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

� ¡μÉ  ¶μ¸¢ÖÐ¥´  μ¸´μ¢´Ò³ ¢μ§³μ¦´μ¸ÉÖ³ ¶·μ£· ³³ Õ¸É¨·μ¢±¨ ·¥Ë²¥±Éμ³¥É·μ¢ (ICE) ¨ ¢¨§Ê -
²¨§ Í¨¨ ¸¶¥±É·μ¢ (SpectraViewer), ¨¸¶μ²Ó§Ê¥³ÒÌ ´  ·¥Ë²¥±Éμ³¥É· Ì ·¥ ±Éμ·  ˆ
�-2 ‹	” �ˆŸˆ.
�·μ£· ³³  ICE ·¥ ²¨§μ¢ ´  ± ± ´ ¤¸É·μ°±  ´ ¤ Ê¶· ¢²ÖÕÐ¨³ ±μ³¶²¥±¸μ³ Sonix+ ¨ ¶·¥¤´ -
§´ Î¥´  ¤²Ö ¶·¥¤¢ ·¨É¥²Ó´μ° ´ ¸É·μ°±¨ ¸¶¥±É·μ³¥É·  ¶¥·¥¤ μ¸´μ¢´Ò³ ¨§³¥·¥´¨¥³. �·μ£· ³³ 
SpectraViewer ¶·¨³¥´Ö¥É¸Ö É ±¦¥ ¨ ´  ¤·Ê£¨Ì ¸¶¥±É·μ³¥É· Ì. �·μ£· ³³Ò ´ ¶¨¸ ´Ò ¸ ¨¸¶μ²Ó§μ¢ -
´¨¥³ PyQt ¨ £· Ë¨Î¥¸±μ° ¡¨¡²¨μÉ¥±¨ matplotlib.

The article is devoted to the main features of the tuning program (ICE) and the spectra visualization
program (SpectraViewer), used at re�ectometers of the IBR-2, FLNP, JINR. The ICE program is
implemented as an add-on for the control software Sonix+ and is designed to adjust the instrument
before the main measurement. The SpectraViewer program is also used at other instruments. Programs
have been written using the PyQt and the graphics library matplotlib.

PACS: 07.05.-t
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�¥Ë²¥±Éμ³¥É·Ò Å £·Ê¶¶  ¸¶¥±É·μ³¥É·μ¢ ¤²Ö ¶·μ¢¥¤¥´¨Ö ¨§³¥·¥´¨° ¸ ¶μ²Ö·¨§μ¢ ´-
´Ò³¨ ´¥°É·μ´ ³¨, ´ Ìμ¤ÖÐ¨Ì¸Ö ´  8-³ (�…Œ“�), 9-³ (�…”‹…Š‘) ¨ 10-³ (ƒ�…‰	‘)
¶ÊÎ± Ì ·¥ ±Éμ·  ˆ
�-2 [1]. Š ¦¤μ¥ ¨§³¥·¥´¨¥, ± ± ¶· ¢¨²μ, ¶·¥¤¢ ·Ö¥É¸Ö ¶·μÍ¥¤Ê-
·μ° ´ ¸É·μ°±¨ (Õ¸É¨·μ¢±¨) ¸¶¥±É·μ³¥É·  ¤²Ö ¶μ¨¸±  μÉ· ¦¥´´μ£μ ¶ÊÎ± . �¡ÒÎ´μ ¤²Ö
ÔÉμ£μ ¶·μ¢μ¤¨É¸Ö μ¤´μ- ¨²¨ ¤¢Ê³¥·´μ¥ ¸± ´¨·μ¢ ´¨¥ ¶μ ¢Ò¡· ´´μ° μ¸¨ (μ¸Ö³) ¸ ¨§³¥·¥-
´¨¥³ ¢ ± ¦¤μ° ÉμÎ±¥ ¨ ¶μ¸²¥¤ÊÕÐ¨³  ´ ²¨§μ³ ¶μ²ÊÎ¥´´ÒÌ ¸¶¥±É·μ¢ ¤²Ö μ¶·¥¤¥²¥´¨Ö
μ¶É¨³ ²Ó´μ£μ ¶μ²μ¦¥´¨Ö. „²Ö  ¢Éμ³ É¨§ Í¨¨ ÔÉμ£μ ¶·μÍ¥¸¸  ´  ¸¶¥±É·μ³¥É·¥ �…Œ“�
‚.…. �¤¨´Ò³ ¢ 2003 £. ¡Ò²  · §· ¡μÉ ´  ¶·μ£· ³³  ICE (Integrated Calibration Environ-
ment) [2]. �·μ£· ³³  ¡Ò²  ¢Ò¶μ²´¥´  ± ± ´ ¤¸É·μ°±  ´ ¤ ±μ³¶²¥±¸μ³ Sonix (¶μ§¤´¥¥
Sonix+) [3], ´ ¶¨¸ ´  ´  Ö§Ò±¥ Visual C++ ¨ ¡Ò²  · ¸¸Î¨É ´  ¸É·μ£μ ´  ¨³¥ÕÐ¨°¸Ö
¸μ¸É ¢ μ¡μ·Ê¤μ¢ ´¨Ö ¸¶¥±É·μ³¥É· . �¸μ¡¥´´μ¸ÉÓÕ ¶·μ£· ³³Ò É ±¦¥ ¡Ò²μ Éμ, ÎÉμ ¢¨§Ê -
²¨§ Í¨Ö ¤ ´´ÒÌ ¡Ò²  ·¥ ²¨§μ¢ ´   ¢Éμ·μ³ ¡¥§ ¨¸¶μ²Ó§μ¢ ´¨Ö ± ±¨Ì-²¨¡μ £· Ë¨Î¥¸±¨Ì
¡¨¡²¨μÉ¥±. �μ§¤´¥¥ Î ¸ÉÓ ±μ¤  ¶·μ£· ³³Ò ICE, μÉ¢¥Î ÕÐ Ö §  ¢¨§Ê ²¨§ Í¨Õ ¤ ´´ÒÌ,

1E-mail: akirilov@nf.jinr.ru
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¡Ò²  μËμ·³²¥´  ¢ ¢¨¤¥ ¸ ³μ¸ÉμÖÉ¥²Ó´μ° ¶·μ£· ³³Ò SpectraViewer. ‚ Í¥²μ³, ¶·μ£· ³³ 
μ± § ² ¸Ó μÎ¥´Ó Ê¤ Î´μ° ¨ Ê¸¶¥Ï´μ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¤μ μ¸É ´μ¢±¨ ·¥ ±Éμ·  ¢ 2006 £.

Œμ¤¥·´¨§ Í¨Ö ¸¶¥±É·μ³¥É· , ¢ Î ¸É´μ¸É¨ § ³¥´  μ¤´μ³¥·´μ£μ ¶μ§¨Í¨μ´´μ-ÎÊ¢¸É¢¨-
É¥²Ó´μ£μ ¤¥É¥±Éμ·  (1D �—„) ´  ¤¢Ê³¥·´Ò° (2D �—„), ¸¤¥² ²  ¨¸¶μ²Ó§μ¢ ´¨¥ ¢ ·¨-
 ´É  ‚.…. �¤¨´  ´¥¢μ§³μ¦´Ò³, ¶μ¸±μ²Ó±Ê É ±μ° É¨¶ ¤¥É¥±Éμ·  ¶·μ£· ³³μ° ´¥ ¶μ¤-
¤¥·¦¨¢ ²¸Ö. Š·μ³¥ Éμ£μ, ¢μ§´¨±²  ´¥μ¡Ìμ¤¨³μ¸ÉÓ  ¤ ¶É Í¨¨ ICE ¤²Ö ¤·Ê£¨Ì ·¥Ë²¥±-
Éμ³¥É·μ¢ (�…”‹…Š‘ ¨ ƒ�…‰	‘). �μ²´ Ö ¶¥·¥· ¡μÉ±  ¶·μ£· ³³Ò ¡Ò²  ¢Ò¶μ²´¥´ 
‘.‚¥²¥Ï±¨ [4]. �¥·¥¤ ´¨³ ¡Ò²  ¶μ¸É ¢²¥´  § ¤ Î , ¨¸¶μ²Ó§ÊÖ ¢ ·¨ ´É ‚. ….�¤¨´  ± ±
¶·μÉμÉ¨¶, ¶·¥¤²μ¦¨ÉÓ ¨ ·¥ ²¨§μ¢ ÉÓ μ¡Ð¨° ¶μ¤Ìμ¤ ± ¶μ¸É·μ¥´¨Õ ¶·μ£· ³³ Õ¸É¨·μ¢±¨
¸ Í¥²ÓÕ Ê¶·μÐ¥´¨Ö  ¤ ¶É Í¨¨ ¶·μ£· ³³Ò ± · §²¨Î´μ³Ê ¸μ¸É ¢Ê μ¡μ·Ê¤μ¢ ´¨Ö ¸¶¥±É·μ-
³¥É·μ¢, ¨§³¥·¨É¥²Ó´Ò³ ¶·μÍ¥¤Ê· ³ ¨  ²£μ·¨É³ ³ μ¶É¨³¨§ Í¨¨.

‚ ´μ¢μ° ¢¥·¸¨¨ ¶·¥¥³¸É¢¥´´μ¸ÉÓ ¢ ¨´É¥·Ë¥°¸¥ ¶·μ£· ³³Ò ¡Ò²  ¸μÌ· ´¥´ , ¶·¨ ÔÉμ³:
Å ¶·μ£· ³³  μ¡¥¸¶¥Î¨¢ ²  μ·£ ´¨§ Í¨Õ ¥£μ ± ± ´ ¡μ·  ±μ³¶μ´¥´É (³μ¤Ê²¥°) ¤²Ö

μ¡²¥£Î¥´¨Ö ¶μ¸É·μ¥´¨Ö · §´ÒÌ ¢ ·¨ ´Éμ¢;
Å ¢ ¶·μ£· ³³Ê ¡Ò²  ¤μ¡ ¢²¥´  ¢ ·¨ É¨¢´μ¸ÉÓ ¢ § ¤ ´¨¨ ¸¶¨¸±  μ¸¥° ¸± ´¨·μ¢ ´¨Ö ¸

¶μ³μÐÓÕ XML-Ë °²μ¢;
Å ¶·μÍ¥¤Ê·  ¨§³¥·¥´¨Ö ¢ ÉμÎ±¥ ¢Ò´¥¸¥´  ¢ μÉ¤¥²Ó´Ò° ¸±·¨¶É (Ë °² ´  Python);
Å ¤²Ö ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¨ ¨§³¥·Ö¥³ÒÌ § ¢¨¸¨³μ¸É¥° ¨¸¶μ²Ó§μ¢ ´  ¡¨¡²¨μÉ¥± 

matplotlib [5];
Å ¤²Ö ·¥ ²¨§ Í¨¨ GUI ¨¸¶μ²Ó§μ¢ ´ PyQT [6].
’ ±¨³ μ¡· §μ³ ¡Ò²¨ ¶μ¤£μÉμ¢²¥´Ò ¢¥·¸¨¨ ¤²Ö ¸¶¥±É·μ³¥É·μ¢ �…Œ“�, �…”‹…Š‘,

�Œ�, ®�¶¸¨²μ´¯, „	-6 ¨ „	-12, ¶·¨Î¥³ ¢ ¤¢ÊÌ ¶μ¸²¥¤´¨Ì ¸²ÊÎ ÖÌ ¶·μ£· ³³  ¨¸¶μ²Ó-
§Ê¥É¸Ö ¢ ± Î¥¸É¢¥ μ¸´μ¢´μ£μ ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ .

Š ¸μ¦ ²¥´¨Õ, ‘. ‚¥²¥Ï±¨ ´¥ ¸³μ£ § ¢¥·Ï¨ÉÓ ¸¢μÕ · ¡μÉÊ, ¨ ¥¥ ¶·μ¤μ²¦¥´¨¥ ¡Ò²μ
¶¥·¥¤ ´μ  ¢Éμ·Ê ¤ ´´μ° ¸É ÉÓ¨. �´ ²¨§ ±μ¤  ¶μ± § ² ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¥Ð¥ μ¤´μ° ¨É¥· Í¨¨
¢ · §· ¡μÉ±¥ ¶·μ£· ³³Ò (¸³. · §¤. ®�¥ ²¨§ Í¨Ö¯).


Ò²¨ ¤μ¡ ¢²¥´Ò ¸²¥¤ÊÕÐ¨¥ ¢μ§³μ¦´μ¸É¨ (¶¥·¢Ò¥ É·¨ ¢ ·¨ ´É  ¢μ§³μ¦´μ¸É¥° ¶·¨-
¸ÊÉ¸É¢μ¢ ²¨ ¢ ¢ ·¨ ´É¥ ‚.…. �¤¨´ , ´μ μÉ¸ÊÉ¸É¢μ¢ ²¨ ¢ ¢ ·¨ ´É¥ ‘.‚¥²¥Ï±¨):

Å ¸± ´¨·μ¢ ´¨¥ ®R-μÉ´μÏ¥´¨°¯ (μÉ´μÏ¥´¨° ·¥§Ê²ÓÉ Éμ¢ ¤¢ÊÌ ¨§³¥·¥´¨° ¸ · §´μ°
¶μ²Ö·¨§ Í¨¥°);

Å ¸± ´¨·μ¢ ´¨¥ ¶μ ¤¢Ê³ μ¸Ö³ (¤¢μ°´μ° ¢²μ¦¥´´Ò° Í¨±²);
Å ¢ÒÎ¨¸²¥´¨¥ ¶μ§¨Í¨¨ ¸·¥¤´¥¢§¢¥Ï¥´´μ£μ §´ Î¥´¨Ö ¸¶¥±É·  ¨ ¶¥·¥Ìμ¤ ¢ ´¥¥,   É ±¦¥

¶¥·¥Ìμ¤ ¢ ¶μ§¨Í¨¨ ³ ±¸¨³Ê³  ¨ ³¨´¨³Ê³  ¸¶¥±É· ;
Å ¸± ´¨·μ¢ ´¨¥ ¶μ ¤¥É¥±Éμ· ³ ¢¸¥Ì É¨¶μ¢ (³μ´μ¤¥É¥±Éμ·Ò, 1D ¨ 2D �—„).
’ ±¦¥ ¶μÖ¢¨²¨¸Ó ´μ¢Ò¥ ¸¥·¢¨¸´Ò¥ ¢μ§³μ¦´μ¸É¨:
Å ¢¨§Ê ²¨§ Í¨Ö ·¥§Ê²ÓÉ Éμ¢ ¤¢Ê³¥·´μ£μ ¸± ´¨·μ¢ ´¨Ö ¢ ¢¨¤¥ ± ·ÉÒ ¶²μÉ´μ¸É¨;
Å  ¢Éμ³ É¨Î¥¸±μ¥ ¤μ¡ ¢²¥´¨¥ ÉμÎ¥± ¢ £· Ë¨± § ¢¨¸¨³μ¸É¥°, ¸μ¶·μ¢μ¦¤ ¥³μ¥ §¢Ê±μ-

¢Ò³ ¸¨£´ ²μ³;
Å § ¶¨¸Ó £· Ë¨±  § ¢¨¸¨³μ¸É¨ ¢ Ëμ·³ É¥ ASCII-Ë °² .
ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò ¡Ò² Ê¶·μÐ¥´,   ±μ³¶μ´¥´É  ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢

(SpectraViewer) μ¡´μ¢²¥´  (¸³. ´¨¦¥ ®‚¨§Ê ²¨§ Í¨Ö ¸¶¥±É·μ¢¯).

�‘��‚�›… ‚�‡Œ�†��‘’ˆ ���ƒ��ŒŒ›

Š ± ¡Ò²μ μÉ³¥Î¥´μ ¢ÒÏ¥, ¢ ´μ¢μ° ¢¥·¸¨¨ ¸μÌ· ´¥´  ¢Ò¸μ± Ö ¶·¥¥³¸É¢¥´´μ¸ÉÓ ¸
¢ ·¨ ´Éμ³ ‚.…. �¤¨´  ¨ ¢ ËÊ´±Í¨μ´ ²Ó´μ¸É¨, ¨ ¢ ¨´É¥·Ë¥°¸¥.
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ˆ§³¥·¥´¨Ö £·Ê¶¶¨·ÊÕÉ¸Ö ¢ ¶·μ¥±ÉÒ, ±μÉμ·Ò¥, ¢ ¸¢μÕ μÎ¥·¥¤Ó, ¸μ¸ÉμÖÉ ¨§ ¸± ´μ¢ Å
¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¥° ¨§³¥·¥´¨° ¢ μÉ¤¥²Ó´ÒÌ ÉμÎ± Ì. …¸ÉÓ ¢μ§³μ¦´μ¸ÉÓ μÉ±·Ò¢ ÉÓ
¶·μ¥±ÉÒ, Ê¤ ²ÖÉÓ ¨Ì ¨²¨ ¢¢μ¤¨ÉÓ ´μ¢Ò¥. �´ ²μ£¨Î´Ò¥ μ¶¥· Í¨¨ ¥¸ÉÓ ¤²Ö ¸± ´μ¢ ¨ ÉμÎ¥±.

	  ·¨¸. 1 ¸²¥¢  · ¸¶μ²μ¦¥´μ μ±´μ ´ ¢¨£ Í¨¨. ‚ ´¥³ ¸μ¤¥·¦¨É¸Ö ¨´Ëμ·³ Í¨Ö μ É¥±Ê-
Ð¥³ ¶·μ¥±É¥:

Å ¨³Ö ¶·μ¥±É ,
Å ¸± ´Ò ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ÉμÎ±¨ ¢ ¢¨¤¥ ¤¥·¥¢ .
Š ¦¤ Ö ÉμÎ±  ¸μ¤¥·¦¨É ¸¸Ò²±Ê ´  μ¤¨´ ¨²¨ ¤¢  ¸¶¥±É· .
Šμ´É·μ²Ó´ Ö ¶ ´¥²Ó ¶μ§¢μ²Ö¥É ¢Ò¡¨· ÉÓ ¸± ´, ¸μ§¤ ¢ ÉÓ ´μ¢Ò° ¸± ´ ²¨¡μ ¤μ¡ ¢²ÖÉÓ

¤μ¶μ²´¨É¥²Ó´Ò¥ ÉμÎ±¨ ± Ê¦¥ ¨³¥ÕÐ¨³¸Ö. ‚´μ¢Ó ¸μ§¤ ´´Ò¥ ÉμÎ±¨ ¤μ¡ ¢²ÖÕÉ¸Ö ¢ ´¨¦´¨°
¸¶¨¸μ± (¸¶¨¸μ± ´  ¨¸¶μ²´¥´¨¥). �μ ³¥·¥ ¢Ò¶μ²´¥´¨Ö ÉμÎ±¨ ¶¥·¥Ìμ¤ÖÉ ¢ ¢¥·Ì´¨° ¸¶¨¸μ±.
’¥±ÊÐ Ö ÉμÎ±  ¶μ± § ´  ³¥¦¤Ê ¸¶¨¸± ³¨. ‘ ¶μ³μÐÓÕ ±´μ¶μ± ®Start¯, ®Stop¯ ¨ ®Abort¯
¶μ²Ó§μ¢ É¥²Ó ³μ¦¥É Ê¶· ¢²ÖÉÓ ¶·μÍ¥¸¸μ³ ¸± ´¨·μ¢ ´¨Ö.

„ ´´Ò¥ μ É¥±ÊÐ¥³ ¶·μ¥±É¥ ¨ ¸μ¤¥·¦¨³μ¥ ¸¶¨¸±  ´  ¨¸¶μ²´¥´¨¥ ¸μÌ· ´ÖÕÉ¸Ö ¨  ¢Éμ-
³ É¨Î¥¸±¨ ¢μ¸¸É ´ ¢²¨¢ ÕÉ¸Ö ¶·¨ ¢Ò§μ¢¥ ¶·μ£· ³³Ò.

�·¨ § ¤ ´¨¨ ´μ¢μ£μ ¸± ´  (·¨¸. 2) ¶μ²Ó§μ¢ É¥²Ó ¢¢μ¤¨É ¥£μ ¨³Ö ¨ ¢Ò¡¨· ¥É É·¥¡Ê¥³Ò¥
§´ Î¥´¨Ö ¶ · ³¥É·μ¢ ¸± ´ :

• μ¸¨ ¸± ´¨·μ¢ ´¨Ö,
• É¨¶ ¸± ´¨·μ¢ ´¨Ö,
• ¤¥É¥±Éμ· ¨ £· ´¨ÍÒ ¤¨ ¶ §μ´  ¸Ê³³¨·μ¢ ´¨Ö.
	  ¢±² ¤±¥ ®Dependence panel¯ (·¨¸. 3) μÉμ¡· ¦ ÕÉ¸Ö § ¢¨¸¨³μ¸É¨ ¤²Ö μ¤´μ³¥·´ÒÌ

¸± ´μ¢ ¢ £· Ë¨Î¥¸±μ° ¨ É ¡²¨Î´μ° Ëμ·³ Ì. ’¥±ÊÐ¨° ¸± ´, É. ¥. ¸± ´, ¨§³¥·¥´¨¥ ±μ-
Éμ·μ£μ ¶·μ¤μ²¦ ¥É¸Ö ¨²¨ § ±μ´Î¥´μ ¶μ¸²¥¤´¨³, ¨§μ¡· ¦ ¥É¸Ö ±·¨¢μ° 1 ¨ μÉμ¡· ¦ ¥É¸Ö
¢ É ¡²¨Í¥ ¸¶· ¢ . „²Ö ¸· ¢´¥´¨Ö ´  £· Ë¨± ³μ¦´μ ¶μ³¥¸É¨ÉÓ μ¤´Ê ¨²¨ ¤¢¥ ±·¨¢Ò¥,
¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¤·Ê£¨³ ¸± ´ ³ ¶·μ¥±É  ¨²¨ § £·Ê§¨ÉÓ ¨Ì ¨§ ASCII-Ë °² .

ƒ ²μÎ±  ®Auto scaling¯ § ¤ ¥É ·¥¦¨³  ¢Éμ³ É¨Î¥¸±μ£μ ³ ¸ÏÉ ¡¨·μ¢ ´¨Ö ¤²Ö £· Ë¨-
±μ¢. �·¨ ¥¥ ¸´ÖÉ¨¨ ±·¨¢Ò¥ ³ ¸ÏÉ ¡¨·ÊÕÉ¸Ö ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸μ §´ Î¥´¨Ö³¨ Xmin, Xmax,
Ymin, Ymax.

�¨¸. 2. ‡ ¤ ´¨¥ ´μ¢μ£μ ¸± ´ 
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Š´μ¶±  ®Show mediane¯ ¶·¥¤´ §´ Î¥´  ¤²Ö ¢ÒÎ¨¸²¥´¨Ö ¶μ§¨Í¨¨ · ¢´μ¢¥¸´μ£μ ¸¥Î¥-
´¨Ö ¶²μÐ ¤¨ ±·¨¢μ°. Œ¥¤¨ ´  ¨§μ¡· ¦ ¥É¸Ö ¢¥·É¨± ²Ó´μ° ¶Ê´±É¨·´μ° ²¨´¨¥°.

‚¨§Ê ²¨§ Í¨Ö § ¢¨¸¨³μ¸É¥°, ¶μ²ÊÎ¥´´ÒÌ ¶·¨ ¤¢Ê³¥·´μ³ ¸± ´¨·μ¢ ´¨¨, ¨§μ¡· ¦ ¥É¸Ö
¢ ¢¨¤¥ ± ·ÉÒ ¶²μÉ´μ¸É¨ ± ± ¤ ´´Ò¥ ¸ μ¤´μ³¥·´μ£μ �—„ (·¨¸. 4). �·¨ ÔÉμ³ ¤μ¸ÉÊ¶´Ò ¢¸¥
μ¶¥· Í¨¨ ¤²Ö  ´ ²¨§ , ¶·¥¤Ê¸³μÉ·¥´´Ò¥ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ ¢¨¤¦¥Éμ³ (¸³. ®‚¨§Ê ²¨§ Í¨Ö
¸¶¥±É·μ¢¯).

�…�‹ˆ‡�–ˆŸ

�μ¸²¥ ¤¥É ²Ó´μ£μ §´ ±μ³¸É¢  ¸ ¢ ·¨ ´Éμ³ ‘.‚¥²¥Ï±¨ ¡Ò²μ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ Ê¶·μ-
¸É¨ÉÓ ·¥ ²¨§ Í¨Õ, μÉ± § ¢Ï¨¸Ó ¢ ´¥±μÉμ·μ° ¸É¥¶¥´¨ μÉ Ê´¨¢¥·¸ ²Ó´μ¸É¨. ‚ ÔÉμ³ ¢ ·¨ ´É¥
¸¶¥Í¨Ë¨Î¥¸±¨¥ ¤²Ö ± ¦¤μ£μ ¸¶¥±É·μ³¥É·  μ¶¥· Í¨¨ ¡Ò²¨ ¸μ¡· ´Ò ¢ μÉ¤¥²Ó´μ³ ³μ¤Ê²¥
®³¥¤¨ Éμ· ¯, É. ¥. ¶μ¸·¥¤´¨± . �Éμ, ¢ Í¥²μ³ ¶· ¢¨²Ó´μ¥, ·¥Ï¥´¨¥ ¡Ò²μ ·¥ ²¨§μ¢ ´μ ´ -
¸Éμ²Ó±μ ¸²μ¦´μ, ÎÉμ μÎ¥´Ó § É·Ê¤´Ö²μ ¶μ´¨³ ´¨¥ ¢´ÊÉ·¥´´¥° ²μ£¨±¨ · ¡μÉÒ ¶·μ£· ³³Ò
¨, ¸μμÉ¢¥É¸É¢¥´´μ, ¥¥ ±μ··¥±Í¨Õ.

�Î¥·¥¤´ Ö ¶¥·¥· ¡μÉ±  ¶·μ£· ³³Ò §´ Î¨É¥²Ó´μ ± ± Ê¶·μ¸É¨²  ¥¥ ¢´ÊÉ·¥´´ÕÕ ¸É·Ê±-
ÉÊ·Ê, É ± ¨ ¸μ±· É¨²  ¥¥ μ¡Ñ¥³. ‚ Í¥²μ³, Î¨¸²μ ³μ¤Ê²¥° ¸μ±· É¨²μ¸Ó ¢É·μ¥,   ¨Ì ¸Ê³³ ·-
´Ò° μ¡Ñ¥³ ¡μ²¥¥ Î¥³ ¢Î¥É¢¥·μ.

‚ Î ¸É´μ¸É¨, ¡Ò²¨ Ê¤ ²¥´Ò:
Å ³μ¤Ê²Ó ³¥¤¨ Éμ· , § É·Ê¤´ÖÕÐ¥£μ ¶μ´¨³ ´¨¥ ¢´ÊÉ·¥´´¥° ²μ£¨±¨ · ¡μÉÒ

¶·μ£· ³³Ò;
Å ¢¸¥ μ¶¥· Í¨¨ ¸ XML-Ë °² ³¨, μ´¨ § ³¥´¥´Ò ´  ¶·Ö³μ¥ ¸μÌ· ´¥´¨¥/¢μ¸¸É ´μ¢²¥-

´¨¥ ¢´ÊÉ·¥´´¨Ì ¸É·Ê±ÉÊ· ¸ ¶μ³μÐÓÕ ³μ¤Ê²Ö pickle;
Å ¢¨·ÉÊ ²Ó´Ò¥ ±² ¸¸Ò Å §  ´¥´ ¤μ¡´μ¸ÉÓÕ;
Å ³μ¤Ê²¨ μ¶¨¸ ´¨Ö £· Ë¨Î¥¸±μ£μ ¨´É¥·Ë¥°¸ , ¶μ¸É·μ¥´´Ò¥ ¸ ¶μ³μÐÓÕ QtDesigner' .
XML-Ë °²Ò ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¤²Ö ±μ´Ë¨£Ê·¨·μ¢ ´¨Ö ¶ · ³¥É·μ¢, ´ ¶·¨³¥·, ¸¶¨¸± 

μ¸¥°,   É ±¦¥ ¤²Ö ¸μÌ· ´¥´¨Ö/¢μ¸¸É ´μ¢²¥´¨Ö ¸μ¸ÉμÖ´¨Ö ¶·μ£· ³³Ò ³¥¦¤Ê § ¶Ê¸± ³¨.
�Éμ ·¥Ï¥´¨¥ ¡Ò²μ ¨ ´¥· Í¨μ´ ²Ó´Ò³, ¨ ´¥Ê¤μ¡´Ò³. ‚μ-¶¥·¢ÒÌ, ¢ Sonix+ ¢¸¥ ¶ · -
³¥É·Ò Ê¸É ´μ¢±¨ Ê¦¥ Ì· ´ÖÉ¸Ö ¢ É ± ´ §Ò¢ ¥³μ° ®¡ §¥ ¤ ´´ÒÌ¯ (
„) Varman [7] ¨
¤μ¶μ²´¨É¥²Ó´Ò¥ ¸¶¨¸±¨ ´¥ ´Ê¦´Ò. ‚μ-¢Éμ·ÒÌ, ¸μ¤¥·¦¨³μ¥ XML-Ë °²μ¢ ¶·¨ § ¶Ê¸±¥
¶·μ£· ³³Ò ±μ¶¨·μ¢ ²μ¸Ó ¢μ ¢´ÊÉ·¥´´¨¥ ¸É·Ê±ÉÊ·Ò ICE. �·¨ ¨§³¥´¥´¨¨ ÔÉ¨Ì §´ Î¥´¨°
´Ê¦´μ ¡Ò²μ μ¡´μ¢²ÖÉÓ ¸μ¤¥·¦¨³μ¥ XML-Ë °²μ¢. „²Ö ÎÉ¥´¨Ö/§ ¶¨¸¨ Ë °²μ¢ ¡Ò²¨ ¸μ-
¸É ¢²¥´Ò ¸¶¥Í¨ ²Ó´Ò¥ ³μ¤Ê²¨, ±μÉμ·Ò¥ ¶·¨ ¨§³¥´¥´¨¨ ¸É·Ê±ÉÊ·Ò ¶ · ³¥É·μ¢ É ±¦¥
´Ê¦¤ ²¨¸Ó ¢ ±μ··¥±É¨·μ¢±¥. ‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ¨¸¶μ²Ó§μ¢ ´¨¥ ³μ¤Ê²Ö pickle ¶μ§¢μ²Ö¥É
¸μÌ· ´ÖÉÓ/¢μ¸¸É ´ ¢²¨¢ ÉÓ ¸É·Ê±ÉÊ·Ê ²Õ¡μ° ¸²μ¦´μ¸É¨ ¸ ¶μ³μÐÓÕ μ¤´μ° ±μ³ ´¤Ò, ¤¥² Ö
¶·¨³¥´¥´¨¥ XML ¡¥¸¸³Ò¸²¥´´Ò³.

‚ ¢ ·¨ ´É¥ ‘.‚¥²¥Ï±¨ ¶·μ£· ³³  ICE ¤²Ö ¢Ò¶μ²´¥´¨Ö ¨§³¥·¥´¨Ö ¢ ± ¦¤μ° ÉμÎ±¥
§ ¶¨¸Ò¢ ²  ¶ · ³¥É·Ò ¨§³¥·¥´¨Ö ¢ ´¥¸±μ²Ó±μ ¶¥·¥³¥´´ÒÌ 
„, ¤ ²¥¥ Î¥·¥§ ¨´É¥·¶·¥É -
Éμ· Sonix+ § ¶Ê¸± ²  ¸¶¥Í¨ ²Ó´μ ¸μ§¤ ´´Ò° ¸±·¨¶É ¨ μ¦¨¤ ²  ¥£μ μ±μ´Î ´¨Ö. ’ ± Ö
¸Ì¥³  ¶μ§¢μ²Ö²  ¶·μ¸ÉÊÕ ·¥ ²¨§ Í¨Õ ¢μ§³μ¦´μ¸É¥° ¶·¨μ¸É ´μ¢±¨ ¨ ¶·¥±· Ð¥´¨Ö ¨§³¥-
·¥´¨°. �É  ¸Ì¥³  ¢§ ¨³μ¤¥°¸É¢¨Ö ICE ¸ ¶·μ£· ³³μ° ¨§³¥·¥´¨Ö ¢ ÉμÎ±¥ ¡Ò²  ¸μÌ· ´¥´ ,
´μ ¸ ³ ¶·μÉμ±μ² ¢§ ¨³μ¤¥°¸É¢¨Ö ¨§³¥´¥´. ‚ ´μ¢μ³ ¢ ·¨ ´É¥ scanICE2 § ¤ ´¨¥ § ¶¨¸Ò¢ -
¥É¸Ö ¢ μ¤´Ê ¶¥·¥³¥´´ÊÕ ICEcommand,   μ¡ μ±μ´Î ´¨¨ ¨§³¥·¥´¨Ö ¸¨£´ ²¨§¨·Ê¥É § ¶¨¸Ó
·¥§Ê²ÓÉ É  ¢ ¶·¥·¥³¥´´ÊÕ ICEstatus (¸³. ¶·¨²μ¦¥´¨Ö).
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Š·μ³¥ Éμ£μ, ¢ ¡¨¡²¨μÉ¥±Ê ¸¶¥Í¨Ë¨Î¥¸±¨Ì μ¶¥· Í¨° ¤²Ö ¸¶¥±É·μ³¥É·  (ICE lib2) ¢Ò-
´¥¸¥´Ò μ¶¥· Í¨¨ ¶μ²ÊÎ¥´¨Ö ¢μ§³μ¦´ÒÌ ¸¶¨¸±μ¢ (¸³. ¶·¨²μ¦¥´¨¥): μ¸¥°, É¨¶μ¢ ¸± ´¨-
·μ¢ ´¨Ö, μ¶¥· Í¨Ö ¤²Ö ¶μ¤¸Î¥É  ¢·¥³¥´¨ ¨§³¥·¥´¨Ö ¢ ÉμÎ±¥,   É ±¦¥ μ¶¥· Í¨¨ ¶μ¤¸Î¥É 
§´ Î¥´¨° ¤²Ö £· Ë¨±  § ¢¨¸¨³μ¸É¥°, ¶μ¸±μ²Ó±Ê Ëμ·³Ê²  ¶μ¤¸Î¥É  § ¢¨¸¨É μÉ É¨¶  ¸± -
´¨·μ¢ ´¨Ö.

‚Ò¤¥²¥´Ò ¶·μ£· ³³Ò · ¸Î¥É  ¢ μÉ¤¥²Ó´Ò° ³μ¤Ê²Ó, ÎÉμ¡Ò ¨§¡¥¦ ÉÓ μÏ¨¡±¨ ¸ ¶μ¢Éμ·-
´Ò³ ¢Ò§μ¢μ³ NumPy [8].

‚ˆ‡“�‹ˆ‡�–ˆŸ ‘�…Š’��‚

„²Ö ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö ¶·μ£· ³³  SpectraViewer (¢±² ¤±  View
spectrum). �Éμ É  ¦¥ ¶·μ£· ³³ , ±μÉμ· Ö ¨¸¶μ²Ó§Ê¥É¸Ö ± ± ¸ ³μ¸ÉμÖÉ¥²Ó´μ, É ± ¨ ¢
± Î¥¸É¢¥ ±μ³¶μ´¥´É  ¢³¥¸É¥ ¸ ¤·Ê£¨³¨ ¢¨¤¦¥É ³¨ ¢ ´μ¢μ³ GUI [9].

‚ ·¨ ´É, ¶μ¤£μÉμ¢²¥´´Ò° ‘.‚¥²¥Ï±¨, É ±¦¥ ¶μ¤¢¥·£¸Ö §´ Î¨É¥²Ó´Ò³ ¶¥·¥¤¥²± ³,
¤²Ö ¶μ¢ÒÏ¥´¨Ö ´ ¤¥¦´μ¸É¨, ¸μ±· Ð¥´¨Ö ¢·¥³¥´¨ ¶μ¸É·μ¥´¨Ö £· Ë¨±μ¢ ¨ · ¸Ï¨·¥´¨Ö
ËÊ´±Í¨μ´ ²Ó´ÒÌ ¢μ§³μ¦´μ¸É¥°. 	 ¨¡μ²¥¥ §´ Î¨³Ò¥ ¨§ ´¨Ì:

Å ¢ μ±´μ ´ ¢¨£ Í¨¨ ¤μ¡ ¢²¥´Ò μ¶¥· Í¨¨ ¤²Ö · ¡μÉÒ ¸ Ê¶ ±μ¢ ´´Ò³¨ Ë °² ³¨;
Å ¤²Ö μ¤´μ³¥·´ÒÌ ¤ ´´ÒÌ ¢¢¥¤¥´Ò ¶·¥¤¸É ¢²¥´¨¥ ¢ ²μ£ ·¨Ë³¨Î¥¸±μ£μ ³ ¸ÏÉ ¡¥ ¨

μÉ±²ÕÎ¥´¨¥  ¢Éμ³ É¨Î¥¸±μ£μ ³ ¸ÏÉ ¡¨·μ¢ ´¨Ö ¸ § ¤ ´¨¥³ £· ´¨Í μ±´  ¶·¥¤¸É ¢²¥´¨Ö;
Å ¤²Ö ¤¢Ê³¥·´ÒÌ ¤ ´´ÒÌ ¢¢¥¤¥´μ · §¤¥²Ó´μ¥ ®²μ£ ·¨Ë³¨·μ¢ ´¨¥¯ ± ·ÉÒ ¶²μÉ´μ¸É¨

¨ ¸·¥§μ¢, ¶μ ¶·μ¸Ó¡¥ ¶μ²Ó§μ¢ É¥²¥° ¨§³¥´¥´ Ëμ´ ¨ ± ·É  Í¢¥Éμ¢, μ¸ÊÐ¥¸É¢²¥´  § ³¥´ 
Ëμ´  ¨ ®± ·É¯;

Å ¤μ¡ ¢²¥´μ μ±´μ ¤²Ö ¶·μ¸³μÉ·  ¶ · ³¥É·μ¢ ¨§³¥·¥´¨Ö ¨§ 
„ Varman.
�¥ ²¨§ Í¨Ö ¶·¥¤¸É ¢²¥´¨Ö É·¥Ì³¥·´ÒÌ ¤ ´´ÒÌ ¡Ò²  ¶μ²´μ¸ÉÓÕ ¶¥·¥· ¡μÉ ´  ¸ ¨¸-

¶μ²Ó§μ¢ ´¨¥³ ¢¨¤¦¥Éμ¢ ¶·¥¤¸É ¢²¥´¨Ö ¤¢Ê³¥·´ÒÌ ¤ ´´ÒÌ (·¨¸. 5). „μ¶μ²´¨É¥²Ó´μ ¡Ò²
¶μ¤£μÉμ¢²¥´ ¢ ·¨ ´É ¤²Ö · ¡μÉÒ ¢ ·¥¦¨³¥ of�ine, ¢ ±μÉμ·μ³ ´¥μ¡Ìμ¤¨³ Ö ¨´Ëμ·³ Í¨Ö
¨§¢²¥± ¥É¸Ö ´¥ ¨§ 
„ Varman,   ¨§ Ë °² , ¸μ¤¥·¦ Ð¥£μ ¥¥ μ¡· §.

‡�Š‹�—…�ˆ…

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·μ£· ³³  Õ¸É¨·μ¢±¨ Ê¸¶¥Ï´μ Ô±¸¶²Ê É¨·Ê¥É¸Ö ´  ¢¸¥Ì ·¥Ë²¥±-
Éμ³¥É· Ì,   ¶·μ£· ³³  ¢¨§Ê ²¨§ Í¨¨ SpectraViewer É ±¦¥ ¨ ´  ¤·Ê£¨Ì ¸¶¥±É·μ³¥É· Ì.
‚³¥¸É¥ ¸ É¥³, Ê¦¥ ¶·μÖ¸´ÖÕÉ¸Ö ¢μ§³μ¦´μ¸É¨ ¤²Ö ¤ ²Ó´¥°Ï¥£μ Ê¸μ¢¥·Ï¥´¸É¢μ¢ ´¨Ö, ¢Ò-
¤¢¨£ ÕÉ¸Ö ´μ¢Ò¥ É·¥¡μ¢ ´¨Ö, ¸²¥¤μ¢ É¥²Ó´μ, · ¡μÉ  ´ ¤ ¶·μ£· ³³μ° ¡Ê¤¥É ¶·μ¤μ²¦¥´ .

�¢Éμ· ¢Ò· ¦ ¥É ¡² £μ¤ ·´μ¸ÉÓ �. ‚.�¥É·¥´±μ §   ±É¨¢´ÊÕ ¶μ§¨Í¨Õ ¶·¨ Ëμ·³Ê²¨·μ-
¢ ´¨¨ § ¤ ´¨Ö ¨ É¥·¶¥´¨¥ ¶·¨ μÉ² ¤±¥ ¶·μ£· ³³Ò, ‚.ˆ.�·¨Ìμ¤Ó±μ §  Í¥´´Ò¥ ±·¨É¨Î¥-
¸±¨¥ § ³¥Î ´¨Ö ¶·¨ ¶μ¤£μÉμ¢±¥ ¤ ´´μ° ·Ê±μ¶¨¸¨. �¢Éμ· ¶·¨§´ É¥²¥´ ¢¸¥³ ±μ²²¥£ ³ § 
¶μ³μÐÓ ¢ · ¡μÉ¥ ¨ ¶μ¤¤¥·¦±Ê.

�·¨²μ¦¥´¨¥ 1
���ƒ��ŒŒ� ‘Š��ˆ��‚��ˆŸ ‚ ’�—Š… (scanICE2.py)

�·μ£· ³³  ¶·¥¤´ §´ Î¥´  ¤²Ö ¨§³¥·¥´¨Ö ¢ ± ¦¤μ° ÉμÎ±¥ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¸± ´¨-
·μ¢ ´¨Ö (·¥¦¨³ ®point¯) ²¨¡μ ¤²Ö ¶¥·¥Ìμ¤  ¢ ÉμÎ±Ê ®³¥¤¨ ´Ò¯ (·¥¦¨³ ®goto¯). ‘¶¥Í¨-
Ë¨±  ·¥Ë²¥±Éμ³¥É·  ¸μ¤¥·¦¨É¸Ö ¢ ¨³¥´ Ì ¡¨¡²¨μÉ¥±¨, Ë °²  ±μ´Ë¨£Ê· Í¨¨ ¨ ±μ³ ´¤ Ì
Ê¶· ¢²¥´¨Ö ³μÉμ· ³¨ (μ¸Ö³¨).
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# ICE point execution procedure for Remur instrument
import comm dll
from remur python conˇguration import *
import remur lib
import sys
import protocol dll
from aux scan operations2 import *

res = comm dll.connect('Test')
if res !='OK':

protocol dll.WriteErrorToProtocol( 'comm dll connect error')
sys.exit(-1)

try:
command = comm dll.GetVar('ICEcommand')

#
#command = ªl D1 width|2.0|PN|1|D:/NewSystem/ICE data/my ice test/test/

ICE6|psd| [10, 100, 0, 199, 0, 199]ª
#

protocol dll.WriteToProtocol( 'ICE command:'+ command)
# parse command

cl = command.split('|')
code = cl[0]
if code == 'point':

axis x = cl[1]
pos x = �oat(cl[2])
scan type = cl[3]
expo time = int(cl[4])
ˇle path = cl[5]
det name = cl[6]
sumr = GetSumr(cl[7])
nDim = int(cl[8])
if nDim == 2:

axis y = cl[9]
pos y = �oat(cl[10])
motor y = eval(axis y)
res = motor y.Set(pos y)
protocol dll.WriteToProtocol( 'motor y command:'+ str(res))
ErrorExit(res)

motor x = eval(axis x)
res = motor x.Set(pos x)
protocol dll.WriteToProtocol( 'motor x command:'+ str(res))
ErrorExit(res)

if scan type in single scan list:
fname = ˇle path + ' ' + scan type+ '.raw'
SingleMeasurement(scan type, expo time, fname)
res = ′0′+'| 0.0 |'+fname
protocol dll.WriteToProtocol(res)
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elif scan type in double scan list:

type = scan type[:2]

fname1 = ˇle path + ' ' + type+ '.raw'

SingleMeasurement(type, expo time, fname1)

type = scan type[3:]

fname2 = ˇle path + ' ' + type+ '.raw'

SingleMeasurement(type, 2*expo time, fname2)

res = ′0′+'| 0.0 |'+fname1+'|'+fname2

protocol dll.WriteToProtocol(res)

else:

res = ′1′+'|'+'Bad scan type'

elif code == 'goto':

axis x = cl[1]

pos x = �oat(cl[2])

motor x = eval(axis x)

res = motor x.Set(pos x)

protocol dll.WriteToProtocol( 'motor x command:'+ str(res))

ErrorExit(res)

res = '0|goto'

else:

res = ′′ # fatal error

ˇnally:

print 'ˇnally...', res

if res == ′′:

protocol dll.WriteErrorToProtocol( 'Fatal error')

res = '2|Fatal error'

comm dll.SetVar('ICEstatus', res)

if res[0] != ′0′:

protocol dll.WriteErrorToProtocol(res)

else:

protocol dll.WriteToProtocol(res)

�·¨²μ¦¥´¨¥ 2
‘�ˆ‘�Š „���‹�ˆ’…‹œ�›• ��…��–ˆ‰ (aux scan operations2.py)

„μ¶μ²´¨É¥²Ó´Ò¥ μ¶¥· Í¨¨ μ¶·¥¤¥²ÖÕÉ¸Ö ¸¶¥Í¨Ë¨±μ° ·¥Ë²¥±Éμ³¥É· . �Éμ ¸¶¨¸±¨ ·¥-
¦¨³μ¢ ¸± ´¨·μ¢ ´¨Ö (single scan list, double scan list), ¸μ¡¸É¢¥´´μ ¶·μÍ¥¤Ê·  ®Ô²¥³¥´É ·-
´μ£μ¯ ¨§³¥·¥´¨Ö (SingleMeasurement (type, expo time, fname)), ¶·μÍ¥¤Ê·  ¶μ¤¸Î¥É  ¢·¥-
³¥´¨ ¨§³¥·¥´¨Ö ¢ ÉμÎ±¥ (getRealExpoTime (type, time)), ±μÉμ·μ¥ μ¶·¥¤¥²Ö¥É¸Ö ¢·¥³¥´¥³
· ¡μÉÒ ¤¢¨£ É¥²Ö, Ê¸É ´μ¢²¥´´Ò³¨ § ¤¥·¦± ³¨ ¨ ¶·μÎ.,   É ±¦¥ ¶·μÍ¥¤Ê·  ¸Ê³³¨·μ-
¢ ´¨Ö ¨§³¥·¥´´ÒÌ ¸¶¥±É·μ¢ ¢ ± ¦¤μ° ÉμÎ±¥ (GetSumr(s)). ˆ§-§  μ¸μ¡¥´´μ¸É¥° NumPy
ÔÉÊ ¶·μÍ¥¤Ê·Ê ´¥²Ó§Ö ¡Ò²μ ¢±²ÕÎ¨ÉÓ ¢ ¶·μ£· ³³Ê ScanICE2, ¨ μ´  ¢Ò§Ò¢ ¥É¸Ö ¢ ICE
´¥¶μ¸·¥¤¸É¢¥´´μ.
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�·¨²μ¦¥´¨¥ 3
�ˆ�‹ˆ�’…Š� ��…��–ˆ‰ ‘Š��ˆ��‚��ˆŸ (ICE lib2.py)

‚ ÔÉμ° ¡¨¡²¨μÉ¥±¥ ¤²Ö Ê¤μ¡¸É¢  ¸μ¡· ´Ò · §²¨Î´Ò¥ μ¶¥· Í¨¨, ±μÉμ·Ò¥ ¨¸¶μ²Ó§Ê-
ÕÉ¸Ö ¢ ICE ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨´Ëμ·³ Í¨¨ μ ¤¥É¥±Éμ· Ì ¨ ¤·Ê£¨Ì Ê¸É·μ°¸É¢ Ì ¢ Sonix+,  
É ±¦¥ μ¶¥· Í¨¨ ¶μ ¸Ê³³¨·μ¢ ´¨Õ ¸¥£³¥´Éμ¢ ¸¶¥±É·μ¢ · §²¨Î´μ° · §³¥·´μ¸É¨. ‚¸¥ ÔÉ¨
μ¶¥· Í¨¨ ¸μ ¸¶¥Í¨Ë¨±μ° ·¥Ë²¥±Éμ³¥É·μ¢ ´¥ ¸¢Ö§ ´Ò.

def RecalculateSum(scan type, ˇle list, det name, data type, det range, new range,
det num = 0, det type = 0)

def SectorSum(fname, det name, data type, det range, new range, det num, det type)
def SectorSum2D(fname, det name, data type, det range, new range)
def SectorSum1D(fname, det name, data type, det range, new range)
def SectorSumMono(fname, det name, data type, det range, new range, det num)
def GetDeviceList(server name)
def GetAxesList()
def GetScanTypeList()
def GetActiveDetectorsList()
def GetDetectorRanges(detector)
def GetDectectorType(detector)
def GetNumberOfDetectorsInSet(detector)
def GetDetectorFullInfo(detector)
def GetPositionAxis(nameAxis)
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