
�¨¸Ó³  ¢ �—�Ÿ. 2018. ’. 15, º 7(219). ‘. 970Ä972

”ˆ‡ˆŠ� ˆ ’…•�ˆŠ� “‘Š��ˆ’…‹…‰

��‡����’Š� —“‚‘’‚ˆ’…‹œ�›• “‘ˆ‹ˆ’…‹…‰
„‹Ÿ ‘ˆ‘’…Œ› ˆ‡Œ…�…�ˆŸ

�…’�’����›• —�‘’�’
…. ‚. ƒμ·¡ Î¥¢, �. …. Š¨·¨Î¥´±μ, „. ‚. Œμ´ Ìμ¢ 1,

‘. ‚. �μ³ ´μ¢, ‚. ˆ. ‚μ²±μ¢
�¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 

„²Ö Ê¢¥²¨Î¥´¨Ö · §·¥Ï¥´¨Ö ¸¨¸É¥³Ò ¨§³¥·¥´¨Ö ¡¥É É·μ´´ÒÌ Î ¸ÉμÉ · §· ¡μÉ ´  ´μ¢ Ö ¸¨¸É¥³ 
Ê¸¨²¥´¨Ö ¸¨£´ ²μ¢ ¸ ¶¨± ¶-Ô²¥±É·μ¤μ¢. ‚ ¸¨¸É¥³¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö É¥Ì´μ²μ£¨¨  ±É¨¢´μ£μ ¤¨μ¤´μ£μ ¤¥-
É¥±É¨·μ¢ ´¨Ö,  ´ ²μ£μ¢μ° Ë¨²ÓÉ· Í¨¨ ¨ ·¥£Ê²¨·μ¢±¨ Ê¸¨²¥´¨Ö ¢ ·¥ ²Ó´μ³ ¢·¥³¥´¨, ÎÉμ ¶μ§¢μ²Ö¥É
¶·μ¢μ¤¨ÉÓ ¨§³¥·¥´¨Ö Q ¢μ ¢·¥³Ö ¨´¦¥±Í¨¨ ¨ Ê¸±μ·¥´¨Ö ¶ÊÎ± . ‚ ¸É ÉÓ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ
¨§³¥·¥´¨°, ¢Ò¶μ²´¥´´ÒÌ ¸ ¶ÊÎ±μ³ ´Ê±²μÉ·μ´ .

A few improvements have been made in order to enhance the resolution of the Q-measurement
system such as development of the new ampliˇcation system for picking up signals. It was developed
using diode detection technique, analog ˇltering and real-time gain adjusting to allow one to carry out
measurements during beam injection and acceleration. Results and tests performed with the Nuclotron
beam are presented.
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� ¸¸³μÉ·¨³ ¶·μ¥±É¨·μ¢ ´¨¥ ¨ · §· ¡μÉ±Ê ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ Ê¸¨²¨É¥²¥° ¤²Ö Ê¢¥-
²¨Î¥´¨Ö ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¸¨¸É¥³Ò ¨§³¥·¥´¨Ö ¡¥É É·μ´´ÒÌ Î ¸ÉμÉ [1]. ˆ¸¶μ²Ó§μ¢ ´¨¥
¸Ì¥³Ò  ±É¨¢´μ£μ ¤¨μ¤´μ£μ ¤¥É¥±É¨·μ¢ ´¨Ö ¶μ§¢μ²Ö¥É ´ ¡²Õ¤ ÉÓ ¡¥É É·μ´´ÊÕ Î ¸ÉμÉÊ ¸
´ Î ²  ¨´¦¥±Í¨¨ ¤μ ±μ´Í  Í¨±²  Ê¸±μ·¥´¨Ö, ÎÉμ ´¥μ¡Ìμ¤¨³μ ¤²Ö μ¸ÊÐ¥¸É¢²¥´¨Ö ³¥¤²¥´-
´μ£μ ¢Ò¢μ¤  ¶ÊÎ±  ¨§ ´Ê±²μÉ·μ´ , μ¸μ¡¥´´μ ¶·¨ ´¨§±μ° ¨´É¥´¸¨¢´μ¸É¨ ¶ÊÎ±  (108 Î -
¸É¨Í). „¨ËË¥·¥´Í¨ ²Ó´Ò¥ Ê¸¨²¨É¥²¨ ¸¶·μ¥±É¨·μ¢ ´Ò ¸ ÊÎ¥Éμ³ É·¥¡μ¢ ´¨° μÉ¸ÊÉ¸É¢¨Ö
¢§ ¨³´μ£μ ¢²¨Ö´¨Ö, ³ ²μ£μ ¢Ìμ¤´μ£μ Éμ±  ¸³¥Ð¥´¨Ö, ³ ²μ£μ ´ ¶·Ö¦¥´¨Ö ¸³¥Ð¥´¨Ö ¨
Ë¨²ÓÉ· Í¨¨ ÏÊ³  μÉ Ê¸±μ·ÖÕÐ¥° ¸¨¸É¥³Ò.
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	¥É É·μ´´Ò¥ ±μ²¥¡ ´¨Ö ¨§³¥·ÖÕÉ¸Ö ¢ £μ·¨§μ´É ²Ó´μ° (X) ¨ ¢ ¢¥·É¨± ²Ó´μ° (Z) ¶²μ¸-
±μ¸É¨. � §´μ¸É´Ò° ¸¨£´ ² ³¥¦¤Ê ¶¨± ¶-Ô²¥±É·μ¤ ³¨ (X+, X−, Z+, Z−) Ê¸¨²¨¢ ¥É¸Ö
¸ ¶μ³μÐÓÕ ¨´¸É·Ê³¥´É ²Ó´μ£μ Ê¸¨²¨É¥²Ö, ¶·¥¤´ §´ Î¥´´μ£μ ¤²Ö ¨§³¥·¥´¨Ö Î·¥§¢ÒÎ °´μ
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�¨¸. 1. ‘Ì¥³  ¤¨ËË¥·¥´Í¨ ²Ó´μ£μ Ê¸¨²¨É¥²Ö ¤²Ö ¶²μ¸±μ¸É¨ X

�¨¸. 2. ‘Ì¥³   ±É¨¢´μ£μ ¤¥É¥±Éμ· 

³ ²ÒÌ ¸¨£´ ²μ¢ Å AD8429. ‚Ìμ¤´μ° ± ¸± ¤ AD8429 μ¡¥¸¶¥Î¨¢ ¥É ¢Ò¸μ±¨° ±μÔËË¨Í¨-
¥´É Ê¸¨²¥´¨Ö ¤²Ö ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ ¸¨£´ ²μ¢ ¨ ¥¤¨´¨Î´Ò° ±μÔËË¨Í¨¥´É Ê¸¨²¥´¨Ö ¤²Ö
¸¨´Ë §´ÒÌ ¸¨£´ ²μ¢. AD8429 μ¡¥¸¶¥Î¨¢ ¥É · ¢´μ³¥·´Ò°  ³¶²¨ÉÊ¤´Ò° ¨ Ë §μ¢Ò° μÉ±²¨±
¢ ¶μ²μ¸¥ 10 ŒƒÍ, ¨³¥¥É ´¨§±¨° ¢Ìμ¤´μ° Éμ± ¸³¥Ð¥´¨Ö Å 150 ´A ¨ ¢Ò¸μ±¨° ¢Ìμ¤´μ° ¨³-
¶¥¤ ´¸ Å 1 ƒ�³. Š ¦¤μ° ¶ ·¥ ¶¨± ¶-Ô²¥±É·μ¤μ¢ ¸μμÉ¢¥É¸É¢Ê¥É μ¤¨´ ¤¨ËË¥·¥´Í¨ ²Ó´Ò°
Ê¸¨²¨É¥²Ó (·¨¸. 1).

‘´ Î ²  ¸¨£´ ² ¶·μ¶Ê¸± ¥É¸Ö Î¥·¥§ Ë¨²ÓÉ· 	 ÉÉ¥·¢μ·É  ´¨§±¨Ì Î ¸ÉμÉ 5-£μ ¶μ·Ö¤± 
¸ ¶μ²μ¸μ° ¶·μ¶Ê¸± ´¨Ö 10 ŒƒÍ. �μ¸²¥ ÔÉμ£μ ¸¨£´ ² Ê¸¨²¨¢ ¥É¸Ö ¢ 36 · § ¨ ¶μ¤ ¥É¸Ö
´  ¢Ìμ¤ ¸Ì¥³Ò  ±É¨¢´μ£μ ¤¥É¥±Éμ·  (·¨¸. 2) ¤²Ö ¨¸±²ÕÎ¥´¨Ö μ¡μ·μÉ´μ° Î ¸ÉμÉÒ ¶ÊÎ± 
¨§ ¸¶¥±É·  ¸¨£´ ²  [2]. ‚ ¸Ì¥³¥  ±É¨¢´μ£μ ¤¥É¥±Éμ·  ¨¸¶μ²Ó§ÊÕÉ¸Ö ¡Ò¸É·μ¤¥°¸É¢ÊÕÐ¨°
(¶μ²μ¸  1,6 ƒƒÍ) μ¶¥· Í¨μ´´Ò° Ê¸¨²¨É¥²Ó ¸ ´¨§±¨³ Ê·μ¢´¥³ ÏÊ³  Å OPA657 ¨ ¡Ò¸É·Ò°
±·¥³´¨¥¢Ò° ¤¨μ¤ BAT15099, ±μÉμ·Ò° ¨³¥¥É μÎ¥´Ó ³ ²¥´Ó±ÊÕ ¶·μÌμ¤´ÊÕ ¥³±μ¸ÉÓ Å
0,35 ¶”. �É  ¸Ì¥³  ¶μ§¢μ²Ö¥É ¤¥É¥±É¨·μ¢ ÉÓ ¸¨£´ ²Ò,  ³¶²¨ÉÊ¤  ±μÉμ·ÒÌ ¸μ¸É ¢²Ö¥É
´¥¸±μ²Ó±μ ¤¥¸ÖÉ±μ¢ ³‚ ¢ ¶μ²μ¸¥ ¤μ 10 ŒƒÍ. �μ¸²¥ ¤¥É¥±É¨·μ¢ ´¨Ö μ¡μ·μÉ´μ° Î ¸ÉμÉÒ
¸¨£´ ² ¶·μ¶Ê¸± ¥É¸Ö Î¥·¥§ Ë¨²ÓÉ· 	 ÉÉ¥·¢μ·É  ´¨§±¨Ì Î ¸ÉμÉ 4-£μ ¶μ·Ö¤±  ¸ ¶μ²μ¸μ°
¶·μ¶Ê¸± ´¨Ö 700 ±ƒÍ. — ¸ÉμÉ´Ò° ¨ Ë §μ¢Ò° μÉ±²¨± ¤²Ö ± ¦¤μ£μ ¤¨ËË¥·¥´Í¨ ²Ó´μ£μ
Ê¸¨²¨É¥²Ö ¸¡ ² ´¸¨·μ¢ ´Ò ¸ ¶μ³μÐÓÕ ¢¥±Éμ·´μ£μ  ´ ²¨§ Éμ·  Agilent 4395A.
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‘¨¸É¥³  Ê¸¨²¥´¨Ö Ê¸¶¥Ï´μ ¶·μÉ¥¸É¨·μ¢ ´  ¢ Ìμ¤¥ 54-£μ ¸¥ ´¸  ´Ê±²μÉ·μ´ . ‘Ì¥³ 
 ±É¨¢´μ£μ ¤¨μ¤´μ£μ ¤¥É¥±É¨·μ¢ ´¨Ö ¶μ§¢μ²¨²  ¨§³¥·¨ÉÓ ¡¥É É·μ´´ÊÕ Î ¸ÉμÉÊ μÉ ´ Î ² 
¨´¦¥±Í¨¨ (·¨¸. 3).

�¨¸. 3. ˆ§³¥·¥´¨¥ Qx ¸¶Ê¸ÉÖ 6 ³¸ ¶μ¸²¥ ¨´¦¥±Í¨¨ (¢·¥³Ö ¢ ³¸)
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