶ÒÉ ´¨Ö ¨§μ²ÖÉμ·  �‘Š-20-35-�01-3 ¶μ± § ²¨, ÎÉμ μ´ ³μ¦¥É ¢Ò¤¥·¦¨¢ ÉÓ ¶μ¸ÉμÖ´´μ¥
´ ¶·Ö¦¥´¨¥ ´¥ ³¥´¥¥ 160 ±‚.

�¨¸. 2. ˆ§μ²ÖÉμ· �‘Š-20-35-�01-3 �¨¸. 3. ‚Ò¸μ±μ¢μ²ÓÉ´Ò° ¨¸ÉμÎ´¨±
XRV225*3000

�¨¸. 4. � §¢Ö§Ò¢ ÕÐ¨° ¨§μ²ÖÉμ· ¨¸ÉμÎ´¨± 
XRV 225*3000

�μÉ¥´Í¨ ² ¶² ÉËμ·³Ò § ¤ ¥É¸Ö Ê¶· -
¢²Ö¥³Ò³ μÉ ±μ³¶ÓÕÉ¥·  ¢Ò¸μ±μ¢μ²ÓÉ-
´Ò³ ¨¸ÉμÎ´¨±μ³ XRV 225*3000 (·¨¸. 3),
¨§£μÉμ¢²¥´´Ò³ Ë¨·³μ° ®Spellman¯. ‚Ò-
Ìμ¤´μ¥ ´ ¶·Ö¦¥´¨¥ ¨¸ÉμÎ´¨±  ¤μ 225 ±‚,
³μÐ´μ¸ÉÓ 3 ±‚É. �μ¤¸μ¥¤¨´¥´¨¥
¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ¨¸ÉμÎ´¨±  ± ¶² É-
Ëμ·³¥ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ± ¡¥²Ó´μ° ¸¡μ·-
±μ° Î¥·¥§ ¢Ò¸μ±μ¢μ²ÓÉ´Ò° · §¢Ö§Ò¢ -
ÕÐ¨° ¨§μ²ÖÉμ·. Š ¡¥²Ó´ Ö ¸¡μ·± 
¤²Ö ÔÉμ£μ É¨¶  ¨¸ÉμÎ´¨±μ¢ ¶·μ¨§¢μ¤¨É¸Ö
Ë¨·³μ° ®Claymount¯ ¨ ³μ¦¥É μ¡¥¸¶¥Î¨-
¢ ÉÓ ¥£μ · ¡μÉÊ ¶·¨ ¢ÒÌμ¤´μ³ ´ ¶·Ö¦¥-
´¨¨ 225 ±‚.

‚Ò¸μ±μ¢μ²ÓÉ´Ò° · §¢Ö§Ò¢ ÕÐ¨° ¨§μ²ÖÉμ· (·¨¸. 4) ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ¨¸ÉμÎ´¨± 
XRV 225*3000 Ê¸É ´ ¢²¨¢ ¥É¸Ö ´  · ³¥ ¸μ ¸Éμ·μ´Ò ¢Ò¢μ¤  ¨μ´´μ£μ ¶ÊÎ±  ¨§ ¨¸ÉμÎ-
´¨±  ®Š·¨μ´¯. �´ ¨§£μÉμ¢²¥´ ¨§ μ·£¸É¥±²  ¨ μ¡² ¤ ¥É · §¢¨Éμ° ¶μ¢¥·Ì´μ¸ÉÓÕ, ±μÉμ· Ö
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¸¶μ¸μ¡´  μ¡¥¸¶¥Î¨ÉÓ · ¡μÉÊ ¨¸ÉμÎ´¨±  ®Š·¨μ´¯ ¶·¨ ³ ±¸¨³ ²Ó´μ³ ¢ÒÌμ¤´μ³ ´ ¶·Ö¦¥-
´¨¨ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ¨¸ÉμÎ´¨± . ‚μ ¢´ÊÉ·¥´´¥° ¶μ²μ¸É¨ ¨§μ²ÖÉμ· , ±μÉμ· Ö § ¶μ²´Ö¥É¸Ö
É· ´¸Ëμ·³ Éμ·´Ò³ ³ ¸²μ³, Ê¸É ´μ¢²¥´ · §Ñ¥³ ¤²Ö ¥£μ ¸μÎ²¥´¥´¨Ö ¸ ± ¡¥²¥³ μÉ ¢Ò¸μ±μ-
¢μ²ÓÉ´μ£μ ¨¸ÉμÎ´¨± .

„²Ö ¸μ¥¤¨´¥´¨Ö ¨¸ÉμÎ´¨±  ®Š·¨μ´¯ ¸ Ô²¥±É·μ´´μ°  ¶¶ · ÉÊ·μ° ¨ ±·¨μ±Ê²¥·μ³ ¶·¥-
¤Ê¸³μÉ·¥´ Ô±· ´¨·μ¢ ´´Ò° ± ¡¥²Ó´Ò° ± ´ ², ¢ ±μÉμ·μ³ ¡Ê¤ÊÉ · §³¥Ð ÉÓ¸Ö ¸¨²μ¢Ò¥ ¨
¨§³¥·¨É¥²Ó´Ò¥ ± ¡¥²¨ ¨ É·Ê¡μ¶·μ¢μ¤ ¸ Ì² ¤ £¥´Éμ³. Š ¡¥²Ó´Ò° ± ´ ² ¸μ¸Éμ¨É ¨§ · §-
·¥§´μ° É·Ê¡Ò ¤¨ ³¥É·μ³ 100 ³³, § ±·¥¶²¥´´μ° ´  ¸Éμ°± Ì, Ê¸É ´μ¢²¥´´ÒÌ ´  ¶² ÉËμ·³¥
¸ Ô²¥±É·μ´´μ°  ¶¶ · ÉÊ·μ° ¨ ´  μ¸´μ¢´μ° ¶² ÉËμ·³¥. Š·μ³¥ Éμ£μ, ± ¡¥²Ó´Ò° ± ´ ² ¢³¥-
¸É¥ ¸μ ¸Éμ°± ³¨ ±·¥¶²¥´¨Ö ¢Ò¶μ²´Ö¥É ·μ²Ó Ô²¥±É·μ¸É É¨Î¥¸±μ£μ Ô±· ´  ¤²Ö ±·¨μ±Ê²¥· 
¨ ¸Éμ°±¨ ¸ Ô²¥±É·μ´¨±μ° ¶μ μÉ´μÏ¥´¨Õ ± μ¶μ·´μ³Ê ¸Éμ²¡Ê, ±μÉμ·Ò° ´ Ìμ¤¨É¸Ö ¶μ¤
¶μÉ¥´Í¨ ²μ³ §¥³²¨.

��ˆ‹�†…�ˆ….
ˆ‘Š�†…�ˆ… Œ�ƒ�ˆ’��ƒ� ��‹Ÿ ˜���‚›Œˆ �����Œˆ

�¥·¢μ´ Î ²Ó´μ ¶·¥¤¶μ² £ ²μ¸Ó ¨¸¶μ²Ó§μ¢ ÉÓ Ï ·μ¢Ò¥ μ¶μ·Ò, ¢Ò¶μ²´¥´´Ò¥ ¨§ ´¥-
·¦ ¢¥ÕÐ¥° ¸É ²¨ AISI420 (³ £´¨É´ Ö ¶·μ´¨Í ¥³μ¸ÉÓ μ > 600). �´¨ · ¸¶μ² £ ²¨¸Ó ´ 
¶·Ö³μÊ£μ²Ó´¨±¥ 600× 900 ³³ (·¨¸. 5), Ê¤ ²¥´´μ³ μÉ μ¸¨ ¸μ²¥´μ¨¤  ¨¸ÉμÎ´¨±  ³¨´¨³Ê³
´  310 ³³. �¡μ°³  Ï ·μ¢μ° μ¶μ·Ò É ±¦¥ ¢Ò¶μ²´¥´  ¨§ ¸É ²¨ AISI420. Œ ±¸¨³ ²Ó´Ò°
¤¨ ³¥É· μ¡μ°³Ò 30 ³³, Ï ·Ò μÉ¸ÉμÖÉ ¤·Ê£ μÉ ¤·Ê£  ´  115 ³³.

Œ £´¨É´μ¥ ¶μ²¥ ´  μ¸¨ ¸μ²¥´μ¨¤  ¨¸ÉμÎ´¨±  ®Š·¨μ´¯ ¨ ¥£μ ±μ³¶μ´¥´ÉÒ ¢ ³¥¸É¥
· ¸¶μ²μ¦¥´¨Ö ¶²¨ÉÒ ¶μ± § ´Ò ´  ·¨¸. 6, 7.

—¨¸²¥´´μ¥ ¨¸¸²¥¤μ¢ ´¨¥ ¢μ§³ÊÐ¥´¨Ö ³ £´¨É´μ£μ ¶μ²Ö ¶·μ¢μ¤¨²μ¸Ó ¸ ¶μ³μÐÓÕ ¶·μ-
£· ³³Ò POISSON [2]. �Ö¤Ò Ï ·μ¢ÒÌ μ¶μ· ¶·¥¤¸É ¢²Ö²¨¸Ó ∞ ¤²¨´´Ò³¨ ¶μ μ¸¨ X ¡·Ê¸-
± ³¨. �  ·¨¸. 8, 9 ¶μ± § ´Ò ¨¸± ¦¥´¨Ö ±μ³¶μ´¥´É ³ £´¨É´μ£μ ¶μ²Ö ¢¤μ²Ó μ¸¨ ¸μ²¥´μ¨¤ 
¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¨³ ¸³¥Ð¥´¨Ö μ¸¨ ³ £´¨É´μ£μ ¶μ²Ö (Br = 0). �  ·¨¸Ê´± Ì ¤ ´Ò ¶μ²μ-
¢¨´Ò · ¸¶·¥¤¥²¥´¨°, É ± ± ± ±μ´¸É·Ê±Í¨Ö ¸¨³³¥É·¨Î´  μÉ´μ¸¨É¥²Ó´μ Í¥´É·  ¸μ²¥´μ¨¤ .

�¨¸. 5. �²¨É  ¸ Ï ·μ¢Ò³¨ μ¶μ· ³¨ (¸²¥¢ ) ¨ Ï ·μ¢ Ö μ¶μ·  ¢ μ¡μ°³¥
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�¨¸. 6. Œ £´¨É´μ¥ ¶μ²¥ ´  μ¸¨ ¸μ²¥´μ¨¤ 

�¨¸. 7. Šμ³¶μ´¥´ÉÒ ³ £´¨É´μ£μ ¶μ²Ö ´  · ¤¨Ê¸¥ 310 ³³ μÉ μ¸¨ ¸μ²¥´μ¨¤ 

�¨¸. 8 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). ˆ¸-

± ¦¥´¨Ö ±μ³¶μ´¥´É ³ £´¨É´μ£μ ¶μ²Ö ´  μ¸¨
¸μ²¥´μ¨¤ 

�¨¸. 9. ‘³¥Ð¥´¨¥ μ¸¨ ³ £´¨É´μ£μ ¶μ²Ö

‚¨¤´μ, ÎÉμ ¢ · °μ´¥ Ô²¥±É·μ´´μ° ¶ÊÏ±¨ ¨ μÉ· ¦ É¥²Ö Ô²¥±É·μ´μ¢ (§¥²¥´ Ö ¶Ê´±-
É¨·´ Ö ±·¨¢ Ö ´  ·¨¸. 8) ¸³¥Ð¥´¨¥ μ¸¨ ³ £´¨É´μ£μ ¶μ²Ö ´¥§´ Î¨É¥²Ó´μ. ‚¡²¨§¨ Í¥´É· 
¸μ²¥´μ¨¤  μ´μ ¤μ¸É¨£ ¥É 1 ³³, ÎÉμ Ö¢²Ö¥É¸Ö ´¥¶·¨¥³²¥³Ò³ ¤²Ö Ê¸Éμ°Î¨¢μ° · ¡μÉÒ ¨¸-
ÉμÎ´¨± .
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„²Ö ¶·¥¤μÉ¢· Ð¥´¨Ö ´¥¸É ¡¨²Ó´μ¸É¨ ¢ · ¡μÉ¥ ¨¸ÉμÎ´¨±  ¨μ´μ¢ ¢¸²¥¤¸É¢¨¥ ¨¸± ¦¥´¨Ö
¥£μ ³ £´¨É´μ£μ ¶μ²Ö ¶·¨´ÖÉμ ·¥Ï¥´¨¥ § ³¥´¨ÉÓ ¸É ²Ó´Ò¥ Ï ·μ¢Ò¥ μ¶μ·Ò ´  ´¥³ £´¨É´Ò¥
μ¶μ·Ò ¨§ É¥·³μ¶² ¸É¨Î´μ£μ ¶μ²¨³¥·  Å  Í¥É ²Ö. �Éμ ¶μ¢²¥±²μ §  ¸μ¡μ° ´¥±μÉμ·μ¥
Ê¢¥²¨Î¥´¨¥ ¸Éμ¨³μ¸É¨ ±μ´¸É·Ê±Í¨¨.

‡�Š‹	—…�ˆ…

� §· ¡μÉ ´ ¶·μÉμÉ¨¶ ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶² ÉËμ·³Ò ¤²Ö · §³¥Ð¥´¨Ö ¨¸ÉμÎ´¨±  ¨μ´μ¢
®Š·¨μ´¯ ¨ ¸μ¶ÊÉ¸É¢ÊÕÐ¥£μ μ¡μ·Ê¤μ¢ ´¨Ö. „ ´´Ò° ¢ ·¨ ´É ¶² ÉËμ·³Ò ´¥ ¢´μ¸¨É ¨¸-
± ¦¥´¨° ¢ ³ £´¨É´μ¥ ¶μ²¥ ¨¸ÉμÎ´¨± , ¶μ§¢μ²Ö¥É ¢Ò¶μ²´ÖÉÓ · §¢Ö§±Ê ¨¸ÉμÎ´¨±  ¶μ ¢Ò-
¸μ±μ³Ê ´ ¶·Ö¦¥´¨Õ ¨ μ¡¥¸¶¥Î¨¢ ÉÓ ´¥μ¡Ìμ¤¨³ÊÕ ÉμÎ´μ¸ÉÓ ¶·¨ ¸ÉÒ±μ¢±¥ ¨¸ÉμÎ´¨±  ¸
± ´ ²μ³ É· ´¸¶μ·É¨·μ¢±¨ ¶ÊÎ±μ¢ ¨ ¨Ì · ¸¸ÉÒ±μ¢±¥ ¤²Ö μ¸ÊÐ¥¸É¢²¥´¨Ö Õ¸É¨·μ¢±¨, ¨§³¥-
·¥´¨° ¨ ¤·Ê£¨Ì · ¡μÉ.
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