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‚ ˆ´¸É¨ÉÊÉ¥ Ö¤¥·´μ° Ë¨§¨±¨ ¨³. ƒ. ˆ. 	Ê¤±¥·  ¤²Ö · §¢¨É¨Ö ¡μ·-´¥°É·μ´μ§ Ì¢ É´μ° É¥· ¶¨¨
(	�‡’) ¸μ§¤ ´ ¨¸ÉμÎ´¨± Ô¶¨É¥¶²μ¢ÒÌ ´¥°É·μ´μ¢ ´  μ¸´μ¢¥ Ê¸±μ·¨É¥²Ö-É ´¤¥³  ¸ ¢ ±ÊÊ³´μ° ¨§μ-
²ÖÍ¨¥° (VITA) ¨ ²¨É¨¥¢μ° ³¨Ï¥´¨. �  Ê¸±μ·¨É¥²¥ ¶μ²ÊÎ¥´ ¸É Í¨μ´ ·´Ò° ¶·μÉμ´´Ò° ¶ÊÎμ± ¸
Ô´¥·£¨¥° 2 ŒÔ‚ ¨ Éμ±μ³ 1,6 ³�. „²Ö ¶·μ¢¥¤¥´¨Ö 	�‡’ ¶² ´¨·Ê¥É¸Ö Ê¢¥²¨Î¨ÉÓ ¶ · ³¥É·Ò ¶ÊÎ± 
¤μ 2,3 ŒÔ‚ ¨ 3 ³�. �·¥¤¸É ¢²¥´Ò Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ, ¨ ¶·¥¤²μ¦¥´Ò ¸¶μ¸μ¡Ò Ê¢¥²¨-
Î¥´¨Ö ¶ · ³¥É·μ¢ ¶·μÉμ´´μ£μ ¶ÊÎ± .

The accelerator-based epithermal neutron source based on tandem accelerator with vacuum insulation
and lithium target was created in the Budker Institute of Nuclear Physics for development of Boron
Neutron Capture Therapy (BNCT). The stationary proton beam with 2 MeV energy and 1.6 mA current
has been obtained. To carry out BNCT it is necessary to increase beam parameters to 2.3 MeV and
3 m�. The ways to increase the parameters of a proton beam are offered and discussed in this paper.
Results of the experiments are presented.

PACS: 29.25.Dz; 29.27.-a

‚‚…„…�ˆ…

‚ ˆŸ” ‘� ��� ¤²Ö ¡μ·-´¥°É·μ´μ§ Ì¢ É´μ° É¥· ¶¨¨ (	�‡’) §²μ± Î¥¸É¢¥´´ÒÌ μ¶Ê-
Ìμ²¥° [1] ¡Ò² ¶·¥¤²μ¦¥´ [2] ¨ ¸μμ·Ê¦¥´ Ô±¸¶¥·¨³¥´É ²Ó´Ò° μ¡· §¥Í ¨¸ÉμÎ´¨±  Ô¶¨-
É¥¶²μ¢ÒÌ ´¥°É·μ´μ¢ ´  μ¸´μ¢¥ μ·¨£¨´ ²Ó´μ£μ Ê¸±μ·¨É¥²Ö-É ´¤¥³  ¸ ¢ ±ÊÊ³´μ° ¨§μ²ÖÍ¨¥°
(·¨¸. 1).

‚ÒÌμ¤ÖÐ¨° ¨§ ¨μ´´μ£μ ¨¸ÉμÎ´¨±  1 ¶ÊÎμ± μÉ·¨Í É¥²Ó´ÒÌ ¨μ´μ¢ ¢μ¤μ·μ¤  ¸ Ô´¥·£¨¥°
23 ±Ô‚ ¨ Éμ±μ³ ¤μ 5 ³� ¶μ¢μ· Î¨¢ ¥É¸Ö ¢ ³ £´¨É´μ³ ¶μ²¥ ´  Ê£μ² 15◦, Ëμ±Ê¸¨·Ê¥É¸Ö
¶ ·μ° ³ £´¨É´ÒÌ ²¨´§ 2, ¨´¦¥±É¨·Ê¥É¸Ö ¢ Ê¸±μ·¨É¥²Ó ¨ Ê¸±μ·Ö¥É¸Ö ¢ ´¥³ ¤μ 1 Œ‚.
‚ £ §μ¢μ° ( ·£μ´μ¢μ°) μ¡¤¨·μÎ´μ° ³¨Ï¥´¨ 7, Ê¸É ´μ¢²¥´´μ° ¢´ÊÉ·¨ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ
Ô²¥±É·μ¤  5, μÉ·¨Í É¥²Ó´Ò¥ ¨μ´Ò ¢μ¤μ·μ¤  ¶·¥¢· Ð ÕÉ¸Ö ¢ ¶·μÉμ´Ò, ±μÉμ·Ò¥ § É¥³ É¥³
¦¥ ¶μÉ¥´Í¨ ²μ³ 1 Œ‚ Ê¸±μ·ÖÕÉ¸Ö ¤μ Ô´¥·£¨¨ 2 ŒÔ‚. �μÉ¥´Í¨ ² ´  ¢Ò¸μ±μ¢μ²ÓÉ´Ò°

1E-mail: I.N.Sorokin@inp.nsk.su
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�¨¸. 1. “¸±μ·¨É¥²Ó-É ´¤¥³ ¸ ¢ ±ÊÊ³´μ° ¨§μ²ÖÍ¨¥°: 1 Å ¨¸ÉμÎ´¨± μÉ·¨Í É¥²Ó´ÒÌ ¨μ´μ¢ ¢μ¤μ·μ¤ ;

2 Å ³ £´¨É´Ò¥ ²¨´§Ò; 3 Å ±μ··¥±Éμ·Ò; 4 Å ±·¨μ£¥´´Ò° ´ ¸μ¸; 5 Å ¢Ò¸μ±μ¢μ²ÓÉ´Ò° Ô²¥±É·μ¤;
6 Å ¶·μ³¥¦ÊÉμÎ´Ò¥ Ô²¥±É·μ¤Ò; 7 Å £ §μ¢ Ö μ¡¤¨·μÎ´ Ö ³¨Ï¥´Ó; 8 Å ÉÊ·¡μ³μ²¥±Ê²Ö·´Ò° ´ ¸μ¸;

9 Å ¶·μÌμ¤´μ° ¨§μ²ÖÉμ·; 10 Å ¢Ò¸μ±μ¢μ²ÓÉ´Ò° ¨¸ÉμÎ´¨± ¶¨É ´¨Ö; 11 Å ³¥¸Éμ · §³¥Ð¥´¨Ö

¤¨ Ë· £³Ò ¨²¨ ¤¥É¥±Éμ· 

Ô²¥±É·μ¤ 5 ¨ ¶ÖÉÓ ¶·μ³¥¦ÊÉμÎ´ÒÌ Ô²¥±É·μ¤μ¢ Ê¸±μ·¨É¥²Ö 6 ¶μ¤ ¥É¸Ö μÉ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ
¨¸ÉμÎ´¨±  ´ ¶·Ö¦¥´¨Ö 10 Î¥·¥§ ¶·μÌμ¤´μ° ¨§μ²ÖÉμ· 9, ¢ ±μÉμ·μ³ Ê¸É ´μ¢²¥´ μ³¨Î¥¸±¨°
¤¥²¨É¥²Ó. �É± Î±  £ §  μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ÉÊ·¡μ³μ²¥±Ê²Ö·´Ò³¨ ´ ¸μ¸ ³¨ 8, Ê¸É ´μ¢²¥´-
´Ò³¨ Ê ¨¸ÉμÎ´¨±  ¨μ´μ¢ ¨ ´  ¢ÒÌμ¤¥ Ê¸±μ·¨É¥²Ö, ¨ ±·¨μ£¥´´Ò³ ´ ¸μ¸μ³ 4 Î¥·¥§ ¦ ²Õ§¨
Ô²¥±É·μ¤μ¢. �  Ê¸±μ·¨É¥²¥ ¶μ²ÊÎ¥´ ¸É Í¨μ´ ·´Ò° ¶·μÉμ´´Ò° ¶ÊÎμ± ¸ Ô´¥·£¨¥° 2 ŒÔ‚ ¨
Éμ±μ³ 1,6 ³� ¸ ¢Ò¸μ±μ° ³μ´μÌ·μ³ É¨Î´μ¸ÉÓÕ ¶μ Ô´¥·£¨¨ 0,1% ¨ ¸É ¡¨²Ó´μ¸ÉÓÕ ¶μ Éμ±Ê
0,5% [3]. �·¨ ¸¡·μ¸¥ ¶ÊÎ±  ´  ²¨É¨¥¢ÊÕ ³¨Ï¥´Ó μ¸ÊÐ¥¸É¢²¥´  £¥´¥· Í¨Ö ´¥°É·μ´μ¢ [4]
¨ ¶·μ¢¥¤¥´μ ¨¸¸²¥¤μ¢ ´¨¥ ¢²¨Ö´¨Ö ´¥°É·μ´´μ£μ ¨§²ÊÎ¥´¨Ö ´  ±²¥ÉμÎ´Ò¥ ±Ê²ÓÉÊ·Ò [5].
„²Ö ¶·μ¢¥¤¥´¨Ö É¥· ¶¨¨ ´¥μ¡Ìμ¤¨³μ Ê¢¥²¨Î¨ÉÓ ´ ¶·Ö¦¥´¨¥ ¤μ 1,15 Œ‚ ¨ Éμ± ¶·μÉμ´´μ£μ
¶ÊÎ±  ± ± ³¨´¨³Ê³ ¤μ 3 ³�.

1. �Š‘�…�ˆŒ…�’�‹œ�›… �…‡“‹œ’�’›

„²Ö ´¥μ¡Ìμ¤¨³μ£μ Ê¢¥²¨Î¥´¨Ö Ô´¥·£¨¨ ¶·μÉμ´´μ£μ ¶ÊÎ±  ´  Ê¸±μ·¨É¥²¥ μ¸ÊÐ¥¸É¢²¥´
¶μ¤Ñ¥³ ´ ¶·Ö¦¥´¨Ö ¤μ 1,15 Œ‚ (·¨¸. 2,  ), ¸μ¶·μ¢μ¦¤ ¥³Ò° ¶·μ¡μÖ³¨. �μ Ê³¥´ÓÏ¥´¨Õ
μ¸É ÉμÎ´μ£μ ¤ ¢²¥´¨Ö (P , ·¨¸. 2, ¡), É¥³´μ¢μ£μ Éμ±  (IÉ¥³´, ·¨¸. 2, ¢) ¨ ³μÐ´μ¸É¨ ¤μ§Ò
·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö (D, ·¨¸. 2, £) ¢¨¤´μ, ÎÉμ ¨¤¥É ¶·μÍ¥¸¸ É·¥´¨·μ¢±¨, ±μÉμ·Ò°
É·¥¡Ê¥É ¢·¥³¥´¨ ¤²Ö ¢ÒÌμ¤  ´  ·¥¦¨³ ¡¥§ ¶·μ¡μ¥¢.

�μ¢ÒÏ¥´¨¥ ´ ¶·Ö¦¥´¨Ö ¤μ 1,15 Œ‚ ¶·¨¢μ¤¨É ± ¶μ¢ÒÏ¥´¨Õ ´ ¶·Ö¦¥´´μ¸É¨ Ô²¥±É·¨-
Î¥¸±μ£μ ¶μ²Ö ´  ¢Ò¸μ±μ¢μ²ÓÉ´ÒÌ Ô²¥³¥´É Ì ¶·μÌμ¤´μ£μ ¨§μ²ÖÉμ·  ´  15 %, ÎÉμ ¶·μ¢μÍ¨-
·Ê¥É ¶·μ¡μ¨ ¶μ ¶μ¢¥·Ì´μ¸É¨ μÉ¤¥²Ó´ÒÌ ¨§μ²ÖÉμ·μ¢ ¨ ¶μÉ¥·Õ ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶·μÎ´μ¸É¨
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�¨¸. 2. �μ¤Ñ¥³ ´ ¶·Ö¦¥´¨Ö ´  Ê¸±μ·¨É¥²¥-É ´¤¥³¥

Ê¸±μ·¨É¥²Ö. �ÊÉÓ ·¥Ï¥´¨Ö ¤ ´´μ° ¶·μ¡²¥³Ò ¸μ¸Éμ¨É ¢ ¨§³¥´¥´¨¨ £¥μ³¥É·¨¨ ¶μ¢¥·Ì´μ-
¸É¨ ¨§μ²ÖÉμ·μ¢.

ˆ¸¸²¥¤μ¢ ´¨Ö ¨§μ²ÖÉμ·μ¢ (·¨¸. 3) ¸ · §²¨Î´μ° £¥μ³¥É·¨¥° ´ ·Ê¦´μ° ¶μ¢¥·Ì´μ¸É¨ [6]
¶μ± § ²¨, ÎÉμ ·¥¡·¨¸É Ö ¶μ¢¥·Ì´μ¸ÉÓ ¸ · ¤¨Ê¸ ³¨ ·¥¡¥· ¨ ¢¶ ¤¨´ ¢ ¤¨ ¶ §μ´¥ μÉ 0,5
¤μ 1 ³³ μ¡¥¸¶¥Î¨¢ ¥É Ê¢¥²¨Î¥´¨¥ Ô²¥±É·¨Î¥¸±μ° ¶·μÎ´μ¸É¨ ¤μ 100 % ¶μ ¸· ¢´¥´¨Õ ¸
£² ¤±μ° ¶μ¢¥·Ì´μ¸ÉÓÕ (3 ´  ·¨¸. 3). � §· ¡μÉ ´´ Ö É¥Ì´μ²μ£¨Ö μ¡· ¡μÉ±¨ ´¥μ·£ ´¨Î¥¸±¨Ì
¨§μ²ÖÉμ·μ¢ ¶μ§¢μ²Ö¥É ·¥ ²¨§μ¢ ÉÓ ·¥¡·¨¸ÉÊÕ £¥μ³¥É·¨Õ ¶μ¢¥·Ì´μ¸É¨.
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�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ ´ ¶·Ö¦¥´¨Ö ¶·μ¡μÖ μÉ ¢ ·¨ ´É  ¶μ¢¥·Ì´μ¸É¨ ¨§μ²ÖÉμ· : 1 Å £² ¤± Ö; 2 Å ¸
μ¤´¨³ ·¥¡·μ³; 3 Å ·¥¡·¨¸É Ö
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�¨¸. 4. ‡ ¢¨¸¨³μ¸ÉÓ Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ±  μÉ ´ ¶·Ö¦¥´¨Ö ¶·¨ ¨§³¥´¥´¨¨ Éμ±  ¨´¦¥±Í¨¨ μÉ·¨-

Í É¥²Ó´ÒÌ ¨μ´μ¢ ¢μ¤μ·μ¤ 

„²Ö ¢ÒÖ¸´¥´¨Ö ¶·¨Î¨´ ¶·μ¡μ¥¢ ¶·μ¢¥¤¥´Ò Ô±¸¶¥·¨³¥´ÉÒ ¶μ ¶μ²ÊÎ¥´¨Õ ´  Ê¸±μ·¨É¥²¥
³ ±¸¨³ ²Ó´μ£μ Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ±  ¶·¨ · §²¨Î´ÒÌ ´ ¶·Ö¦¥´¨ÖÌ ¶ÊÉ¥³ ¶² ¢´μ£μ Ê¢¥-
²¨Î¥´¨Ö ¨´¦¥±É¨·Ê¥³μ£μ Éμ±  μÉ·¨Í É¥²Ó´ÒÌ ¨μ´μ¢ ¢μ¤μ·μ¤  ¤μ ¢μ§´¨±´μ¢¥´¨Ö ¶·μ¡μ¥¢
(·¨¸. 4). ‚¨¤´μ, ÎÉμ ¶·¨ ´ ¶·Ö¦¥´¨¨ 1 Œ‚ ³ ±¸¨³ ²Ó´Ò° Éμ± ¶·μÉμ´μ¢ ¨³¥¥É ¢¥²¨Î¨´Ê
1,5 ³�, ¶·¨ 625 ±‚ Å 1,67 ³�. �μ¸±μ²Ó±Ê ³ ±¸¨³ ²Ó´Ò° Éμ± ¶·μÉμ´μ¢ ¶· ±É¨Î¥¸±¨
´¥ § ¢¨¸¨É μÉ Ô´¥·£¨¨, ³ ²μ¢¥·μÖÉ´μ, ÎÉμ ¶·¨Î¨´  ¶·μ¡μ¥¢ ¸¢Ö§ ´  ¸ ¢Ò¸μ±μ¢μ²ÓÉ´μ°
¶·μÎ´μ¸ÉÓÕ ¢ ±ÊÊ³´ÒÌ Ê¸±μ·ÖÕÐ¨Ì § §μ·μ¢.
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�¨¸. 5. ‡ ¢¨¸¨³μ¸ÉÓ Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ±  (a) ¨ Éμ±  ¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì Î ¸É¨Í (¡) μÉ ´ ¶·Ö¦¥´¨Ö

´  Ê¸±μ·¨É¥²¥-É ´¤¥³¥

‚ ¸²¥¤ÊÕÐ¥³ Ô±¸¶¥·¨³¥´É¥ ¶·¨ ´¥¨§³¥´´μ³ Éμ±¥ ¨´¦¥±Í¨¨ μÉ·¨Í É¥²Ó´ÒÌ ¨μ´μ¢ ¢μ-
¤μ·μ¤  ¨§³¥·¨²¨ § ¢¨¸¨³μ¸ÉÓ Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ±  ¨ Éμ±  ¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì § ·Ö¦¥´´ÒÌ
Î ¸É¨Í [7] μÉ ´ ¶·Ö¦¥´¨Ö, ¶μ¤ ¢ ¥³μ£μ ´  ¢Ò¸μ±μ¢μ²ÓÉ´Ò° Ô²¥±É·μ¤ (·¨¸. 5).

‚¨¤´μ, ÎÉμ ¶·¨ ·μ¸É¥ ´ ¶·Ö¦¥´¨Ö ¸ 400 ±‚ ¤μ 1 Œ‚ Éμ± ¶·μÉμ´´μ£μ ¶ÊÎ±  Ê¢¥²¨Î¨-
¢ ¥É¸Ö ¸ 500 ¤μ 850 ³±�, ¢ Éμ ¢·¥³Ö ± ± Éμ± ¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì Î ¸É¨Í Ê³¥´ÓÏ ¥É¸Ö ¸ 750
¤μ 500 ³±�. �·¨ ´ ¶·Ö¦¥´¨¨ 600 ±‚ ¡Ò²¨ ÊÌÊ¤Ï¥´Ò ¢ ±ÊÊ³´Ò¥ Ê¸²μ¢¨Ö ¶ÊÉ¥³ μÉ¸¥Î±¨
μÉ± Î±¨ ±·¨μ£¥´´Ò³ ´ ¸μ¸μ³ (μ¡Ñ¥³ ¶·μ¤μ²¦ ² μÉ± Î¨¢ ÉÓ¸Ö ÉÊ·¡μ³μ²¥±Ê²Ö·´Ò³ ´ ¸μ-
¸μ³) ¨ Éμ± ¶·μÉμ´´μ£μ ¶ÊÎ±  Ê³¥´ÓÏ¨²¸Ö ´  É·¥ÉÓ, ¢ Éμ ¢·¥³Ö ± ± Éμ± ¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì
Î ¸É¨Í Ê¢¥²¨Î¨²¸Ö ¢ ¤¢  · § . ‚¸¥ ÔÉ¨ ·¥§Ê²ÓÉ ÉÒ Ê± §Ò¢ ÕÉ ´  ´¥¤μ¸É ÉμÎ´μ Ìμ·μÏ¨¥
¢ ±ÊÊ³´Ò¥ Ê¸²μ¢¨Ö, μ¸μ¡¥´´μ ¢ ´ Î ²Ó´μ° Î ¸É¨ Ê¸±μ·¥´¨Ö ¨´¦¥±É¨·Ê¥³μ£μ ¨μ´´μ£μ
¶ÊÎ± . „²Ö Ê²ÊÎÏ¥´¨Ö ¢ ±ÊÊ³´ÒÌ Ê¸²μ¢¨° ¨ ¶μ¤ ¢²¥´¨Ö ¶μÉμ±  ¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì § ·Ö¦¥´-
´ÒÌ Î ¸É¨Í μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ³μ¤¥·´¨§ Í¨Ö ¢Ìμ¤´μ£μ Ê§²  Ê¸±μ·¨É¥²Ö: Ê¸É ´ ¢²¨¢ ÕÉ¸Ö
μÌ² ¦¤ ¥³ Ö ¤¨ Ë· £³ , ¢Ò¶μ²´ÖÕÐ Ö ·μ²Ó ¢ ±ÊÊ³´μ£μ ¸μ¶·μÉ¨¢²¥´¨Ö, ¤μ¶μ²´¨É¥²Ó´Ò°
±·¨μ£¥´´Ò° ´ ¸μ¸ ¨ ¸¥É±  ¤²Ö ¶μ¤ ¢²¥´¨Ö ¢Éμ·¨Î´μ° Ô³¨¸¸¨¨ ¸μ ¸É¥´μ± ¢ ±ÊÊ³´μ° ± -
³¥·Ò.

„²Ö Ê²ÊÎÏ¥´¨Ö ± Î¥¸É¢  É¥· ¶¥¢É¨Î¥¸±μ£μ ¶ÊÎ±  ´¥°É·μ´μ¢ μ¸ÊÐ¥¸É¢²¥´  ³μ¤¥·´¨§ -
Í¨Ö ´¥°É·μ´μ£¥´¥·¨·ÊÕÐ¥° ³¨Ï¥´¨ ¨ ¸¨¸É¥³Ò Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ´¥°É·μ´μ¢. �μ ¸· ¢-
´¥´¨Õ ¸ · ´¥¥ · §· ¡μÉ ´´μ° ³¨Ï¥´ÓÕ [8] ´μ¢ Ö ¸¤¥² ´  ³ ±¸¨³ ²Ó´μ Éμ´±μ°, ÎÉμ¡Ò
¶μ§¢μ²¨ÉÓ ¸Ëμ·³¨·μ¢ ÉÓ ²ÊÎÏ¨° ¶μ ± Î¥¸É¢Ê ¶ÊÎμ± ´¥°É·μ´μ¢, ¨ ¶μ¤²μ¦±  ³¨Ï¥´¨, ´ 
±μÉμ·ÊÕ ´ ¶Ò²Ö¥É¸Ö Éμ´±¨° ¸²μ° ²¨É¨Ö, ¸¤¥² ´  ¨§ É ´É ² , μ¡² ¤ ÕÐ¥£μ ³ ±¸¨³ ²Ó´μ°
¸Éμ°±μ¸ÉÓÕ ± ¡²¨¸É¥·¨´£Ê ¨ μ¡¥¸¶¥Î¨¢ ÕÐ¥£μ ³¨´¨³ ²Ó´ÊÕ ³μÐ´μ¸ÉÓ £ ³³ -¨§²ÊÎ¥´¨Ö
¶·¨ ¶μ£²μÐ¥´¨¨ ¢ ´¥³ ¶·μÉμ´μ¢ [9]. ‚ ¸¨¸É¥³¥ Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ´¥°É·μ´μ¢ ¢¶¥·¢Ò¥
¶·¨³¥´¥´Ò ¸μ¸É ¢´μ° § ³¥¤²¨É¥²Ó (¢¡²¨§¨ ³¨Ï¥´¨ Å ËÉμ·¨¤ ³ £´¨Ö,   ´  ¢ÒÌμ¤¥ Å
ËÉμ·¨¤  ²Õ³¨´¨Ö) ¨ ¸μ¸É ¢´μ° μÉ· ¦ É¥²Ó (£· Ë¨É Å ¢ ¶¥·¥¤´¥° ¶μ²Ê¸Ë¥·¥ ¨ ¸¢¨´¥Í Å
¢ § ¤´¥°), ÎÉμ ¶μ§¢μ²¨²μ Ê¢¥²¨Î¨ÉÓ ± ± ³μÐ´μ¸ÉÓ ¶μ£²μÐ¥´´μ° ¤μ§Ò ¢ μ¶ÊÌμ²¨, É ± ¨
É¥· ¶¥¢É¨Î¥¸±μ¥ μÉ´μÏ¥´¨¥.
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‚ ˆŸ” ‘� ��� ¤²Ö · §¢¨É¨Ö ³¥Éμ¤¨±¨ 	�‡’ ¸μ§¤ ´ ¨¸ÉμÎ´¨± Ô¶¨É¥¶²μ¢ÒÌ ´¥°É-
·μ´μ¢ ´  μ¸´μ¢¥ Ê¸±μ·¨É¥²Ö-É ´¤¥³  ¸ ¢ ±ÊÊ³´μ° ¨§μ²ÖÍ¨¥° ¨ ²¨É¨¥¢μ° ´¥°É·μ´μ£¥´¥-
·¨·ÊÕÐ¥° ³¨Ï¥´¨. ‚ ·¥§Ê²ÓÉ É¥ ¶·μ¢¥¤¥´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¤μ¸É¨£´ÊÉμ ´ ¶·Ö¦¥´¨¥
1,15 Œ‚ ¨ ¢ÒÖ¸´¥´Ò ¶ÊÉ¨ Ê¢¥²¨Î¥´¨Ö ¢Ò¸μ±μ¢μ²ÓÉ´μ° ¶·μÎ´μ¸É¨ Ê¸±μ·¨É¥²Ö. �¶·¥¤¥-
²¥´Ò ¶·¨Î¨´Ò μ£· ´¨Î¥´¨Ö Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ± , ¨ ¶·¥¤²μ¦¥´  ³μ¤¥·´¨§ Í¨Ö ¢Ìμ¤-
´μ£μ Ê§²  Ê¸±μ·¨É¥²Ö ¤²Ö Ê¢¥²¨Î¥´¨Ö Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ±  ¸ 1,6 ¤μ 3 ³�. � §· ¡μÉ ´ 
´¥°É·μ´μ£¥´¥·¨·ÊÕÐ Ö ³¨Ï¥´Ó ¸ ´ ¶Ò²¥´¨¥³ ²¨É¨¥¢μ£μ ¸²μÖ ´  μÌ² ¦¤ ¥³ÊÕ Éμ´±ÊÕ
É ´É ²μ¢ÊÕ ¶μ¤²μ¦±Ê ¨ ¸¨¸É¥³  Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ´¥°É·μ´μ¢. �¥ ²¨§ Í¨Ö ³μ¤¨Ë¨-
± Í¨¨ Ê¸±μ·¨É¥²Ö ¸ Í¥²ÓÕ Ê¢¥²¨Î¥´¨Ö Éμ±  ¶·μÉμ´´μ£μ ¶ÊÎ±  ¨ ¨¸¶μ²Ó§μ¢ ´¨¥ ´μ¢μ°
´¥°É·μ´μ£¥´¥·¨·ÊÕÐ¥° ³¨Ï¥´¨ ¸ ¸¨¸É¥³μ° Ëμ·³¨·μ¢ ´¨Ö ¶ÊÎ±  ¶μ§¢μ²¨É ¸Ëμ·³¨·μ-
¢ ÉÓ ¶ÊÎμ± Ô¶¨É¥¶²μ¢ÒÌ ´¥°É·μ´μ¢, ¢ ³ ±¸¨³ ²Ó´μ° ¸É¥¶¥´¨ μÉ¢¥Î ÕÐ¨° É·¥¡μ¢ ´¨Ö³
	�‡’.

� ÊÎ´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö ¶·μ¢¥¤¥´Ò ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ �μ¸¸¨°¸±μ° ”¥¤¥· Í¨¨
¢ ²¨Í¥ Œ¨´μ¡·´ Ê±¨ �μ¸¸¨¨ (Ê´¨± ²Ó´Ò° ¨¤¥´É¨Ë¨± Éμ· ¶·¨±² ¤´ÒÌ ´ ÊÎ´ÒÌ ¨¸¸²¥¤μ-
¢ ´¨° Å RFMEFI60414X0066).
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