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

� ¸¸³ É·¨¢ ÕÉ¸Ö ¸Ì¥³Ò, ¶·μ£· ³³´Ò¥ ¶·μ¤Ê±ÉÒ ¨ ¨Ì ·¥ ²¨§ Í¨Ö ¢ ¸·¥¤¥ Builder C++ ¤²Ö Ô±¸-
¶¥·¨³¥´Éμ¢ ¶μ ¸¨´É¥§Ê ¸¢¥·ÌÉÖ¦¥²ÒÌ Ô²¥³¥´Éμ¢ (‘’�) ´  Ê¸É ´μ¢±¥ ¤Ê¡´¥´¸±¨° £ §μ´ ¶μ²´¥´´Ò°
¸¥¶ · Éμ· Ö¤¥· μÉ¤ Î¨ (ƒ�‘) ‹Ÿ� ¨³. ƒ. �.”²¥·μ¢  �ˆŸˆ. �·¨¢¥¤¥´Ò ¶·¨³¥·Ò ¶·¨³¥´¥´¨Ö ¢
·¥ ±Í¨ÖÌ ¶μ²´μ£μ ¸²¨Ö´¨Ö ¸ ¨μ´ ³¨ 48Ca.

Schematics, codes and Builder ‘++ applications aimed at the synthesis of superheavy elements at
the Dubna gas-ˇlled recoil separator (DGFRS) of FLNR (JINR) are presented. Examples of applications
in the heavy-ion-induced nuclear reactions with 48Ca projectiles are presented.

PACS: 29.30.Kv

‚‚…„…�ˆ…

“¸¶¥Ì Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¸¨´É¥§Ê ¸¢¥·ÌÉÖ¦¥²ÒÌ Ö¤¥· ´  Ê¸É ´μ¢±¥ ƒ�‘ [1Ä3],   É ±¦¥
·Ö¤ ¶μ¤É¢¥·¦¤ ÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢, ± ±, ´ ¶·¨³¥·, [4], ¡Ò² ¡Ò ´¥¢μ§³μ¦¥´ ¡¥§ ·Ö¤ 
É¥Ì´¨Î¥¸±¨Ì ·¥Ï¥´¨° ¢ μ¡² ¸É¨  ¢Éμ³ É¨§ Í¨¨ Ë¨§¨Î¥¸±¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ´  ¶ÊÎ±¥
ÉÖ¦¥²ÒÌ ¨μ´μ¢. � §Ê³¥¥É¸Ö, ÔÉμ ´¥ Ê³ ²Ö¥É ¢±² ¤  ·Ö¤  ¤·Ê£¨Ì ¸μ¸É ¢²ÖÕÐ¨Ì Ê¸¶¥Ì ,
É ±¨Ì ± ± ¶μ²ÊÎ¥´¨¥ ¨´É¥´¸¨¢´ÒÌ ¶ÊÎ±μ¢ ÉÖ¦¥²ÒÌ ¨μ´μ¢, ´ ¤¥¦´μ¸ÉÓ ±μ´¸É·Ê±Í¨° · -
¤¨μ ±É¨¢´ÒÌ ³¨Ï¥´¥°, ¢Ò¸μ± Ö ÎÊ¢¸É¢¨É¥²Ó´μ¸ÉÓ ¤¥É¥±É¨·ÊÕÐ¨Ì ¸¨¸É¥³ [5] ¨ ¤·Ê£¨Ì.
ˆ, ±μ´¥Î´μ ¦¥, ¶·¨³¥´¥´¨¥ É¥Ì ¨²¨ ¨´ÒÌ ¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ë¨§¨Î¥¸±¨Ì Ê¸É ´μ¢μ±
¶·¥¤¶μ² £ ¥É ´ ²¨Î¨¥  ´ ²μ£¨Î´ÒÌ ¸¨¸É¥³ μ¡Ð¥² ¡μ· Éμ·´μ£μ ´ §´ Î¥´¨Ö [6]. ‚ Éμ ¦¥
¢·¥³Ö ËÊ´¤ ³¥´É ²Ó´μ¥ μÉ²¨Î¨¥ μÉ ¶μ¸²¥¤´¨Ì § ±²ÕÎ ¥É¸Ö ¨³¥´´μ ¢ ÊÎ¥É¥ ¸¶¥Í¨Ë¨±¨
Ö¤¥·´μ-Ë¨§¨Î¥¸±μ£μ Ô±¸¶¥·¨³¥´É  ¶μ ¶μ¨¸±Ê ·¥¤±¨Ì ¸μ¡ÒÉ¨° · ¸¶ ¤  ¨ ¶·¨ · ¡μÉ¥ ¸ Ê´¨-
± ²Ó´Ò³¨ ³¨Ï¥´´Ò³¨ Ê¸É·μ°¸É¢ ³¨ ¨ ³ É¥·¨ ² ³¨ [7].

1E-mail: tyura@sungns.jinr.ru
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ƒμ¢μ·Ö μ¡  ¢Éμ³ É¨§ Í¨¨ ¤μ²£μ¢·¥³¥´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¶μ¨¸±Ê ·¥¤±¨Ì ¸μ¡ÒÉ¨°
· ¸¶ ¤  (μ¡ÒÎ´μ α-· ¸¶ ¤, ¸¶μ´É ´´μ¥ ¤¥²¥´¨¥, SF), ¸²¥¤Ê¥É ¨³¥ÉÓ ¢ ¢¨¤Ê, ÎÉμ ¢ ¤ ´´μ³
±μ´±·¥É´μ³ ¸²ÊÎ ¥ ·¥ ²¨§Ê¥É¸Ö ¢Ò¶μ²´¥´¨¥ ·Ö¤  É ±¨Ì ËÊ´±Í¨°, ± ±:

Å ´ ¡μ· ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¤ ´´ÒÌ ¢ ·¥¦¨³¥ ®¸μ¡ÒÉ¨¥ §  ¸μ¡ÒÉ¨¥³¯;
Å ³μ´¨Éμ·¨´£ ¨ ¶·μÉμ±μ²¨·μ¢ ´¨¥ É¥Ì´μ²μ£¨Î¥¸±¨Ì (´¥ ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì) ¶ · -

³¥É·μ¢ Ô±¸¶¥·¨³¥´É ;
Å § Ð¨É  Ê¸É ´μ¢±¨ ¨ μÉ¤¥²Ó´ÒÌ Ê´¨± ²Ó´ÒÌ Ê§²μ¢ μÉ ´¥¸ ´±Í¨μ´¨·μ¢ ´´ÒÌ

¸¨ÉÊ Í¨°;
Å ´¥¶·¥·Ò¢´μ¥ ¨§³¥·¥´¨¥ Ô´¥·£¨¨ ¶ÊÎ±  Í¨±²μÉ·μ´  “-400 ‹Ÿ� �ˆŸˆ (¢Ò¤¥²¥´μ ¢

¸¨²Ê μ¸μ¡μ° §´ Î¨³μ¸É¨);
Å ¶μ¨¸± ¢ ·¥ ²Ó´μ³ ³ ¸ÏÉ ¡¥ ¢·¥³¥´¨ ±μ··¥²ÖÍ¨° É¨¶  Ö¤·μ μÉ¤ Î¨ Ä α-· ¸¶ ¤

(ER-α) ¸ ¶μ¸²¥¤ÊÕÐ¨³ ¡Ò¸É·Ò³ ¶·¥·Ò¢ ´¨¥³ ¶·μÍ¥¸¸  μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨ ´  ±μ·μÉ-
±¨° ¢·¥³¥´´μ° ¨´É¥·¢ ² (³¥Éμ¤ ® ±É¨¢´ÒÌ ±μ··¥²ÖÍ¨°¯) ¤²Ö · ¤¨± ²Ó´μ£μ ¶μ¤ ¢²¥´¨Ö
Ëμ´ ;

Å ¸μ§¤ ´¨¥ ¨ Ô±¸¶²Ê É Í¨Ö ¸É¥´¤  (¨, ¸μμÉ¢¥É¸É¢¥´´μ, · §· ¡μÉ±  ¶·μ£· ³³´μ£μ μ¡¥¸-
¶¥Î¥´¨Ö) É¥¸É¨·μ¢ ´¨Ö ¢´μ¢Ó ¢¢μ¤¨³ÒÌ ¢ Ô±¸¶²Ê É Í¨Õ Ô²¥±É·μ´´ÒÌ ³μ¤Ê²¥°, ¢±²ÕÎ Ö

�¨¸. 1. ‘¨¸É¥³  ¤¥É¥±É¨·μ¢ ´¨Ö-³μ´¨Éμ·¨´£ -§ Ð¨ÉÒ Ê¸É ´μ¢±¨ ƒ�‘ (¸Ì¥³ É¨± , �Š Å ¶¥·-

¸μ´ ²Ó´Ò° ±μ³¶ÓÕÉ¥·, Œ Å ³μ´¨Éμ·, ‘Š Å ¸¨¸É¥³  ±μ´É·μ²Ö). �É±²ÕÎ¥´¨¥ ¶ÊÎ±  Å ²¨´¨Ö

¨´¦¥±Í¨¨ ¢ Í¨±²μÉ·μ´ (‹ˆ). ∗ Å ´ ²¨Î¨¥ ±·¥°É-±μ´É·μ²²¥·  Š�Œ�Š
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¶·μ£· ³³Ò ¨ Ô²¥±É·μ´´Ò¥ É¥¸ÉÒ, ³μ¤¥²¨·ÊÕÐ¨¥ (É ±¦¥ ¨ Î¨¸²¥´´μ) ¸¶¥Í¨Ë¨Î¥¸±¨¥ ¤²Ö
¤ ´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ Ö¢²¥´¨Ö.

�¥·¥Î¨¸²¥´´Ò³ ¢ÒÏ¥ ËÊ´±Í¨Ö³ ¨ μÉ¢¥Î ¥É ¨´É¥£·¨·μ¢ ´´ Ö1 ¸¨¸É¥³  ¤¥É¥±É¨·μ¢ ´¨Ö-
³μ´¨Éμ·¨´£ -§ Ð¨ÉÒ Ê¸É ´μ¢±¨ ƒ�‘ [8]. �  ·¨¸. 1 μ´  ¶·¥¤¸É ¢²¥´  ¸Ì¥³ É¨Î¥¸±¨. „²Ö
¨§³¥·¥´¨° ¶·¨³¥´Ö¥É¸Ö ³μ¤¥·´¨§¨·μ¢ ´´ Ö ¢¥·¸¨Ö ±μ´É·μ²²¥·  ŠŠ-012Œ (PCI) [9]. �μ-
¸±μ²Ó±Ê  ¶¶ · ÉÊ·´ Ö Î ¸ÉÓ ¤ ´´ÒÌ ¸¨¸É¥³ μ¶¨¸ ´  · ´¥¥ (´ ¶·¨³¥·, [10, 11]), Éμ ¢ ¤ ´-
´μ° · ¡μÉ¥  ¢Éμ· μ¸É ´ ¢²¨¢ ¥É¸Ö ¢ μ¸´μ¢´μ³ ´  μ¶¨¸ ´¨¨ ¸¶¥Í¨Ë¨±¨ ¶·μ£· ³³´ÒÌ
¶·μ¤Ê±Éμ¢.

�¨¦¥ · ¸¸³ É·¨¢ ¥É¸Ö ¸μ¢·¥³¥´´Ò° ¸É ÉÊ¸ ¸¨¸É¥³Ò ¤¥É¥±É¨·μ¢ ´¨Ö ¨ ¸μμÉ¢¥É¸É¢ÊÕ-
Ð¥° ¶·μ£· ³³Ò ´ ¡μ·  Writer.exe ¢ ¸²ÊÎ ¥ ¶·¨³¥´¥´¨Ö ³´μ£μ¸É·¨¶μ¢μ£μ DSSSD
(Double Side Silicon Strip Detector), ¶·μ¨§¢¥¤¥´´μ£μ Ë¨·³μ° ®Micron Semiconductors¯
(‚¥²¨±μ¡·¨É ´¨Ö). �É³¥É¨³, ÎÉμ ¡μ²¥¥ · ´´ÖÖ ¢¥·¸¨Ö ¸¨¸É¥³Ò ¶·¥¤Ê¸³ É·¨¢ ²  ¶·¨³¥´¥-
´¨¥ ¶μ§¨Í¨μ´´μ-ÎÊ¢¸É¢¨É¥²Ó´μ£μ (¢¸¥£μ 32 ·¥§¨¸É¨¢´ÒÌ ¸É·¨¶ ) PIPS-¤¥É¥±Éμ· 
Canberra NV (	¥²Ó£¨Ö). �·μ£· ³³  μ¡¥¸¶¥Î¨¢ ¥É ´ ±μ¶²¥´¨¥ Ë °²μ¢μ° ¨´Ëμ·³ Í¨¨ ¢
Ëμ·³ É¥ ®¸μ¡ÒÉ¨¥ §  ¸μ¡ÒÉ¨¥³¯ (¸μ¡ÒÉ¨¥ Å Î¥ÉÒ·´ ¤Í ÉÓ 16-¡¨É´ÒÌ ¸²μ¢). Š·μ³¥ ÔÉμ£μ
¶·μ£· ³³  μ¡¥¸¶¥Î¨¢ ¥É ¶μ¨¸± ¢ ·¥ ²Ó´μ³ ³ ¸ÏÉ ¡¥ ¢·¥³¥´¨ ¶μÉ¥´Í¨ ²Ó´ÒÌ ±μ··¥²Ö-
Í¨° ER-α (Ö¤·μ μÉ¤ Î¨ Ä α-· ¸¶ ¤) ¤²Ö ¡Ò¸É·μ£μ μÉ±²ÕÎ¥´¨Ö ¶ÊÎ±  Í¨±²μÉ·μ´  “-400 ´ 
§ · ´¥¥ § ¤ ´´Ò° ¨´É¥·¢ ² ¢·¥³¥´¨. „ ´´Ò° ¨´É¥·¢ ² ¶·μ¤²¥¢ ¥É¸Ö ¶·μ£· ³³μ°  ¢Éμ³ -
É¨Î¥¸±¨ ¢ ¸²ÊÎ ¥ μ¡´ ·Ê¦¥´¨Ö ¢ Éμ³ ¦¥ ¸É·¨¶¥ ¸¨£´ ² , ±μÉμ·Ò° ³μ¦¥É · ¸¸³ É·¨¢ ÉÓ¸Ö
± ± ± ´¤¨¤ É ´  ¤μÎ¥·´¨°  ²ÓË -· ¸¶ ¤ ¢ Ë §¥ ®¢´¥ ¶ÊÎ± ¯. ‚ ÔÉμ³ ¸²ÊÎ ¥ ¶ · ³¥-
É·Ò μ¸É ´μ¢  § ¤ ÕÉ¸Ö ¢ ¢¨¤¥ ¢Ìμ¤´μ£μ É¥±¸Éμ¢μ£μ Ë °²  paramstop.txt, ±μÉμ·Ò° ¤μ²¦¥´
´ Ìμ¤¨ÉÓ¸Ö ¢ Éμ° ¦¥ ¤¨·¥±Éμ·¨¨, ÎÉμ ¨ ¶·μ£· ³³  ´ ¡μ·  ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¤ ´´ÒÌ
Writer.exe. ‚ É ¡². 1 ¶·¨¢¥¤¥´ É¨¶¨Î´Ò° ¸¶¨¸μ± ¶ · ³¥É·μ¢. �μ¸²¥ ·¥¤ ±É¨·μ¢ ´¨Ö § -
¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É ¶ · ³¥É·Ò  ±ÉÊ ²Ó´Ò ¤²Ö ¶·μ£· ³³Ò ´ ¡μ· -¶μ¨¸±  ±μ··¥²ÖÍ¨°
¶·¨ μÉ±·ÒÉ¨¨ ´μ¢μ£μ Ë °²  ´ ¡μ·  (¶¥·¥§ ¶Ê¸±  ¶·μ£· ³³Ò). Šμ··¥²ÖÍ¨¨, ¢Ò§¢ ¢Ï¨¥
μ¸É ´μ¢ ¶ÊÎ±  Í¨±²μÉ·μ´ , ¶¥·¨μ¤¨Î¥¸±¨ § ¶¨¸Ò¢ ÕÉ¸Ö ¢ Ë °² EVR ALFA.txt ¢ Ëμ·³ É¥

7 27 20 28 5712.4 3615 10072.1 10130.1 3851.015662 0.290014 578 0 827874

8 12 23 42 5431.7 3638 10048.8 10090.4 448.363762 0.962131 578 0 1250321

18 9 5 48 14796.8 4013 10868.4 10953.9 976.140826 0.003307 578 0 1759924

7 10 20 45 5408.3 3869 10787.4 10821.8 3138.195836 0.619653 578 0 2818070

19 15 8 36 7403.3 3659 10203.2 10162.6 2309.559915 0.000089 578 0 3193530.

‡¤¥¸Ó ±μ²μ´±¨ 1, 2 Å ¶μ·Ö¤±μ¢Ò¥ ´μ³¥·  ®Ô²¥±É·μ´´ÒÌ¯ ¸É·¨¶μ¢ (1. . . 48, 1. . . 128 Å
¡¥§ ÊÎ¥É  · §¢μ¤±¨), ±μ²μ´±¨ 3, 4 Å ¨Ì Ë ±É¨Î¥¸±μ¥ (Ë¨§¨Î¥¸±μ¥) §´ Î¥´¨¥, ±μ²μ´±  5 Å
Ô´¥·£¨Ö Ö¤·  μÉ¤ Î¨, ¤ ²¥¥ ± ´ ² ¢·¥³¥´¨ ¶·μ²¥É , Ô´¥·£¨¨ ¸¨£´ ² , ¨³¨É¨·ÊÕÐ¥£μ
 ²ÓË -· ¸¶ ¤ ¤²Ö ¶¥·¥¤´¨Ì ¨ § ¤´¨Ì ¸É·¨¶μ¢, Ë °²μ¢μ¥ (É¥±ÊÐ¥¥) ¢·¥³Ö (¸), · §´¨Í 
¢·¥³¥´ Ö¤·μ μÉ¤ Î¨ Ä  ²ÓË -· ¸¶ ¤, ´μ³¥· Ë °² , 0/1 Å ´μ·³ ²Ó´Ò° ¨²¨ ¤¢μ°´μ° ¸¨£´ ²
¶μ § ¤´¨³ ¸É·¨¶ ³, ¢·¥³Ö ¸¨´Ì·μ´¨§ Í¨¨ (³±¸) ¤²Ö ¸¢Ö§¨ ¸μ¡ÒÉ¨° ¢ μ¸´μ¢´μ³ (Ëμ± ²Ó-
´μ³) ¨ ¡μ±μ¢μ³ ¤¥É¥±Éμ·¥. ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢ ¶·μ¨¸Ìμ¤¨É ¢ ±μ³´ É¥ ¤¨¸É ´Í¨μ´´μ£μ
±μ´É·μ²Ö Ô±¸¶¥·¨³¥´É  [12]. Šμ´É·μ²Ó ¸É ¡¨²Ó´μ¸É¨  ¶¶ · ÉÊ·Ò (¶·¥¦¤¥ ¢¸¥£μ É¥³¶¥· -
ÉÊ·´Ò°) μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶·¨ ¶μ³μÐ¨ ¶·μ£· ³³Ò OFL.exe, ¶μ§¢μ²ÖÕÐ¥°  ¢Éμ³ É¨Î¥¸±¨
´ Ìμ¤¨ÉÓ ¤¢  Ì · ±É¥·´ÒÌ ¶¨±  (Í¥´É·Ò ÉÖ¦¥¸É¨) ¢ μ¡² ¸É¨ ∼ 5,5 ŒÔ‚.

1�¢Éμ· ¶·¨³¥´Ö¥É ¢Ò· ¦¥´¨¥ ®¨´É¥£·¨·μ¢ ´´ Ö¯, ¨³¥Ö ¢ ¢¨¤Ê, ÎÉμ:  ) ¢¸¥ ¶·μ£· ³³´Ò¥ ¶·μ¤Ê±ÉÒ ¸μμÉ¢¥É-
¸É¢ÊÕÉ μ¤´μ° ¸·¥¤¥ C++ Builder; ¡) ¨³¥¥É ³¥¸Éμ · §´μμ¡· §¨¥ É¨¶  ¨§³¥·Ö¥³ÒÌ ¢¥²¨Î¨´.
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’ ¡²¨Í  1. �¸´μ¢´Ò¥ ¶ · ³¥É·Ò BuilderC++ ±μ¤  Writer.exe

� · ³¥É· ±μ¤ 
Writer.exe

‡´ Î¥´¨¥ Šμ³³¥´É ·¨°

K prolong 5 ŠμÔËË¨Í¨¥´É ¶·μ¤²¥´¨Ö Ë §Ò ®¢´¥ ¶ÊÎ± ¯

Dt min 1,02 c Œ ±¸¨³ ²Ó´μ¥ ¢·¥³Ö ±μ··¥²ÖÍ¨¨ ER-α

MINALFA 7000,0 ±Ô‚ Œ¨´¨³ ²Ó´ Ö Ô´¥·£¨Ö ¤²Ö § Î¥É  ± ± α-Î ¸É¨Í 

EA MIN 9798,0 ±Ô‚ �¨¦´ÖÖ £· ´¨Í  Ô´¥·£¨° α-· ¸¶ ¤  ¶·¨ ¶μ¨¸±¥
±μ··¥²ÖÍ¨¨ ¸ Ö¤·μ³ μÉ¤ Î¨

EA MAX 11500,0 ±Ô‚ ‚¥·Ì´ÖÖ £· ´¨Í 

D ENERGY 650 ±Ô‚ Œ ±¸¨³ ²Ó´μ ¤μ¶Ê¸É¨³ Ö · §´¨Í  ¶μ μÉ´μÏ¥´¨Õ
± ¸É·¨¶ ³ § ¤´¥£μ ±μ´É ±É  (DSSSD, 128 ¸É·¨¶μ¢)

MIN CHAN 1300 �μ·μ£ · ¸¸³μÉ·¥´¨Ö ¶μ¨¸±  ± ´¤¨¤ É  ´  ±μ··¥²ÖÍ¨Õ
¢ ± ´ ² Ì �–�

ER MIN 5000,0 Œ¨´¨³ ²Ó´ Ö Ô´¥·£¨Ö Ö¤·  μÉ¤ Î¨

ER MAX 18000,0 Œ ±¸¨³ ²Ó´ Ö Ô´¥·£¨Ö Ö¤·  μÉ¤ Î¨

EMIN NEXT 8500,0 Œ¨´¨³ ²Ó´ Ö Ô´¥·£¨Ö α-· ¸¶ ¤  ¤²Ö ¶·μ¤²¥´¨Ö Ë §Ò
®¢´¥ ¶ÊÎ± ¯

EMAX NEXT 11500,0 Œ ±¸¨³ ²Ó´ Ö Ô´¥·£¨Ö α-· ¸¶ ¤  ¤²Ö ¶·μ¤²¥´¨Ö Ë §Ò
®¢´¥ ¶ÊÎ± ¯

NDL 60 ¸ � Ê§  ¢ μ¡²ÊÎ¥´¨¨

TOF MIN 1000 �¨¦´ÖÖ £· ´¨Í  ¢¥²¨Î¨´Ò ¢·¥³¥´¨ ¶·μ²¥É  ¤²Ö Ö¤· 
μÉ¤ Î¨, ± ´ ²Ò �–�

TOF MAX 3500 ‚¥·Ì´ÖÖ £· ´¨Í  ¢¥²¨Î¨´Ò ¢·¥³¥´¨ ¶·μ²¥É  ¤²Ö Ö¤· 
μÉ¤ Î¨, ± ´ ²Ò �–�

DE MIN1 170 �μ·μ£ ¨¤¥´É¨Ë¨± Í¨¨ ®Ö¤·μ μÉ¤ Î¨¯ ¤²Ö ¸¨£´ ²  ΔE
(¸É ·É)

DE MIN2 120 �μ·μ£ ¨¤¥´É¨Ë¨± Í¨¨ ®Ö¤·μ μÉ¤ Î¨¯ ¤²Ö ¸¨£´ ²  ΔE
(¸Éμ¶)

�·¨³¥´¥´¨¥ ³¥Éμ¤  ® ±É¨¢´ÒÌ ±μ··¥²ÖÍ¨°¯ ¢ ¸²ÊÎ ¥ ¨¸¶μ²Ó§μ¢ ´¨Ö DSSSD-¤¥É¥±Éμ-
·μ¢ ´¥¨§¡¥¦´μ ¢²¥Î¥É É ±ÊÕ μ¸μ¡¥´´μ¸ÉÓ, ± ± ´¥μ¡Ìμ¤¨³μ¸ÉÓ ÊÎ¥É  ±· ¥¢ÒÌ Ö¢²¥´¨°
¤²Ö ¸É·¨¶μ¢, ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì p−n-¶¥·¥Ìμ¤Ê. �É³¥É¨³, ÎÉμ ¤²Ö μ³¨Î¥¸±¨Ì ±μ´É ±-
Éμ¢ (¸É·¨¶μ¢) ¤¥É¥±Éμ·  ÔÉμÉ ÔËË¥±É ¶μ¤ ¢²¥´ ´ ²¨Î¨¥³ ®μÌ· ´´μ£μ¯ ³¥¦¸É·¨¶μ¢μ£μ
p+-¸²μÖ [13].

Œ¥Ì ´¨§³ ÊÎ¥É , ±· É±μ, § ±²ÕÎ ¥É¸Ö ¢ ¸²¥¤ÊÕÐ¥³: ¶·μ£· ³³  Writer ¢ ¸²ÊÎ ¥ μ¡´ -
·Ê¦¥´¨Ö ¤¢ÊÌ ¸¨£´ ²μ¢ ¢ ¸μ¸¥¤´¨Ì § ¤´¨Ì ¸É·¨¶ Ì ¶·μ¨§¢μ¤¨É ± ²¨¡·μ¢±Ê ¨ ¢ÒÎ¨¸²¥´¨¥
§´ Î¥´¨Ö É¥±ÊÐ¥° Ô´¥·£¨¨ ¤²Ö ¸Ê³³Ò ¤¢ÊÌ ¸¨£´ ²μ¢. ’μ²Ó±μ ¢ ¸²ÊÎ ¥, ¥¸²¨ ÔÉ  ¢¥²¨Î¨´ 
´¥ ¶·¥¢μ¸Ìμ¤¨É §´ Î¥´¨¥ ¶ · ³¥É·  D ENERGY ¨ ¢Ò¶μ²´¥´Ò μ¸É ²Ó´Ò¥ Ê¸²μ¢¨Ö ¤²Ö
Ö¤·  μÉ¤ Î¨, ¶·μ¨¸Ìμ¤¨É § ¶¨¸Ó ¶ · ³¥É·  É¥±ÊÐ¥£μ ¢·¥³¥´¨ ¢ μ¡  ³ É·¨Î´ÒÌ Ô²¥³¥´É 
³ É·¨ÍÒ Ö¤¥· μÉ¤ Î¨ (´¨¦¥ Ë· £³¥´É ±μ¤  RECOIL [48][128] ¸μ¤¥·¦¨É/§ ¶μ³¨´ ¥É Ô´¥·-
£¨Õ Ö¤·  μÉ¤ Î¨, t-elapsed Å É¥±ÊÐ¥¥ ¢·¥³Ö, twin signal == true ¸μμÉ¢¥É¸É¢Ê¥É ¤¢μ°´μ³Ê
¸¨£´ ²Ê, twin signal=true, ¥¸²¨ ¥¸ÉÓ ¸¨£´ ² ¢ ¸μ¸¥¤´¥³ ¸É·¨¶¥):
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if (strip >= 0 && strip < 48 && strip act >=0 && strip act < 128 && EVR ==true ){
MATRIX[strip][strip act]=t elapsed; RECOIL[strip][strip act]=energy;

if (twin signal==true && strip act > 0 && strip act < 127){
MATRIX[strip][strip act+1]=t elapsed; RECOIL[strip][strip act+1]=energy;

MATRIX[strip][strip act-1]=t elapsed; RECOIL[strip][strip act-1]=energy;} }
‘μμÉ¢¥É¸É¢¥´´μ, ¶·¨ ·¥£¨¸É· Í¨¨ ¸¨£´ ²  α-· ¸¶ ¤  ¸· ¢´¥´¨¥ ¢·¥³¥´ ¨¤¥É ¶μ ¶·¨´-
Í¨¶Ê ®ˆ‹ˆ¯. …¸²¨ ÔÉμ ¸μμÉ¢¥É¸É¢Ê¥É Ê¸¶¥ÌÊ (<dt min), Éμ ¶·μ¨¸Ìμ¤¨É μ¸É ´μ¢ ¶·μÍ¥¸¸ 
μ¡²ÊÎ¥´¨Ö ³¨Ï¥´¨. �É³¥É¨³, ÎÉμ É¨¶¨Î´μ¥ §´ Î¥´¨¥ μÉ´μ¸¨É¥²Ó´μ£μ ±μ²¨Î¥¸É¢  ¸¨£´ -
²μ¢, ·¥£¨¸É·¨·Ê¥³ÒÌ ¤¢Ê³Ö ¸μ¸¥¤´¨³¨ ¸É·¨¶ ³¨ ¸μ ¸Éμ·μ´Ò p−n-¶¥·¥Ìμ¤ , ³μ¦¥É ¤μ¸É¨-
£ ÉÓ 20% ¢ Éμ³ ¸²ÊÎ ¥, ¥¸²¨ £¥μ³¥É·¨Ö ¨§²ÊÎ É¥²Ö ¡²¨§±  ± 2π. —Éμ ¦¥ ± ¸ ¥É¸Ö Éμ° Î ¸É¨
μ¡Ð¥° ¸¨¸É¥³Ò, ±μÉμ·ÊÕ μÉ´μ¸ÖÉ ± ³μ´¨Éμ·¨´£Ê ¶ · ³¥É·μ¢ ¨ § Ð¨É¥ μÉ ´¥¸ ´±Í¨μ´¨·μ-
¢ ´´ÒÌ ¸¨ÉÊ Í¨° [11], Éμ μ¸´μ¢´ Ö ¨¤¥Ö ¥¥ ¸μ§¤ ´¨Ö § ±²ÕÎ ² ¸Ó ¢ ³ ±¸¨³ ²Ó´μ°  ¢Éμ´μ-
³¨¨ Ô²¥±É·μ´´ÒÌ ³μ¤Ê²¥°, μÉ¢¥É¸É¢¥´´ÒÌ §  μÉ±²ÕÎ¥´¨¥ ¶ÊÎ±  ¢ ¸²ÊÎ ¥ ¢μ§´¨±´μ¢¥´¨Ö
 ¢ ·¨°´μ° (´¥ÏÉ É´μ°) ¸¨ÉÊ Í¨¨ ¨ ´¥§ ¢¨¸¨³μ¸É¨ ¨Ì ¤¥°¸É¢¨° μÉ ³£´μ¢¥´´μ£μ ¸μ¸ÉμÖ´¨Ö
¨¸¶μ²´Ö¥³μ° �Š ¶·μ£· ³³Ò (¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·μ£· ³³  Monitor 2014.exe). �μ²Ó ¦¥
¶·μ£· ³³Ò ³μ´¨Éμ·¨´£ /§ Ð¨ÉÒ ¶·¨ ÔÉμ³ ¡μ²¥¥ ¶ ¸¸¨¢´ ,   ¨³¥´´μ: μÉμ¡· ¦¥´¨¥ É¥-
±ÊÐ¥£μ ¸μ¸ÉμÖ´¨Ö ¶ · ³¥É·μ¢ Ô±¸¶¥·¨³¥´É  ¨ ¨´É¥· ±É¨¢´ Ö ¢Ò¤ Î  Ô±¸¶¥·¨³¥´É Éμ·μ³
· §·¥Ï¥´¨° ´   ±É¨¢´Ò¥ ¤¥°¸É¢¨Ö ³μ¤Ê²Õ § Ð¨ÉÒ ¢ ±·¥°É¥ (´ ¦ É¨¥ ±² ¢¨Ï¨ ³ÒÏ¨ Å
¶μ¸É ´μ¢± , ¸²¥¤ÊÕÐ¥¥ Å ¸´ÖÉ¨¥ ·¥¦¨³ , ·¨¸. 2). �¥ ¢¸¥ ±μ´É·μ²¨·Ê¥³Ò¥ ¶ · ³¥É·Ò ¨
¨Ì ¢ÒÌμ¤ ¨§ § · ´¥¥ § ¤ ´´μ£μ ¤¨ ¶ §μ´  ¢Ò§Ò¢ ÕÉ μÉ±²ÕÎ¥´¨¥ ¶ÊÎ± , ´¥±μÉμ·Ò¥ (´ ¶·¨-
³¥·, ¤ ¢²¥´¨¥ ¶¥´É ´  ¢ TOF-³μ¤Ê²¥ ¨ ¤·.) ¢Ò§Ò¢ ÕÉ ¤¥°¸É¢¨Ö, ²¨ÏÓ ¸¨£´ ²¨§¨·ÊÕÐ¨¥

�¨¸. 2. ˆ´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö. Š´μ¶±¨ ¶μ¸É ´μ¢±¨ ´   ±É¨¢´Ò° ±μ´É·μ²Ó Å ´¨¦´¨° ·¥-
£¨¸É· ±´μ¶μ± (¶μ± § ´μ ¸É·¥²± ³¨ Å ¤¨¶μ²Ó´Ò° ³ £´¨É (D)+ ¤¢¥ ±¢ ¤·Ê¶μ²Ó´Ò¥ ²¨´§Ò (Q1, Q2);

21,14 ³±� Å Éμ± ´  Í¨²¨´¤·¥ ” · ¤¥Ö, 479 � Å Éμ± ¤¨¶μ²Ó´μ£μ ³ £´¨É  ¨ 420 � Å ¶·¥¤¥²
¸· ¡ ÉÒ¢ ´¨Ö ¡²μ±  § Ð¨ÉÒ Å ¶μ¸É ´μ¢±  §´ Î¥´¨Ö ¨§ ¶·μ£· ³³Ò Î¥·¥§ –�� ±·¥°É )
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μ¡ μÉ±²μ´¥´¨¨, ´ ¶·¨³¥· ¨§³¥´¥´¨¥ Í¢¥É  ¨´¤¨± Í¨¨ ¨ §¢Ê±μ¢Ò¥ ¸¨£´ ²Ò ³Ê²ÓÉ¨³¥¤¨ .
ˆ³¥´´μ ÔÉμÉ ¶·¨´Í¨¶, ± ± ¶μ± § ²  ¶· ±É¨±  ¶·¨³¥´¥´¨Ö ¸¨¸É¥³Ò ¢ ±μ´±·¥É´ÒÌ Ô±¸¶¥-
·¨³¥´É Ì, ¨ ¶·¨¢μ¤¨É ± ¢Ò¸μ±μ° ´ ¤¥¦´μ¸É¨ μÉ¸²¥¦¨¢ ´¨Ö ´¥¦¥² É¥²Ó´ÒÌ ¨§³¥´¥´¨° ¢
Ìμ¤¥ ¤²¨É¥²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢. ˆ´μ£¤  ¶·¨³¥´Ö¥É¸Ö ¤¢μ°´μ° ±μ´É·μ²Ó, ¢ Éμ³ ¸³Ò¸²¥,
ÎÉμ ¤²Ö ±μ´É·μ²Ö μ¶·¥¤¥²¥´´μ£μ ¶·μÍ¥¸¸ , ´ ¶·¨³¥· ¢· Ð¥´¨Ö · ³±¨ · ¤¨μ ±É¨¢´μ°
³¨Ï¥´¨, ³μ£ÊÉ ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤ ÉÎ¨±¨ · §´μ° ¶·¨·μ¤Ò. ‚ ´ Ï¥³ ¸²ÊÎ ¥ ¤²Ö ±μ´É·μ²Ö
¢· Ð¥´¨Ö ¶·¨³¥´ÖÕÉ¸Ö ± ± ¸¨£´ ²Ò Ô²¥±É·μ³¥Ì ´¨Î¥¸±μ° ¶·¨·μ¤Ò, É ± ¨ μ¶É¨Î¥¸±¨¥
¤ ÉÎ¨±¨ ¢· Ð¥´¨Ö ËμÉμ¤¨μ¤Ä¸¢¥Éμ¤¨μ¤ (¸μμÉ¢¥É¸É¢¥´´μ, · ¸Ï¨·¥´¨¥ .opt ´  ±´μ¶± Ì
´¨¦´¥£μ ·¥£¨¸É· , ·¨¸. 2, É ¡². 2).

’ ¡²¨Í  2. Šμ´É·μ²¨·Ê¥³Ò¥ ¶ · ³¥É·Ò, ·¥ ±Í¨Ö ¸¨¸É¥³Ò

� · ³¥É· �¥ ±Í¨Ö
’¨¶¨Î´Ò°
¤¨ ¶ §μ´

�·¨³¥Î ´¨¥

„ ¢²¥´¨¥ ¶¥´É ´  (TOF-± ³¥· ), ’μ·· ‡– 0,8Ä1,9 �·μÉμ±

„ ¢²¥´¨¥ ¢μ¤μ·μ¤  (¸¥¶ · Éμ·), ’μ·· ‡– 0,7Ä1,3 �·μÉμ±

‚· Ð¥´¨¥ · ³±¨ ³¨Ï¥´¨, μ¡./¸ ‡–� 22Ä30 �¶É¨Î¥¸±¨¥ +
Ô²¥±É·μ³¥Ì ´¨Î¥¸±¨¥

¤ ÉÎ¨±¨

‚· Ð¥´¨¥ · ³±¨ ¢Ìμ¤´μ£μ μ±´ 
¸¥¶ · Éμ· , μ¡./¸

‡–� 15Ä20 �¶É¨Î¥¸±¨¥ +
Ô²¥±É·μ³¥Ì ´¨Î¥¸±¨¥

¤ ÉÎ¨±¨

’μ± ¤¨¶μ²Ó´μ£μ ³ £´¨É , � ‡–� 280Ä550 Å

’μ± ³ £´¨É´ÒÌ ²¨´§ 1, 2, � ‡–� 1000Ä2000 Å

‡ £·Ê§±  ¤¥É¥±Éμ·  Ëμ± ²Ó´μ°
¶²μ¸±μ¸É¨, ¸−1

‡– 1 − n · 103 Å

‡ £·Ê§±  É· ±Éμ¢ ¸É ·É/¸Éμ¶ ‡– 10Ä103 Å

’μ± μ¡³μÉ±¨ ¢μ¡²¥·  ¶ÊÎ± 
Í¨±²μÉ·μ´ , �

‡–� 10Ä25 Å

‚ ±ÊÊ³ ¶¥·¥¤ ¸¥¶ · Éμ·μ³, ’μ·· – 10−5Ä10−7 Å

‚ ±ÊÊ³ ¢ ± ³¥·¥ ¸¥¶ · Éμ· , ’μ·· – 102Ä10−5 �·¨ μÉ± Î±¥-´ ¸É·μ°±¥

�´¥·£¨Ö ¶ÊÎ± , ŒÔ‚ – 100 − n · 102 Å

’μ± Í¨²¨´¤·  ” · ¤¥Ö ¸¥¶ · Éμ· , ³±� ‡– 0,01Ä35 Å

„ ¢²¥´¨¥ ´ ¸ÒÐ¥´´ÒÌ ¶ ·μ¢ ¶¥´É ´ ,
’μ··

– 100Ä500 ƒ·Ê¡μ, ´¥ ²ÊÎÏ¥ 20%

’¥³¶¥· ÉÊ·  ±μ·¶Ê¸  ´ ¸μ¸  ¶·μ± Î±¨
¶¥´É ´ , ◦‘

– 10Ä50 Å

�³¶²¨ÉÊ¤  ¸¨£´ ²  ËμÉμ¤¨μ¤  · ³±¨
¢· Ð¥´¨Ö ³¨Ï¥´¨

– 300Ä600 Š ´ ²Ò �–� 10 ¡¨É

„ ¢²¥´¨¥ ¢ ±μ´ÉÊ·¥ ¢μ¤Ö´μ£μ
μÌ² ¦¤¥´¨Ö ³ £´¨É ,  É³

‡– 0Ä5 Å

�μ¸²¥¤´¥¥ ¢·¥³Ö ±μ··¥²ÖÍ¨¨ ER-α Å Å „¤. ³³. ££££
—Î. ³³. ¸¸

�·¨³¥Î ´¨¥. ‡ Å §¢Ê±; – Å Í¢¥É (¨§³¥´¥´¨¥); � Å μÉ±²ÕÎ¥´¨¥ ¶ÊÎ±  Í¨±²μÉ·μ´ .
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—Éμ ¦¥ ± ¸ ¥É¸Ö ¶μ¤¸¨¸É¥³Ò ¨§³¥·¥´¨Ö Ô´¥·£¨¨ (¸³., ´ ¶·¨³¥·, [11]), Éμ ¥¥ §´ -
Î¨³μ¸ÉÓ μ¶·¥¤¥²Ö¥É¸Ö É¥³, ÎÉμ ¨¸¸²¥¤Ê¥³Ò¥ ·¥ ±Í¨¨, ± ± ¶· ¢¨²μ, ¨³¥ÕÉ Ö·±μ ¢Ò· -
¦¥´´Ò° ·¥§μ´ ´¸´Ò° Ì · ±É¥· ¶μ ¶ · ³¥É·Ê Ô´¥·£¨¨ ¶ÊÎ±  Í¨±²μÉ·μ´ . �É±²μ´¥´¨¥ ¢
´¥¸±μ²Ó±μ ŒÔ‚ ¶·¨¢μ¤¨É ± ·¥§±μ³Ê ¶ ¤¥´¨Õ ¢ÒÌμ¤  ¨¸¸²¥¤Ê¥³μ£μ ¨§μÉμ¶ . Œ¥Éμ¤ μ¸´μ-
¢ ´ ´  ¨§³¥·¥´¨¨ ´¥±μÉμ·μ° ³ ²μ° ¤μ¡ ¢±¨ ¶μ Ï± ²¥ ¢·¥³¥´¨ ¶·μ²¥É  ¶·¨ ¶·μÌμ¦¤¥´¨¨
¸£Ê¸É±μ¢ ¶ÊÎ±  ÉÖ¦¥²ÒÌ ¨μ´μ¢ ³¥¦¤Ê ¤¢Ê³Ö ¶¨± ¶-Ô²¥±É·μ¤ ³¨. �·¨ ÔÉμ³ ¨¸±μ³ Ö ¢¥²¨-
Î¨´  ¢·¥³¥´¨ ¶·μ²¥É  ´ Ìμ¤¨É¸Ö · ¸Î¥É´μ-¨§³¥·¨É¥²Ó´Ò³ ³¥Éμ¤μ³ ¸ ÊÎ¥Éμ³ ¶·¥Í¨§¨μ´-
´μ£μ ¨§³¥·¥´¨Ö §´ Î¥´¨Ö Î ¸ÉμÉÒ ‘‚—-£¥´¥· Éμ·  Í¨±²μÉ·μ´ . � §Ê³¥¥É¸Ö, ± ¨§³¥·¨É¥²Ó-
´μ³Ê ¸¶¥±É·μ³¥É·¨Î¥¸±μ³Ê É· ±ÉÊ ¨§³¥·Ö¥³μ£μ ¢·¥³¥´¨ ¶·μ²¥É  ¶·¥¤ÑÖ¢²ÖÕÉ¸Ö ¢Ò¸μ±¨¥
É·¥¡μ¢ ´¨Ö ¶μ ¸É ¡¨²Ó´μ¸É¨. �  ·¨¸. 3, a ¶μ± § ´ É¥¸É ¸ £¥´¥· Éμ·μ³ ÉμÎ´μ°  ³¶²¨ÉÊ¤Ò

�¨¸. 3.  ) ˆ§³¥·¥´¨¥-É¥¸É ¤²Ö �–� ��-25 É· ±É  ¨§³¥·¥´¨Ö Ô´¥·£¨¨ Í¨±²μÉ·μ´ . ¡) ˆ§³¥·¥´¨¥
Ô´¥·£¨¨ Í¨±²μÉ·μ´  “-400 (É¥±ÊÐ¥¥ Å 278,85 ŒÔ‚). �· ¢μ¥ μ±´μ Å ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¸¨£-

´ ²Ò ¸ ¶¨± ¶-Ô²¥±É·μ¤μ¢ (¶¥·¥¸Î¥É Ô´¥·£¨Ö Ä ¢·¥³Ö ¶·μ²¥É : E= 44658.307∗ (1.0/sqrt(fabs(1.0 -

186.125214/TOF/TOF)) - 1.0 ). // C++
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¤²Ö �–� ��-25Š [14]. ˆ§³¥·¥´´μ¥ §´ Î¥´¨¥ ¢¥²¨Î¨´Ò ¸É ´¤ ·É´μ£μ μÉ±²μ´¥´¨Ö ´¥
¶·¥¢ÒÏ ²μ 6 · 10−3 ± ´ ²  ´  Ê·μ¢´¥ ¸·¥¤´¥£μ §´ Î¥´¨Ö  ³¶²¨ÉÊ¤Ò 931.

�¨¸. 3, ¡ ¤¥³μ´¸É·¨·Ê¥É ·¥ ²Ó´Ò° ¸¶¥±É· ¨§³¥·Ö¥³μ° ¢¥²¨Î¨´Ò ¢·¥³¥´ ¶·μ²¥É  ¨ ¢Ò-
Î¨¸²¥´´μ¥ §´ Î¥´¨¥ Ô´¥·£¨¨ ¶ÊÎ±  Í¨±²μÉ·μ´  (Í¨Ë·Ò ¢ ¢¥·Ì´¥° Î ¸É¨). �É³¥É¨³, ÎÉμ
¢¸¥ ¨§³¥·¥´´Ò¥ §´ Î¥´¨Ö ¶·μÉμ±μ²¨·ÊÕÉ¸Ö ¶·μ£· ³³μ° ¸ Î ¸ÉμÉμ° 5 ³¨´. ”· £³¥´É
±μ¤ , ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ ¶·μÍ¥¤Ê·¥ ¨§³¥·¥´¨Ö, ¶·¥¤¸É ¢²¥´ ´¨¦¥ ¢ Ëμ·³ É¥ Ö§Ò±  ¤²Ö
Ê¸É·μ°¸É¢  ®‡ ·Ö±¯ ±μ´É·μ²²¥·  ŠŠ-012Œ (PCI) [9].

object JvHLEditor1: TJvHLEditor
'n =9' 'a = 0' 'reg1 = 0xFFFF' 'r1=0' 'w cnaf r0,10' ª
'loop:'
' r cnaf r0,KK009(n,a,8) // check LAM -F8'
' jnb 1,r0,$-1 // bit 1 absent'
' r cnaf r0, KK009(n,a,2) // Read ADC'
' ˇfo r1,r0 // write to ˇfo R1R0' ' r1++ // increment r1'
' jmp loop'
'end.' ª

End

�¨¸. 4. ƒ· Ë¨± § ¢¨¸¨³μ¸É¨ ¤ ¢²¥´¨Ö ¶¥´É ´  ¢ ± ³¥·¥ ¢·¥³Ö¶·μ²¥É´μ£μ ³μ¤Ê²Ö ¸¨¸É¥³Ò ¤¥É¥±É¨-
·μ¢ ´¨Ö μÉ ¢·¥³¥´¨

‚ ± Î¥¸É¢¥ ¥Ð¥ μ¤´μ£μ ¶·¨³¥·  · ¡μÉÒ ¸¨¸É¥³Ò ¢ Ô±¸¶¥·¨³¥´É¥ ¶μ ¸¨´É¥§Ê ¨§μÉμ¶μ¢
‘’� ´  ·¨¸. 4 ¶·¨¢¥¤¥´ £· Ë¨± ¨§³¥·¥´¨Ö ¤ ¢²¥´¨Ö ¶¥´É ´  ¢ ± ³¥·¥ ¢·¥³Ö¶·μ²¥É´μ£μ
³μ¤Ê²Ö.

2. ��ˆŒ…�› ’…‘’�‚ �‹…Š’����›• Œ�„“‹…‰

2.1. �·μ£· ³³  o
 t.exe. �´  ¶·¥¤´ §´ Î¥´  ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö ¢¢μ¤¨³ÒÌ ¢ Ô±¸¶²Ê É -
Í¨Õ ³μ¤Ê²¥°, ¸É ¡¨²Ó´μ¸É¨ É¥Ì ¨²¨ ¨´ÒÌ Ì · ±É¥·¨¸É¨±, ¢ Éμ³ Î¨¸²¥ ¨¸¸²¥¤μ¢ ´¨Ö ¤μ²-
£μ¢·¥³¥´´μ° É¥³¶¥· ÉÊ·´μ° ´¥¸É ¡¨²Ó´μ¸É¨ μÉ¤¥²Ó´ÒÌ Ê¸¨²¨É¥²Ó´ÒÌ ¡²μ±μ¢. �  ·¨¸. 5,  
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�¨¸. 5.  ) ‘¶¥±É· (¸Ê³³ ·´Ò° ¶μ § · ´¥¥ ¢¢¥¤¥´´μ° ± ²¨¡·μ¢±¥ ¤²Ö 48 ¸É·¨¶μ¢) ¨¸ÉμÎ´¨± 

5,5 ŒÔ‚. ‘É·¥²±¨ ¶μ± §Ò¢ ÕÉ ¤¢  ´ ¨¡μ²¥¥ ¨´É¥´¸¨¢´ÒÌ ¶¨± . ‚ μ±´ Ì ´  ¢¥·Ì´¥° ¶ ´¥²¨ ¨Ì
§´ Î¥´¨Ö ¢ ± ´ ² Ì (1602,2 ¨ 1786,7). ¡) ’¥³¶¥· ÉÊ·´Ò° É¥¸É ³μ¤Ê²Ö ¶·¥¤¢ ·¨É¥²Ó´μ£μ Ê¸¨²¥´¨Ö

¤²Ö ¶¨±  ¸Ê³³ ·´μ£μ ¸¶¥±É· 

¶μ± § ´ ¸¶¥±É· ¨¸ÉμÎ´¨±  5,5 ŒÔ‚, ¶·¨Î¥³ ¶·μ£· ³³   ¢Éμ³ É¨Î¥¸±¨ ´ Ìμ¤¨É ¤¢  ´ ¨-
¡μ²¥¥ ¨´É¥´¸¨¢´ÒÌ ¶¨±  (¶μ± § ´Ò ¸É·¥²±μ° ´  £· Ë¨±¥).

�  ·¨¸. 5, ¡ ¶μ± § ´  ¢ ± Î¥¸É¢¥ ¶·¨³¥·  ¢ÒÖ¢²¥´´ Ö ´  ¸É ¤¨¨ ¨¸¶ÒÉ ´¨° ¶·¨ ¶μ-
³μÐ¨ ¤ ´´μ° ¶·μ£· ³³Ò É¥³¶¥· ÉÊ·´ Ö ´¥¸É ¡¨²Ó´μ¸ÉÓ μ¤´μ£μ ¨§ ¶·¥¤Ê¸¨²¨É¥²Ó´ÒÌ
¡²μ±μ¢.

2.2. �É² ¤±  ¶·μ£· ³³Ò Writer.exe ¶μ μÉ´μÏ¥´¨Õ ± ¶μ¨¸±Ê ±μ·μÉ±¨Ì ±μ··¥²Ö-
Í¨μ´´ÒÌ §¢¥´Ó¥¢ ER-α. �μ²¥ ¤¥ÖÉ¥²Ó´μ¸É¨ ²Õ¡μ£μ Ô±¸¶¥·¨³¥´É Éμ· , ¨ ´¥ Éμ²Ó±μ ¢
¤ ´´μ° μ¡² ¸É¨, ¶·¥¤¶μ² £ ¥É ¨´É¥´¸¨¢´Ò¥ É¥¸ÉÒ Ô²¥±É·μ´´μ-¸¶¥±É·μ³¥É·¨Î¥¸±μ°  ¶¶ -
· ÉÊ·Ò ¶¥·¥¤ ¥¥ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¢ ¤μ²£μ¢·¥³¥´´μ³ Ô±¸¶¥·¨³¥´É¥. � §Ê³¥¥É¸Ö, ¸ ³Ò³¨
ÔËË¥±É¨¢´Ò³¨ ¨ § Î ¸ÉÊÕ ¸É·μ£μ ´¥μ¡Ìμ¤¨³Ò³¨ Ö¢²ÖÕÉ¸Ö É¥¸ÉÒ ´  ¶ÊÎ±¥ ÉÖ¦¥²ÒÌ
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¨μ´μ¢ ¢ ·¥ ±Í¨ÖÌ ¸ ¡μ²ÓÏ¨³¨ ¸¥Î¥´¨Ö³¨ ¢ÒÌμ¤  ¶·μ¤Ê±Éμ¢ ¶μ²´μ£μ ¸²¨Ö´¨Ö ¶μ μÉ-
´μÏ¥´¨Õ ± μ¸´μ¢´Ò³, ¨¸¸²¥¤Ê¥³Ò³ ·¥ ±Í¨Ö³. �¤´ ±μ ¢¸¥£¤ , ±μ£¤  ¢μ§³μ¦´Ò ÔËË¥±-
É¨¢´Ò¥ ®¡¥¸¶ÊÎ±μ¢Ò¥¯ É¥¸ÉÒ, ÔÉμ §´ Î¨É¥²Ó´μ ¶·μ¤¢¨£ ¥É ¶·μÍ¥¸¸ μÉ² ¤±¨ ´ ¨¡μ²¥¥
¤¥²¨± É´μ° Î ¸É¨ ¶·μ£· ³³Ò ´ ¡μ·  ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¤ ´´ÒÌ. ‚ ´ Ï¥³ ¸²ÊÎ ¥
É ±μ¢Ò³ Ö¢²Ö¥É¸Ö ´ ¡μ· ¤ ´´ÒÌ ¸ ¨¸ÉμÎ´¨±  α-· ¸¶ ¤  5,5 ŒÔ‚, ´μ ¶·¨ ÔÉμ³ ¶·μ-
£· ³³  ´ ¡μ·  £¥´¥·¨·Ê¥É ¸¨£´ ² ®TOF¯ ¶μ¸·¥¤¸É¢μ³ £¥´¥· Éμ·  ¸²ÊÎ °´ÒÌ Î¨¸¥², É ±
ÎÉμ¡Ò ¶·¨³¥·´μ ¸μÌ· ´Ö² ¸Ó ¶·μ¶μ·Í¨Ö ¶μ μÉ´μÏ¥´¨Õ ± ±μ²¨Î¥¸É¢Ê ¸¨£´ ²μ¢ ¨³¨É -

�¨¸. 6.  ) ƒ¥´¥·¨·μ¢ ´´Ò° ¶·μ£· ³³μ° ¸¶¥±É· ®¢·¥³¥´¨ ¶·μ²¥É ¯ (± ´ ²Ò). ¡) „¥³μ´¸É· Í¨Ö ´ -

²¨Î¨Ö ±· ¥¢ÒÌ ÔËË¥±Éμ¢ ¤²Ö § ¤´¨Ì ¸É·¨¶μ¢ ¤¥É¥±Éμ·  (¶Ê´±É¨·´Ò¥ ²¨´¨¨, μÉ²¨Î´Ò¥ μÉ ®Î¨¸ÉÒÌ¯

±μ¤μ¢ ¸É¥¶¥´¥° Î¨¸²  2)
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Éμ·μ¢ Ö¤¥· μÉ¤ Î¨ ¨ α-· ¸¶ ¤μ¢ (·¨¸. 6,  , ¸³. É ¡². 1, ·¨¸. 6, ¡ Å ¤¥³μ´¸É· Í¨Ö ±· ¥¢ÒÌ
ÔËË¥±Éμ¢).

� §Ê³¥¥É¸Ö, ¶μ·μ£¨ ¨¤¥´É¨Ë¨± Í¨¨ ¸¨£´ ²μ¢ ®Ö¤·μ¯ ¨ ®α-Î ¸É¨Í ¯ μ¶Ê¸± ÕÉ¸Ö ¤μ
Ê·μ¢´Ö ³¥´ÓÏ¥ 5 ŒÔ‚. ˆ, ¸μμÉ¢¥É¸É¢¥´´μ, ¶·¨¶¨¸Ò¢ ´¨¥ ¢·¥³Ö¶·μ²¥É´μ°  ³¶²¨ÉÊ¤Ò ¸μ-
¡ÒÉ¨Õ ¶·μ¨¸Ìμ¤¨É ¶·¨³¥·´μ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³: intntt=0; ntt = random (100); if (ntt>30)
tof =(TOF MIN+TOF MAX)/2-random(600)+random(550); elsetof=0; if (ER==true). ‡ ¶¨¸Ó
¢ ³ É·¨ÍÊ Ö¤¥· μÉ¤ Î¨ (); if (ALFA==true). �μ¨¸± ±μ··¥²ÖÍ¨¨ (). ‚ ¸²ÊÎ ¥ ´ Ìμ¦¤¥-
´¨Ö ¶ · Å ®± ´¤¨¤ Éμ¢¯ ´  ±μ··¥²ÖÍ¨Õ Å ¶·μ¨¸Ìμ¤¨É ¨³¨É Í¨Ö μ¸É ´μ¢  ¶ÊÎ±  ¨
§ ¶¨¸Ó ¢ ¶·μÉμ±μ² ¶ · ³¥É·μ¢ ¶ ·Ò. �·¨ ¸μ¢¶ ¤¥´¨¨ ¸¢μ°¸É¢ ± ´¤¨¤ Éμ¢ ¨§ ¶·μÉμ±μ² 
¸ ·¥§Ê²ÓÉ É ³¨ ÉÐ É¥²Ó´μ£μ off-line  ´ ²¨§  Ë °²  ¸μ¡ÒÉ¨° ¶·μÍ¥¸¸ μÉ² ¤±¨ ¸Î¨É ¥É¸Ö
§ ¢¥·Ï¥´´Ò³.

‡�Š‹�—…�ˆ…

� §· ¡μÉ ´μ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¤²Ö ¸¨¸É¥³Ò ¤¥É¥±É¨·μ¢ ´¨Ö-³μ´¨Éμ·¨´£ -
§ Ð¨ÉÒ Ê¸É ´μ¢±¨ ¤Ê¡´¥´¸±¨° £ §μ´ ¶μ²´¥´´Ò° ¸¥¶ · Éμ· Ö¤¥· μÉ¤ Î¨. ‚ Ô±¸¶¥·¨³¥´-
É Ì ¶μ ¸¨´É¥§Ê ‘’� μ´μ ¡Ò²μ Ê¸¶¥Ï´μ ¨ ¡¥§ ²ÓÉ¥·´ É¨¢´μ ¶·¨³¥´¥´μ. „ ´´ Ö ¸¨¸É¥³ 
¶μ± § ²  ¢Ò¸μ±ÊÕ ´ ¤¥¦´μ¸ÉÓ ¢ ¤μ²£μ¢·¥³¥´´ÒÌ Ô±¸¶¥·¨³¥´É Ì. � §· ¡μÉ ´´Ò¥  ²£μ-
·¨É³Ò ¶μ¨¸±  Ê± § É¥²¥° ´  ¶μÉ¥´Í¨ ²Ó´ÊÕ ±μ··¥²ÖÍ¨Õ Ö¤·μ μÉ¤ Î¨ Äα-· ¸¶ ¤ ¶μ§¢μ-
²ÖÕÉ ¶·μ¨§¢μ¤¨ÉÓ · ¤¨± ²Ó´μ¥ ¶μ¤ ¢²¥´¨¥ Ëμ´  ¢ ·¥ ±Í¨ÖÌ ¶μ²´μ£μ ¸²¨Ö´¨Ö. ‚ ¸²ÊÎ ¥
¶·¨³¥´¥´¨Ö ¤¥É¥±É¨·ÊÕÐ¨Ì ¸¨¸É¥³ ´  μ¸´μ¢¥ DSSSD-¤¥É¥±Éμ·μ¢ ¢Ò¶μ²´¥´ ÊÎ¥É ·μ²¨
±· ¥¢ÒÌ ÔËË¥±Éμ¢ ¶·¨ ¶μ¨¸±¥ ±μ··¥²¨·μ¢ ´´ÒÌ §¢¥´Ó¥¢. „ ´´ Ö · ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨
Î ¸É¨Î´μ° ¶μ¤¤¥·¦±¥ �””ˆ (£· ´É º13-02-12052).

�¢Éμ· ¡² £μ¤ ·¥´ ±μ²²¥£ ³ �.Œ.‘ÊÌμ¢Ê ¨ �.�. ‚μ¨´μ¢Ê §  ¶μ³μÐÓ ¢ · ¡μÉ¥.
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