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�¢Éμ³ É¨§ Í¨Ö ·¥ ±Éμ·´μ£μ ´¥°É·μ´´μ£μ  ±É¨¢ Í¨μ´´μ£μ  ´ ²¨§ 

‘μμ¡Ð ¥É¸Ö μ ¸μ¸ÉμÖ´¨¨ ¤¥² ¶μ ¸μ§¤ ´¨Õ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸ , ¶·¥¤´ -
§´ Î¥´´μ£μ ¤²Ö  ¢Éμ³ É¨§ Í¨¨ ´¥°É·μ´´μ£μ  ±É¨¢ Í¨μ´´μ£μ  ´ ²¨§  (���) ´ 
·¥ ±Éμ·¥ ˆ	�-2 ‹�” �ˆŸˆ („Ê¡´ ). ‘μ£² ¸´μ ·¥Ï¥´¨Ö³, ¶·¨´ÖÉÒ³ ´  ±μμ·¤¨-
´ Í¨μ´´μ³ ¸μ¢¥Ð ´¨¨ Œ�ƒ�’
 ¢ „¥²ËÉ¥ 27Ä31  ¢£Ê¸É  2012 £., μÉ¸ÊÉ¸É¢ÊÕÐ¥¥
¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö Ê¸É·μ°¸É¢μ ¸³¥´Ò μ¡· §Íμ¢ (sample changer) ¤²Ö ��� ¡Ê-
¤¥É ¨§£μÉμ¢²¥´μ ¨ Ê¸É ´μ¢²¥´μ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ μ¸μ¡¥´´μ¸ÉÖ³¨ · ¤¨μ ´ ²¨É¨Î¥-
¸±μ£μ ±μ³¶²¥±¸  �…ƒ�’� ´  ·¥ ±Éμ·¥ ˆ	�-2. �·¥¤¸É ¢²¥´Ò ±μ´¸É·Ê±Í¨μ´´Ò¥
¤¥É ²¨ Ê¸É·μ°¸É¢  ¸³¥´Ò μ¡· §Íμ¢. �·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¤²Ö · ¡μÉÒ ¸ ÔÉ¨³
Ê¸É·μ°¸É¢μ³ ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ Î ¸É¥°. �¥·¢ Ö Î ¸ÉÓ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¶μ²Ó§μ¢ -
É¥²Ó¸±¨° ¨´É¥·Ë¥°¸,   ¢Éμ· Ö Ö¢²Ö¥É¸Ö ¶·μ£· ³³μ° ¤²Ö Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢μ³
¸³¥´Ò μ¡· §Íμ¢. ‚Éμ· Ö Î ¸ÉÓ ¡Ê¤¥É ¸μ§¤ ´  ¶μ¸²¥ Ê¸É ´μ¢±¨ ÔÉμ£μ Ê¸É·μ°¸É¢ .

� ¡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¡´ , 2013

Pavlov S. S., Dmitriev A.Yu., Frontasyeva M.V. D18-2013-87
Automation of Reactor Neutron Activation Analysis

The present status of the development of a software package designed for auto-
mation of NAA at the IBR-2 reactor of FLNP, JINR, Dubna, is reported. Following
decisions adopted at the CRP Meeting in Delft, August 27Ä31, 2012, the missing
tool Å a sample changer Å will be installed for NAA in compliance with the
peculiar features of the radioanalytical laboratory REGATA at the IBR-2 reactor.
The details of the design are presented. The software for operation with the sample
changer consists of two parts. The ˇrst part is a user interface and the second one
is a program to control the sample changer. The second part will be developed after
installing the tool.

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

Communication of the Joint Institute for Nuclear Research. Dubna, 2013



‚‚…„…�ˆ…

‚ �¡Ñ¥¤¨´¥´´μ³ ¨´¸É¨ÉÊÉ¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ´¥°É·μ´´Ò°  ±É¨¢ -
Í¨μ´´Ò°  ´ ²¨§ (���) ¶·μ¢μ¤¨É¸Ö ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ê¸É ´μ¢±¨ �…ƒ�’� ´ 
·¥ ±Éμ·¥ ˆ	�-2 ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´±  [1]. ‚ ¦-
´¥°Ï¥° § ¤ Î¥° ¶·¨ ¶·μ¢¥¤¥´¨¨ ��� Ö¢²Ö¥É¸Ö ¶μ¢ÒÏ¥´¨¥ ± Î¥¸É¢   ´ ²¨§ 
¨ ±μ²¨Î¥¸É¢  ¢Ò¶μ²´Ö¥³ÒÌ ¨¸¸²¥¤μ¢ ´¨°.

‚ · ³± Ì ³¥¦¤Ê´ ·μ¤´ÒÌ ¶·μ£· ³³ ¢ μ¡² ¸É¨ ´ Ê± μ ¦¨§´¨ ¨ ³ É¥-
·¨ ²μ¢¥¤¥´¨Ö ´  Ê¸É ´μ¢±¥ �…ƒ�’� ¶·μ¢μ¤¨É¸Ö ³ ¸¸μ¢Ò°  ´ ²¨§ ¡μ²ÓÏμ£μ
±μ²¨Î¥¸É¢  μ¡· §Íμ¢, ÎÉμ É·¥¡Ê¥É μ·£ ´¨§ Í¨¨ ³ ·±¨·μ¢±¨, Ì· ´¥´¨Ö ¨ ÊÎ¥É 
 ´ ²¨§¨·Ê¥³ÒÌ μ¡· §Íμ¢, μ¡²ÊÎ¥´¨°, ¨§³¥·¥´¨° ¨ μ¡· ¡μÉ±¨ γ-¸¶¥±É·μ¢ ´ -
¢¥¤¥´´μ°  ±É¨¢´μ¸É¨,   É ±¦¥ ¸¨¸É¥³ É¨§ Í¨¨ ·¥§Ê²ÓÉ Éμ¢  ´ ²¨§ . 	μ²ÓÏ¨¥
¶ ·É¨¨ μ¡· §Íμ¢ · ¸É¨É¥²Ó´μ¸É¨, ¶μÎ¢Ò, ¶·μ¤Ê±Éμ¢ ¶¨É ´¨Ö, ³¨±·μμ·£ ´¨§-
³μ¢, ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ¡¨μ´ ´μÉ¥Ì´μ²μ£¨¨, ¨ ¤·Ê£¨Ì ³ É¥·¨ ²μ¢ ´¥μ¡Ìμ¤¨³μ
·¥£¨¸É·¨·μ¢ ÉÓ, ¶· ¢¨²Ó´μ Ì· ´¨ÉÓ, ¶μ¤£μÉ ¢²¨¢ ÉÓ ± μ¡²ÊÎ¥´¨Õ ¨ ·¥£¨¸É·¨-
·μ¢ ÉÓ ¶·μ¢¥¤¥´¨¥ ¢¸¥Ì ÔÉ ¶μ¢  ´ ²¨§ .

‚ §´ Î¨É¥²Ó´μ° ¸É¥¶¥´¨ ÔÉ¨ § ¤ Î¨ ¢Ò¶μ²´ÖÕÉ¸Ö ¶·¨ μ¡¥¸¶¥Î¥´¨¨ ± ±
³μ¦´μ ¡μ²¥¥ ¶μ²´μ°  ¢Éμ³ É¨§ Í¨¨ · ¡μÉ. �μÔÉμ³Ê £² ¢´μ° § ¤ Î¥° ´ -
¸ÉμÖÐ¥£μ ¶·μ¥±É  Ö¢²Ö¥É¸Ö ¶μ¢ÒÏ¥´¨¥ Ê·μ¢´Ö  ¢Éμ³ É¨§ Í¨¨ ¢Ò¶μ²´Ö¥³ÒÌ
¨¸¸²¥¤μ¢ ´¨°. � Î ²Ó´Ò° ÔÉ ¶ ¸μ§¤ ´¨Ö ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¤²Ö  ¢Éμ-
³ É¨§ Í¨¨ ��� ´  ·¥±Éμ·¥ ˆ	�-2 ‹�” μÉ· ¦¥´ ¢ · ¡μÉ Ì [2, 3].

“²ÊÎÏ¥´¨¥ ± Î¥¸É¢  ¨ Ê¢¥²¨Î¥´¨¥ ±μ²¨Î¥¸É¢  ¢Ò¶μ²´Ö¥³ÒÌ ¨¸¸²¥¤μ¢ ´¨°
¡Ê¤¥É ¤μ¸É¨£ ÉÓ¸Ö ¸ ¶μ³μÐÓÕ:

Å  ¢Éμ³ É¨§ Í¨¨ ¢¢μ¤  ¤ ´´ÒÌ ¤²Ö  ´ ²¨§ ;
Å ¨¸¶μ²Ó§μ¢ ´¨Ö ¶·μ£· ³³¨·Ê¥³ÒÌ ¶·μÍ¥¤Ê· ±μ´É·μ²Ö ± Î¥¸É¢  ¶·¨ ¢Ò-

¶μ²´¥´¨¨  ´ ²¨§ ;
Å ¶·μ¢¥¤¥´¨Ö ¡Ò¸É·μ£μ ¸É É¨¸É¨Î¥¸±μ£μ  ´ ²¨§  ·¥§Ê²ÓÉ Éμ¢ ¨ ¶·μÍ¥¤Ê·

±μ´É·μ²Ö ± Î¥¸É¢ ;
Å  ¢Éμ³ É¨§ Í¨¨ ¨§³¥·¥´¨° ¸¶¥±É·μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ê¸É·μ°¸É¢  ¢Éμ-

³ É¨Î¥¸±μ° ¸³¥´Ò μ¡· §Íμ¢;
Å  ¢Éμ³ É¨§ Í¨¨ ¶·μÍ¥¸¸  · ¸Î¥É  ±μ´Í¥´É· Í¨°, § ¶μ³¨´ ´¨Ö ·¥§Ê²Ó-

É Éμ¢  ´ ²¨§  ¨ ¶·¥¤¸É ¢²¥´¨Ö μÉÎ¥Éμ¢;
Å ¡Ò¸É·μ° ¶·μ¢¥·±¨ ¢Ò¶μ²´¥´¨Ö ¢¸¥Ì ÔÉ ¶μ¢  ´ ²¨§  ¨ ¶μ¨¸±  ²Õ¡μ°

¨´Ëμ·³ Í¨¨ μ ¶·μ¢¥¤¥´¨¨ ��� ¸ ²Õ¡μ£μ ±μ³¶ÓÕÉ¥·  ¸¥±Éμ·  ���.
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ˆ§²μ¦¥´´Ò¥ ¢ÒÏ¥ Í¥²¨ ¤μ¸É¨£ ÕÉ¸Ö ¶ÊÉ¥³:
Å · §· ¡μÉ±¨ ¶·¨´Í¨¶¨ ²Ó´μ ´μ¢μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¸ ¨¸-

¶μ²Ó§μ¢ ´¨¥³ ¡ §Ò ¤ ´´ÒÌ ¢Ò¶μ²´Ö¥³ÒÌ ¨¸¸²¥¤μ¢ ´¨°;
Å · §· ¡μÉ±¨ ¨ ¨¸¶μ²Ó§μ¢ ´¨Ö Ê¸É·μ°¸É¢  ¢Éμ³ É¨Î¥¸±μ° ¸³¥´Ò μ¡· §-

Íμ¢ ¶·¨ ¨§³¥·¥´¨ÖÌ ¸¶¥±É·μ¢;
Å · §· ¡μÉ±¨ ¨ ¨§£μÉμ¢²¥´¨Ö ´μ¢μ° Ô²¥±É·μ´¨±¨ Ê¶· ¢²¥´¨Ö ¶´¥¢³μ-

É· ´¸¶μ·Éμ³ ¤²Ö μ¡²ÊÎ¥´¨Ö μ¡· §Íμ¢, § ³¥´μ° Ê¸É ·¥¢Ï¨Ì ¶´¥¢³ É¨Î¥¸±¨Ì
±μ³¶²¥±ÉÊÕÐ¨Ì Ê¸É ´μ¢±¨;

Å ¶·μ¢¥¤¥´¨Ö ¨¸¸²¥¤μ¢ ´¨° · ¤¨ Í¨μ´´μ° ¸Éμ°±μ¸É¨ ´μ¢ÒÌ ³ É¥·¨ ²μ¢
¤²Ö ¨§£μÉμ¢²¥´¨Ö ´μ¢μ£μ É¨¶  Ê¶ ±μ¢±¨ ¨ ±μ´É¥°´¥·μ¢ ¤²Ö ¤²¨É¥²Ó´ÒÌ μ¡²Ê-
Î¥´¨°;

Å · §· ¡μÉ±¨ ¨ ¨§£μÉμ¢²¥´¨Ö Ê¸É·μ°¸É¢ ¤²Ö ¢Ò¤¥·¦±¨ ±μ´É¥°´¥·μ¢ ¸
μ¡· §Í ³¨ ¶μ¸²¥ ¤²¨É¥²Ó´ÒÌ μ¡²ÊÎ¥´¨°.

1. ��Š…’ ���ƒ��ŒŒ

1.1. ‘É·Ê±ÉÊ·´ Ö ¸Ì¥³  ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö. ‚ 2013 £. ¡Ò²  ¶·μ-
¤μ²¦¥´  · §· ¡μÉ±  ¶ ±¥É  ¶·μ£· ³³ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¡ §Ò ¤ ´´ÒÌ. ‘É·Ê±-
ÉÊ·´ Ö ¸Ì¥³  ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¤²Ö  ¢Éμ³ É¨§ Í¨¨ ��� ´  ·¥ ±Éμ·¥
ˆ	�-2 ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 1.

�¨¸. 1. ‘É·Ê±ÉÊ·´ Ö ¸Ì¥³  ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö
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1.2. ‘É·Ê±ÉÊ·´ Ö ¸Ì¥³  ¡ §Ò ¤ ´´ÒÌ. ‘É·Ê±ÉÊ·´ Ö ¸Ì¥³  ¡ §Ò ¤ ´´ÒÌ
¶·¥¤¸É ¢²¥´  ´  ·¨¸. 2. Œμ¤Ê²¨ ¶·μ£· ³³, ±μÉμ·Ò¥ Ê¦¥ · §· ¡μÉ ´Ò ¨ ¨¸-
¶μ²Ó§ÊÕÉ¸Ö, μ¡μ§´ Î¥´Ò ´  ÔÉμ° ¸Ì¥³¥ ¸¶²μÏ´Ò³¨ ²¨´¨Ö³¨, ¶Ê´±É¨·´Ò³¨ Å
´ Ìμ¤ÖÉ¸Ö ¢ · §· ¡μÉ±¥.

�¨¸. 2. ‘É·Ê±ÉÊ·´ Ö ¸Ì¥³  ¡ §Ò ¤ ´´ÒÌ

�¨¸. 3. ƒ² ¢´μ¥ μ±´μ ¡ §Ò ¤ ´´ÒÌ
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1.3. ƒ² ¢´μ¥ μ±´μ ¡ §Ò ¤ ´´ÒÌ. �  ·¨¸. 3 ¶·¥¤¸É ¢²¥´μ £² ¢´μ¥ μ±´μ
¡ §Ò ¤ ´´ÒÌ, ¸ ¶μ³μÐÓÕ ±μÉμ·μ£μ ³μ¦´μ § ´¥¸É¨ ¨²¨ ¶μ¸³μÉ·¥ÉÓ ¨´Ëμ·-
³ Í¨Õ μ § ± §Î¨± Ì ¨ ¶·¨´ÖÉÒÌ μ¡· §Í Ì,   É ±¦¥ ¨¸¶μ²Ó§Ê¥³ÒÌ CRM, ³μ-
´¨Éμ· Ì ¶μÉμ±  ´¥°É·μ´μ¢ ¨ ¶·μ¢¥·¨ÉÓ ¨Ì μ¸É É±¨. ‚ ÔÉÊ É ¡²¨ÍÊ ¢´μ¸ÖÉ¸Ö
¤ ´´Ò¥ μ¡μ ¢¸¥Ì Ï £ Ì ���: ¶·¨¥³±¥, ¶·μ¡μ¶μ¤£μÉμ¢±¥, μ¡²ÊÎ¥´¨¨, μ¡· -
¡μÉ±¥ ·¥§Ê²ÓÉ Éμ¢ ¨ ¶·μ¢¥¤¥´¨¨ ¸É É¨¸É¨Î¥¸±μ£μ  ´ ²¨§  ·¥§Ê²ÓÉ Éμ¢.

� ¶·¨³¥·, ¨§ ¦Ê·´ ²  μ¡²ÊÎ¥´¨° ¤²Ö  ´ ²¨§  ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ¨§μÉμ-
¶μ¢ (·¨¸. 4) ³μ¦´μ Ê§´ ÉÓ ¢¸¥ ´¥μ¡Ìμ¤¨³Ò¥ ¶ · ³¥É·Ò μ¡²ÊÎ¥´¨Ö ¨ ¨³¥´ 
¸¶¥±É·μ¢ ¤²Ö ± ¦¤μ£μ μ¡· §Í , ¸É ´¤ ·É  ¨²¨ ³μ´¨Éμ· .

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¡μ²ÓÏ Ö Î ¸ÉÓ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¨³¥¥É ¨´-
É¥·Ë¥°¸ ´  ·Ê¸¸±μ³ Ö§Ò±¥, ¶μÔÉμ³Ê ¢¨¤Ò ¤·Ê£¨Ì μ±μ´ ¢ ¤ ´´μ³ μÉÎ¥É¥ ´¥
¶·¨¢μ¤ÖÉ¸Ö. �μ¸²¥ Éμ£μ ± ± ¶μ ·¥§Ê²ÓÉ É ³ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶·μ£· ³³ ¡Ê¤ÊÉ
¢´¥¸¥´Ò ¢¸¥ ¨§³¥´¥´¨Ö ¨ ¤μ¶μ²´¥´¨Ö, ¨Ì ¨´É¥·Ë¥°¸Ò ¡Ê¤ÊÉ ¨³¥ÉÓ ¢μ§³μ¦-
´μ¸ÉÓ ¢Ò¡μ·  Ö§Ò± .

�¨¸. 4. †Ê·´ ² μ¡²ÊÎ¥´¨° ¤²Ö  ´ ²¨§  ±μ·μÉ±μ¦¨¢ÊÐ¨Ì ¨§μÉμ¶μ¢
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�¢Éμ³ É¨§ Í¨Ö · ¸Î¥É  ±μ´Í¥´É· Í¨° Ô²¥³¥´Éμ¢ ¢ μ¡· §Í Ì ¶μ ·¥§Ê²ÓÉ -
É ³  ´ ²¨§  ¸¶¥±É·μ¢ μ¡· §Íμ¢, ¸É ´¤ ·Éμ¢ ¨ ³μ´¨Éμ·μ¢ ¤μ¸É¨£ ¥É¸Ö ¨¸¶μ²Ó-
§μ¢ ´¨¥³ ¶·μ£· ³³Ò ®Šμ´Í¥´É· Í¨Ö¯, μ¸´μ¢´μ¥ μ±´μ ±μÉμ·μ° ¶μ± § ´μ ´ 
·¨¸. 5. 
É  ¶·μ£· ³³  ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ:

Å ¶·μ¨§¢¥¸É¨ ±μ··¥±Í¨Õ  ±É¨¢´μ¸É¥° ¨§μÉμ¶μ¢ μ¡· §Íμ¢ ¨ ¸É ´¤ ·Éμ¢ c
¨¸¶μ²Ó§μ¢ ´¨¥³ ³μ´¨Éμ·μ¢ ¶μÉμ±  ´¥°É·μ´μ¢;

Å ¸μ¸É ¢¨ÉÓ £·Ê¶¶μ¢μ° ¸É ´¤ ·É ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ´¥¸±μ²Ó±¨Ì μ¡²ÊÎ¥´-
´ÒÌ CRM;

Å ¶·μ¨§¢¥¸É¨ ¶·μ¢¥·±Ê ¸μ¸É ¢²¥´¨Ö £·Ê¶¶μ¢μ£μ ¸É ´¤ ·É , · ¸¸Î¨É ÉÓ
±μ´Í¥´É· Í¨¨ Ô²¥³¥´Éμ¢ ¢ ± ¦¤μ³ ¨§ ¸É ´¤ ·Éμ¢ ´  £·Ê¶¶μ¢μ° ¸É ´¤ ·É ¨
¸μ¸É ¢¨ÉÓ ·¥§Ê²ÓÉ¨·ÊÕÐÊÕ É ¡²¨ÍÊ;

Å · ¸¸Î¨É ÉÓ ±μ´Í¥´É· Í¨¨ Ô²¥³¥´Éμ¢ ¢ μ¡· §Í Ì ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
£·Ê¶¶μ¢μ£μ ¸É ´¤ ·É ;

Å ¸μ¸É ¢¨ÉÓ ¶·μ³¥¦ÊÉμÎ´ÊÕ É ¡²¨ÍÊ ·¥§Ê²ÓÉ Éμ¢ ¸ ¶μ¸É·μ¥´¨¥³ ¶·μ¢¥-
·μÎ´ÒÌ £· Ë¨±μ¢ ¸· ¢´¥´¨Ö ±μ´Í¥´É· Í¨°, ¶μ²ÊÎ¥´´ÒÌ ¨§ · §´ÒÌ ¨§³¥·¥´¨°,
  É ±¦¥ ±μ´Í¥´É· Í¨° ±μ··¥²¨·ÊÕÐ¨Ì Ô²¥³¥´Éμ¢ ¢ μ¡· §Í Ì (·¨¸. 6);

�¨¸. 5. �¸´μ¢´μ¥ μ±´μ ¶·μ£· ³³Ò ®Šμ´Í¥´É· Í¨Ö¯
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�¨¸. 6. �·μ³¥¦ÊÉμÎ´ Ö É ¡²¨Í  ·¥§Ê²ÓÉ Éμ¢

Å ¸μ¸É ¢¨ÉÓ μ±μ´Î É¥²Ó´ÊÕ É ¡²¨ÍÊ ·¥§Ê²ÓÉ Éμ¢, £μÉμ¢ÊÕ ¤²Ö  ¢Éμ³ É¨-
Î¥¸±μ£μ § ´¥¸¥´¨Ö ¢ ¡ §Ê ¤ ´´ÒÌ.

2. “‘’��‰‘’‚� ‘Œ…�› ����‡–�‚ (SAMPLE CHANGER)

„²Ö  ¢Éμ³ É¨§ Í¨¨ ¸³¥´Ò μ¡· §Íμ¢ ´  ¤¥É¥±Éμ· Ì ¡Ò²μ · §· ¡μÉ ´μ ¸¶¥-
Í¨ ²Ó´μ¥ Ê¸É·μ°¸É¢μ. ˆ§³¥·Ö¥³Ò¥ μ¡· §ÍÒ ¶·¥¤¢ ·¨É¥²Ó´μ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö
¢μ ¢· Ð ÕÐ¨°¸Ö ¤¨¸± ¸ 40 ÖÎ¥°± ³¨ ¤²Ö ±μ´É¥°´¥·μ¢. �¥·¥³¥Ð¥´¨¥ ±μ´-
É¥°´¥·μ¢ μÉ ¤¨¸±  ± ¤¥É¥±Éμ·Ê ¨ μ¡· É´μ ¡Ê¤¥É μ¸ÊÐ¥¸É¢²ÖÉÓ¸Ö ¸ ¶μ³μÐÓÕ
¶μ±Ê¶´μ£μ Ê¸É·μ°¸É¢  Ë¨·³Ò ®DriveSet¯ M202A (·¨¸. 7 ¨ 8), ¢ ¸μ¸É ¢ ±μ-
Éμ·μ£μ ¢Ìμ¤ÖÉ ³μ¤Ê²¨ ²¨´¥°´μ£μ ¶¥·¥³¥Ð¥´¨Ö ¶μ £μ·¨§μ´É ²¨ ¨ ¢¥·É¨± ²¨
¨ Ô²¥±É·μ´¨±  Ê¶· ¢²¥´¨Ö ¶μ É·¥³ μ¸Ö³, ¢±²ÕÎ Ö Ê¶· ¢²¥´¨¥ ¢· Ð ÕÐ¨³¸Ö
¤¨¸±μ³ ¸ μ¡· §Í ³¨.

	²μ± Ê¶· ¢²¥´¨Ö ¶μ§¢μ²Ö¥É Ê¸É ´μ¢¨ÉÓ μ¡· §¥Í ´  ²Õ¡μ° ¢Ò¸μÉ¥ ´ ¤ ¤¥-
É¥±Éμ·μ³ ¸ ¶·μ¢¥·±μ° ¸μ¸ÉμÖ´¨Ö ¸¨¸É¥³Ò ¶μ ¢¸¥³ É·¥³ μ¸Ö³ ¸ ¶μ³μÐÓÕ  ¡-
¸μ²ÕÉ´ÒÌ Ô´±μ¤¥·μ¢. Šμ´É· ±É ´  ¶μ±Ê¶±Ê É·¥Ì É ±¨Ì Ê¸É·μ°¸É¢ ²¨´¥°´μ£μ
¶¥·¥³¥Ð¥´¨Ö § ±²ÕÎ¥´, μ¶² Î¥´, ¨ Ê¦¥ ´ Î Éμ ¨Ì ¨§£μÉμ¢²¥´¨¥.
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�¨¸. 7. “¸É·μ°¸É¢μ ²¨´¥°´μ£μ ¶¥·¥³¥Ð¥´¨Ö Ë¨·³Ò ®DriveSet¯ M202A

�¨¸. 8. Œμ¤Ê²Ó ²¨´¥°´μ£μ ¶¥·¥³¥Ð¥´¨Ö Ë¨·³Ò ®DriveSet¯ M202A

‚ ±μ³¶²¥±É ¶μ¸É ¢±¨ ¢±²ÕÎ¥´Ò ¡¨¡²¨μÉ¥±¨ ¤²Ö �‘ Windows, ´¥μ¡Ìμ¤¨-
³Ò¥ ¤²Ö ¤μ· ¡μÉ±¨ Ê¦¥ ¸ÊÐ¥¸É¢ÊÕÐ¥° ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨
¨ ¨§³¥·¥´¨Ö³¨ ¸¶¥±É·μ¢.

„¨¸±¨ ¨ ÉÊ³¡Ò ¤²Ö μ¡· §Íμ¢ ¨§£μÉ ¢²¨¢ ÕÉ¸Ö ¢ ³ ¸É¥·¸±¨Ì ² ¡μ· Éμ·¨¨
(Î¥·É¥¦¨ · §· ¡μÉ ´Ò ¨ ¶¥·¥¤ ´Ò ¢ ³ ¸É¥·¸±¨¥).
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3. ���ƒ��ŒŒ� “���‚‹…�ˆŸ “‘’��‰‘’‚�Œˆ
ˆ ˆ‡Œ…�…�ˆŸŒˆ γ-‘�…Š’��‚

‚¸¥ ´¥μ¡Ìμ¤¨³Ò¥ ¤²Ö · ¸Î¥É  ±μ´Í¥´É· Í¨° ¸¢¥¤¥´¨Ö ¸Î¨ÉÒ¢ ÕÉ¸Ö ¨§
¡ §Ò ¤ ´´ÒÌ ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì Ë °²μ¢ ¨ § ¶¨¸Ò¢ ÕÉ¸Ö ¢ ¶μ²Ö ¶·μ£· ³³Ò ¨
¢ ¸¶¥±É·Ò  ¢Éμ³ É¨Î¥¸±¨. ‘¢¥¤¥´¨Ö μ ·¥§Ê²ÓÉ É Ì ¨§³¥·¥´¨°  ¢Éμ³ É¨Î¥¸±¨
§ ¶μ³¨´ ÕÉ¸Ö ¢ ¡ §¥ ¤ ´´ÒÌ (·¨¸. 9).

�¨¸. 9. �±´μ ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨ ¨ ¨§³¥·¥´¨Ö³¨ γ-¸¶¥±É·μ¢
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�·μ£· ³³  ¶μ§¢μ²Ö¥É ¨§³¥·ÖÉÓ ¨ ¸μÌ· ´ÖÉÓ ¸¶¥±É·Ò μ¤´μ¢·¥³¥´´μ ¤²Ö
Î¥ÉÒ·¥Ì ¤¥É¥±Éμ·μ¢,   ¢ ¤ ²Ó´¥°Ï¥³ ¶μ§¢μ²¨É Ê¶· ¢²ÖÉÓ É·¥³Ö Ê¸É·μ°¸É¢ ³¨
¸³¥´Ò μ¡· §Íμ¢. ƒ· Ë¨Î¥¸± Ö Î ¸ÉÓ ¨´É¥·Ë¥°¸  Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨
¸³¥´Ò μ¡· §Íμ¢ Ê¦¥ ¢´¥¤·¥´  ¢ ¶·μ£· ³³Ê. �μ¸²¥ ¶μ²ÊÎ¥´¨Ö Ê¸É·μ°¸É¢ ¢
¶·μÍ¥¸¸¥ ¨Ì ´ ¸É·μ°±¨ ´¥μ¡Ìμ¤¨³μ ¡Ê¤¥É ¤μ¡ ¢¨ÉÓ ¢ ¶·μ£· ³³Ê ±μ³ ´¤Ò
Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨ ¨ ¶·μ¢¥·±¨ ¨Ì ¸μ¸ÉμÖ´¨Ö.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¶·μ£· ³³  ¨¸¶μ²Ó§Ê¥É¸Ö ¡¥§ Ê¸É·μ°¸É¢  ¢Éμ³ É¨Î¥¸±μ°
¸³¥´Ò μ¡· §Íμ¢.

4. ‡�„�—ˆ �� 2014 ƒ.

1. �·μ¤μ²¦¨ÉÓ · §· ¡μÉ±Ê ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¤²Ö ±μ³¶²¥±¸´μ°
 ¢Éμ³ É¨§ Í¨¨ ���. �·¨¸ÉÊ¶¨ÉÓ ± · §· ¡μÉ±¥ ¡ §Ò ¤ ´´ÒÌ ¤²Ö  Éμ³´μ°
 ¡¸μ·¡Í¨μ´´μ° ¸¶¥±É·μ³¥É·¨¨. ‘¶¥±É·μ³¥É· ´ Ìμ¤¨É¸Ö ¢ ¸É ¤¨¨ Ê¸É ´μ¢±¨.

2. �·μ¨§¢¥¸É¨ ³μ´É ¦ ¨ ´ ¸É·μ°±Ê É·¥Ì Ê¸É·μ°¸É¢  ¢Éμ³ É¨Î¥¸±μ° ¸³¥´Ò
μ¡· §Íμ¢ ´  ·¥ ±Éμ·¥ ˆ	�-2 ¸ ¶·μ£· ³³μ° Ê¶· ¢²¥´¨Ö Ê¸É·μ°¸É¢ ³¨ ¨ ¨§³¥-
·¥´¨Ö³¨ γ-¸¶¥±É·μ¢.

3. �·μ¨§¢¥¸É¨ § ³¥´Ê Ê¸É ·¥¢Ï¨Ì ¶´¥¢³ É¨Î¥¸±¨Ì ±μ³¶²¥±ÉÊÕÐ¨Ì ¶´¥¢-
³μÉ· ´¸¶μ·É´μ° Ê¸É ´μ¢±¨ ¤²Ö μ¡²ÊÎ¥´¨Ö μ¡· §Íμ¢, ¶·¨¸ÉÊ¶¨ÉÓ ± · §· ¡μÉ±¥
´μ¢μ° Ô²¥±É·μ´¨±¨ Ê¶· ¢²¥´¨Ö ¶´¥¢³μÉ· ´¸¶μ·Éμ³.

� ¸ÉμÖÐ Ö · ¡μÉ  ¶μ¤¤¥·¦ ´  £· ´Éμ³ Œ�ƒ�’
 (IAEA Research Con-
tract No: 17363).

� ¶· ¢²¥´μ ¢ TECDOC ±μμ·¤¨´ Í¨μ´´μ° ¶·μ£· ³³Ò Œ�ƒ�’
 F1.20.25/
CRP1888 ®Development of an Integrated Approach to Routine Automation of
Neutron Activation Analysis¯.
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