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‘É ÉÓÖ ¶μ¸¢ÖÐ¥´  μ¶¨¸ ´¨Õ · ¡μÉ, ¶·μ¢¥¤¥´´ÒÌ ¢ 2017Ä2018 ££. ´  Ê¸±μ·¨É¥²Ó´μ³ ±μ³¶²¥±¸¥
„–-60 �¸É ´¨´¸±μ£μ Ë¨²¨ ²  ˆŸ”, ¶μ μÉ· ¡μÉ±¥ ³¥Éμ¤¨±¨ ¶μ²ÊÎ¥´¨Ö ¢Ò¸μ±μ¨´É¥´¸¨¢´ÒÌ ¶ÊÎ±μ¢
ÉÖ¦¥²ÒÌ ¨μ´μ¢ ²¨É¨Ö, ³ £´¨Ö, Ëμ¸Ëμ·  ¨ ± ²ÓÍ¨Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¨±·μ¨¸¶ ·¨É¥²Ö. ‚ ·¥§Ê²Ó-
É É¥ ¢Ò¶μ²´¥´´ÒÌ · ¡μÉ ¢¶¥·¢Ò¥ ¶μ²ÊÎ¥´Ò ¶ÊÎ±¨ ¨μ´μ¢ 7Li, 24Mg, 31P ¨ 40Ca. �¶É¨³¨§¨·μ¢ ´Ò
·¥¦¨³Ò Ê¸±μ·¥´¨Ö ¨μ´μ¢ ÔÉ¨Ì ³¥É ²²μ¢ ¤μ Ô´¥·£¨¨ 1,75 ŒÔ‚/´Ê±²μ´.

The paper describes the research activity at the DC-60 cyclotron (Astana Branch of the Institute of
Nuclear Physics, Kazakhstan) during 2017Ä2018. Main efforts were put into production and acceleration
of metal ion beams with the ECR ion source using the evaporation technique. As a result of performed
study for the ˇrst time accelerated beams of 7Li, 24Mg, 31P and 40Ca were produced at the DC-60 cy-
clotron. The operating modes for production of accelerated beams with the energy of 1.75 MeV/nucleon
were also optimized.

PACS: 07.77.Ka; 41.75.Ak; 29.20.dg
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–¨±²μÉ·μ´ „–-60 [1] ¸¶·μ¥±É¨·μ¢ ´ ¤²Ö Ê¸±μ·¥´¨Ö ¨μ´μ¢ μÉ Li ¤μ Xe ¸ μÉ´μÏ¥´¨¥³
³ ¸¸Ò ± § ·Ö¤Ê A/Z μÉ 6 ¤μ 12. –¨±²μÉ·μ´ μ¸´ Ð¥´ �–�-¨¸ÉμÎ´¨±μ³ ¸ · ¡μÎ¥° Î ¸Éμ-
Éμ° 14 ƒƒÍ DECRIS-3 [2]. �¸´μ¢´Ò¥ ¶ · ³¥É·Ò ¨¸ÉμÎ´¨± : ³ £´¨É´μ¥ ¶μ²¥ ¸μ ¸Éμ·μ´Ò
¨´¦¥±Í¨¨ ¨ Ô±¸É· ±Í¨¨ Å 1,3 ¨ 1,1 ’² ¸μμÉ¢¥É¸É¢¥´´μ, ³ £´¨É´μ¥ ¶μ²¥ £¥±¸ ¶μ²Ö ´ 
¸É¥´±¥ · §·Ö¤´μ° ± ³¥·Ò Å 1,0 ’², ¤¨ ³¥É· · §·Ö¤´μ° ± ³¥·Ò Å 6,4 ¸³. ‘‚—-³μÐ´μ¸ÉÓ
¨´¦¥±É¨·Ê¥É¸Ö ¢ ¨¸ÉμÎ´¨± ¶μ ±μ ±¸¨ ²Ó´μ³Ê ¢μ²´μ¢μ¤Ê ¢¤μ²Ó μ¸¨ ¨¸ÉμÎ´¨± . � ¶·Ö¦¥-
´¨¥ Ô±¸É· ±Í¨¨ Å ¤μ 25 ±‚.

„²Ö ¶μ²ÊÎ¥´¨Ö ¨μ´μ¢ É¢¥·¤ÒÌ ¢¥Ð¥¸É¢ ¸ μÉ´μ¸¨É¥²Ó´μ ´¥¢Ò¸μ±μ° É¥³¶¥· ÉÊ·μ° ¨¸¶ -
·¥´¨Ö ¡Ò²¨ ¨¸¶μ²Ó§μ¢ ´Ò ³¥Éμ¤Ò ¨¸¶ ·¥´¨Ö ¨§ ±μ´É¥°´¥· , ´ £·¥¢ ¥³μ£μ ³¨±·μ¢μ²´ ³¨
¢ ± ³¥·¥ ¨¸ÉμÎ´¨± , ¨ ¨¸¶ ·¥´¨Ö ¨§ ¨¸¶ ·¨É¥²Ö ¸ ·¥§¨¸É¨¢´Ò³ ´ £·¥¢μ³.

�·¨ ¶μ²ÊÎ¥´¨¨ ¨μ´μ¢ É¢¥·¤ÒÌ ¢¥Ð¥¸É¢ ¢ ± ³¥·Ê ¨¸ÉμÎ´¨±  Ê¸É ´ ¢²¨¢ ²¸Ö Éμ´±μ¸É¥´-
´Ò° É ´É ²μ¢Ò° Ô±· ´ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ·¥Í¨·±Ê²ÖÍ¨¨ ¢¥Ð¥¸É¢  ¸μ ¸É¥´μ± [3]. ‚ ± Î¥¸É¢¥
¡ ²² ¸É´μ£μ £ §  ¢¸¥£¤  ¨¸¶μ²Ó§μ¢ ²¸Ö £¥²¨°.

1E-mail: bondarchenko@jinr.ru
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„¨ ¶ §μ´ ¶μ²ÊÎ ¥³ÒÌ ¨μ´μ¢ É¢¥·¤ÒÌ ¢¥Ð¥¸É¢ μ£· ´¨Î¥´ ³ ±¸¨³ ²Ó´μ° É¥³¶¥· ÉÊ·μ°
¨¸¶ ·¨É¥²Ö (·¨¸. 1, 2), ±μÉμ· Ö ¸μ¸É ¢²Ö¥É 900 ◦C (·¨¸. 3). „²Ö ´ £·¥¢  ¸É ´¤ ·É´μ£μ É ´-
É ²μ¢μ£μ É¨£²Ö ¤²¨´μ° 28 ³³, ¸ ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·μ³ 2 ³³ ¨ ¢´¥Ï´¨³ ¤¨ ³¥É·μ³ 2,8 ³³
¡Ò² ¶·¨³¥´¥´ ¸¶¥Í¨ ²Ó´Ò° ±μ ±¸¨ ²Ó´Ò° ± ¡¥²Ó ¸ ¢´ÊÉ·¥´´¨³ ´¨Ì·μ³μ¢Ò³ ¶·μ¢μ¤´¨-
±μ³ ¸ ³¨´¥· ²Ó´μ° ¨§μ²ÖÍ¨¥° ¨ μ¡μ²μÎ±μ° ¨§ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨. �·¨³¥´¥´¨¥ É ±μ£μ
± ¡¥²Ö ¶μ§¢μ²¨²μ ¸¢¥¸É¨ ± ³¨´¨³Ê³Ê ¨¸¶μ²Ó§μ¢ ´¨¥ ±¥· ³¨Î¥¸±¨Ì ¤¥É ²¥° ¢ ±μ´¸É·Ê±Í¨¨
¨¸¶ ·¨É¥²Ö. ˆ¸¶ ·¨É¥²Ó Ê¸É ´ ¢²¨¢ ¥É¸Ö ´  ¶μ¤¢¨¦´μ³ ¤¥·¦ É¥²¥ ¢´ÊÉ·¨ ±μ ±¸¨ ²Ó´μ£μ

�¨¸. 1. ˆ¸¶ ·¨É¥²Ó: 1, 2 Å ±μ·¶Ê¸; 3 Å Ô²¥±É·¨Î¥¸±¨° ±μ´É ±É; 4, 5 Å- ±¥· ³¨Î¥¸±¨¥ ¨§μ²ÖÉμ·Ò;

6 Å ´ £·¥¢ É¥²Ó

�¨¸. 2. ‚´¥Ï´¨° ¢¨¤ ¨¸¶ ·¨É¥²Ö

�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ É¥³¶¥· ÉÊ·Ò ¨¸¶ ·¨É¥²Ö μÉ ³μÐ´μ¸É¨ ´ £·¥¢ 
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¢μ²´μ¢μ¤  É ±¨³ μ¡· §μ³, ÎÉμ ¥£μ ¶μ²μ¦¥´¨¥ ³μ¦¥É ¤¨¸É ´Í¨μ´´μ ·¥£Ê²¨·μ¢ ÉÓ¸Ö ¢ ¤¨ -
¶ §μ´¥ ±15 ³³ μÉ´μ¸¨É¥²Ó´μ ±· Ö ±μ ±¸¨ ²Ó´μ£μ ¢μ²´μ¢μ¤ .

„²Ö Ê¢¥²¨Î¥´¨Ö ¢·¥³¥´¨ · ¡μÉÒ ¨¸ÉμÎ´¨±  ¡¥§ ¶¥·¥§ £·Ê§±¨ É¨£²Ö · ¡μÎ¨³ ¢¥Ð¥¸É¢μ³
¤²Ö ´¥±μÉμ·ÒÌ ³ É¥·¨ ²μ¢ ³Ò ¨¸¶μ²Ó§μ¢ ²¨ É¨£¥²Ó Ê¢¥²¨Î¥´´μ£μ μ¡Ñ¥³ . �  ·¨¸. 4 ¨ 5
¶μ± § ´Ò ¸É ´¤ ·É´Ò° É¨£¥²Ó ¨ É¨£¥²Ó Ê¢¥²¨Î¥´´μ£μ μ¡Ñ¥³  ¸μμÉ¢¥É¸É¢¥´´μ. –¥´É· ²Ó-
´Ò° Í¨²¨´¤· (±μ´É¥°´¥·) ¸μ¤¥·¦¨É · ¡μÎ¥¥ ¢¥Ð¥¸É¢μ; ¢´ÊÉ·¥´´¨° ¤¨ ³¥É· ±μ´É¥°´¥· 
¸μ¸É ¢²Ö¥É 6 ³³, ¢´¥Ï´¨° Å 7 ³³, ¤²¨´  Å 20 ³³. ‘ μ¤´μ° ¸Éμ·μ´Ò ±μ´É¥°´¥· ¸μ¥¤¨´¥´
¸μ ¸É¥·¦´¥³, ±μÉμ·Ò° ´ £·¥¢ ¥É¸Ö ¨¸¶ ·¨É¥²¥³; ¸É¥·¦¥´Ó ¨³¥¥É É¥ ¦¥ · §³¥·Ò, ÎÉμ ¨
¸É ´¤ ·É´Ò° É¨£¥²Ó. � ·Ò ³¥É ²²  ¶μ¸ÉÊ¶ ÕÉ ¢ · §·Ö¤´ÊÕ ± ³¥·Ê Î¥·¥§ ¸μ¶²μ ¤²¨´μ°
10 ³³ ¨ ¸ ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·μ³ 1 ³³. ‚´ÊÉ·¨ ¸μ¶²  Ê¸É ´ ¢²¨¢ ¥É¸Ö ¸±·ÊÎ¥´´ Ö É ´-
É ²μ¢ Ö ¶·μ¢μ²μ±  ¤²Ö ¶·¥¤μÉ¢· Ð¥´¨Ö ¢ÒÉ¥± ´¨Ö · ¸¶² ¢²¥´´μ£μ ¢¥Ð¥¸É¢  ¢ · §·Ö¤´ÊÕ
± ³¥·Ê. ‘μ¶²μ ¨ ±μ´É¥°´¥· ¢ μ¸´μ¢´μ³ ´ £·¥¢ ÕÉ¸Ö ³¨±·μ¢μ²´ ³¨ ¸ ´¥¡μ²ÓÏ¨³ ¢±² -
¤μ³ μÉ ¶² §³Ò. ’¥³¶¥· ÉÊ·  ±μ´É¥°´¥·  ±μ´É·μ²¨·Ê¥É¸Ö ¨§³¥´¥´¨¥³ ¥£μ ¶μ²μ¦¥´¨Ö ¢
± ³¥·¥ ¨¸ÉμÎ´¨± . � £·¥¢ ±μ´É¥°´¥·  ¸μ ¸Éμ·μ´Ò ¨¸¶ ·¨É¥²Ö Ö¢²Ö¥É¸Ö ¤μ¶μ²´¨É¥²Ó´μ°
·¥£Ê²¨·μ¢±μ° ¤²Ö ´ ¸É·μ°±¨ ¸±μ·μ¸É¨ ¨¸¶ ·¥´¨Ö ³ É¥·¨ ² .

�  ·¨¸. 6 ¨ 7 ¶·¥¤¸É ¢²¥´Ò ¸¶¥±É·Ò ¨μ´μ¢ Li, ¶μ²ÊÎ¥´´Ò¥ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ É¨£²Ö
Ê¢¥²¨Î¥´´μ£μ μ¡Ñ¥³  ¨ ¸É ´¤ ·É´μ£μ É¨£²Ö ¸μμÉ¢¥É¸É¢¥´´μ.

�¨¸. 4. ‘É ´¤ ·É´Ò° É¨£¥²Ó �¨¸. 5. ’¨£¥²Ó Ê¢¥²¨Î¥´´μ£μ μ¡Ñ¥³ 

�¨¸. 6. ‡ ·Ö¤μ¢μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨μ´μ¢ Li, ¶μ-
²ÊÎ¥´´μ¥ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ É¨£²Ö Ê¢¥²¨Î¥´-

´μ£μ μ¡Ñ¥³ 

�¨¸. 7. ‡ ·Ö¤μ¢μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨μ´μ¢ Li, ¶μ-
²ÊÎ¥´´μ¥ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¸É ´¤ ·É´μ£μ É¨£²Ö
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� ¸Ìμ¤ ¢¥Ð¥¸É¢  ¸μ¸É ¢¨² 0,7 ³£/Î ¤²Ö É¨£²Ö Ê¢¥²¨Î¥´´μ£μ μ¡Ñ¥³  ¨ 1,1 ³£/Î ¤²Ö
¸É ´¤ ·É´μ£μ É¨£²Ö ¶·¨ Éμ± Ì Li1+ 200 ¨ 500 ³±� ¸μμÉ¢¥É¸É¢¥´´μ.

’¨£¥²Ó Ê¢¥²¨Î¥´´μ£μ μ¡Ñ¥³  ¨¸¶μ²Ó§μ¢ ²¸Ö É ±¦¥ ¶·¨ ¶μ²ÊÎ¥´¨¨ ¨μ´μ¢ Mg. ’μ±
¨μ´μ¢ Mg4+ ¸μ¸É ¢¨² 80 ³±� ¶·¨ · ¸Ìμ¤¥ ¢¥Ð¥¸É¢  2,1 ³£/Î. ‡ ·Ö¤μ¢μ¥ · ¸¶·¥¤¥²¥´¨¥
¨μ´μ¢ Mg ¶μ± § ´μ ´  ·¨¸. 8.

„²Ö ¶μ²ÊÎ¥´¨Ö ¨μ´μ¢ ‘  ¨¸¶μ²Ó§μ¢ ²¸Ö ¸É ´¤ ·É´Ò° É¨£¥²Ó, ±μÉμ·Ò° ´ £·¥¢ ²¸Ö ¤μ
É¥³¶¥· ÉÊ·Ò ¶·¨¡²¨§¨É¥²Ó´μ 720 ◦‘. �·¨ μ¶É¨³¨§ Í¨¨ ·¥¦¨³  ¨μ´´μ£μ ¨¸ÉμÎ´¨±  ´ 
³ ±¸¨³Ê³ Éμ±  ¨μ´μ¢ 40‘ 5+ ¡Ò²  ¶μ²ÊÎ¥´  ¨´É¥´¸¨¢´μ¸ÉÓ 140 ³±�, ¶·¨ ÔÉμ³ Éμ±
¨μ´μ¢ 40‘ 7+ ¸μ¸É ¢¨² 75 ³±�. � ¸Ìμ¤ ¢¥Ð¥¸É¢  ¶·¨ ¤ ´´μ³ ·¥¦¨³¥ ¸μ¸É ¢¨² 0,7 ³£/Î.
‡ ·Ö¤μ¢μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨μ´μ¢ ‘  ¶μ± § ´μ ´  ·¨¸. 9.

‚ ± Î¥¸É¢¥ · ¡μÎ¥£μ ¢¥Ð¥¸É¢  ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨μ´μ¢ 31P5+ ¡Ò² ¢Ò¡· ´ ±· ¸´Ò° Ëμ¸-
Ëμ·, ±μÉμ·Ò° § £·Ê¦ ²¸Ö ¢ É¨£¥²Ó ¸É ´¤ ·É´μ£μ · §³¥· . ’¥³¶¥· ÉÊ· , ´¥μ¡Ìμ¤¨³ Ö ¤²Ö
¶μ²ÊÎ¥´¨Ö · ¡μÎ¥£μ ¤ ¢²¥´¨Ö ¶ ·μ¢ Ëμ¸Ëμ·  (∼ 10−3 ’μ··), ¸μ¸É ¢²Ö¥É ¶·¨¡²¨§¨É¥²Ó´μ
150 ◦‘. „μ ¢¢μ¤  ¢ ¨¸ÉμÎ´¨± É¨£¥²Ó ¸ ¢¥Ð¥¸É¢μ³ ¶·¥¤¢ ·¨É¥²Ó´μ ¶·μ£·¥¢ ²¸Ö ¢ ¢ ±Ê-
Ê³´μ³ μ¡Ñ¥³¥ Ï²Õ§  É¢¥·¤ÒÌ ¢¥Ð¥¸É¢ ¶·¨ É¥³¶¥· ÉÊ·¥ ∼ 100 ◦‘. �μ¸²¥ μ¶É¨³¨§ Í¨¨

�¨¸. 8. ‡ ·Ö¤μ¢μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨μ´μ¢ Mg, ¶μ²ÊÎ¥´´μ¥ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ É¨£²Ö Ê¢¥²¨Î¥´´μ£μ

μ¡Ñ¥³ 

�¨¸. 9. ‘¶¥±É· ¨μ´μ¢ 40‘ 
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�¨¸. 10. ‘¶¥±É· ¨μ´μ¢ 31P

·¥¦¨³  · ¡μÉÒ �–�-¨¸ÉμÎ´¨±  ¡Ò² ¶μ²ÊÎ¥´ Éμ± ¨μ´μ¢ 31P5+ 60 ³±�. � ¸Ìμ¤ ¢¥Ð¥¸É¢ ,
¨§³¥·¥´´Ò° ¶μ¸²¥ 25 Î · ¡μÉÒ, ¸μ¸É ¢¨² 1,7 ³£/Î. ‘¶¥±É· ¨μ´μ¢ 31P ¶μ± § ´ ´  ·¨¸. 10.

“‘Š��…�ˆ… ˆ���‚ �� –ˆŠ‹�’���… „–-60

�μ¸²¥ μ¶É¨³¨§ Í¨¨ ·¥¦¨³μ¢ · ¡μÉÒ �–�-¨¸ÉμÎ´¨±  ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨μ´μ¢ ³¥É ²²μ¢
´  Í¨±²μÉ·μ´¥ „–-60 ¡Ò²¨ ¶μ²ÊÎ¥´Ò Ê¸±μ·¥´´Ò¥ ¶ÊÎ±¨ ¨μ´μ¢ 40Ca7+, 31P5+, 24Mg4+ ¨
μ¶É¨³¨§¨·μ¢ ´Ò ·¥¦¨³Ò ¨Ì Ê¸±μ·¥´¨Ö. �μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶·¥¤¸É ¢²¥´Ò ¢ É ¡²¨Í¥.

� · ³¥É·Ò Ê¸±μ·¥´´ÒÌ ¶ÊÎ±μ¢ ¨μ´μ¢ 40Ca, 24Mg ¨ 31P

’¨¶ ¶ÊÎ± 
¨μ´μ¢

�´¥·£¨Ö,
ŒÔ‚/�

’μ± ¶ÊÎ±  ¨μ´μ¢ ‚Ò¢¥¤¥´´Ò° Éμ±
¶ÊÎ±  ¨μ´μ¢,

³±�

ŠμÔËË¨Í¨¥´É
É· ´¸³¨¸¸¨¨, %

¢ ± ´ ²¥ ¨´¦¥±Í¨¨,
³±�

40Ca7+ 1,75 50 1,35 2,75
31P5+ 1,75 20 0,58 3,00
24Mg4+ 1,75 46 1,14 2,48

‡�Š‹	—…�ˆ…

�¸´μ¢´μ° Í¥²ÓÕ ¤ ´´μ° · ¡μÉÒ Ö¢²Ö² ¸Ó μÉ· ¡μÉ±  ³¥Éμ¤¨±¨ ¶μ²ÊÎ¥´¨Ö ¶ÊÎ±μ¢ Ê¸±μ-
·¥´´ÒÌ ¨μ´μ¢ É¢¥·¤ÒÌ ¢¥Ð¥¸É¢ ´  Í¨±²μÉ·μ´¥ „–-60. �É· ¡μÉ±  ¤ ´´μ° ³¥Éμ¤¨±¨ ¶μ-
§¢μ²¨É ¸ÊÐ¥¸É¢¥´´μ · ¸Ï¨·¨ÉÓ ¸¶¥±É· Ê¸±μ·Ö¥³ÒÌ ¨μ´μ¢, ÎÉμ ¶·¨¤ ¥É μ¸μ¡ÊÕ  ±ÉÊ ²Ó-
´μ¸ÉÓ Í¥²¨ ¨¸¸²¥¤μ¢ ´¨Ö. ‘ Ê¢¥²¨Î¥´¨¥³ ¸¶¥±É·  Ê¸±μ·Ö¥³ÒÌ Ô²¥³¥´Éμ¢ Ê¢¥²¨Î¨¢ ÕÉ¸Ö
¢μ§³μ¦´μ¸É¨ ¶μ¸É ´μ¢±¨, ¶μ¨¸±  ¨ ·¥Ï¥´¨Ö ´μ¢ÒÌ § ¤ Î ¨ Ô±¸¶¥·¨³¥´Éμ¢ ¢ μ¡² ¸É¨
Ô±¸¶¥·¨³¥´É ²Ó´μ° Ö¤¥·´μ° Ë¨§¨±¨, · ¤¨ Í¨μ´´μ° Ë¨§¨±¨ É¢¥·¤μ£μ É¥²  ¨ · §²¨Î´ÒÌ
¶·¨±² ¤´ÒÌ § ¤ Î. ‚ ·¥§Ê²ÓÉ É¥ ¢Ò¶μ²´¥´´μ° · ¡μÉÒ ¢¶¥·¢Ò¥ ´  Í¨±²μÉ·μ´¥ „–-60
¶μ²ÊÎ¥´Ò Ê¸±μ·¥´´Ò¥ ¶ÊÎ±¨ ¨μ´μ¢ ³ £´¨Ö 24Mg4+, ± ²ÓÍ¨Ö 40‘ 7+ ¨ Ëμ¸Ëμ·  31P5+ ¸
¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤μ¢ ¨¸¶ ·¥´¨Ö ¨§ É¨£²Ö.
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� ¡μÉ  ¢Ò¶μ²´¥´  ¢ · ³± Ì £· ´É  Œ�� �Š ˆ�� ¶·μ¥±É  ��05133476 ®‘· ¢´¨É¥²Ó-
´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö Éμ´±μ° ¸É·Ê±ÉÊ·Ò μ¡² ¸É¨ ¶μ¢·¥¦¤¥´¨Ö ³¥É ²²μ¢ ¨ ¸¶² ¢μ¢, μ¡²ÊÎ¥´-
´ÒÌ ¨μ´ ³¨ ³¥É ²²μ¢ ¨ ¨´¥·É´ÒÌ £ §μ¢¯.
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