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� ¡μÉ  ¶μ¸¢ÖÐ¥´   ¤ ¶É Í¨¨ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸  Sonix+ ¤²Ö Ê¶· ¢²¥-
´¨Ö ¶μ·μÏ±μ¢Ò³ ¤¨Ë· ±Éμ³¥É·μ³ „3, Ê¸É ´μ¢²¥´´Ò³ ´  μ¤´μ³ ¨§ ¶ÊÎ±μ¢ ·¥ ±-
Éμ·  ˆ‚‚-2Œ �¥°É·μ´´μ£μ ³ É¥·¨ ²μ¢¥¤Î¥¸±μ£μ ±μ³¶²¥±¸  ˆ´¸É¨ÉÊÉ  Ë¨§¨±¨
³¥É ²²μ¢ “·� ��� (£. ‡ ·¥Î´Ò°). Šμ³¶²¥±¸ Sonix+ ¡Ò² · §· ¡μÉ ´ ¤²Ö Ê¸É -
´μ¢μ± ·¥ ±Éμ·  ˆ��-2, ¨¸¶μ²Ó§ÊÕÐ¨Ì ·¥¦¨³ ´ ±μ¶²¥´¨Ö time-of-	ight. �¤´ ±μ
·¥Ï¥´¨Ö, ¶μ²μ¦¥´´Ò¥ ¢ μ¸´μ¢Ê ±μ³¶²¥±¸ , ¶μ§¢μ²¨²¨ ¸· ¢´¨É¥²Ó´μ ¶·μ¸Éμ  ¤ -
¶É¨·μ¢ ÉÓ ¥£μ ¤²Ö · ¡μÉÒ ´  ¸É Í¨μ´ ·´μ³ ·¥ ±Éμ·¥.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´± 
�ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2015

Kirilov A. S., Murashkevich S.M., Petukhova T. B. P10-2015-39
Adaptation of Sonix+ to Control the D3 Diffractometer

The work is devoted to the adaptation of the Sonix+ software tool kit to control
the powder diffractometer D3 at one of the beams of the IVV-2M reactor at the
Neutron Complex for Materials Research in the Institute of Metal Physics (Zarechny).
Sonix+ was designed for instruments at the IBR-2 reactor using the time-of-	ight
mode of spectra accumulation. However, the underlying solutions simpliˇed the
software adaptation for use at stationary reactors.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2015



�μ·μÏ±μ¢Ò° ¤¨Ë· ±Éμ³¥É· „3 Ê¸É ´μ¢²¥´ ´  μ¤´μ³ ¨§ ¶ÊÎ±μ¢ ·¥ ±Éμ· 
ˆ‚‚-2Œ �¥°É·μ´´μ£μ ³ É¥·¨ ²μ¢¥¤Î¥¸±μ£μ ±μ³¶²¥±¸  ˆ´¸É¨ÉÊÉ  Ë¨§¨±¨ ³¥-
É ²²μ¢ “·� ��� (£. ‡ ·¥Î´Ò°). ‘Ì¥³  ¤¨Ë· ±Éμ³¥É·  ¶·¨¢¥¤¥´  ´  ·¨¸. 1.

�¨¸. 1. ‘Ì¥³  ´¥°É·μ´´μ£μ ¤¨Ë· ±Éμ³¥É·  „3

�¸μ¡¥´´μ¸ÉÓÕ ¤¨Ë· ±Éμ³¥É·  „3 Ö¢²Ö¥É¸Ö ´ ²¨Î¨¥ ¤¢ÊÌ ¤²¨´ ¢μ²´ ´¥°-
É·μ´μ¢: ¶ ¤ ÕÐ¨° ¶ÊÎμ± ¸ ¤²¨´μ° ¢μ²´Ò λ = 2,43 
A ¨ ¶ÊÎμ± ¸ λ = 1,7 
A
�  ·¨¸. 1 ¶μ± § ´ ¢¥·É¨± ²Ó´μ° ²¨´¨¥° ¶ÊÎμ± ¸ λ = 2,43 
A. �ÊÎμ± ¸ λ = 1,7 
A
¸μ¸É ¢²Ö¥É ¸ ¶ÊÎ±μ³ λ = 2,43 
A Ê£μ² ¶·¨¡²¨§¨É¥²Ó´μ 90◦.

‚ ¸μ¸É ¢ μ¡μ·Ê¤μ¢ ´¨Ö ¸¶¥±É·μ³¥É·  ¢Ìμ¤ÖÉ ¡²μ± ³μ´μ¤¥É¥±Éμ·μ¢
(20 ÏÉ.), ³μ´¨Éμ·, ¤¢  ¤¢¨£ É¥²Ö ¤²Ö ¡²μ±  ¤¥É¥±Éμ·μ¢ (Theta) ¨ ¸Éμ²  μ¡· §-
Í  (Omega).

‚ ¸¢Ö§¨ ¸ ³μ¤¥·´¨§ Í¨¥°  ¶¶ · É´μ° Î ¸É¨ ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ¤¨Ë· ±-
Éμ³¥É·  ¢μ§´¨±²  ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¢ · §· ¡μÉ±¥ ¨ ´μ¢μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸-
¶¥Î¥´¨Ö. �´μ ¤μ²¦´μ μ¸ÊÐ¥¸É¢²ÖÉÓ:

• ·ÊÎ´μ° ·¥¦¨³ Ê¶· ¢²¥´¨Ö ¤¢¨£ É¥²Ö³¨ ¤²Ö ¨Ì Ê¸É ´μ¢±¨ ¢ ®´Ê²¥¢μ¥¯
¶μ²μ¦¥´¨¥;

• ¤¢  ·¥¦¨³  ¨§³¥·¥´¨Ö:
Å ®¶μÏ £μ¢Ò°¯ (¸± ´¨·μ¢ ´¨¥ ¸ ¶μ¸ÉμÖ´´Ò³ Ï £μ³ ¶μ μ¤´μ° ¨§ μ¸¥° ¢

§ ¤ ´´μ³ ¤¨ ¶ §μ´¥);
Å ¶μ § ¤ ´´μ° ®É· ¥±Éμ·¨¨¯ (¸± ´¨·μ¢ ´¨¥ ¶μ ¶·μ¨§¢μ²Ó´μ° ¶μ¸²¥¤μ-

¢ É¥²Ó´μ¸É¨ ÉμÎ¥±, ±μμ·¤¨´ ÉÒ ±μÉμ·ÒÌ ¶·¥¤¢ ·¨É¥²Ó´μ § ¶¨¸ ´Ò ¢ Ë °²¥ ¢
Ëμ·³ É¥ ASCII);

• § ¤ ´¨¥ Ô±¸¶μ§¨Í¨¨ ¶μ ³μ´¨Éμ·Ê ¨²¨ ¶μ ¢·¥³¥´¨;
• § ¶¨¸Ó ¸¶¥±É·μ¢ ¢ Ëμ·³ É¥ ASCII ¸ § £μ²μ¢±μ³, ¸μ¤¥·¦ Ð¨³ ¨´Ëμ·³ -

Í¨Õ μ¡ ¨§³¥·¥´¨¨ ¨ ±μ³³¥´É ·¨° ¶μ²Ó§μ¢ É¥²Ö (¸³. ¶·¨²μ¦¥´¨¥ 1);
• ¶μ ¢μ§³μ¦´μ¸É¨ ¢μ§μ¡´μ¢²¥´¨¥ ¨§³¥·¥´¨Ö ¸ ³¥¸É , ¶·¥·¢ ´´μ£μ ¶μ ´¥§ -

¢¨¸ÖÐ¨³ μÉ Ô±¸¶¥·¨³¥´É Éμ·  ¶·¨Î¨´ ³ (´ ¶·¨³¥·, ¶μ¸²¥ μÉ±²ÕÎ¥´¨Ö Ô²¥±-
É·μÔ´¥·£¨¨);

• ¢¨§Ê ²¨§ Í¨Õ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ;
• ¶·μÉμ±μ²¨·μ¢ ´¨¥ Ìμ¤  Ô±¸¶¥·¨³¥´É .
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�¥ ²¨§ Í¨Ö. ‡  μ¸´μ¢Ê ¸μ§¤ ¢ ¥³μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¡Ò² ¢§ÖÉ
¶·μ£· ³³´μ-¨´¸É·Ê³¥´É ²Ó´Ò° ±μ³¶²¥±¸ Sonix+ [1], · §· ¡μÉ ´´Ò° ¢ ‹�”
�ˆŸˆ ¨ ¨¸¶μ²Ó§Ê¥³Ò° ´  ¸¶¥±É·μ³¥É· Ì ·¥ ±Éμ·  ˆ��-2. Šμ³¶²¥±¸ ¨³¥¥É
¨¥· ·Ì¨Î¥¸±ÊÕ ³μ¤Ê²Ó´ÊÕ ¸É·Ê±ÉÊ·Ê (·¨¸. 2), ÎÉμ, ´ ·Ö¤Ê ¸ Ï¨·μ±¨³ ¨¸¶μ²Ó-
§μ¢ ´¨¥³ ±μ´Ë¨£Ê·¨·μ¢ ´¨Ö ³μ¤Ê²¥° ¨ Ê¶· ¢²¥´¨¥³ Î¥·¥§ ¸±·¨¶É ´  Ö§Ò±¥
Python [2], ¶μ§¢μ²Ö¥É ¸· ¢´¨É¥²Ó´μ ²¥£±μ  ¤ ¶É¨·μ¢ ÉÓ ¥£μ ± ¸μ¸É ¢Ê μ¡μ·Ê-
¤μ¢ ´¨Ö ±μ´±·¥É´μ£μ ¸¶¥±É·μ³¥É·  ¨ μ¸μ¡¥´´μ¸ÉÖ³ ³¥Éμ¤¨±¨ ¨§³¥·¥´¨°.

�¨¸. 2. ‘É·Ê±ÉÊ·  ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸  Sonix+
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‚ Î ¸É´μ¸É¨, ¤²Ö „3 ¡Ò²¨ ¨¸¶μ²Ó§μ¢ ´Ò £μÉμ¢Ò¥ ³μ¤Ê²¨ ¨´É¥·¶·¥É Éμ· 
¸±·¨¶É , ¸¥·¢¥·  ³μÉμ·μ¢ ¨ ¤· °¢¥·  ¸¶¨¸±μ¢. „²Ö ±μ´É·μ²²¥·  ³μÉμ·μ¢ ¨
¤ ÉÎ¨±μ¢, ´¥ ¶·¨³¥´Ö¥³ÒÌ ´  Ê¸É ´μ¢± Ì ·¥ ±Éμ·  ˆ��-2, ¡Ò²¨ · §· ¡μ-
É ´Ò ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ³μ¤Ê²¨ ´¨§±μ£μ Ê·μ¢´Ö. Š·μ³¥ Éμ£μ, ¤²Ö μ¡¥¸¶¥Î¥´¨Ö
´ ±μ¶²¥´¨Ö ¡¥§ TOF-·¥¦¨³  ¡Ò² ´ ¶¨¸ ´ ¸¶¥Í¨ ²Ó´Ò° ¤· °¢¥· ¤²Ö ³μ¤Ê²Ö
MPD-32. ‚ ¸¥·¢¥· ´ ±μ¶²¥´¨Ö ¤μ¡ ¢²¥´  ËÊ´±Í¨Ö ¤²Ö μÉ¸Î¥É  Ô±¸¶μ§¨Í¨¨
¶μ ³μ´¨Éμ·Ê.

ˆ´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö. �  ¡μ²ÓÏ¨´¸É¢¥ ¸¶¥±É·μ³¥É·μ¢ ·¥ ±Éμ· 
ˆ��-2 Ê¶· ¢²¥´¨¥ ¨§³¥·¥´¨¥³ ¢¥¤¥É¸Ö ¸ ¶μ³μÐÓÕ Ê´¨¢¥·¸ ²Ó´μ£μ £· Ë¨Î¥-
¸±μ£μ ¨´É¥·Ë¥°¸  (GUI) [3], ·¥ ²¨§ÊÕÐ¥£μ ¢¸¥ ´¥μ¡Ìμ¤¨³Ò¥ μ¸´μ¢´Ò¥ ËÊ´±-
Í¨¨. �·¨ ÔÉμ³ ¤²Ö ± ¦¤μ£μ Ô±¸¶¥·¨³¥´É , ± ± ¶· ¢¨²μ, ¶μ²Ó§μ¢ É¥²¥³ ¶·¥¤-
¢ ·¨É¥²Ó´μ ¸μ¸É ¢²Ö¥É¸Ö ¶·μ£· ³³  ¨§³¥·¥´¨Ö (¸±·¨¶É). �Éμ ¶μ§¢μ²Ö¥É ¥¥
²¥£±μ ¢ ·Ó¨·μ¢ ÉÓ.

“Î¨ÉÒ¢ Ö Éμ, ÎÉμ ¶·μÍ¥¤Ê·  ¨§³¥·¥´¨Ö ´  ¤¨Ë· ±Éμ³¥É·¥ „3 ¨³¥¥É Ë ±-
É¨Î¥¸±¨ ¤¢¥ ³μ¤¨Ë¨± Í¨¨ (¸± ´¨·μ¢ ´¨¥ ¸ ¶μ¸ÉμÖ´´Ò³ Ï £μ³, ²¨¡μ ¸± ´¨-
·μ¢ ´¨¥ ¶μ ®É· ¥±Éμ·¨¨¯) ¨ ´¥¡μ²ÓÏμ¥ ±μ²¨Î¥¸É¢μ ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢,
¤²Ö Ê¶·μÐ¥´¨Ö · ¡μÉÒ ¶¥·¸μ´ ²  ³Ò μÉ± § ²¨¸Ó μÉ ¨¸¶μ²Ó§μ¢ ´¨Ö Ê´¨¢¥·-
¸ ²Ó´μ£μ GUI. ‘ ¨¸¶μ²Ó§μ¢ ´¨¥³ ´ ¡μ·  ¢¨¤¦¥Éμ¢ [3], ¨§ ±μÉμ·μ£μ ¸μ¡· ´
ÔÉμÉ GUI, ¨ ¤μ¶μ²´¥´¨¥³ ¥£μ ¸¶¥Í¨Ë¨Î¥¸±¨³¨ ¤²Ö „3 ±μ³¶μ´¥´É ³¨ ¡Ò²
· §· ¡μÉ ´ ¸¶¥Í¨ ²¨§¨·μ¢ ´´Ò° GUI.

�Éμ ·¥Ï¥´¨¥ ¶μ§¢μ²¨²μ ¢μ¸¶μ²Ó§μ¢ ÉÓ¸Ö μÉ· ¡μÉ ´´μ° ¸Ì¥³μ° Ê¶· ¢²¥-
´¨Ö Ô±¸¶¥·¨³¥´Éμ³, ¨§¡ ¢¨¢ ¶·¨ ÔÉμ³ ¶μ²Ó§μ¢ É¥²Ö μÉ ´¥μ¡Ìμ¤¨³μ¸É¨ ¸μ¸É -
¢²¥´¨Ö ¸±·¨¶É , ÎÉμ ¶·¨§¢ ´μ Ê¶·μ¸É¨ÉÓ ¥£μ · ¡μÉÊ.

� ¸¸³μÉ·¨³ ¶·μ£· ³³Ò ¨´É¥·Ë¥°¸  ¡μ²¥¥ ¶μ¤·μ¡´μ.
‡ £·Ê§±  ±μ³¶²¥±¸ . �μ¸²¥ ¢±²ÕÎ¥´¨Ö ±μ³¶ÓÕÉ¥·  ´¥μ¡Ìμ¤¨³μ § £·Ê§¨ÉÓ

Ê¶· ¢²ÖÕÐ¨¥ ³μ¤Ê²¨ Sonix+, ¶·¥¤¢ ·¨É¥²Ó´μ ¢±²ÕÎ¨¢ ¢¸¥ · ¡μÎ¥¥ μ¡μ·Ê¤μ¢ -
´¨¥. …¸²¨ ´¥μ¡Ìμ¤¨³μ¥ μ¡μ·Ê¤μ¢ ´¨¥ ´¥ ¢±²ÕÎ¥´μ, ¶·μ£· ³³   ¢Éμ³ É¨Î¥¸±¨
¶¥·¥°¤¥É ¢ ·¥¦¨³ ¸¨³Ê²ÖÍ¨¨ ®μÉ¸ÊÉ¸É¢ÊÕÐ¨Ì¯ ±μ³¶μ´¥´Éμ¢.

„²Ö § £·Ê§±¨/¶¥·¥§ £·Ê§±¨/¢Ò£·Ê§±¨ ±μ³¶²¥±¸  ¨¸¶μ²Ó§μ¢ ´  £μÉμ¢ Ö ¶·μ-
£· ³³  s+load panel (·¨¸. 3). ‚ ³¥´Õ ¶·μ£· ³³Ò ¢±²ÕÎ¥´Ò ¸²¥¤ÊÕÐ¨¥
ËÊ´±Í¨¨:

• Load/Reload Sonix+ ¤²Ö § £·Ê§±¨(¶¥·¥§ £·Ê§±¨ ±μ³¶²¥±¸ ),
• Unload ¤²Ö ¢Ò£·Ê§±¨ ±μ³¶²¥±¸ ,
• Check ¤²Ö μÉ¤¥²Ó´μ° ¶·μ¢¥·±¨ ±μ··¥±É´μ¸É¨ § £·Ê§±¨,

�¨¸. 3. �·μ£· ³³  § £·Ê§±¨ Sonix+ ´  ¤¨Ë· ±Éμ³¥É·¥ „3
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• Check DEBUG ¤²Ö ¢Ò¢μ¤  ¸¶¨¸±  Ê¸É·μ°¸É¢, · ¡μÉ ÕÐ¨Ì ¢ ·¥¦¨³¥
¸¨³Ê²ÖÍ¨¨.

“¶· ¢²¥´¨¥ Ô±¸¶¥·¨³¥´Éμ³. „²Ö Ê¶· ¢²¥´¨Ö ¸μ¡¸É¢¥´´μ Ô±¸¶¥·¨³¥´Éμ³
¶·¥¤´ §´ Î¥´  ¶·μ£· ³³  D3 GUI, μ¡Ð¨° ¢¨¤ ±μÉμ·μ° ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 4,
7, 9 ¨ 10.

ˆ´É¥·Ë¥°¸ ¢±²ÕÎ ¥É É·¨ ¢±² ¤±¨:
• ¸μ¸É ¢²¥´¨¥ § ¤ ´¨Ö, § ¶Ê¸± ¨ ±μ´É·μ²Ó Ô±¸¶¥·¨³¥´É  (®Control¯);
• ¶·μ¸³μÉ· £· Ë¨±μ¢ (®Visualization¯);
• ·ÊÎ´μ¥ Ê¶· ¢²¥´¨¥ ³μÉμ· ³¨ (®Axis Control¯) (¥¸²¨ ´¥μ¡Ìμ¤¨³μ).
�  ¶¥·¢μ° ¢±² ¤±¥ · ¸¶μ²μ¦¥´Ò ¶μ²Ö (¸²¥¢  ´ ¶· ¢μ):
• ¤²Ö ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ¨ ¥£μ § ¶Ê¸± ;
• ¤²Ö ¢Ò¢μ¤  É¥±ÊÐ¨Ì §´ Î¥´¨° ¤¥É¥±Éμ·μ¢ (¢ ´ ¸ÉμÖÐ¨° ³μ³¥´É ³μ´¨Éμ·

¶μ¤±²ÕÎ¥´ ± ± ¤¥É¥±Éμ· ¸ ´μ³¥·μ³ 0);
• ¤²Ö ¢Ò¢μ¤  É¥±ÊÐ¨Ì §´ Î¥´¨° ¶ · ³¥É·μ¢ ¶μ ¢Ò¡μ·Ê ¶μ²Ó§μ¢ É¥²Ö

(Watch list) ¨ ¶·μ¸³μÉ·  ¶·μÉμ±μ²  ¨§³¥·¥´¨Ö.
„²Ö ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ¶μ²Ó§μ¢ É¥²Ó ¤μ²¦¥´ § ¶μ²´¨ÉÓ ¢¸¥ ¶μ²Ö. �μ-

¸²¥ ´ ¦ É¨Ö ±´μ¶±¨ ®Start¯ ¨§³¥·¥´¨¥ § ¶Ê¸± ¥É¸Ö, ±· ¸´ Ö ² ³¶μÎ±  ³¥´Ö¥É
Í¢¥É ´  ³¥·Í ÕÐ¨° §¥²¥´Ò° ¤μ § ¢¥·Ï¥´¨Ö ¨§³¥·¥´¨Ö. �μ¸²¥ § ¢¥·Ï¥´¨Ö

�¨¸. 4. �¡Ð¨° ¢¨¤ GUI ¤¨Ë· ±Éμ³¥É· 
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¨§³¥·¥´¨Ö  ¢Éμ³ É¨Î¥¸±¨ ¶μ ¢¸¥³ ¤¥É¥±Éμ· ³ ¨ ¶μ§¨Í¨Ö³ ¶μ¤¸Î¨ÉÒ¢ ¥É¸Ö
¸Ê³³ ·´Ò° ¸¶¥±É·.

ˆ§³¥·¥´¨¥ ³μ¦¥É ¡ÒÉÓ ¶·¨´Ê¤¨É¥²Ó´μ ¶·¥·¢ ´μ ±´μ¶±μ° ®Abort¯. �μ§¤-
´¥¥ ¶μ ¶·μ¸Ó¡¥ ¶μ²Ó§μ¢ É¥²¥° ¡Ò²  ¤μ¡ ¢²¥´  ±´μ¶±  ®Pause¯ ¤²Ö ¢·¥³¥´´μ°
¶·¨μ¸É ´μ¢±¨ ¨§³¥·¥´¨Ö.

‚ ·¥¦¨³¥ ®‘± ´¨·μ¢ ´¨¥¯ (μ¤´μ³¥·´μ¥ ¸± ´¨·μ¢ ´¨¥ ¶μ μ¤´μ° ¨§ μ¸¥°)
¶·¥¤¢ ·¨É¥²Ó´μ ¶·μ¢¥·Ö¥É¸Ö ±μ··¥±É´μ¸ÉÓ ¶ · ³¥É·μ¢ Í¨±² . ‚ ·¥¦¨³¥
®’· ¥±Éμ·¨Ö¯ (¸± ´¨·μ¢ ´¨¥ ¶μ ¶ · ³ ¶μ§¨Í¨° Omega, Theta) ´¥μ¡Ìμ¤¨³μ
Ê± § ÉÓ Ë °² ¸ § ¶¨¸ÓÕ ÔÉ¨Ì ¶μ§¨Í¨°. �·¨³¥· É ±μ£μ Ë °²  ¤ ´ ¢ ¶·¨²μ¦¥-
´¨¨ 2.

�¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° § ¶¨¸Ò¢ ÕÉ¸Ö ¢ ± É ²μ£ ®e:/d3/data¯. �·¨ ± ¦¤μ³
§ ¶Ê¸±¥ ¢ ´¥³ ¸μ§¤ ¥É¸Ö ¶μ¤± É ²μ£ ¸ ¨³¥´¥³ μ¡· §Í . ”μ·³ É Ë °²μ¢ Ê± § ´
¢ ¶·¨²μ¦¥´¨¨ 1.

�·¨ ¶μ¢Éμ·´μ³ § ¶Ê¸±¥ ¨§³¥·¥´¨Ö ¸ É¥³¨ ¦¥ ¶ · ³¥É· ³¨ Ë °²Ò ¤ ´-
´ÒÌ ´¥ ¶¥·¥¶¨¸Ò¢ ÕÉ¸Ö,   ¤μ¶μ²´ÖÕÉ¸Ö ¸ ´¥¨§³¥´´Ò³ § £μ²μ¢±μ³. �Éμ ¶μ-
§¢μ²¨²μ ·¥ ²¨§μ¢ ÉÓ ¢μ§³μ¦´μ¸ÉÓ ®¤μ§ ¶Ê¸± ¯ ¨§³¥·¥´¨Ö ¶μ¸²¥ ¢´¥¶² ´μ¢μ°
μ¸É ´μ¢±¨. Šμ´¥Î´μ, ¶·¨ ¶μ¢Éμ·´μ³ § ¶Ê¸±¥ ´ ¤μ ¸±μ··¥±É¨·μ¢ ÉÓ ¶ · ³¥É·Ò
Í¨±²  ¸± ´¨·μ¢ ´¨Ö, ÎÉμ¡Ò ¨§¡¥¦ ÉÓ ¤Ê¡²¨·μ¢ ´¨Ö.

�·μ¸³μÉ· ¸¶¨¸±  ¶ · ³¥É·μ¢. ‚μ ¢·¥³Ö Ô±¸¶¥·¨³¥´É  ¢¸¥ ¶ · ³¥É·Ò

�¨¸. 5. �·μ¸³μÉ· ¸¶¨¸±  ¶ · ³¥É·μ¢
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¨§³¥·¥´¨Ö Ì· ´ÖÉ¸Ö ¢ μ¸μ¡μ³ Ì· ´¨²¨Ð¥ (Varman), ± ±μÉμ·μ³Ê ¢μ§³μ¦¥´
¡Ò¸É·Ò° ¤μ¸ÉÊ¶. �±´μ Watch list (·¨¸. 5) ¶μ§¢μ²Ö¥É ¸μ¸É ¢¨ÉÓ ¸¶¨¸μ± ¨´É¥·¥-
¸ÊÕÐ¨Ì ¶ · ³¥É·μ¢ ¨ ¢¥¸É¨ ¸²¥¦¥´¨¥ §  ´¨³¨ ¢ ·¥ ²Ó´μ³ ¢·¥³¥´¨. ˆ§³¥´¥´¨¥
¥£μ ¸μ¤¥·¦¨³μ£μ ¶·μ¨§¢μ¤¨É¸Ö ¸ ¶μ³μÐÓÕ ±μ´É¥±¸É´μ£μ ³¥´Õ (¶· ¢ Ö ±´μ¶± 
³ÒÏ¨). „μ¸ÉÊ¶´Ò¥ ±μ³ ´¤Ò Å Add new, Remove, Up, Down.

�·¨ ¤μ¡ ¢²¥´¨¨ ´μ¢μ£μ ¶ · ³¥É·  (Add new) ¶μÖ¢²Ö¥É¸Ö μ±´μ New watch
parameter. ‚ ¸¶¨¸±¥ Devices ³μ¦´μ ¢Ò¡· ÉÓ ´Ê¦´μ¥ Ê¸É·μ°¸É¢μ,   ¨§ ¤·¥¢μ-
¢¨¤´μ£μ ¸¶¨¸±  Device parameters ¤¢μ°´Ò³ ±²¨±μ³ ²¥¢μ° ±´μ¶±¨ ³ÒÏ¨ Å
±μ´±·¥É´Ò° ¶ · ³¥É·. „ ²¥¥ (μ±´μ Add new watch) ³μ¦´μ ¶μ¤É¢¥·¤¨ÉÓ ¢Ò-
¡μ·, § μ¤´μ § ¤ ¢ ¨³Ö ¶ · ³¥É·  ¢³¥¸Éμ ¶·¥¤² £ ¥³μ° ¶μ¤¸± §±¨.

‡´ Îμ± ¤²Ö Ê¸É·μ°¸É¢ ¨²¨ ¶ · ³¥É·μ¢ ´ ¶μ³¨´ ¥É, ÎÉμ ¤ ´´μ¥ Ê¸É·μ°-
¸É¢μ · ¡μÉ ¥É ¢ ·¥¦¨³¥ ®¸¨³Ê²ÖÍ¨¨¯.

‘¶¨¸μ± ¶ · ³¥É·μ¢ ¤²Ö μ¶¥· É¨¢´μ£μ ¶·μ¸³μÉ·  ¢Ò¡¨· ¥É¸Ö ¶μ²Ó§μ¢ É¥-
²¥³ ¨ ³μ¦¥É ¡ÒÉÓ ¨§³¥´¥´ ¢ ²Õ¡μ¥ ¢·¥³Ö.

�·μÉμ±μ² ¨§³¥·¥´¨Ö. ˆ¸Éμ·¨Ö ¢¸¥Ì ¨§³¥·¥´¨° ¸μÌ· ´Ö¥É¸Ö ¢ ²μ£-Ë °² Ì.
�μ¢Ò° Ë °²  ¢Éμ³ É¨Î¥¸±¨ ¸μ§¤ ¥É¸Ö ¶·¨ § £·Ê§±¥/¶¥·¥§ £·Ê§±¥ Sonix+.

�¨¸. 6. �·μ¸³μÉ· ¶·μÉμ±μ²  ¨§³¥·¥´¨°
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�±´μ ¢ ¶· ¢μ³ ´¨¦´¥³ Ê£²Ê ¶·¥¤´ §´ Î¥´μ ¤²Ö ¢Ò¢μ¤  É¥±ÊÐ¥£μ ¶·μÉμ±μ² 
(·¨¸. 6). �É¨³ μ±´μ³ ³μ¦´μ É ±¦¥ ¢μ¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤²Ö ¢Ò¡μ·  ¨ ¶·μ¸³μÉ· 
¶·μÉμ±μ²  ²Õ¡μ£μ · ´¥¥ ¢Ò¶μ²´¥´´μ£μ ¨§³¥·¥´¨Ö. �·¥¤Ê¸³μÉ·¥´Ò ¶μ¨¸± ¶μ
§ ¤ ´´μ³Ê Ï ¡²μ´Ê, Ë¨²ÓÉ· Í¨Ö § ¶¨¸¥° ¶μ É¨¶Ê, Ê·μ¢´Õ.

–¢¥É ¸μμ¡Ð¥´¨° ¸μμÉ¢¥É¸É¢Ê¥É ¨Ì É¨¶Ê:
• §¥²¥´Ò° ¨²¨ ¡¥²Ò° Å ¢¸¥ ¢ ¶μ·Ö¤±¥,
• ±· ¸´Ò° Å μÏ¨¡± ,
• ¦¥²ÉÒ° Å ¶·¥¤Ê¶·¥¦¤¥´¨¥.
‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢. „²Ö ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¢¨¤¦¥É ¡Ò²  ¤ ¶É¨-

·μ¢ ´ ± Ëμ·³ ÉÊ ¤¨Ë· ±Éμ³¥É· . �  ¢Éμ·μ° ¢±² ¤±¥ D3 GUI ³μ¦´μ ¶μ¸³μ-
É·¥ÉÓ ´ ±μ¶²¥´´Ò¥ ¸¶¥±É·Ò (·¨¸. 7),   É ±¦¥ ¸Ê³³ ·´Ò° ¸¶¥±É· (·¨¸. 9).

�¨¸. 7. ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢. ‚¥·Ì´¨° £· Ë¨± ¸μμÉ¢¥É¸É¢Ê¥É ³μ´¨Éμ·´μ³Ê ¤¥É¥±Éμ·Ê

�¨¸. 8. ’ ¡²¨Í  ¶ · ³¥É·μ¢ ±·¨¢ÒÌ
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�¨¸. 9. ‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢. ‚Ò¢μ¤ ¸Ê³³ ·´μ£μ ¸¶¥±É· 

‘²¥¢  · ¸¶μ²μ¦¥´ ¸¶¨¸μ± ¤²Ö ¢Ò¡μ·  ± É ²μ£  ¨²¨ μÉ¤¥²Ó´μ£μ ¸¶¥±É· .
„²Ö ¢Ò¡μ·  ¨¸¶μ²Ó§Ê¥É¸Ö ±μ´É¥±¸É´μ¥ ³¥´Õ (¶· ¢ Ö ±´μ¶± ). �·¨ ¤¢μ°´μ³
´ ¦ É¨¨ ²¥¢μ° ±´μ¶±¨ ³ÒÏ¨ ¢Ò¡· ´´Ò° ± É ²μ£ · ¸±·Ò¢ ¥É¸Ö. � ´¥²Ó ¶μ¤
£· Ë¨±μ³ ¶μ§¢μ²Ö¥É, ¢ Î ¸É´μ¸É¨, ¸É¥·¥ÉÓ ¶μ²¥ £· Ë¨±μ¢, ¢Ò¡· ÉÓ ¨ Ê¢¥²¨Î¨ÉÓ
Ë· £³¥´É ± ·É¨´±¨ (¶·μ¢μ¤±μ° ¶· ¢μ° ±´μ¶±μ° ³ÒÏ¨) ¨ É. ¤.

‚ ³¥´Õ ®Options¯ ¥¸ÉÓ ±μ³ ´¤  ®Show/Hide Control lines¯, ±μÉμ· Ö μÉ-
±·Ò¢ ¥É ¤μ¶μ²´¨É¥²Ó´μ¥ μ±´μ ¤²Ö ¢±²ÕÎ¥´¨Ö/¢Ò±²ÕÎ¥´¨Ö μÉ¤¥²Ó´ÒÌ £· Ë¨-
±μ¢, § ³¥´Ò Í¢¥É  ²¨´¨°, ¤μ¡ ¢²¥´¨Ö ³ ·±¥·μ¢ ¨ É. ¶. (·¨¸. 8).

‘ ¶μ³μÐÓÕ ±μ³ ´¤Ò ®Show combined spectrum¯ ¨§ ±μ´É¥±¸É´μ£μ ³¥´Õ
³μ¦´μ ´ ·¨¸μ¢ ÉÓ ¸Ê³³ ·´Ò° ¸¶¥±É· ¨§³¥·¥´¨Ö.

�ÊÎ´μ¥ Ê¶· ¢²¥´¨¥ ³μÉμ· ³¨. �  É·¥ÉÓ¥° ¢±² ¤±¥ D3 GUI · §³¥Ð¥´μ
μ±´μ ·ÊÎ´μ£μ Ê¶· ¢²¥´¨Ö ³μÉμ· ³¨. �μ¸±μ²Ó±Ê Ê ¤¨Ë· ±Éμ³¥É·  ¢¸¥£μ ¤¢ 

�¨¸. 10. �ÊÎ´μ¥ Ê¶· ¢²¥´¨¥ ³μÉμ· ³¨
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¤¢¨£ É¥²Ö, ¸μμÉ¢¥É¸É¢ÊÕÐ¨° ¢¨¤¦¥É ¨§ ´ ¡μ·  [3] ¡Ò² ³μ¤¨Ë¨Í¨·μ¢ ´: combo
box ¸μ ¸¶¨¸±μ³ ¤μ¸ÉÊ¶´ÒÌ ³μÉμ·μ¢ ¡Ò² ¤²Ö ´ £²Ö¤´μ¸É¨ § ³¥´¥´ É ¡²¨Í¥°.

‚Ò¡· ¢ ³μÉμ· ¨§ ¸¶¨¸± , ±μ³ ´¤Ê ¨, ¥¸²¨ ´¥μ¡Ìμ¤¨³μ, § ¤ ¢ §´ Î¥´¨¥
¶ · ³¥É· , ³μ¦´μ § ¶Ê¸É¨ÉÓ ¥¥, ´ ¦ ¢ ±´μ¶±Ê ®OK¯. ‚μ ¢·¥³Ö ¶¥·¥³¥Ð¥-
´¨Ö ±· ¸´ Ö ² ³¶μÎ±  ³¥´Ö¥É Í¢¥É ´  ³¨£ ÕÐ¨° §¥²¥´Ò°,   ±´μ¶±  ®OK¯
³¥´Ö¥É ´ §¢ ´¨¥ ´  ®Abort¯. ’¥±ÊÐ Ö ¶μ§¨Í¨Ö μÉμ¡· ¦ ¥É¸Ö  ¢Éμ³ É¨Î¥¸±¨.
‚μ ¢·¥³Ö ¸± ´¨·μ¢ ´¨Ö ±´μ¶±  ®OK¯ ¡²μ±¨·Ê¥É¸Ö.

ˆ¸¶μ²Ó§μ¢ ´¨¥ £μÉμ¢ÒÌ ³μ¤Ê²¥° Sonix+, μÉ· ¡μÉ ´´ÒÌ ·¥Ï¥´¨° ¶μ ¸É·Ê±-
ÉÊ·¥ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸  ¨ £μÉμ¢ÒÌ ±μ³¶μ´¥´Éμ¢ GUI ¶μ§¢μ²¨²μ §´ Î¨-
É¥²Ó´μ ¸μ±· É¨ÉÓ ¸·μ± · §· ¡μÉ±¨ ¨ μÉ² ¤±¨ ¶·μ£· ³³. ‚ ¨Õ²¥ 2014 £. ¶·μ-
£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¢³¥¸É¥ ¸ ´μ¢μ°  ¶¶ · É´μ° Î ¸ÉÓÕ ¡Ò²μ Ê¸É ´μ¢²¥´μ
´  ¤¨Ë· ±Éμ³¥É·¥, ¶·μ¢¥·¥´μ ¨ ¸¤ ´μ ¢ μ¶ÒÉ´ÊÕ Ô±¸¶²Ê É Í¨Õ. ‚ ¶·μ-
Í¥¸¸¥ ÔÉμ° Ô±¸¶²Ê É Í¨¨ ¢ÒÖ¢¨²¨¸Ó ´¥±μÉμ·Ò¥ ¶·μ¡²¥³Ò, ¢Ò§¢ ´´Ò¥ ¸¡μÖ³¨
¢ · ¡μÉ¥ Ê´¨± ²Ó´μ£μ μ¡μ·Ê¤μ¢ ´¨Ö. �μ¨¸± ·¥Ï¥´¨° ¤²Ö ´¥°É· ²¨§ Í¨¨ ¶μ-
¸²¥¤¸É¢¨Ö ¸¡μ¥¢ Ê¸²μ¦´Ö²¸Ö μÉ¸ÊÉ¸É¢¨¥³ ¶·Ö³μ£μ ¤μ¸ÉÊ¶  ± Ê¶· ¢²ÖÕÐ¥³Ê
±μ³¶ÓÕÉ¥·Ê, ÎÉμ § ÉÖ´Ê²μ ¶· ±É¨Î¥¸±ÊÕ μÉ² ¤±Ê. ‚ ±μ´¥Î´μ³ ¸Î¥É¥ ¢¸¥ ¶·μ-
¡²¥³Ò ¡Ò²¨ ·¥Ï¥´Ò, ¨ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¤¨Ë· ±Éμ³¥É· · ¡μÉ ¥É ¢ ÏÉ É´μ³
·¥¦¨³¥.

�¢Éμ·Ò ¢Ò· ¦ ÕÉ ¶·¨§´ É¥²Ó´μ¸ÉÓ ¢¸¥³ ±μ²²¥£ ³, ÊÎ ¸É¢μ¢ ¢Ï¨³ ¢ ´ -
² ¤±¥ ´μ¢μ° ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö,   É ±¦¥ ¶¥·¸μ´ ²Ê, μ¡¸²Ê¦¨¢ ÕÐ¥³Ê ¤¨-
Ë· ±Éμ³¥É·, §  ¶μ³μÐÓ ¢ · ¡μÉ¥ ¨ ¶μ²¥§´Ò¥ μ¡¸Ê¦¤¥´¨Ö.

�·¨²μ¦¥´¨e 1. ”μ·³ É Ë °²μ¢ ¤ ´´ÒÌ. ‘± ´¨·μ¢ ´¨¥ ¶μ μ¤´μ° ¨§ μ¸¥°
(¶·¨³¥· ¤²Ö ¶¥·¢μ£μ ¤¥É¥±Éμ· )

#
# Beam: 2.43
# Date: 15Apr14 10:01:22:
# User: ak
# Sample: new test
# File: e:/d3/data/new test/air.1
#
# Commentary (any number of lines)
#
# Theta = 33.0
#
# Omega Count Monitor Time
#---------------------------------------------------

1.000 101 0 3
2.000 101 0 3
3.000 101 0 3
4.000 101 0 3
5.000 101 0 3
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‘± ´¨·μ¢ ´¨¥ ¶μ ´ ¡μ·Ê ¶μ§¨Í¨° (¶·¨³¥· ¤²Ö ¶¥·¢μ£μ ¤¥É¥±Éμ· )
#
# Beam: 2.43
# Date: 04Apr14 15:56:46:
# User: ak
# Sample: air t
# File: e:/d3/data/air t/hhhhhh.1
#
# Commentary line 1
# Commentary line 2
# Commentary line 3
# Commentary line 4
# Commentary line 5
#
# Omega + Theta
#
# Theta Omega Count Monitor Time
#---------------------------------------------------------------
46.540 19.960 101 0 4
47.030 19.930 101 0 4

. . .
71.220 23.500 101 0 4
71.810 23.670 101 0 4
72.400 23.840 101 0 4
72.990 24.010 101 0 4

�·¨²μ¦¥´¨¥ 2. ”μ·³ É Ë °²μ¢ ¸ § ¶¨¸ÓÕ ¶μ§¨Í¨° (’¥É , �³¥£ )

1 46.54 19.96
2 47.03 19.93
3 47.52 19.9
. . .

42 68.31 22.72
43 68.89 22.87
44 69.47 23.02
45 70.05 23.18
46 70.63 23.34
47 71.22 23.5
48 71.81 23.67
49 72.4 23.84
50 72.99 24.01
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‘¶¨¸μ± ²¨É¥· ÉÊ·Ò

1. [Sonix+] http://sonix.jinr.ru/wiki/doku.php?id=ru:ru new gui.
2. [Python] http:/www.python.org.
3. [´ ¡μ· GUI] http://sonix.jinr.ru/wiki/doku.php?id=ru:ru new gui.

�μ²ÊÎ¥´μ 22 ³ Ö 2015 £.
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