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ˆ.�.Œ¥Ï±μ¢, �. B. �¨¢¨´, �. O.‘¨¤μ·¨´, �. B. ‘³¨·´μ¢, ƒ. B. ’·Ê¡´¨±μ¢

�¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 

�·μ£· ³³  BETACOOL, · §· ¡μÉ ´´ Ö ¸μÉ·Ê¤´¨± ³¨ ¸¥±Éμ·  Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö, ¶·¥¤-
¸É ¢²Ö¥É ¸μ¡μ° ´ ¡μ·  ²£μ·¨É³μ¢, μ¸´μ¢ ´´ÒÌ ´  μ¡Ð¥³ Ëμ·³ É¥ ¢Ìμ¤´ÒÌ ¨ ¢ÒÌμ¤´ÒÌ Ë °²μ¢. �É 
¶·μ£· ³³  ¶·¥¤´ §´ Î¥´  ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¤¨´ ³¨±¨ ¨μ´´ÒÌ ¶ÊÎ±μ¢ ¢ ´ ±μ¶¨É¥²Ó´ÒÌ ±μ²ÓÍ Ì
¶·¨ ´ ²¨Î¨¨ ÔËË¥±Éμ¢ μÌ² ¦¤¥´¨Ö ¨ ´ £·¥¢  ¶ÊÎ± . �·¥¤¸É ¢²¥´´ Ö ¢ ÔÉμ° ¸É ÉÓ¥ ¢¥·¸¨Ö ¢±²ÕÎ ¥É
¢ ¸¥¡Ö É·¨ μ¸´μ¢´ÒÌ  ²£μ·¨É³ : ³μ¤¥²¨·μ¢ ´¨¥ Ô¢μ²ÕÍ¨¨ ¢μ ¢·¥³¥´¨ ¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ (RMS)
¶ · ³¥É·μ¢ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö Î ¸É¨Í, ³μ¤¥²¨·μ¢ ´¨¥ Ô¢μ²ÕÍ¨¨ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö ´ 
μ¸´μ¢¥ ³¥Éμ¤  Œμ´É¥-Š ·²μ ¨  ²£μ·¨É³ É· ¥±Éμ·´μ£μ  ´ ²¨§ , μ¸´μ¢ ´´Ò° ´  É¥Ì´¨±¥ ³μ²¥±Ê²Ö·-
´μ° ¤¨´ ³¨±¨. �¸´μ¢´Ò³¨ ¶·μÍ¥¸¸ ³¨, ¨¸¸²¥¤Ê¥³Ò³¨ ¸ ¶μ³μÐÓÕ ¶·μ£· ³³Ò, Ö¢²ÖÕÉ¸Ö ¢´ÊÉ·¨-
¶ÊÎ±μ¢μ¥ · ¸¸¥Ö´¨¥, Ô²¥±É·μ´´μ¥ μÌ² ¦¤¥´¨¥, ¢§ ¨³μ¤¥°¸É¢¨¥ ¸ μ¸É ÉμÎ´Ò³ £ §μ³ ¨ ¢´ÊÉ·¥´´¥°
³¨Ï¥´ÓÕ.

BETACOOL program developed by JINR electron cooling group is a kit of algorithms based on
common format of input and output ˇles. The program is oriented to simulation of the ion beam
dynamics in a storage ring in the presence of cooling and heating effects. The version presented in
this report includes three basic algorithms: simulation of rms parameters of the ion distribution function
evolution in time, simulation of the distribution function evolution using Monte-Carlo method and
tracking algorithm based on molecular dynamics technique. General processes to be investigated with
the program are intrabeam scattering in the ion beam, electron cooling, interaction with residual gas and
internal target.

‚‚…„…�ˆ…

�²¥±É·μ´´μ¥ μÌ² ¦¤¥´¨¥ Ï¨·μ±μ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö Ê¶· ¢²¥´¨Ö ¶ · ³¥É· ³¨ ¨μ´´ÒÌ
¶ÊÎ±μ¢ ¢ ´ ±μ¶¨É¥²ÖÌ. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¡μ²¥¥ 20 ´ ±μ¶¨É¥²Ó´ÒÌ ±μ²¥Í, μ¸´ Ðe´´ÒÌ
¸¨¸É¥³ ³¨ Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö, ´ Ìμ¤ÖÉ¸Ö ¢ Ô±¸¶²Ê É Í¨¨ ¨²¨ ¢ ¶·μÍ¥¸¸¥ · §· -
¡μÉ±¨. �·μ£· ³³  BETACOOL [1, 2], ¶·¥¤´ §´ Î¥´´ Ö ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¶·μÍ¥¸¸  Ô²¥±-
É·μ´´μ£μ μÌ² ¦¤¥´¨Ö,  ±É¨¢´μ ¨¸¶μ²Ó§Ê¥É¸Ö ¢ ·Ö¤¥ ¨¸¸²¥¤μ¢ É¥²Ó¸±¨Ì Í¥´É·μ¢: FZJ, GSI
(ƒ¥·³ ´¨Ö), RIKEN, NIRS (Ÿ¶μ´¨Ö), BNL (‘˜�), �ˆŸˆ, ˆ’�” (�μ¸¸¨Ö) [3Ä7]. Šμ¤
¶·μ£· ³³Ò · §· ¡μÉ ´ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´μ£μ ³¥Éμ¤  ´  Ö§Ò±¥
‘++. ˆ´É¥·Ë¥°¸´ Ö Î ¸ÉÓ ¤²Ö μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò Windows · §· ¡μÉ ´  ´  ¡ §¥ ¶ -
±¥É  BOLIDE (Builder Object Library & Interface Development Environment) [1], ±μÉμ·Ò°
¶·¥¤´ §´ Î¥´ ¤²Ö ¡Ò¸É·μ° · §· ¡μÉ±¨ Ë¨§¨Î¥¸±¨Ì ¨ ³ É¥³ É¨Î¥¸±¨Ì ¶·¨²μ¦¥´¨°.

�¸´μ¢´ Ö Í¥²Ó ¶·μ£· ³³Ò BETACOOL Å ³μ¤¥²¨·μ¢ ´¨¥ ¤μ²£μ¢·¥³¥´´ÒÌ ¶·μÍ¥¸¸μ¢
(¶μ ¸· ¢´¥´¨Õ ¸ ¶¥·¨μ¤μ³ μ¡· Ð¥´¨Ö ¨μ´μ¢), ¢¥¤ÊÐ¨Ì ± ¨§³¥´¥´¨Õ ËÊ´±Í¨¨ · ¸¶·¥-
¤¥²¥´¨Ö ¨μ´μ¢ ¢ Ï¥¸É¨³¥·´μ³ Ë §μ¢μ³ ¶·μ¸É· ´¸É¢¥. „¢¨¦¥´¨¥ ¨μ´μ¢ ¢ ´ ±μ¶¨É¥²¥
¶·¥¤¶μ² £ ¥É¸Ö Ê¸Éμ°Î¨¢Ò³ ¨ · ¸¸³ É·¨¢ ¥É¸Ö ¢ ²¨´¥°´μ³ ¶·¨¡²¨¦¥´¨¨.
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‘É·Ê±ÉÊ·  ¶·μ£· ³³Ò ¶μ§¢μ²Ö¥É ¶·μ¢μ¤¨ÉÓ ³μ¤¥²¨·μ¢ ´¨¥ ¨§³¥´¥´¨Ö ËÊ´±Í¨¨ · ¸-
¶·¥¤¥²¥´¨Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ´¥¸±μ²Ó±¨Ì ´¥§ ¢¨¸¨³ÒÌ  ²£μ·¨É³μ¢. Š ¦¤Ò°  ²£μ·¨É³
³μ¤¥²¨·Ê¥É ¤¨´ ³¨±Ê ¨μ´´μ£μ ¶ÊÎ±  ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μ¤¨´ ±μ¢ÒÌ ¢Ìμ¤´ÒÌ ¶ · ³¥É·μ¢
¶ÊÎ±  ¨ ´ ±μ¶¨É¥²Ö ¨ μ¤¨´ ±μ¢μ£μ ´ ¡μ·  ÔËË¥±Éμ¢, ¢²¨ÖÕÐ¨Ì ´  ËÊ´±Í¨Õ · ¸¶·¥¤¥-
²¥´¨Ö ¶ÊÎ± .

�É  ¸É ÉÓÖ μ¶¨¸Ò¢ ¥É ¶μ¸²¥¤´ÕÕ ¢¥·¸¨Õ ¶·μ£· ³³Ò BETACOOL, ±μÉμ· Ö ¢±²ÕÎ ¥É
¢ ¸¥¡Ö É·¨  ²£μ·¨É³  ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¤¨´ ³¨±¨ ¶ÊÎ±  ¨ ¨³¥¥É ¸²¥¤ÊÕÐ¨° ´ ¡μ·
ÔËË¥±Éμ¢: Ô²¥±É·μ´´μ¥ μÌ² ¦¤¥´¨¥, ¢´ÊÉ·¨¶ÊÎ±μ¢μ¥ · ¸¸¥Ö´¨¥, · ¸¸¥Ö´¨¥ ´  μ¸É ÉμÎ´μ³
£ §¥, ¢´ÊÉ·¥´´ÖÖ ³¨Ï¥´Ó ¨ ¤·.

1. �‘��‚�›… �‹ƒ��ˆ’Œ›

‚ É¥±ÊÐ¥° ¢¥·¸¨¨ ¶·μ£· ³³Ò ·¥ ²¨§μ¢ ´Ò É·¨  ²£μ·¨É³  ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö ¨§³¥-
´¥´¨Ö ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö ¨μ´μ¢:

Å ³μ¤¥²¨·μ¢ ´¨¥ ¤¨´ ³¨±¨ ¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ (RMS) ¶ · ³¥É·μ¢ ËÊ´±Í¨¨ · ¸-
¶·¥¤¥²¥´¨Ö;

Å ³μ¤¥²¨·μ¢ ´¨¥ ¨§³¥´¥´¨Ö ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤  Œμ´É¥-
Š ·²μ ( ²£μ·¨É³ ®³μ¤¥²Ó´Ò° ¶ÊÎμ±¯);

Å ³´μ£μÎ ¸É¨Î´Ò° É· ¥±Éμ·´Ò°  ´ ²¨§ ( ²£μ·¨É³ ®É·¥±¨´£¯) ´  μ¸´μ¢¥ É¥Ì´¨±¨
³μ²¥±Ê²Ö·´μ° ¤¨´ ³¨±¨.

”¨§¨Î¥¸± Ö ³μ¤¥²Ó, ¨¸¶μ²Ó§Ê¥³ Ö ¢  ²£μ·¨É³¥ ³μ¤¥²¨·μ¢ ´¨Ö RMS-¶ · ³¥É·μ¢, μ¸´μ-
¢ ´  ´  ¸²¥¤ÊÕÐ¨Ì ¶·¥¤¶μ²μ¦¥´¨ÖÌ:

1) ¨μ´´Ò° ¶ÊÎμ± ¨³¥¥É £ Ê¸¸μ¢¸±μ¥ · ¸¶·¥¤¥²¥´¨¥ ¶μ ¢¸¥³ ¸É¥¶¥´Ö³ ¸¢μ¡μ¤Ò, ¨ ¢¨¤
· ¸¶·¥¤¥²¥´¨Ö ´¥ ¨§³¥´Ö¥É¸Ö ¢ ¶·μÍ¥¸¸¥ Ô¢μ²ÕÍ¨¨;

2) ³ ±¸¨³Ê³ ¢¸¥Ì ËÊ´±Í¨° · ¸¶·¥¤¥²¥´¨Ö ¸μ¢¶ ¤ ¥É ¸ · ¢´μ¢¥¸´μ° μ·¡¨Éμ°.
ˆ§³¥´¥´¨¥ ¶ · ³¥É·μ¢ ¨μ´´μ£μ ¶ÊÎ±  ¢ É¥Î¥´¨¥ ¥£μ Í¨·±Ê²ÖÍ¨¨ ¢ ´ ±μ¶¨É¥²¥ μ¶¨-

¸Ò¢ ¥É¸Ö ¸²¥¤ÊÕÐ¨³¨ Ê· ¢´¥´¨Ö³¨:
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£¤¥ N Å Î¨¸²μ Î ¸É¨Í; εh, εv, εlon Å ¸·¥¤´¥±¢ ¤· É¨Î´Ò¥ §´ Î¥´¨Ö £μ·¨§μ´É ²Ó´μ£μ,
¢¥·É¨± ²Ó´μ£μ ¨ ¶·μ¤μ²Ó´μ£μ Ô³¨ÉÉ ´¸μ¢ ¶ÊÎ±  ¸μμÉ¢¥É¸É¢¥´´μ. • · ±É¥·´Ò¥ ¢·¥³¥´ 
Ö¢²ÖÕÉ¸Ö ËÊ´±Í¨Ö³¨ É·eÌ Ô³¨ÉÉ ´¸μ¢ ¨ Î¨¸²  Î ¸É¨Í ¨ ¨³¥ÕÉ ¶μ²μ¦¨É¥²Ó´Ò° §´ ±
¤²Ö ¶·μÍ¥¸¸μ¢ ´ £·¥¢  ¨ μÉ·¨Í É¥²Ó´Ò° Å ¤²Ö ¶·μÍ¥¸¸μ¢ μÌ² ¦¤¥´¨Ö. �É·¨Í É¥²Ó´Ò°
§´ ± Ì · ±É¥·´μ£μ ¢·¥³¥´¨ ¦¨§´¨ μ§´ Î ¥É ¶μÉ¥·Õ Î ¸É¨Í, ¶μ²μ¦¨É¥²Ó´Ò° §´ ± ¢μ§-
³μ¦¥´ ¢ ¸²ÊÎ ¥ Ê¢¥²¨Î¥´¨¨ Î¨¸²  Î ¸É¨Í ¶·¨ ¨´¦¥±Í¨¨. ˆ´¤¥±¸ j ¢ (1) ¸μμÉ¢¥É¸É¢Ê¥É
´μ³¥·Ê ¶·μÍ¥¸¸ , ÊÎ ¸É¢ÊÕÐ¥£μ ¢ · ¸ÎeÉ¥. ‘É·Ê±ÉÊ·   ²£μ·¨É³  · §· ¡μÉ ´  É ±¨³ μ¡· -
§μ³, ÎÉμ ¶μ§¢μ²Ö¥É ÊÎ¨ÉÒ¢ ÉÓ ¢²¨Ö´¨¥ ²Õ¡μ£μ ¶·μÍ¥¸¸ , ±μÉμ·Ò° ³μ¦¥É ¡ÒÉÓ μ¶¨¸ ´ ¢
É¥·³¨´ Ì Ì · ±É¥·´ÒÌ ¢·¥³¥´ ´ £·¥¢  ¨²¨ μÌ² ¦¤¥´¨Ö. —¨¸²¥´´μ¥ ·¥Ï¥´¨¥ ¸¨¸É¥³Ò (1)
¢Ò¶μ²´Ö¥É¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥Éμ¤  �°²¥·  ¸  ¢Éμ³ É¨Î¥¸±¨³ ¨§³¥´¥´¨¥³ Ï £  ¨´-
É¥£·¨·μ¢ ´¨Ö. �¥§Ê²ÓÉ É ³μ¤¥²¨·μ¢ ´¨Ö ¶·¥¤¸É ¢²Ö¥É¸Ö ¢ ¢¨¤¥ § ¢¨¸¨³μ¸É¥° Ô³¨ÉÉ ´¸μ¢
¨ Î¨¸²  Î ¸É¨Í μÉ ¢·¥³¥´¨. �¶É¨Î¥¸± Ö ¸É·Ê±ÉÊ·  ´ ±μ¶¨É¥²Ö ¨¸¶μ²Ó§Ê¥É¸Ö Éμ²Ó±μ ¤²Ö
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· ¸ÎeÉ  ¢´ÊÉ·¨¶ÊÎ±μ¢μ£μ · ¸¸¥Ö´¨Ö (‚��). • · ±É¥·´Ò¥ ¢·¥³¥´  ‚�� · ¸¸Î¨ÉÒ¢ ÕÉ¸Ö ¢
¸μμÉ¢¥É¸É¢¨¨ ¸ μ¤´μ° ¨§  ´ ²¨É¨Î¥¸±¨Ì ³μ¤¥²¥° ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸É·Ê±ÉÊ·´ÒÌ ËÊ´±Í¨°
´ ±μ¶¨É¥²Ö, ¨³¶μ·É¨·Ê¥³ÒÌ ¨§ ¢ÒÌμ¤´μ£μ Ë °²  ¶·μ£· ³³Ò MAD [8].

˜ £ ¨´É¥£·¨·μ¢ ´¨Ö ¸¨¸É¥³Ò (1) ¶μ ¢·¥³¥´¨ μ¶·¥¤¥²Ö¥É¸Ö Ì · ±É¥·´Ò³¨ ¢·¥³¥´ ³¨
¨¸¸²¥¤Ê¥³ÒÌ ÔËË¥±Éμ¢, ¨ ¸±μ·μ¸ÉÓ ¸ÎeÉ  ³μ¦¥É ¡ÒÉÓ ¢Ò¸μ±μ°. ’¥³ ´¥ ³¥´¥¥ ¢ ´¥±μÉμ·ÒÌ
¸²ÊÎ ÖÌ ÔÉ  ³μ¤¥²Ó ³μ¦¥É ¶·¨¢μ¤¨ÉÓ ± §´ Î¨É¥²Ó´Ò³ ¶μ£·¥Ï´μ¸ÉÖ³ ¢ μ¸´μ¢´μ³ ¨§-§ 
¶·¥¤¶μ²μ¦¥´¨Ö £ Ê¸¸μ¢¸±μ° Ëμ·³Ò ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö ¨μ´μ¢. �Éμ ¶·¥¤¶μ²μ¦¥´¨¥
¤μ¸É ÉμÎ´μ ·¥ ²¨¸É¨Î´μ ¶·¨ · ¢´μ¢¥¸´μ³ ¸μ¸ÉμÖ´¨¨ ¨μ´´μ£μ ¶ÊÎ± , ±μ£¤  · ¢´μ¢¥¸¨¥
§ ¢¨¸¨É μÉ ³´μ¦¥¸É¢  ¶·μÍ¥¸¸μ¢, ¨³¥ÕÐ¨Ì ¸ÉμÌ ¸É¨Î¥¸±ÊÕ ¶·¨·μ¤Ê. …¸²¨ · ¢´μ¢¥¸¨¥
´¥ ¤μ¸É¨£ ¥É¸Ö ¨§-§  ¡Ò¸É·μ° ¶μÉ¥·¨ Î ¸É¨Í ¨²¨ ´  ´ Î ²Ó´μ³ ÔÉ ¶¥ μÌ² ¦¤¥´¨Ö ¶ÊÎ± , Éμ
ËÊ´±Í¨Ö · ¸¶·¥¤¥²¥´¨Ö ³μ¦¥É ¨³¥ÉÓ Ëμ·³Ê, ¤ ²e±ÊÕ μÉ £ Ê¸¸μ¢¸±μ°. �μÌμ¦ Ö ¸¨ÉÊ Í¨Ö
¸±² ¤Ò¢ ¥É¸Ö ¶·¨ ³μ¤¥²¨·μ¢ ´¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¸ ¢´ÊÉ·¥´´¥° ³¨Ï¥´ÓÕ, · §³¥· ±μÉμ·μ°
´¥ ¸μ¢¶ ¤ ¥É ¸ · §³¥·μ³ ¨μ´´μ£μ ¶ÊÎ± . ˆμ´¨§ Í¨μ´´Ò¥ ¶μÉ¥·¨ Ô´¥·£¨¨ ¢ ³¨Ï¥´¨ É ±¦¥
´¥ ³μ£ÊÉ ¡ÒÉÓ ÊÎÉ¥´Ò ±μ··¥±É´μ ¢ · ³± Ì ÔÉμ° ³μ¤¥²¨.

ˆ¸¸²¥¤μ¢ ´¨¥ ¤¨´ ³¨±¨ ¨μ´´μ£μ ¶ÊÎ±  ¤²Ö ¶·μ¨§¢μ²Ó´μ° Ëμ·³Ò ËÊ´±Í¨¨ · ¸¶·¥-
¤¥²¥´¨Ö ¢Ò¶μ²´Ö¥É¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³  ²£μ·¨É³  ³μ¤¥²Ó´μ£μ ¶ÊÎ± . ‚ ÔÉμ³  ²£μ·¨É³¥
¨μ´´Ò° ¶ÊÎμ± ¶·¥¤¸É ¢²Ö¥É¸Ö ³ ¸¸¨¢μ³ ³μ¤¥²Ó´ÒÌ Î ¸É¨Í. �·μÍ¥¸¸Ò μÌ² ¦¤¥´¨Ö ¨ ´ -
£·¥¢ , ÊÎ ¸É¢ÊÕÐ¨¥ ¢ ³μ¤¥²¨·μ¢ ´¨¨, ¢¥¤ÊÉ ± ¨§³¥´¥´¨Õ ±μ³¶μ´¥´Éμ¢ ¨³¶Ê²Ó¸  ¨ Î¨¸² 
Î ¸É¨Í, ±μÉμ·Ò¥ · ¸¸Î¨ÉÒ¢ ÕÉ¸Ö ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ Ï £μ³ ³μ¤¥²¨·μ¢ ´¨Ö ¶μ ¢·¥³¥´¨.
Š ¦¤Ò° ÔËË¥±É ²μ± ²¨§μ¢ ´ ¢ ´¥±μÉμ·μ° ÉμÎ±¥ ´ ±μ¶¨É¥²Ö, ¸É·Ê±ÉÊ·´Ò¥ ËÊ´±Í¨¨ ¢
±μÉμ·μ° ¶·¥¤¶μ² £ ÕÉ¸Ö ¨§¢¥¸É´Ò³¨. �·¥μ¡· §μ¢ ´¨¥ ±μμ·¤¨´ É ³μ¤¥²Ó´ÒÌ Î ¸É¨Í ¢
¶·μ³¥¦ÊÉ± Ì ³¥¦¤Ê ÉμÎ± ³¨ ²μ± ²¨§ Í¨¨ ÔËË¥±Éμ¢ ¶·μ¨§¢μ¤¨É¸Ö ¶ÊÉ¥³ ¶·¨³¥´¥´¨Ö ²¨-
´¥°´ÒÌ ³ É·¨Í ¸μ ¸²ÊÎ °´Ò³ ´ ¡¥£μ³ Ë §Ò. �¥§Ê²ÓÉ É ³μ¤¥²¨·μ¢ ´¨Ö ³μ¦¥É ¡ÒÉÓ ¶·¥¤-
¸É ¢²¥´ ± ± ¢ ¢¨¤¥ ¨§³¥´¥´¨Ö ¶·μË¨²Ö ¶ÊÎ± , É ± ¨ ¢ ¢¨¤¥ § ¢¨¸¨³μ¸É¨ Ô³¨ÉÉ ´¸μ¢ ¨
Î¨¸²  Î ¸É¨Í μÉ ¢·¥³¥´¨. �¥ ²Ó´ Ö μ¶É¨Î¥¸± Ö ¸É·Ê±ÉÊ·  ´¥μ¡Ìμ¤¨³  Éμ²Ó±μ ¤²Ö · ¸ÎeÉ 
‚��. ˆ§³¥´¥´¨¥ ¨³¶Ê²Ó¸  Î ¸É¨ÍÒ ¨§-§  ‚�� · ¸¸Î¨ÉÒ¢ ¥É¸Ö ´  μ¸´μ¢¥ μ¤´μ° ¨§  ´ ²¨-
É¨Î¥¸±¨Ì ³μ¤¥²¥°, ± ± ¨ ¢ ¸²ÊÎ ¥ ¨¸¶μ²Ó§μ¢ ´¨Ö  ²£μ·¨É³a ¤¨´ ³¨±¨ RMS-¶ · ³¥É·μ¢.

„²Ö ³μ¤¥²¨·μ¢ ´¨Ö ‚�� Î¥·¥§ ±Ê²μ´μ¢¸±μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ¨μ´ ³¨ ¨¸¶μ²Ó-
§Ê¥É¸Ö  ²£μ·¨É³ É· ¥±Éμ·´μ£μ  ´ ²¨§  ®É·¥±¨´£¯. �¤´  ¨§ Í¥²¥° · §¢¨É¨Ö ÔÉμ£μ  ²£μ-
·¨É³  Å ³μ¤¥²¨·μ¢ ´¨¥ ¶·μÍ¥¸¸  μ¡· §μ¢ ´¨Ö ±·¨¸É ²²¨Î¥¸±¨Ì ¸μ¸ÉμÖ´¨° ¨μ´´ÒÌ ¶ÊÎ-
±μ¢. ‚ ±·¨¸É ²²¨Î¥¸±μ³ ¸μ¸ÉμÖ´¨¨ ¨μ´´μ£μ ¶ÊÎ±  ‚�� ´¥ ³μ¦¥É ¡ÒÉÓ μ¶¨¸ ´μ ¢ · ³± Ì
¸É ´¤ ·É´ÒÌ  ´ ²¨É¨Î¥¸±¨Ì ³μ¤¥²¥°, ±μÉμ·Ò¥ μ¸´μ¢Ò¢ ÕÉ¸Ö ´  ¶·¥¤¶μ²μ¦¥´¨¨ £ Ê¸¸μ¢-
¸±μ° Ëμ·³Ò ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö. �μ¢Ò¸¨ÉÓ ¸±μ·μ¸ÉÓ · ¸ÎeÉ  ‚�� ¤²Ö  ²£μ·¨É³ 
®É·¥±¨´£¯ ¶μ§¢μ²Ö¥É ¨¸¶μ²Ó§μ¢ ´¨¥ É¥Ì´¨±¨ ³μ²¥±Ê²Ö·´μ° ¤¨´ ³¨±¨, ¶·¥¤¶μ² £ ÕÐ¥°
¶¥·¨μ¤¨Î¥¸±μ¥ · ¸¶·¥¤¥²¥´¨¥ ¨μ´μ¢ ¢ ¶·μ¤μ²Ó´μ³ ´ ¶· ¢²¥´¨¨. ‘μμÉ¢¥É¸É¢¥´´μ, ÔÉμÉ
 ²£μ·¨É³ ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ Éμ²Ó±μ ¤²Ö · ¸¶ÊÐ¥´´μ£μ ¶ÊÎ± .

‚ · ³± Ì  ²£μ·¨É³  ®É·¥±¨´£¯ Ê· ¢´¥´¨Ö ¤¢¨¦¥´¨Ö Î ¸É¨Í ¨´É¥£·¨·ÊÕÉ¸Ö ¤²Ö ·¥-
 ²Ó´μ° μ¶É¨Î¥¸±μ° ¸É·Ê±ÉÊ·Ò ±μ²ÓÍ . ‘É·Ê±ÉÊ·  ´ ±μ¶¨É¥²Ö ¨³¶μ·É¨·Ê¥É¸Ö ¨§ ¢Ìμ¤´μ£μ
MAD-Ë °² . Š ¦¤Ò° ÔËË¥±É μÌ² ¦¤¥´¨Ö ¨²¨ ´ £·¥¢ , ¢±²ÕÎe´´Ò° ¢ · ¸Î¥É (É ± ¦¥,
± ± ¨ ‚��), ²μ± ²¨§μ¢ ´ ¢ ´¥±μÉμ·μ³ μ¶É¨Î¥¸±μ³ Ô²¥³¥´É¥. � ¸ÎeÉ ¨§³¥´¥´¨Ö ±μμ·¤¨-
´ É Î ¸É¨Í ¨§-§  ¤¥°¸É¢¨Ö ÔËË¥±Éμ¢ μ¡¥¸¶¥Î¨¢ ¥É¸Ö ¢ ·¥§Ê²ÓÉ É¥ ¨¸¶μ²Ó§μ¢ ´¨Ö ³ É·¨ÍÒ
¶¥·¥Ìμ¤ . �μ§¨Í¨Ö ÔËË¥±É  ¢ ±μ²ÓÍ¥ μ¶¨¸Ò¢ ¥É¸Ö ¢ Ë °²¥, Ëμ·³ É ±μÉμ·μ£μ ¸μ¢¶ ¤ ¥É
¸ Ëμ·³ Éμ³ ¢Ìμ¤´μ£μ Ë °²  ¶·μ£· ³³Ò MAD, ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¶¥Í¨ ²Ó´ÒÌ ³¥Éμ±.

‘É·Ê±ÉÊ·  μ¸´μ¢´ÒÌ μ¡Ñ¥±Éμ¢ ¶·μ£· ³³Ò BETACOOL, ¢ Î ¸É´μ¸É¨ ³μ¤¥²¨ ´ ±μ¶¨-
É¥²Ó´μ£μ ±μ²ÓÍ  ¨ ¨μ´´μ£μ ¶ÊÎ± , · §· ¡μÉ ´a É ±¨³ μ¡· §μ³, ÎÉμ ¢μ§³μ¦´μ ¨¸¶μ²Ó§μ¢ -
´¨¥ ¢¸¥Ì É·eÌ  ²£μ·¨É³μ¢ ¤²Ö μ¤´¨Ì ¨ É¥Ì ¦¥ ¢Ìμ¤´ÒÌ ¶ · ³¥É·μ¢. �ËË¥±ÉÒ μÌ² ¦¤¥´¨Ö
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¨ ´ £·¥¢  · §· ¡μÉ ´Ò ´  ¡ §¥ μ¡Ð¨Ì ¸É ´¤ ·Éμ¢, ¨ ¸ μ¤¨´ ±μ¢Ò³¨ ¶ · ³¥É· ³¨ μ´¨
³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ¢ ± ¦¤μ³ ¨§  ²£μ·¨É³μ¢ ³μ¤¥²¨·μ¢ ´¨Ö ¤¨´ ³¨±¨ ¶ÊÎ± .

2. ‘’�“Š’“�� �””…Š’�‚

‚ ´ ¸ÉμÖÐ¥° ¢¥·¸¨¨ ¶·μ£· ³³Ò ³μ¤¥²¨·μ¢ ´¨¥ ¤¨´ ³¨±¨ ¶ÊÎ±  ³μ¦´μ ¶·μ¢μ¤¨ÉÓ
¶·¨ ´ ²¨Î¨¨ ¸²¥¤ÊÕÐ¨Ì ÔËË¥±Éμ¢:

1) Ô²¥±É·μ´´μ£μ μÌ² ¦¤¥´¨Ö,
2) · ¸¸¥Ö´¨Ö ´  μ¸É ÉμÎ´μ³ £ §¥,
3) ¢§ ¨³μ¤¥°¸É¢¨Ö ¸ ¢´ÊÉ·¥´´¥° ³¨Ï¥´ÓÕ,
4) ¸Éμ²±´μ¢¥´¨Ö ¶ÊÎ±μ¢ ¢ ±μ²² °¤¥·¥,
5) ¶μÉ¥·Ó Î ¸É¨Í ¢ ¸¥±Í¨¨ μÌ² ¦¤¥´¨Ö, ¢ ÉμÎ±¥ ¢¸É·¥Î, ¨§-§   ±¸¥¶É ´¸  ¨ ¤·.,
6) ¢´ÊÉ·¨¶ÊÎ±μ¢μ£μ · ¸¸¥Ö´¨Ö,
7) ¤μ¶μ²´¨É¥²Ó´μ£μ ¢´¥Ï´¥£μ ´ £·¥¢  ¨μ´´μ£μ ¶ÊÎ±  (´ ¶·¨³¥· ¨¸±Ê¸¸É¢¥´´μ£μ ¨¸-

ÉμÎ´¨±  ÏÊ³ ).
�²£μ·¨É³Ò ¤²Ö ÔËË¥±Éμ¢ ¢¸É·¥Î, ¸ÉμÌ ¸É¨Î¥¸±μ£μ ¨ ² §¥·´μ£μ μÌ² ¦¤¥´¨° ¢ ´ ¸ÉμÖ-

Ð¨° ³μ³¥´É ´ Ìμ¤ÖÉ¸Ö ¢ ¸É ¤¨¨ · §· ¡μÉ±¨.
‘É·Ê±ÉÊ·  ÔËË¥±Éμ¢ ¶μ§¢μ²Ö¥É ¶·¨³¥´ÖÉÓ ¨Ì ¢μ ¢¸¥Ì μ¸´μ¢´ÒÌ  ²£μ·¨É³ Ì. „²Ö ÔÉμ£μ

± ¦¤Ò° ÔËË¥±É ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ ¢ ¶·μ£· ³³¥ É·¥³Ö ¸¶μ¸μ¡ ³¨: ¢ ¢¨¤¥ ³ É·¨ÍÒ
¶¥·¥Ìμ¤ ; ¤²Ö · ¸Î¥É  ¨§³¥´¥´¨Ö ¨³¶Ê²Ó¸  ³μ¤¥²Ó´ÒÌ Î ¸É¨Í ¨ ¤²Ö · ¸Î¥É  Ì · ±É¥·´ÒÌ
¢·¥³¥´ ¨§³¥´¥´¨Ö ¸·¥¤´¥±¢ ¤· É¨Î´ÒÌ ¶ · ³¥É·μ¢ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö.

�ËË¥±É, ¨¸¶μ²Ó§ÊÕÐ¨° ³ É·¨ÍÊ ¶¥·¥Ìμ¤ , ¶·¨· ¢´¨¢ ¥É¸Ö ± μ¶É¨Î¥¸±μ³Ê Ô²¥³¥´ÉÊ
¢ ±μ²ÓÍ¥, ¶μ§¨Í¨Ö ±μÉμ·μ£μ μ¶·¥¤¥²Ö¥É¸Ö ¢μ ¢Ìμ¤´μ³ Ë °²¥. Œ É·¨Í  ¶·¥μ¡· §Ê¥É ±μμ·-
¤¨´ ÉÒ Î ¸É¨Í ¸μ ¢Ìμ¤  μ¶É¨Î¥¸±μ£μ Ô²¥³¥´É  ´  ¥£μ ¢ÒÌμ¤ ¨ · ¸¸Î¨ÉÒ¢ ¥É ¢¥·μÖÉ´μ¸ÉÓ
¶μÉ¥·¨ Î ¸É¨Í.

�  ¡ §¥ ³ É·¨ÍÒ ¶·¥μ¡· §μ¢ ´¨Ö ÔËË¥±É  · §· ¡μÉ ´Ò ¶·μÍ¥¤Ê·Ò ¢ÒÎ¨¸²¥´¨Ö ¨§³¥-
´¥´¨Ö ¨³¶Ê²Ó¸  Î ¸É¨Í ¨ Ì · ±É¥·´ÒÌ ¢·¥³e´. � ¸ÎeÉ ¨§³¥´¥´¨Ö ¨³¶Ê²Ó¸  ¨¸¶μ²Ó§Ê¥É¸Ö
¢  ²£μ·¨É³¥ ³μ¤¥²Ó´μ£μ ¶ÊÎ± , Ì · ±É¥·´Ò¥ ¢·¥³¥´  ´¥μ¡Ìμ¤¨³Ò ¤²Ö ³μ¤¥²¨·μ¢ ´¨Ö
¤¨´ ³¨±¨ RMS-¶ · ³¥É·μ¢.

3. ‘’�“Š’“�� ���ƒ��ŒŒ›

�·μ£· ³³  BETACOOL ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ ´¥§ ¢¨¸¨³ÒÌ Î ¸É¥°: Ë¨§¨Î¥¸±μ£μ ±μ¤ , ´ -
¶¨¸ ´´μ£μ ¢ ¸É ´¤ ·É¥ Ö§Ò±  ‘++, ¨ ¨´É¥·Ë¥°¸´μ° Î ¸É¨, · ¡μÉ ÕÐ¥° Éμ²Ó±μ ¶μ¤ Ê¶· -
¢²¥´¨¥³ μ¶¥· Í¨μ´´μ° ¶·μ£· ³³Ò Windows. ‚§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ¤¢Ê³Ö Î ¸ÉÖ³¨ ¶·μ-
¨¸Ìμ¤¨É ¶μ¸·¥¤¸É¢μ³ Ë °²μ¢ É·eÌ É¨¶μ¢: ¢Ìμ¤´ÒÌ, ¢ÒÌμ¤´ÒÌ ¨ Ë °²μ¢ ¤²Ö Ê¶· ¢²¥´¨Ö
¶·μÍ¥¸¸μ³ ³μ¤¥²¨·μ¢ ´¨Ö. ’ ± Ö μ·£ ´¨§ Í¨Ö ¶μ§¢μ²Ö¥É, ¸ μ¤´μ° ¸Éμ·μ´Ò, ¨¸¶μ²Ó§μ¢ ÉÓ
BETACOOL ´  �Š, ±μ´É·μ²¨·μ¢ ÉÓ ¶·μÍ¥¸¸ ³μ¤¥²¨·μ¢ ´¨Ö ¨  ´ ²¨§¨·μ¢ ÉÓ ·¥§Ê²ÓÉ ÉÒ
¢μ ¢·¥³Ö ¸ÎeÉ ,   ¸ ¤·Ê£μ° ¸Éμ·μ´Ò, Ë¨§¨Î¥¸± Ö Î ¸ÉÓ ±μ¤  ³μ¦¥É ¡ÒÉÓ μÉ±μ³¶¨²¨·μ¢ ´ 
¶μ¤ UNIX ¨ ¨¸¶μ²Ó§μ¢ ´  μÉ¤¥²Ó´μ μÉ ¨´É¥·Ë¥°¸´μ° Î ¸É¨. ‚¸¥ ¢Ìμ¤´Ò¥ ¨ ¢ÒÌμ¤´Ò¥
Ë °²Ò ¨³¥ÕÉ É¥±¸Éμ¢Ò° Ëμ·³ É ¨ ³μ£ÊÉ ·¥¤ ±É¨·μ¢ ÉÓ¸Ö ¡¥§ ¨´É¥·Ë¥°¸ .

ˆ´É¥·Ë¥°¸´ Ö Î ¸ÉÓ ¸μ¸Éμ¨É ¨§ ¢Ò¶μ²´Ö¥³μ£μ Ë °²  Bolide.exe, *.dfm, Ë °²μ¢, ¸μ-
¤¥·¦ Ð¨Ì ¨´Ëμ·³ Í¨Õ μ ¢´¥Ï´¥³ ¢¨¤¥ BETACOOL, ¨ ¢Ìμ¤´ÒÌ Ë °²μ¢ ¤²Ö μ¡· ¡μÉ±¨
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·¥§Ê²ÓÉ Éμ¢ ³μ¤¥²¨·μ¢ ´¨Ö. ˆ´É¥·Ë¥°¸ É ±¦¥ ¶μ¤¤¥·¦¨¢ ¥É · ¡μÉÊ ¸ Ë °²μ¢μ° ¸É·Ê±ÉÊ-
·μ° ´  ¦¥¸É±μ³ ¤¨¸±¥.

”¨§¨Î¥¸± Ö Î ¸ÉÓ ¶·μ£· ³³Ò ¸μ¸Éμ¨É ¨§ ¢Ò¶μ²´Ö¥³μ£μ Ë °²  Betacool.exe, μÉ±μ³¶¨-
²¨·μ¢ ´´μ£μ ¤²Ö μ¶¥· Í¨μ´´ÒÌ ¸¨¸É¥³ Windows ¨²¨ UNIX, ¨ Ë °²μ¢ ¢Ìμ¤´ÒÌ ¶ · ³¥-
É·μ¢. „²Ö · ¸ÎeÉ  ‚�� ´¥μ¡Ìμ¤¨³μ ¨¸¶μ²Ó§μ¢ ÉÓ Ë °², ¸μ¤¥·¦ Ð¨° ¶ · ³¥É·Ò ¸É·Ê±-
ÉÊ·Ò ´ ±μ¶¨É¥²Ö, ´ ¶·¨³¥· MAD-Ë °². „μ¶μ²´¨É¥²Ó´Ò¥ ¢Ìμ¤´Ò¥ Ë °²Ò ¨¸¶μ²Ó§ÊÕÉ¸Ö
¤²Ö ¢¢μ¤  §´ Î¥´¨° ¸¨²Ò É·¥´¨Ö ¶·¨ Ô²¥±É·μ´´μ³ μÌ² ¦¤¥´¨¨, ¢ÒÎ¨¸²¥´´μ° ¸ ¶μ³μÐÓÕ
¤·Ê£¨Ì ¶·μ£· ³³, ¨ ¤²Ö ¢¢μ¤  μÏ¨¡μ± ³ £´¨É´μ£μ ¶μ²Ö ¸μ²¥´μ¨¤  ¢ ¸¥±Í¨¨ μÌ² ¦¤¥´¨Ö.

‘É·Ê±ÉÊ·  ¢´¥Ï´¥£μ ¢¨¤  ¶·μ£· ³³Ò BETACOOL ¸μμÉ¢¥É¸É¢Ê¥É ¸É·Ê±ÉÊ·¥ μ¸´μ¢´ÒÌ
μ¡Ñ¥±Éμ¢ ¢ ¨¸Ìμ¤´μ³ ±μ¤¥ ¨ ¸É·Ê±ÉÊ·¥ ¢Ìμ¤´μ£μ Ë °² .

� ¡μÉ  ¶μ¤¤¥·¦ ´  £· ´É ³¨ �””ˆ º05-02-16320 ¨ INTAS º03-54-5584.
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