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ˆ´¸É¨ÉÊÉ Ö¤¥·´μ° Ë¨§¨±¨ ‘¨¡¨·¸±μ£μ μÉ¤¥²¥´¨Ö ���, �μ¢μ¸¨¡¨·¸±

�·¥¤¸É ¢²¥´  Ô²¥±É·μ´´μ-μ¶É¨Î¥¸± Ö ¸¨¸É¥³  (��‘) ¨´¤Ê±Í¨μ´´μ£μ Ê¸±μ·¨É¥²Ö ¤²Ö ¶μ²ÊÎ¥-
´¨Ö Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¸ Ô´¥·£¨¥° 2 ŒÔ‚ ¨ Éμ±μ³ 2 ±� ¢ ¨³¶Ê²Ó¸¥ ¤²¨É¥²Ó´μ¸ÉÓÕ 2 · 10−7 ¸
¸ £¥μ³¥É·¨Î¥¸±¨³ Ô³¨ÉÉ ´¸μ³ ´  ¢ÒÌμ¤¥, ´¥ ¶·¥¢ÒÏ ÕÐ¨³ É¥¶²μ¢μ°. ��‘ ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ Î -
¸É¥°. �¥·¢ Ö Å ¤¨μ¤´ Ö ¶ÊÏ±  ¸ ¶¥·¢¥ ´¸μ³ 2 · 10−6 �/‚3/2 ¨ ´ ¶·Ö¦¥´¨¥³ ± Éμ¤Ä ´μ¤ 1 ŒÔ‚.
‚Éμ· Ö Å Ê¸±μ·¨É¥²Ó´ Ö É·Ê¡±  ¸ · ¢´μ³¥·´Ò³ · ¸¶·¥¤¥²¥´¨¥³ É ±μ£μ ¦¥ Ê¸±μ·¨É¥²Ó´μ£μ ´ -
¶·Ö¦¥´¨Ö. �ÊÎμ± É· ´¸¶μ·É¨·Ê¥É¸Ö ´  · ¸¸ÉμÖ´¨¥ μ±μ²μ 4 ³ μÉ ± Éμ¤  ¨ Ëμ±Ê¸¨·Ê¥É¸Ö ¢ ¶ÖÉ´μ
¤¨ ³¥É·μ³ μ±μ²μ 1 ³³.

�·¨ ¨¸¶ÒÉ ´¨ÖÌ ‹ˆ“ ´  ¶·μ¥±É´Ò¥ ¶ · ³¥É·Ò ¶μ²ÊÎ¥´μ ÉμÎ´μ¥ ¸μμÉ¢¥É¸É¢¨¥ · ¸Î¥É ³.

Optics of an induction accelerator LIA-2 for electron beam generation is presented. Its main
parameters are: energy is 2 MeV, current is 2 kA in a pulse of 2 · 10−7 s duration, and beam has
a geometrical emittance at the exit less than a thermal one. Optics consists of two parts: a 1 MeV
diode gun with perveance 2 · 10−6 A/V3/2 and an accelerating tube with regular voltage distribution of
another 1 MeV.

The electron beam is transported over 4 meters from the cathode and focused on the target into a
spot of about 1 mm in diameter.

The results of LIA-2 commissioning showed good correspondence with simulations.

PACS: 29.27-a
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��‘ ‹ˆ“-2 ¸μ§¤ ¢ ² ¸Ó ¸ Í¥²ÓÕ ¶μ²ÊÎ¥´¨Ö Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¸ ´¥¡μ²ÓÏ¨³ Ô³¨É-
É ´¸μ³ ¤²Ö ¥£μ Ëμ±Ê¸¨·μ¢±¨ ´  ³¨Ï¥´¨ ¢ ¶ÖÉ´μ ³¨´¨³ ²Ó´μ£μ ¤¨ ³¥É·  [1]. „²Ö ÔÉμ£μ
¶·¨£μ¤´  ²¨ÏÓ ¸¨¸É¥³  ¸ ´Ê²¥¢Ò³ ³ £´¨É´Ò³ ¶μ²¥³ ¢ §μ´¥ Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ¨ ´ ¤-
²¥¦ Ð¥° ±μ´Ë¨£Ê· Í¨¥° Ô²¥±É·μ¤μ¢ ¶·¨ ¸É ·É¥ ¨ Ê¸±μ·¥´¨¨.

‚ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ¸¨¸É¥³ Ì Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ¢ ‹ˆ“ [2] £·Ê¡μ ±μ³¶¥´¸¨·ÊÕÉ ³ £-
´¨É´μ¥ ¶μ²¥ ´  ¶μ¢¥·Ì´μ¸É¨ ± Éμ¤  μÉ ³ £´¨É´μ° ²¨´§Ò ¢  ´μ¤¥. ˆ´μ£¤  ¢  ´μ¤´μ¥
μÉ¢¥·¸É¨¥ ¸É ¢¨É¸Ö ¸¥É±  [3], ´¥ ¸μ£² ¸μ¢ ´´ Ö ¶μ Ô²¥±É·¨Î¥¸±¨³ ¶μ²Ö³ ¸ μ¡¥¨Ì ¸Éμ·μ´,
¨ ¶ÊÎμ± ¶μ²ÊÎ ¥É ¡μ²ÓÏ¨¥ Ê£²Ò ¶·¨ ¶·μÌμ¦¤¥´¨¨ ¸¥É±¨. ‚ μ¡μ¨Ì ¸²ÊÎ ÖÌ É· ¥±Éμ·¨¨
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Ô²¥±É·μ´μ¢ ¶μ²ÊÎ ÕÉ ¡μ²ÓÏ¨¥ Ê£²Ò, É. ¥. ¡μ²ÓÏμ° £¥μ³¥É·¨Î¥¸±¨° Ô³¨ÉÉ ´¸, ¨ ¸É ´μ-
¢ÖÉ¸Ö ´¥¶·¨£μ¤´Ò³¨ ¤²Ö Ëμ±Ê¸¨·μ¢±¨ ¢ ¶ÖÉ´μ ³ ²μ£μ · §³¥· , ¤ ¦¥ ¶·¨ §´ Î¨É¥²Ó´μ³
Ê¢¥²¨Î¥´¨¨ Ô´¥·£¨¨ ¶ÊÎ±  ¶·¨ ¶μ¸²¥¤ÊÕÐ¥³ Ê¸±μ·¥´¨¨. ‚ ´ Ï¥³ ¸²ÊÎ ¥ ±·¨É¨Î¥¸±¨³
³ £´¨É´Ò³ ¶μ²¥³ ´  ± Éμ¤¥ Ö¢²Ö¥É¸Ö ¢¥²¨Î¨´  0,1Ä0,2 ƒ¸, ±μÉμ· Ö ¤ ¥É ¢±² ¤ ¢ · §³¥·
¶ÖÉ´  ´  ³¨Ï¥´¨, · ¢´Ò° ¢±² ¤Ê É¥³¶¥· ÉÊ·Ò ± Éμ¤ . �É¸Õ¤  ¸²¥¤Ê¥É, ÎÉμ ´¥μ¡Ìμ¤¨³ 
Ô±· ´¨·μ¢±  ¤ ¦¥ μÉ §¥³´μ£μ ³ £´¨É´μ£μ ¶μ²Ö.

���ƒ��ŒŒ� „‹Ÿ ��‘—…’� ‘ˆ‘’…Œ›

„²Ö · ¸Î¥Éμ¢ Ô²¥±É·μ´´μ-μ¶É¨Î¥¸±μ° ¸¨¸É¥³Ò Ê¸±μ·¨É¥²Ö ‹ˆ“-2 ¨¸¶μ²Ó§μ¢ ²¸Ö ¶ -
±¥É ¨´É¥· ±É¨¢´ÒÌ ¶·μ£· ³³ UltraSAM [4]. �´ Ö¢²Ö¥É¸Ö · §¢¨É¨¥³ ¶ ±¥É  ¶·μ£· ³³
SAM [5], ±μÉμ·Ò° ¡Ò² · §· ¡μÉ ´ ¢ ˆŸ” ¢ 1985Ä1987 ££. ¤²Ö ·¥Ï¥´¨Ö ¤¢Ê³¥·´ÒÌ
§ ¤ Î Ô²¥±É·μ¸É É¨±¨, ²¨´¥°´μ° ³ £´¨Éμ¸É É¨±¨,  ´ ²¨§  É· ¥±Éμ·¨° § ·Ö¦¥´´ÒÌ Î -
¸É¨Í ¢ ¸É É¨Î¥¸±¨Ì ¶μ²ÖÌ ¡¥§ ÊÎ¥É  μ¡Ñ¥³´μ£μ § ·Ö¤  ¨ ¸ ÊÎ¥Éμ³ μ¡Ñ¥³´μ£μ § ·Ö¤  ¶·¨
¶·μ¥±É¨·μ¢ ´¨¨ Ô²¥±É·μ´´ÒÌ ¶ÊÏ¥± ¨ ±μ²²¥±Éμ·μ¢. �·μ£· ³³  · §· ¡ ÉÒ¢ ² ¸Ó ¸¶¥Í¨-
 ²Ó´μ ¤²Ö · ¡μÉÒ ´  ¶¥·¸μ´ ²Ó´μ³ ±μ³¶ÓÕÉ¥·¥ ¶μ¤ μ¶¥· Í¨μ´´Ò³¨ ¸¨¸É¥³ ³¨ Win-
dows NT/2000/XP.

�μ²Ó§μ¢ É¥²Ó ¤²Ö μ¶¨¸ ´¨Ö ¨§ÊÎ ¥³μ° μ¶É¨±¨ ³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ Ï¨·μ±¨° ´ ¡μ·
Ô²¥³¥´Éμ¢: ³¥É ²²¨Î¥¸±¨¥ Ô²¥±É·μ¤Ò ¸ ¶μ¸ÉμÖ´´Ò³ ¨²¨ ®¶² ¢ ÕÐ¨³¯ ¶μÉ¥´Í¨ ²μ³, ¤¨-
Ô²¥±É·¨±¨ ¸ § ¤ ´´μ° ¤¨Ô²¥±É·¨Î¥¸±μ° ¶·μ´¨Í ¥³μ¸ÉÓÕ, ¸μ²¥´μ¨¤Ò ¨²¨ ¶μ¸ÉμÖ´´Ò¥ ³ £-
´¨ÉÒ, Ë¥··μ³ £´¥É¨±¨. �²¥±É·μ¸É É¨Î¥¸±¨¥ ¨ ³ £´¨Éμ¸É É¨Î¥¸±¨¥ § ¤ Î¨ ·¥Ï ÕÉ¸Ö ³¥-
Éμ¤μ³ £· ´¨Î´ÒÌ ¨´É¥£· ²Ó´ÒÌ Ê· ¢´¥´¨°, ±μÉμ·Ò¥ § ¶¨¸Ò¢ ÕÉ¸Ö ¤²Ö ±μ´¥Î´μ£μ Î¨-
¸²  ÉμÎ¥± · §¡¨¥´¨Ö (ÉμÎ¥± ±μ²²μ± Í¨°) Ô²¥±É·μ¤μ¢, £· ´¨Í ¤¨Ô²¥±É·¨±μ¢ ¨ Ë¥··μ-
³ £´¥É¨±μ¢, ±μÉμ·Ò¥ § ¤ ¥É ¸ ³ ¶μ²Ó§μ¢ É¥²Ó ¶·¨ ¢¢¥¤¥´¨¨ · ¸¸Î¨ÉÒ¢ ¥³μ° £¥μ³¥É·¨¨.
� ¸¶·¥¤¥²¥´¨¥ ¶²μÉ´μ¸É¨ ¶μ¢¥·Ì´μ¸É´μ£μ § ·Ö¤  ¢Ò¸Î¨ÉÒ¢ ¥É¸Ö ³¥Éμ¤μ³ ¸¶² °´  Î¥-
·¥§ §´ Î¥´¨Ö ¢ ÔÉ¨Ì ÉμÎ± Ì. „²Ö ¶μ¢ÒÏ¥´¨Ö ÉμÎ´μ¸É¨ · ¸Î¥É  ¢ ¶·μ£· ³³¥ ¥¸ÉÓ  ²-
£μ·¨É³ ¢Ò¤¥²¥´¨Ö μ¸μ¡¥´´μ¸É¥° ¶²μÉ´μ¸É¨ ¶μ¢¥·Ì´μ¸É´μ£μ § ·Ö¤  ´  μ¸É·ÒÌ ±·μ³± Ì
Ô²¥±É·μ¤μ¢, ¤¨Ô²¥±É·¨±μ¢ ¨ ³ £´¥É¨±μ¢, ±μÉμ·Ò¥ ¶²μÌμ μ¶¨¸Ò¢ ÕÉ¸Ö ³¥Éμ¤μ³ ¸¶² °´-
¨´É¥·¶μ²ÖÍ¨¨.

„²Ö μ¶¨¸ ´¨Ö ¤¨´ ³¨±¨ ¶ÊÎ±  ¨¸¶μ²Ó§Ê¥É¸Ö £¨¤·μ¤¨´ ³¨Î¥¸± Ö ³μ¤¥²Ó É·Ê¡μ± Éμ± .
� ¸¶·¥¤¥²¥´¨¥ μ¡Ñ¥³´μ£μ § ·Ö¤  ¶ÊÎ±  μ¶¨¸Ò¢ ¥É¸Ö ¸ ¶μ³μÐÓÕ ¸¥É±¨, ¶μ±·Ò¢ ÕÐ¥°
μ¡² ¸ÉÓ · ¸¶·μ¸É· ´¥´¨Ö ¶ÊÎ± . ‚ ¶¥·¢ÒÌ ¢¥·¸¨ÖÌ SAM ¡Ò²  ¶·Ö³μÊ£μ²Ó´ Ö ¸¥É± , ÎÉμ
¢Ò§Ò¢ ²μ ´¥±μÉμ·Ò¥ ¶·μ¡²¥³Ò ¶·¨ · ¸Î¥É Ì ¶ÊÎ±μ¢ ¸ ¡μ²ÓÏμ° ±μ³¶·¥¸¸¨¥°.
‚ UltraSAM-¥ ¨¸¶μ²Ó§Ê¥É¸Ö ±·¨¢μ²¨´¥°´ Ö ¸¥É± , ±μÉμ· Ö ¶μ§¢μ²Ö¥É ¶μ²Ó§μ¢ É¥²Õ ¶μ¤-
¸É· ¨¢ ÉÓ ¥¥ ¶μ¤ £¥μ³¥É·¨Õ ¶ÊÎ±  ¨, ¤ ¦¥ ¶·¨ ¸¨²Ó´μ° ±μ³¶·¥¸¸¨¨, ¨³¥ÉÓ ¢ ¸¥Î¥´¨¨
¶ÊÎ±  ¡μ²ÓÏμ¥ ±μ²¨Î¥¸É¢μ Ê§²μ¢ ¤²Ö μ¶¨¸ ´¨Ö μ¡Ñ¥³´μ£μ § ·Ö¤ .

„²Ö μ¶¨¸ ´¨Ö Ô³¨¸¸¨¨ ¸ ± Éμ¤  ¨¸¶μ²Ó§Ê¥É¸Ö ³μ¤¥²Ó ¸Ë¥·¨Î¥¸±μ£μ ¤¨μ¤ . Œμ¦´μ
§ ¤ ÉÓ ´¥¸±μ²Ó±μ Ô³¨É¨·ÊÕÐ¨Ì ¶μ¢¥·Ì´μ¸É¥°, μ£· ´¨Î¨ÉÓ ¶²μÉ´μ¸ÉÓ Éμ±  Ô³¨¸¸¨¨ ¸ ± -
Éμ¤  ¨²¨ ¶·μ¨§¢μ¤¨ÉÓ · ¸Î¥É ¢ ·¥¦¨³¥ μ£· ´¨Î¥´¨Ö Éμ±  ¶·μ¸É· ´¸É¢¥´´Ò³ § ·Ö¤μ³. „²Ö
· ¸Î¥É  Ô²¥±É·μ´´ÒÌ ¶ÊÏ¥± ·¥Ï ¥É¸Ö ¸ ³μ¸μ£² ¸μ¢ ´´ Ö § ¤ Î , ÊÎ¨ÉÒ¢ ÕÐ Ö ¶μ²Ö ¸¨-
¸É¥³Ò ¨ ¶μ²Ö, ¸μ§¤ ¢ ¥³Ò¥ ¸ ³¨³ ¶ÊÎ±μ³. �μ²Ó§μ¢ É¥²Ó ¨³¥¥É ¢μ§³μ¦´μ¸ÉÓ ´ ¡²Õ¤ ÉÓ
§  ¶·μÍ¥¸¸μ³ ¨É¥· Í¨° ¢ ·¥¦¨³¥ ®on-line¯.

„²Ö · ¸Î¥É  ��‘ ‹ˆ“ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¸¥É±  ¨§ 5500 ÖÎ¥¥±, μ±μ²μ 23000 Ê§²μ¢ ¨ 200
É·Ê¡μ± Éμ± . � ¸Î¥É μ¤´μ° ¨É¥· Í¨¨ ¶μ¤ ¸¨¸É¥³μ° Windows X� ¸ Î ¸ÉμÉμ° 2,6 ƒƒÍ ¨
2 ƒ	 �‡“ § ´¨³ ¥É 7Ä8 ³¨´. Šμ²¨Î¥¸É¢μ ´¥μ¡Ìμ¤¨³ÒÌ ¨É¥· Í¨° μ±μ²μ 60. �·¨ ´¥¡μ²Ó-
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�¨¸. 1. ƒ¥μ³¥É·¨Ö ¨ ¸¥É±  ¤²Ö · ¸Î¥É  ¶ÊÎ± 

Ï¨Ì ¨§³¥´¥´¨ÖÌ ¢ £¥μ³¥É·¨¨ ¨²¨ ´ ¸É·μ°±¥ Éμ±  ¢ ± ÉÊÏ± Ì ¸Î¥É ³μ¦´μ ¶·μ¤μ²¦¨ÉÓ,
¨¸¶μ²Ó§ÊÖ ¶·¥¤Ò¤ÊÐ¨° · ¸¸Î¨É ´´Ò° ¢ ·¨ ´É, ÎÉμ ¸ÊÐ¥¸É¢¥´´μ ¸μ±· Ð ¥É μ¡Ð¥¥ ¢·¥³Ö
¢¢μ¤  ¨ ¸Î¥É .

� ¸Î¥É ��‘ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¤²Ö ®¨¤¥ ²Ó´μ£μ¯ ¶ÊÎ± , ¡¥§ ÊÎ¥É  É¥¶²μ¢μ£μ · §¡·μ¸ 
Ô²¥±É·μ´μ¢ ¸ Í¥²ÓÕ ¶μ²ÊÎ¥´¨Ö ³¨´¨³ ²Ó´μ£μ £¥μ³¥É·¨Î¥¸±μ£μ Ô³¨ÉÉ ´¸ . …¸²¨ ¶·¥¤Ê-
¸³ É·¨¢ ¥É¸Ö ¡μ²ÓÏ Ö ±μ³¶·¥¸¸¨Ö ¶ÊÎ± , ¢ · ¸Î¥É ¤μ¡ ¢²Ö¥É¸Ö ®É¥¶²μ¯.

�  ·¨¸. 1 ¶·¨¢¥¤¥´  £¥μ³¥É·¨Ö ‹ˆ“-2 ¨ ±·¨¢μ²¨´¥°´ Ö ¸¥É±  ¤²Ö · ¸Î¥É  ��‘.
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�¥§Ê²ÓÉ ÉÒ · ¸Î¥É  Ô²¥±É·μ´´μ-μ¶É¨Î¥¸±μ° ¸¨¸É¥³Ò ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 2.
��‘ ‹ˆ“-2 ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ Î ¸É¥°. �¥·¢ Ö ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¤¨μ¤´ÊÕ Ô²¥±É·μ´´ÊÕ

¶ÊÏ±Ê ¸ ³¨±·μ¶¥·¢¥ ´¸μ³ μ±μ²μ 2. ‘Ë¥·¨Î¥¸±¨° ± Éμ¤ ¨³¥¥É ¤¨ ³¥É· 180 ³³ , ¤¨ ³¥É·
 ´μ¤´μ£μ μÉ¢¥·¸É¨Ö · ¢¥´ 90 ³³. Š ¶ÊÏ±¥ ¶·¨±² ¤Ò¢ ¥É¸Ö ´ ¶·Ö¦¥´¨¥ ¤μ 1 Œ‚. ‚ ¢¥·Ì-
´¥³ ¶· ¢μ³ Ê£²Ê ´  ·¨¸. 2 ¶·¥¤¸É ¢²¥´μ · ¸¶·¥¤¥²¥´¨¥ ¶²μÉ´μ¸É¨ Éμ±  ¢¤μ²Ó ¶μ¢¥·Ì´μ¸É¨
± Éμ¤ . �²μÉ´μ¸ÉÓ Éμ±  ¶ÊÎ±  ¸ ±· Ö ± Éμ¤  · ¢´  11,15 �/¸³2, ÎÉμ ¢ 2,17 · §  ¢ÒÏ¥, Î¥³
¨§ Í¥´É· .

‚Éμ· Ö Î ¸ÉÓ Å ÔÉμ Ê¸±μ·¨É¥²Ó´ Ö É·Ê¡±  ¸ · ¡μÎ¥° ¤²¨´μ° 480 ³³ ¨ ¸ · ¢´μ³¥·-
´Ò³ · ¸¶·¥¤¥²¥´¨¥³ ¶μÉ¥´Í¨ ² . Š ´¥° É ±¦¥ ¶·¨²μ¦¥´μ ´ ¶·Ö¦¥´¨¥ 1 Œ‚. �¡¥ Î ¸É¨
¸μ¥¤¨´¥´Ò ± ´ ²μ³ ¤²¨´μ° 85 ³³. Š Ê¸±μ·ÖÕÐ¥° É·Ê¡±¥ ¶·¨¸μ¥¤¨´¥´ ± ´ ² É· ´¸¶μ·-
É¨·μ¢±¨, ¶·¥¤¸É ¢²ÖÕÐ¨° ¸μ¡μ° É·Ê¡Ê ¤¨ ³¥É·μ³ 150 ³³ ¸ É·¥³Ö ¨³¶Ê²Ó¸´Ò³¨ ¸μ¶·μ-
¢μ¦¤ ÕÐ¨³¨ ³ £´¨É´Ò³¨ ²¨´§ ³¨ ¸ ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·μ³ 220 ³³ ¨ Ë¨´¨Ï´μ° ²¨´§μ°
¤²Ö Ëμ±Ê¸¨·μ¢±¨ ¶ÊÎ±  ´  ³¨Ï¥´Ó. ‹¨´§Ò Ê¸É ´μ¢²¥´Ò ´  ´¥¡μ²ÓÏμ³ · ¸¸ÉμÖ´¨¨ ¤·Ê£
μÉ ¤·Ê£ , ÎÉμ¡Ò ¨¸±²ÕÎ¨ÉÓ ¢²¨Ö´¨¥ ¨Ì ¸Ë¥·¨Î¥¸±μ°  ¡¥·· Í¨¨ ´  Ô³¨ÉÉ ´¸. „¨ ³¥É· Ë¨-
´¨Ï´μ° ²¨´§Ò ¶μ¤μ¡· ´ É ±¨³ μ¡· §μ³, ÎÉμ¡Ò ¥¥ ¸Ë¥·¨Î¥¸± Ö  ¡¥·· Í¨Ö ´¥ ¢ÒÌμ¤¨² 
§  · §³¥·Ò Ëμ±Ê¸´μ£μ ¶ÖÉ´ .
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�¨¸. 2. ��‘ ‹ˆ“-2

‚¨¤ É· ¥±Éμ·¨° ¨ · §³¥· Ëμ±Ê¸´μ£μ ¶ÖÉ´  ¢ ��‘ ¡¥§ ÊÎ¥É  É¥¶²μ¢μ£μ · §¡·μ¸  ´ 
± Éμ¤¥ É¥¶²  ¶μ± § ´ ´  ·¨¸. 3. �·¨ ¤μ¡ ¢²¥´¨¨ ¢ · ¸Î¥É ®É¥¶² ¯ ¢¥²¨Î¨´μ° 1 Ô‚ ´ 
± Éμ¤¥ ¶²μÉ´μ¸ÉÓ Éμ±  ´  ³¨Ï¥´¨ ¸É ´μ¢¨É¸Ö ¡²¨¦¥ ± £ Ê¸¸μ¢μ³Ê · ¸¶·¥¤¥²¥´¨Õ (·¨¸. 4)
¨ ¶²μÉ´μ¸ÉÓ Éμ±  ¢ Í¥´É·¥ ¤μ¸É¨£ ¥É 1 Œ�/¸³2.

’¥¶²μ ´  ± Éμ¤¥ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö, ¸μμÉ¢¥É¸É¢¥´´μ, É¥³¶¥· ÉÊ·Ê ± Éμ¤ , ¶ÖÉ´¨¸Éμ¸ÉÓ
Ô³¨¸¸¨¨ ¸ ¶μ¢¥·Ì´μ¸É¨, Ï¥·μÌμ¢ Éμ¸ÉÓ ¶μ¸²¥¤´¥° ¨ § ¤ ¥É¸Ö ±μ¸¨´Ê¸´Ò³ · ¸¶·¥¤¥²¥´¨¥³

�¨¸. 3. ®•μ²μ¤´Ò°¯ ¶ÊÎμ± ´  ³¨Ï¥´¨
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�¨¸. 4. ®’¥¶²Ò°¯ ¶ÊÎμ± ´  ³¨Ï¥´¨

É· ¥±Éμ·¨° ¶·¨ ¸É ·É¥. „¨ ³¥É· ®Ìμ²μ¤´μ£μ¯ ¶ÊÎ±  ´  ³¨Ï¥´¨ · ¢¥´ 0,5 ³³, ®É¥¶²μ¯
¶ÊÎ±  Ê¢¥²¨Î¨¢ ¥É ¥£μ ¢¤¢μ¥, ´μ ´  ¶μ²μ¢¨´¥  ³¶²¨ÉÊ¤Ò ¶²μÉ´μ¸É¨ Éμ±  ¨³¥¥³ ¤¨ ³¥É·
®Ìμ²μ¤´μ£μ¯ ¶ÊÎ± .

‡�Š‹�—…�ˆ…

�²¥³¥´ÉÒ ��‘ ‹ˆ“-2 ¡Ò²¨ ¨§£μÉμ¢²¥´Ò ¸ ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ. �¥§Ê²ÓÉ ÉÒ Ô±¸¶¥·¨-
³¥´Éμ¢ ¶μ± § ²¨ ¸μμÉ¢¥É¸É¢¨¥ · ¸Î¥É ³ ¸ ÉμÎ´μ¸ÉÓÕ 2Ä3% ¶μ Éμ±Ê ¨ · §³¥·Ê ¶ÖÉ´  ´ 
³¨Ï¥´¨.

	² £μ¤ ·´μ¸É¨. �¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ Œ. �. ’¨Ê´μ¢Ê ¨ �.‚.ˆ¢ ´μ¢Ê §  Í¥´-
´Ò¥ ±μ´¸Ê²ÓÉ Í¨¨ ¨ ¶²μ¤μÉ¢μ·´μ¥ μ¡¸Ê¦¤¥´¨¥ · ¸Î¥Éμ¢ ��‘.
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