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

� ¸¸³μÉ·¥´ ´μ¢Ò°  ²£μ·¨É³ ·¥ ²Ó´μ£μ ¢·¥³¥´¨ ¤²Ö ¶ ±¥É  ¶·μ£· ³³ ‘++ REDSTORM2 ¤²Ö
· ¤¨± ²Ó´μ£μ ¶μ¤ ¢²¥´¨Ö Ëμ´  ¢ ·¥ ±Í¨ÖÌ ¶μ²´μ£μ ¸²¨Ö´¨Ö ´  ´μ¢μ³ Í¨±²μÉ·μ´¥ ‹Ÿ� �ˆŸˆ Å
„–-280. ‚ μÉ²¨Î¨¥ μÉ · ´¥¥ ¶·¨³¥´¥´´ÒÌ ¶μ¤Ìμ¤μ¢ ´  Ê¸É ´μ¢±¥ ®„Ê¡´¥´¸±¨° £ §μ´ ¶μ²´¥´-
´Ò° ¸¥¶ · Éμ· Ö¤¥· μÉ¤ Î¨¯ ¤ ´´Ò°  ²£μ·¨É³ ¶·¥¤¶μ² £ ¥É ´¥±μÉμ·ÊÕ £¨¡±μ¸ÉÓ ¶·¨ ¢Ò¶μ²´¥´¨¨
¶·μ£· ³³Ò ´ ¡μ·  ¤ ´´ÒÌ. � ¨³¥´´μ: Ô±¸¶¥·¨³¥´É Éμ·μ³ § ¤ ¥É¸Ö ´¥ Ë¨±¸¨·μ¢ ´´Ò° ¨´É¥·¢ ²
¢·¥³¥´¨ ³¥¦¤Ê ¨³¶² ´É Í¨¥° ´Ê±²¨¤  ¢ ±·¥³´¨¥¢Ò° ¤¥É¥±Éμ· ¨ ¥£μ α-· ¸¶ ¤μ³,   ¤μ¶Ê¸É¨³ Ö
¢¥²¨Î¨´  μÉ´μ¸¨É¥²Ó´ÒÌ ¶μÉ¥·Ó ·¥ ²Ó´μ£μ ¢·¥³¥´¨ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨. �·¥¤¸É ¢²¥´  ¡²μ±-¸Ì¥³ 
¢Ò¶μ²´¥´¨Ö  ²£μ·¨É³ , ¨ · ¸¸³μÉ·¥´Ò ¥£μ ¢μ§³μ¦´Ò¥ μÉ¢¥É¢²¥´¨Ö. ’ ±¦¥ · ¸¸³μÉ·¥´Ò ±· ¥¢Ò¥
ÔËË¥±ÉÒ ¨ ¨Ì ·μ²Ó ¶·¨ ¸¡μ·¥ ´¥· ¢´μ¢¥¸´μ£μ § ·Ö¤  ¸μ ¸Éμ·μ´Ò p−n-¶¥·¥Ìμ¤  DSSSD ¤¥É¥±Éμ· 
Ëμ± ²Ó´μ° ¶²μ¸±μ¸É¨ ¸¥¶ · Éμ·  Ö¤¥· μÉ¤ Î¨.

New real-time C++ algorithm for DC-280 cyclotron is considered. In contrast to the former one
for applying at the Dubna Gas-Filled Recoil Separator it is designed as more 	exible when data taking
process takes place. An experimentalist deals with variable time interval between implanted recoil signal
and α-particle one except of ˇxed time interval. A relative irradiation loss time value is considered as
an optimizing parameter. The 	ow-chart of the process is under consideration. Mathematical model of
non-equilibrium charge division between two p−n junction side neighbor strips is presented in brief too.

PACS: 07.05.Kf; 29.20.dg

‚‚…„…�ˆ…

‚¸¥ ´μ¢Ò¥ ¨§μÉμ¶Ò ¸¢¥·ÌÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢ Z = 113−118 (Nh, Fl, Mc, Lv, Ts, Og)
¡Ò²¨ ¶μ²ÊÎ¥´Ò ´  Ê¸É ´μ¢±¥ ®„Ê¡´¥´¸±¨° £ §μ´ ¶μ²´¥´´Ò° ¸¥¶ · Éμ· Ö¤¥· μÉ¤ Î¨¯ ¢
·¥ ±Í¨ÖÌ ¶μ²´μ£μ ¸²¨Ö´¨Ö ¸ ¨μ´ ³¨ 48Ca ¨  ±É¨´¨¤´Ò³¨ ³¨Ï¥´Ö³¨. “¸¶¥Ì ¡Ò² ¤μ-
¸É¨£´ÊÉ ¸ ¶·¨³¥´¥´¨¥³ ·Ö¤  ³¥Éμ¤¨±,  ²£μ·¨É³μ¢, ¶μ¤Ìμ¤μ¢, μ¡² ¤ ÕÐ¨Ì ·¥±μ·¤´Ò³¨
Ì · ±É¥·¨¸É¨± ³¨ ¢ ¸¢μ¥° μ¡² ¸É¨.

�¤´¨³ ¨§ É ±¨Ì · ¤¨± ²Ó´ÒÌ ³¥Éμ¤μ¢ Ö¢²Ö¥É¸Ö ³¥Éμ¤  ±É¨¢´ÒÌ ±μ··¥²ÖÍ¨° [1Ä7], ¶μ-
§¢μ²ÖÕÐ¨° ¤¥É¥±É¨·μ¢ ÉÓ · ¸¶ ¤Ò ¨³¶² ´É¨·μ¢ ´´ÒÌ ¸¢¥·ÌÉÖ¦¥²ÒÌ Ö¤¥· ¢ ¶· ±É¨Î¥¸±¨
¡¥cËμ´μ¢μ³ ·¥¦¨³¥. ‘ÊÉÓ ³¥Éμ¤  Å ³£´μ¢¥´´μ¥ (∼ 100 ³±c) μÉ±²ÕÎ¥´¨¥ ¶ÊÎ±  Í¨±²μ-
É·μ´  ¶·¨ ¤¥É¥±É¨·μ¢ ´¨¨ · ¸¶ ¤  É¨¶  Ö¤·μ μÉ¤ Î¨ Ä  ²ÓË -· ¸¶ ¤ (ER-α) ¢ ·¥ ²Ó´μ³
³ ¸ÏÉ ¡¥ ¢·¥³¥´¨.

1E-mail: tyra@jinr.ru
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1. � Š��…‚›• �””…Š’�•

‚ · ¡μÉ Ì [3, 5] ¶μ± § ´μ, ÎÉμ ÔËË¥±É ¤¥²¥´¨Ö § ·Ö¤  ³¥¦¤Ê ¤¢Ê³Ö ¸μ¸¥¤´¨³¨ ¸É·¨-
¶ ³¨ ¸μ ¸Éμ·μ´Ò p−n-¶¥·¥Ìμ¤  DSSSD ¤¥É¥±Éμ·  ³μ¦¥É ¤μ¸É¨£ ÉÓ ¸ÊÐ¥¸É¢¥´´μ° ¢¥²¨-
Î¨´Ò: 10Ä17% μÉ μ¡Ð¥£μ ±μ²¨Î¥¸É¢  ·¥£¨¸É·¨·Ê¥³ÒÌ ¸μ¡ÒÉ¨°. � §Ê³¥¥É¸Ö, ÔÉμ μ§´ Î ¥É,
ÎÉμ ¶·¨ · ¡μÉ¥ ¸ ²Õ¡Ò³  ²£μ·¨É³μ³ ·¥ ²Ó´μ£μ ¢·¥³¥´¨ ¤²Ö ¶μ¨¸±  ±μ··¥²¨·μ¢ ´´ÒÌ
§¢¥´Ó¥¢ É¨¶  ER-α ¨²¨ ER-α-α ÔÉμÉ ÔËË¥±É ¤μ²¦¥´ ¶·¨´¨³ ÉÓ¸Ö ¢μ ¢´¨³ ´¨¥, ÎÉμ¡Ò ´¥
¤μ¶Ê¸É¨ÉÓ ¶·μ¶Ê¸±  ¸μ¡ÒÉ¨°-± ´¤¨¤ Éμ¢ ´  ³´μ£μ§¢¥´´Ò° α-· ¸¶ ¤. ‚ · ¡μÉ¥ [7] ¡Ò² 
¶·¥¤²μ¦¥´  ³ É¥³ É¨Î¥¸± Ö ³μ¤¥²Ó ¤ ´´μ£μ ¶·μÍ¥¸¸  ´  μ¸´μ¢¥ ¸¨¸É¥³Ò ¤¢ÊÌ ¤¨ËË¥·¥´-
Í¨ ²Ó´ÒÌ Ê· ¢´¥´¨°, ¶·¥¤¸É ¢²¥´´ÒÌ ´¨¦¥, ¨ Ô±¢¨¢ ²¥´É´μ° ¸Ì¥³Ò ¶·μÍ¥¸¸ , ¶μ± § ´-
´μ° ´  ·¨¸. 1. ‘ÊÐ¥¸É¢¥´´Ò³ ³μ³¥´Éμ³ ³μ¤¥²¨ ¶·μÍ¥¸¸  ¸¡μ·  ´¥· ¢´μ¢¥¸´μ£μ § ·Ö¤ 
Ö¢²Ö¥É¸Ö Éμ, ÎÉμ ¢Ò· ¦¥´¨¥ ¤²Ö ´¥· ¢´μ¢¥¸´μ£μ Éμ±  ·¥£¨¸É·¨·Ê¥³μ£μ § ·Ö¤  (¨¸ÉμÎ´¨±
Éμ±  ´  ·¨¸. 1) · ¸¸³ É·¨¢ ¥É¸Ö ¸ ÊÎ¥Éμ³ ³μ¤¥²¨ ‘¥°¡É  ¨ ¤·. [6] ¤²Ö ¤¥¸É·Ê±Í¨¨ ¨§´ -
Î ²Ó´μ£μ ´¥· ¢´μ¢¥¸´μ£μ É·¥±  Ô²¥±É·μ´´μ-¤Ò·μÎ´μ° ¶² §³Ò ¢ ±·¥³´¨¥¢μ³ ¤¥É¥±Éμ·¥.

�¨¸. 1. �±¢¨¢ ²¥´É´ Ö ¸Ì¥³  ¶·μÍ¥¸¸  ¤¥²¥´¨Ö § ·Ö¤ . ˆ¸ÉμÎ´¨± Éμ±  i(t) ¸μμÉ¢¥É¸É¢Ê¥É ¶μ¶ ¤ ´¨Õ
§ ·Ö¦¥´´μ° Î ¸É¨ÍÒ ¢ ��‡ ¤¥É¥±Éμ·  [7]

�¨¸. 2. ’¨¶¨Î´Ò¥ § ¢¨¸¨³μ¸É¨ Éμ±  ´¥· ¢´μ¢¥¸´ÒÌ ´μ¸¨É¥²¥° (a) ¨ ¸μ¡· ´´μ£μ § ·Ö¤  (¡) μÉ

¢·¥³¥´¨
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�¨¦¥ ¶·¥¤¸É ¢²¥´  ¨¸Ìμ¤´ Ö ¸¨¸É¥³  Ê· ¢´¥´¨° ¨ ´ Î ²Ó´μ¥ Ê¸²μ¢¨¥ ¤²Ö Éμ± .
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�É³¥É¨³, ÎÉμ Tp Å ¶² §³¥´´μ¥ ¢·¥³Ö ¸μ£² ¸´μ ³μ¤¥²¨ ‘¥°¡É ; κ Å ¶ · ³¥É· ´ Î ²Ó-
´μ£μ Ê¸²μ¢¨Ö (±μ´¸É ´É ). �  ·¨¸. 2 ¶μ± § ´μ ·¥Ï¥´¨¥ ¸¨¸É¥³Ò Ê· ¢´¥´¨° ¤²Ö Ì · ±É¥·-
´ÒÌ ¶ · ³¥É·μ¢, É ±¨Ì ± ± ³¥¦¸É·¨¶μ¢μ¥ ¸μ¶·μÉ¨¢²¥´¨¥ (1000 O³) ¨ ¥³±μ¸ÉÓ μ¡· É´μ°
¸¢Ö§¨ § ·Ö¤μÎÊ¢¸É¢¨É¥²Ó´μ£μ ¶·¥¤Ê¸¨²¨É¥²Ö (3 ¶”).

2. ƒˆ�Šˆ‰ �‹ƒ��ˆ’Œ �…�‹œ��ƒ� ‚�…Œ…�ˆ

‚¸¥ ¶·¨³¥´Ö¥³Ò¥ ¢ ¶μ¸²¥¤´¨¥ £μ¤Ò  ²£μ·¨É³Ò É ± ¨²¨ ¨´ Î¥ ¨¸¶μ²Ó§μ¢ ²¨ ±μ··¥²Ö-
Í¨μ´´μ¥ ¢·¥³Ö ER-α ± ± Ë¨±¸¨·μ¢ ´´Ò° ¶ · ³¥É·, ¶·¥¤¸± § ´´Ò° ¨ · ¸¸Î¨É ´´Ò° ´ 
μ¸´μ¢¥ É¥μ·¥É¨Î¥¸±¨Ì ³μ¤¥²¥° ¨ Ëμ·³Ê². �·¨ ÔÉμ³ ´¥¤μ¸É É±μ³ É ±μ£μ ¶μ¤Ìμ¤  ¸ μÎ¥-
¢¨¤´μ¸ÉÓÕ Ö¢²Ö¥É¸Ö ¸²¥¤ÊÕÐ¥¥:

Å ¥¸²¨ ¢·¥³Ö ¦¨§´¨ ¨¸¸²¥¤Ê¥³μ£μ ´Ê±²¨¤  ¸· ¢´¨³μ ¨²¨ ¶·¥¢ÒÏ ¥É ¢¥²¨Î¨´Ê § ¤ ´-
´μ£μ ¨´É¥·¢ ² , Éμ Ô±¸¶¥·¨³¥´É Éμ·Ò ·¨¸±ÊÕÉ ¶·μ¶Ê¸É¨ÉÓ É ±μ¥ ¸μ¡ÒÉ¨¥, ± ± É·¨££¥·
μ¸É ´μ¢  ¶ÊÎ± ;

Å ¥¸²¨ ¢¥²¨Î¨´  ¨´É¥·¢ ²  ´ ³´μ£μ ¶·¥¢μ¸Ìμ¤¨É ¢¥²¨Î¨´Ê ¢·¥³¥´¨ ¦¨§´¨ ´Ê±²¨¤ ,
Éμ ¤¥É¥±É¨·ÊÕÐ Ö ¸¨¸É¥³  £¥´¥·¨·Ê¥É ¨§¡ÒÉμÎ´μ¥ ±μ²¨Î¥¸É¢μ μ¸É ´μ¢μ¢, ÎÉμ ¶·¨¢μ¤¨É
± ¶μÉ¥·¥ ¢·¥³¥´¨ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨.

‘³Ò¸² ¦¥ ¨ μÉ²¨Î¨¥ ¶·¥¤² £ ¥³μ£μ  ²£μ·¨É³  § ±²ÕÎ ¥É¸Ö ¢ ¸²¥¤ÊÕÐ¥³ É¥§¨¸¥: ¶Ê¸ÉÓ
¢ ± ¦¤Ò° ³μ³¥´É ¢·¥³¥´¨ ¸¨¸É¥³  ¸ ³  ¢Ò¡¨· ¥É ¸ ÊÎ¥Éμ³ ±μ´±·¥É´ÒÌ Ë ±Éμ·μ¢ ¤ ´-
´Ò° ¢·¥³¥´´μ° ¨´É¥·¢ ²  ¢Éμ³ É¨Î¥¸±¨. � ¥¤¨´¸É¢¥´´Ò³ ±·¨É¥·¨¥³ μ£· ´¨Î¥´¨Ö ¸¢¥·ÌÊ
¤ ´´μ£μ ¨´É¥·¢ ²  Ö¢²Ö¥É¸Ö ¤μ¶Ê¸É¨³μ ³ ² Ö Ë¨±¸¨·μ¢ ´´ Ö ¢¥²¨Î¨´  ¶μÉ¥·Ó ¢·¥³¥´¨
μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨.

‘Í¥´ ·¨° μ¶É¨³¨§ Í¨¨ ¶·μÍ¥¸¸  ´ ¡μ·  ¤ ´´ÒÌ Å μ¸É ´μ¢μ¢ ¶ÊÎ±  Å ³μ¦¥É § -
±²ÕÎ ÉÓ¸Ö ¢ ¸ÊÐ¥¸É¢μ¢ ´¨¨ ¤¢ÊÌ ´¥§ ¢¨¸¨³ÒÌ Ê¸²μ¢¨°, § ¤ ¢ ¥³ÒÌ Ô±¸¶¥·¨³¥´É Éμ·μ³,
± ± ¤²Ö ¢¥²¨Î¨´Ò ¶ · ³¥É·  μÉ´μ¸¨É¥²Ó´ÒÌ ¶μÉ¥·Ó ¢·¥³¥´¨ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨, É ± ¨
¤²Ö ¢μ§³μ¦´μ¸É¨ · ¸¶ ¤  ´Ê±²¨¤  §  ¢·¥³Ö τPS (¢·¥³Ö ¶ Ê§Ò).

‘¨¸É¥³  Ê· ¢´¥´¨°, μ¶É¨³¨§¨·ÊÕÐ¨Ì ¶·μÍ¥¸¸, ¡Ê¤¥É ¨³¥ÉÓ ¢¨¤

η(t) � ε,

Pdec(τPS) � 1 − ξ,

£¤¥ ε, ξ � 1 Å ¶ · ³¥É·Ò, § ¤ ¢ ¥³Ò¥ Ô±¸¶¥·¨³¥´É Éμ·μ³, ¶·¨Î¥³ Pdec(t) = 1− e−λτPS ,
£¤¥ λ Å ¶·¥¤¶μ² £ ¥³ Ö ¶μ¸ÉμÖ´´ Ö · ¸¶ ¤  1. � ¸¸³μÉ·¨³ ¸²ÊÎ °, ¡μ²¥¥ É¨¶¨Î´Ò° ¤²Ö
¶· ±É¨±¨ £ §μ´ ¶μ²´¥´´μ£μ ¸¥¶ · Éμ· , Å ±μ··¥²ÖÍ¨Õ ER-α. ‡¤¥¸Ó Pdec Å ¢¥·μÖÉ-
´μ¸ÉÓ · ¸¶ ¤ , η Å ¢¥²¨Î¨´  μÉ´μ¸¨É¥²Ó´ÒÌ ¶μÉ¥·Ó ¢·¥³¥´¨ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨, N Å
ÔËË¥±É¨¢´μ¥ ±μ²¨Î¥¸É¢μ ¶¨±¸¥²¥° DSSSD ¤¥É¥±Éμ·  (128 × 48 ¢ ´ Ï¥³ ¸²ÊÎ ¥), t Å
±μ··¥²ÖÍ¨μ´´μ¥ ¢·¥³Ö, τPS Å ¢·¥³Ö ¶ Ê§Ò μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨.

1 � ¶·¨³¥·, É¥μ·¥É¨Î¥¸± Ö μÍ¥´±  ¨²¨ Éμ ¨²¨ ¨´μ¥ ¶·¨³¥´¥´¨¥ Ëμ·³Ê²Ò ‚ °μ²ÒÄ‘¨¡μ·£ .
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‚ ÔÉμ³ ¸²ÊÎ ¥ η = N/2PER
1 Pα

1 (τPS/t), £¤¥ PER
1 = 1 − e−νERt, Pα

1 (t) = 1 − e−ναt

(PER ¨ Pα Å ¢¥·μÖÉ´μ¸É¨ ¸²ÊÎ °´ÒÌ ¸¨£´ ²μ¢ ·¥±μ°²μ¢ ¨ α-Î ¸É¨Í ´  ¨´É¥·¢ ²¥ (0, t)
¸μμÉ¢¥É¸É¢¥´´μ).

�Ê¸ÉÓ τ1 ¨ τ2 Å ±μ·´¨ ¶¥·¢μ£μ ¨ ¢Éμ·μ£μ Ê· ¢´¥´¨° (¢ ¸²ÊÎ ¥ · ¢¥´¸É¢ ).
�·¥μ¡· §Ê¥³ ¶μ¸²¥¤´¥¥ Ê· ¢´¥´¨¥ ± ¶ · ³¥É· ³ § £·Ê§μ± ´  ¢¥¸Ó ¤¥É¥±Éμ· ¢ ¶·¥¤¶μ-

²μ¦¥´¨¨ μ¤´μ·μ¤´μ¸É¨. ’μ£¤  FER = NνER ¨ Fα = Nνα, ¸μμÉ¢¥É¸É¢¥´´μ

PER
1 (t) = 1 − exp
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(
−Fαt

N

))
.

�Éμ ¨ ¥¸ÉÓ ¸μμÉ´μÏ¥´¨Ö, ±μÉμ·Ò¥ ³μ¦´μ ¶·¨³¥´¨ÉÓ ¤²Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¥° ËÊ´±Í¨¨
(¶μ¤¶·μ£· ³³Ò) ±μ¤  REDSTORM2 [7].

3. ˆŒ�‹…Œ…�’�–ˆŸ ��„���ƒ��ŒŒ› �‹ƒ��ˆ’Œ�

„ ´´Ò°  ²£μ·¨É³ ·¥ ²¨§μ¢ ´ ± ± ¶μ¤¶·μ£· ³³  ¶·μ£· ³³´μ£μ ¶ ±¥É  REDSTORM2
¤²Ö ¢ ·¨ ´É  ÊÎ¥É  ¸·¥¤´¥£μ §´ Î¥´¨Ö § £·Ê§μ± ¸¨£´ ²μ¢, ¨³¨É¨·ÊÕÐ¨Ì Ö¤·  μÉ¤ Î¨ ¨
α-Î ¸É¨ÍÒ. �·¨ ÔÉμ³ ´μ·³¨·μ¢±  ´  ¨§³¥´¥´¨¥ ·¥ ²Ó´ÒÌ ¸·¥¤´¨Ì § £·Ê§μ± ¢ ¤ ´´Ò°
³μ³¥´É ¢·¥³¥´¨ ¶·μ¨§¢μ¤¨É¸Ö ¶·¨ ¸Î¨ÉÒ¢ ´¨¨ ¸ ¡²μ± -¨´É¥´¸¨³¥É·  ¸Ê³³ ·´ÒÌ § £·Ê§μ±
¢¸¥Ì �–� ¸¨£´ ²μ¢ ¤¥É¥±Éμ·  Ëμ± ²Ó´μ° ¶²μ¸±μ¸É¨ ¸¥¶ · Éμ·  É¨¶  ®³¥·É¢μ¥ ¢·¥³Ö¯
¡²μ±μ¢ ADP-16 (¸³. [7]). � §Ê³¥¥É¸Ö, ¶·¥¤¶μ² £ ¥³, ÎÉμ §  É¨¶¨Î´Ò¥ ±μ··¥²ÖÍ¨μ´´Ò¥
¢·¥³¥´  ¨´É¥´¸¨¢´μ¸ÉÓ ¶ÊÎ±  Ö¢²Ö¥É¸Ö ¸² ¡μ ¨§³¥´ÖÕÐ¥°¸Ö ¢¥²¨Î¨´μ°.

�  ·¨¸. 3 ¶·¥¤¸É ¢²¥´  ¡²μ±-¸Ì¥³  ¶·μÍ¥¸¸  μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´´μ£μ ¨´É¥·¢ ²  ¤²Ö
μ¸É ´μ¢  ¶ÊÎ±  „–-280. ‚ÒÎ¨¸²¥´¨¥ É¥±ÊÐ¥£μ ¶ · ³¥É·  ±μ··¥²ÖÍ¨μ´´μ£μ ¢·¥³¥´¨ ¶·μ-
¢μ¤¨É¸Ö ¶μ¸²¥ ·¥£¨¸É· Í¨¨ ¸¨£´ ²  α-Î ¸É¨ÍÒ (¶μ³¥Î¥´μ **). ‘μμÉ¢¥É¸É¢ÊÕÐ¨° ±μ¤
ËÊ´±Í¨¨ (¶μ¤¶·μ£· ³³Ò) ¶·¥¤¸É ¢²¥´ ´¨¦¥. Šμ··¥±Í¨Ö ´μ¢μ£μ §´ Î¥´¨Ö ¢·¥³¥´¨ ¶ Ê§Ò
¤¥² ¥É¸Ö ¶μ ¶·μ¶μ·Í¨μ´ ²Ó´μ° Ï± ²¥ (¢μ§³μ¦´Ò ¨ ¤·Ê£¨¥ ¢ ·¨ ´ÉÒ).

void fastcall TForm1::Timer1Timer(TObject *Sender)
{
intens= 	oat(Form1->Kk009Pci1->MemW[0x400*intensimeter+2*2]) ; // Icshakeev

Driver , PCI
asm jmp nop;
ints[n]= intens;
n + +;
if (intens >J threshold && ints[n-1] >J threshold)
{
ratio = ints[n-1]/ins[n]*eta etalon/eta; // n >1
tps = tps*ratio;
};
tps=ratio*tps;
}
// ÅÅÅÅÅÅ Builder C++ codinf on TimerÅÅÅÅÄ
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�¨¸. 3. 
²μ±-¸Ì¥³  ¶·μ£· ³³Ò REDSTORM2 c ¶·¨³¥´¥´¨¥³ £¨¡±μ£μ  ²£μ·¨É³  ·¥ ²Ó´μ£μ ¢·¥³¥´¨

‡¤¥¸Ó ¶¥·¥³¥´´ Ö eta ¶μ¤¸Î¨É ´  ¶μ ¢ÒÏ¥¶·¨¢¥¤¥´´μ° Ëμ·³Ê²¥, eta etalon Å § ¤ ´´μ¥
Ô±¸¶¥·¨³¥´É Éμ·μ³ §´ Î¥´¨¥, ints[. . . ] Å ³ ¸¸¨¢ ¢¥²¨Î¨´ μÉ´μ¸¨É¥²Ó´ÒÌ ¶μÉ¥·Ó ¢·¥³¥´¨
μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨, n > 1 Å ´μ³¥· § ³¥·  (onTimer), tps Å É¥±ÊÐ¥¥ §´ Î¥´¨¥ ¢·¥-
³¥´¨ ¶ Ê§Ò.

4. ˆ’…��–ˆ���›‰ (Œ…„‹…��›‰) �‹ƒ��ˆ’Œ

„ ´´Ò°  ²£μ·¨É³ ¶·¥¤¶μ² £ ¥É ³¨´¨³Ê³ · ¸Î¥Éμ¢ ¶μ Ìμ¤Ê ¢Ò¶μ²´¥´¨Ö ¶·μ£· ³³Ò ´ -
¡μ·  ¤ ´´ÒÌ ¡² £μ¤ ·Ö ¶·¨¢Ö§±¥ ± ·¥§Ê²ÓÉ ÉÊ, ¶μ ±μÉμ·μ³Ê ¨ ¶·μ¨¸Ìμ¤¨É μ¶É¨³¨§ Í¨Ö.
� ¨³¥´´μ ¶μ ¤μ¶Ê¸É¨³μ°, ¸ ÉμÎ±¨ §·¥´¨Ö Ô±¸¶¥·¨³¥´É Éμ· , ¢¥²¨Î¨´¥ μÉ´μ¸¨É¥²Ó´ÒÌ
¶μÉ¥·Ó ¢·¥³¥´¨ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨ η. �·¨ ÔÉμ³ ¢ ± Î¥¸É¢¥ ¶¥·¢μ£μ ¶·¨¡²¨¦¥´¨Ö ¢¥²¨-
Î¨´Ò ±μ··¥²ÖÍ¨μ´´μ£μ ¨´É¥·¢ ²  τER-α § ¤ ¥É¸Ö ´¥±μÉμ·μ¥ · ¸Î¥É´μ¥ §´ Î¥´¨¥, ± ± ÔÉμ
¡Ò²μ ¶·¥¦¤¥ [1Ä5]. �μ¸±μ²Ó±Ê ¸¨¸É¥³  ·¥£¨¸É·¨·Ê¥É ±μ²¨Î¥¸É¢μ §  μ¶·¥¤¥²¥´´Ò° ³μ-
³¥´É ¢·¥³¥´¨, μ´  ¢ ¸μ¸ÉμÖ´¨¨ ¶·μ¨§¢μ¤¨ÉÓ ¸ ³μ´ ¸É·μ°±Ê ¶μ ¶ · ³¥É·Ê μÉ´μ¸¨É¥²Ó´ÒÌ
¶μÉ¥·Ó ¢·¥³¥´¨ μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨. „μ¸Éμ¨´¸É¢μ³ É ±μ£μ ¶μ¤Ìμ¤  ¸ μÎ¥¢¨¤´μ¸ÉÓÕ Ö¢²Ö-
¥É¸Ö ¥£μ ¶·μ¸ÉμÉ . Š Î¨¸²Ê ´¥¤μ¸É É±μ¢, ¶·¥¦¤¥ ¢¸¥£μ, ¸²¥¤Ê¥É μÉ´¥¸É¨ ³¥¤²¨É¥²Ó´μ¸ÉÓ
· ¡μÉÒ ¨§-§  ³ ²μ° ¸É É¨¸É¨±¨ μ¸É ´μ¢μ¢ §  ¶·¨¥³²¥³Ò° ¨´É¥·¢ ² ¢·¥³¥´¨. � ¶·¨³¥·,
¶Ê¸ÉÓ ¶·¨ ¢·¥³¥´¨ ¶ Ê§Ò 1 ³¨´ Ô±¸¶¥·¨³¥´É Éμ·  ¨´É¥·¥¸Ê¥É Ê·μ¢¥´Ó ¶μÉ¥·Ó ³¥´¥¥ 1 %.
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�Éμ, ¢ ¸¢μÕ μÎ¥·¥¤Ó, μ§´ Î ¥É, ÎÉμ §  8 Î μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨ Ô±¸¶¥·¨³¥´É Éμ· ¤μ²¦¥´
´ ¡²Õ¤ ÉÓ ¶·¨³¥·´μ n = 8 × 3600/60 × 0,01 ≈ 5 μ¸É ´μ¢μ¢ ¶ÊÎ± , ÎÉμ ¸É É¨¸É¨Î¥¸±¨
¢·Ö¤ ²¨ ¤μ¸É ÉμÎ´μ ¤²Ö ¶·¨´ÖÉ¨Ö ·¥Ï¥´¨Ö ¸¨¸É¥³μ° ¤¥É¥±É¨·μ¢ ´¨Ö μ¡ ¨§³¥´¥´¨¨ ¢·¥-
³¥´´μ£μ ±μ··¥²ÖÍ¨μ´´μ£μ ¨´É¥·¢ ²  ¢ ÉÊ ¨²¨ ¤·Ê£ÊÕ ¸Éμ·μ´Ê. ’¥³ ´¥ ³¥´¥¥ ¤ ´´Ò°
 ²£μ·¨É³ ³μ¦¥É ¡ÒÉÓ ¶μ²¥§¥´ ¶·¨ ¢Ò¸μ±¨Ì § £·Ê§± Ì DSSSD ¤¥É¥±Éμ·  Ëμ± ²Ó´μ° ¶²μ¸-
±μ¸É¨ ¸¥¶ · Éμ·  ¨ ¤μ¶Ê¸É¨³μ³ Ê·μ¢´¥ ¶μÉ¥·Ó ¶μ·Ö¤±  ∼ 10%. �É³¥É¨³, ÎÉμ ¶μ¶· ¢± 
´  ¨§³¥´¥´¨¥ ¸·¥¤´¥° ¨´É¥´¸¨¢´μ¸É¨ ¶ÊÎ±  ¡Ê¤¥É ´μ¸¨ÉÓ ¸·¥¤´¥±¢ ¤· É¨Î´Ò° μ¡· É´μ
¶·μ¶μ·Í¨μ´ ²Ó´Ò° Ì · ±É¥· τER-α

n+1 ≈ τER-α
n (fn/fn+1)2, £¤¥ n Å ´μ³¥· ¨É¥· Í¨¨, f Å

§ £·Ê§±  Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ· .

5. Š�Œ�ˆ�ˆ��‚���›‰ �‹ƒ��ˆ’Œ

�μ¸±μ²Ó±Ê ¶¥·¢Ò°  ²£μ·¨É³ Ö¢²Ö¥É¸Ö ¸Ê£Ê¡μ · ¸Î¥É´Ò³,   ¢Éμ·μ° Ô³¶¨·¨Î¥¸±¨³, ´μ
μÎ¥¢¨¤´μ ¡μ²¥¥ ³¥¤²¥´´Ò³, Éμ ¢μ§³μ¦´μ ¶·¨³¥´¥´¨¥ ±μ³¡¨´¨·μ¢ ´´μ£μ ¢ ·¨ ´É ,  
¨³¥´´μ: ¢ ³μ³¥´É ¢Ò¶μ²´¥´¨Ö ³¥¤²¥´´μ£μ Ô³¶¨·¨Î¥¸±μ£μ  ²£μ·¨É³  ¸· ¢´¨¢ ÉÓ μ¡  ¶μ-
¶· ¢μÎ´ÒÌ §´ Î¥´¨Ö ¨ ¢ ± Î¥¸É¢¥ μ¶É¨³ ²Ó´μ£μ §´ Î¥´¨Ö ¡· ÉÓ ¸·¥¤´¥£¥μ³¥É·¨Î¥¸±ÊÕ
¢¥²¨Î¨´Ê.

�μ¸±μ²Ó±Ê, ± ± Ê± § ´μ ¢ÒÏ¥, ´¥¤μ¸É É±μ³ ¤ ´´μ£μ ¶μ¤Ìμ¤  Ö¢²Ö¥É¸Ö ³ ²μ¸ÉÓ ¸É -
É¨¸É¨±¨ μ¸É ´μ¢μ¢ ¶ÊÎ± , Éμ · §Ê³´μ ¸¤¥² ÉÓ ¶·¨¢Ö§±Ê ¢Ò¶μ²´¥´¨Ö ¶·μÍ¥¤Ê·Ò-ËÊ´±Í¨¨
± ¤ ´´μ³Ê ±μ²¨Î¥¸É¢Ê N ost.

�¨¦¥ ¶·¥¤¸É ¢²¥´ ‘++ ±μ¤ ËÊ´±Í¨¨.
// . . .
void fastcall combine algo();
{
ints[nost]= intens;
nost++;
if (nost == N ost && n >0 )
{
ratio = ints[nnost]/ins[n+1];
intens= 	oat(Form1->Kk009Pci1->MemW[0x400*intensimeter+2*2]) ;
tau[nost+1]= tau[nost]*ratio;
nost=0;
pause= sqrt(tau*tps); /* tps- ¢ÒÎ¨¸²¥´μ ¶μ ¶¥·¢μ³Ê, · ¸Î¥É´μ³Ê  ²£μ·¨É³Ê */
}
}
Š·μ³¥ Éμ£μ, ¤²Ö ¡μ²¥¥ ÉμÎ´μ£μ ¢ÒÎ¨¸²¥´¨Ö ¸·¥¤´¨Ì ¢¥²¨Î¨´ Éμ±  ÉÖ¦¥²ÒÌ ¨μ´μ¢

¨ § £·Ê§μ± Ëμ± ²Ó´μ£μ ¤¥É¥±Éμ·  ¢μ§³μ¦´μ Ëμ·³¨·μ¢ ´¨¥ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ³ ¸¸¨¢μ¢
¸ Î ¸ÉμÉμ° £μ· §¤μ ¢ÒÏ¥ Î ¸ÉμÉÒ Ëμ·³¨·μ¢ ´¨Ö ´μ¢μ£μ ¢·¥³¥´¨ ¶ Ê§Ò.

‚›‚�„›

‘ ¢¢μ¤μ³ ¢ Ô±¸¶²Ê É Í¨Õ ¨´É¥´¸¨¢´μ£μ Í¨±²μÉ·μ´  ÉÖ¦¥²ÒÌ ¨μ´μ¢ „–-280 ‹Ÿ�
�ˆŸˆ  ±ÉÊ ²Ó´μ¸ÉÓ ³¥Éμ¤μ¢ ¶μ¤ ¢²¥´¨Ö Ëμ´  ¶·¨ ·¥£¨¸É· Í¨¨ ·¥¤±¨Ì ¸μ¡ÒÉ¨° α-· ¸¶ -
¤  ¢μ§· ¸É ¥É ³´μ£μ±· É´μ. �¤¨´ ¨§ É ±¨Ì ¶μ¤Ìμ¤μ¢ ¤²Ö ¤μ¸É¨¦¥´¨Ö Í¥²¨ Å ¶·¨³¥´¥´¨¥
£¨¡±μ£μ  ²£μ·¨É³  ·¥ ²Ó´μ£μ ¢·¥³¥´¨. �·¨ · ¡μÉ¥ ¸¨¸É¥³Ò ´ ¡μ·  ¤ ´´ÒÌ ´  μ¸´μ¢ ´¨¨
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¤ ´´μ£μ  ²£μ·¨É³  ´¥μ¡Ìμ¤¨³μ ÊÎ¨ÉÒ¢ ÉÓ ±· ¥¢Ò¥ ÔËË¥±ÉÒ, ¢μ§´¨± ÕÐ¨¥ ¢ DSSSD ¤¥-
É¥±Éμ·¥, ¤²Ö ¸μ¸¥¤´¨Ì ¸É·¨¶μ¢ ¸μ ¸Éμ·μ´Ò p−n-¶¥·¥Ìμ¤ . ‚μ§³μ¦´Ò ¨ ¤·Ê£¨¥ ¸Í¥´ ·¨¨,
´ ¶·¨³¥· ·¥£¨¸É· Í¨Ö Í¥¶μÎ¥± É¨¶  ER-α-α ¢³¥¸Éμ ER-α ¢ ± Î¥¸É¢¥ É·¨££¥·  μ¸É ´μ¢ 
¶ÊÎ± . �¤¨´ ¤μ¶μ²´¨É¥²Ó´Ò° ¢Ò¢μ¤ μ¡Ð¥£μ ¸μ¤¥·¦ ´¨Ö ³μ¦´μ ¸Ëμ·³Ê²¨·μ¢ ÉÓ ¸²¥¤Ê-
ÕÐ¨³ μ¡· §μ³: ¸ · §¢¨É¨¥³ Ê¸±μ·¨É¥²Ó´μ° ¨ ±μ³¶ÓÕÉ¥·´μ° É¥Ì´¨±¨ ·μ²Ó  ²£μ·¨É³μ¢
·¥ ²Ó´μ£μ ¢·¥³¥´¨ ¢ Ô±¸¶¥·¨³¥´É Ì ´  ¶ÊÎ± Ì ÉÖ¦¥²ÒÌ ¨μ´μ¢ ¶μ ¶μ¨¸±Ê ·¥¤±¨Ì · ¸¶ ¤μ¢
ÉÖ¦¥²ÒÌ Ö¤¥· ¡Ê¤¥É · ¸É¨ ´¥Ê±²μ´´μ.

�¢Éμ· ¡² £μ¤ ·¥´ ¸¢μ¨³ ±μ²²¥£ ³ ‹.˜² ÉÉ ÊÔ·Ê ¨ �.�. ‚μ¨´μ¢Ê §  ¶μ³μÐÓ ¢ · ¡μÉ¥.
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