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1 ˆ´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° �μ¸¸¨°¸±μ°  ± ¤¥³¨¨ ´ Ê±, Œμ¸±¢ 

2 Œμ¸±μ¢¸±¨° Ë¨§¨±μ-É¥Ì´¨Î¥¸±¨° ¨´¸É¨ÉÊÉ (£μ¸Ê¤ ·¸É¢¥´´Ò° Ê´¨¢¥·¸¨É¥É),

Œμ¸±¢ , �μ¸¸¨Ö

�¸´μ¢´μ° Í¥²ÓÕ ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·  Baby-MIND (Magnetized Iron Neutrino De-
tector Å ³ £´¥É¨§¨·μ¢ ´´Ò° ¦¥²¥§´Ò° ´¥°É·¨´´Ò° ¤¥É¥±Éμ·) Ö¢²Ö¥É¸Ö ¨§ÊÎ¥´¨¥ ÔË-
Ë¥±É¨¢´μ¸É¨ ¨¤¥´É¨Ë¨± Í¨¨ § ·Ö¤  ³Õμ´μ¢ ¸ ¨³¶Ê²Ó¸ ³¨ μÉ 0,3 ¤μ 5 ƒÔ‚/c. �·¥¤-
¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ¶ · ³¥É·μ¢ ¤¥É¥±Éμ·  Baby-MIND.

The main purpose of the detector Baby-MIND (Magnetized Iron Neutrino Detector)
is the study of effectiveness of muons charge identiˇcation with pulses of 0.3 to 5 GeV/c.
This report presents the results of measurements of Baby-MIND detector parameters.

PACS: 29.40.Vj; 14.60.Lm
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§ ´¨³ ¥É¸Ö ˆ´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ��� (ˆŸˆ ���) ¸μ¢³¥¸É´μ ¸
“´¨¢¥·¸¨É¥Éμ³ †¥´¥¢Ò (¢ · ³± Ì ´¥°É·¨´´μ° ¶² ÉËμ·³Ò ¢ CERN) ¨ “´¨-
¢¥·¸¨É¥Éμ³ ƒ² §£μ.

BABY-MIND

MRD-¤¥É¥±Éμ· ¡Ê¤¥É ¨³¥ÉÓ ¸É·Ê±ÉÊ·Ê É¨¶  ®¸Ô´¤¢¨Î¯, ³μ¤Ê²¨ ¸Í¨´É¨²-
²ÖÉμ·  ¢¶¥·¥³¥Ï±Ê ¸ ³μ¤Ê²Ö³¨ ³ £´¥É¨§¨·μ¢ ´´μ£μ ¦¥²¥§ , μÉ¸Õ¤  ¨ ´ §¢ -
´¨¥ ¤¥É¥±Éμ·  Å Magnetized Iron Neutrino Detector (Baby-MIND). ‚¸¥£μ ¶² -
´¨·Ê¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ 33 ³μ¤Ê²Ö ³ £´¥É¨§¨·μ¢ ´´μ£μ ¦¥²¥§  ¨ 18 ³μ¤Ê²¥°
¸Í¨´É¨²²ÖÉμ·μ¢. ‚ ¸¢μÕ μÎ¥·¥¤Ó, ± ¦¤Ò° ¨§ ³μ¤Ê²¥° ¸Í¨´É¨²²ÖÉμ·μ¢ ¡Ê¤¥É
¸μ¸ÉμÖÉÓ ¨§ Î¥ÉÒ·¥Ì ¸²μ¥¢ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¶² ¸É¨´: ¤¢ÊÌ £μ·¨§μ´É ²Ó´ÒÌ
(48/47 ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ´  ¸²μ°) ¨ ¤¢ÊÌ ¢¥·É¨± ²Ó´ÒÌ ¸²μ¥¢ (¢μ-
¸¥³Ó ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ´  ¸²μ°) Å ¤ ´´ Ö ¸É·Ê±ÉÊ·  ¢Ò¡· ´  ¤²Ö
¶·¥¤μÉ¢· Ð¥´¨Ö ±·μ¸¸-Éμ±  ³¥¦¤Ê ¸Í¨´É¨²²ÖÍ¨μ´´Ò³¨ ¸Î¥ÉÎ¨± ³¨.

Œμ¤Ê²¨ ³ £´¥É¨§¨·μ¢ ´´μ£μ ¦¥²¥§  (·¨¸. 2,  ) ¡Ê¤ÊÉ μ¡³μÉ ´Ò ± ÉÊÏ± ³¨
¤²Ö ¸μ§¤ ´¨Ö ³ £´¨É´μ£μ ¶μ²Ö 1,5 ’² ¢ Í¥´É· ²Ó´μ° Î ¸É¨ ³μ¤Ê²Ö. Š ·É 
³ £´¨É´μ£μ ¶μ²Ö ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 2, ¡.

‚ ± Î¥¸É¢¥ μ·£ ´¨Î¥¸±μ£μ ¸Í¨´É¨²²ÖÉμ·  ¡Ò²¨ ¢Ò¡· ´Ò Ô±¸É·Ê¤¨·μ¢ ´-
´Ò¥ ¶²¨ÉÒ ¶μ²¨¸É¨·μ²  ¢ μ¸´μ¢¥ ¸ 1,5 % ¶ · É¥·Ë¥´¨²  (PTP) ¨ 0,01 %
�����  ´ ²μ£¨Î´μ ¶² ¸É³ ¸¸ ³, ¨¸¶μ²Ó§Ê¥³Ò³ ¤²Ö ¸Î¥ÉÎ¨±μ¢ ¤¥É¥±Éμ·  T2K
SMRD. �μ¢¥·Ì´μ¸ÉÓ μ¡· ¡ ÉÒ¢ ² ¸Ó Ì¨³¨Î¥¸±¨³ ¢¥Ð¥¸É¢μ³ (®“´¨¶² ¸É¯),
ÎÉμ¡Ò ¸μ§¤ ÉÓ 30Ä100-³±³ ¸²μ°, ¤¥°¸É¢ÊÕÐ¨° ¢ ± Î¥¸É¢¥ ¤¨ËËÊ§¨μ´´μ£μ μÉ-
· ¦ É¥²Ö [2].

ˆ´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ��� ¶·μ¢μ¤¨² ¨¸¶ÒÉ ´¨Ö ¶μ μ¶·¥¤¥²¥-
´¨Õ ¸¢¥Éμ¢ÒÌμ¤μ¢ ¶·μ¨§¢¥¤¥´´ÒÌ ¸Í¨´É¨²²ÖÉμ·μ¢ ¨ ¨§³¥·¥´¨Õ £¥μ³¥É·¨Î¥-
¸±¨Ì · §³¥·μ¢. ‚ Ô±¸¶¥·¨³¥´É¥ ¨¸¶μ²Ó§μ¢ ² ¸Ó Hamamatsu MPPC S12571-
025C, ËμÉμ¤ ÉÎ¨±¨ (1 × 1 ³³, · §³¥· ¶¨±¸¥²Ö 25 × 25 ³±³ [1]) ¡Ò²¨ ¶μ¤-

�¨¸. 2.  ) ‘μ¡· ´´Ò° ³μ¤Ê²Ó ³ £´¥É¨§¨·μ¢ ´´μ£μ ¦¥²¥§ . ¡) Š ·É  ³ £´¨É´μ£μ ¶μ²Ö
³ £´¥É¨§¨·μ¢ ´´μ£μ ¦¥²¥§  ¤¥É¥±Éμ·  Baby-MIND
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�¨¸. 3. ‘¢¥Éμ¢μ° ¢ÒÌμ¤ ( ) ¨  ¸¨³³¥É·¨Ö ¸¢¥Éμ¢μ£μ ¢ÒÌμ¤  (¡) £μ·¨§μ´É ²Ó´ÒÌ ¸Í¨´-
É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ¤¥É¥±Éμ·  Baby-MIND

�¨¸. 4. ‘¢¥Éμ¢μ° ¢ÒÌμ¤ ( ) ¨  ¸¨³³¥É·¨Ö ¸¢¥Éμ¢μ£μ ¢ÒÌμ¤  (¡) ¢¥·É¨± ²Ó´ÒÌ ¸Í¨´É¨²-
²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±μ¢ ¤¥É¥±Éμ·  Baby-MIND

±²ÕÎ¥´Ò ± μ¡μ¨³ ±μ´Í ³ ¸Í¨´É¨²²ÖÉμ· . ˆ§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó ¢ Í¥´É-
·¥ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¶²¨É. ’¥³¶¥· ÉÊ·  ¢μ ¢·¥³Ö É¥¸É¨·μ¢ ´¨Ö ¸μ¸É ¢²Ö² 
18Ä25 ◦‘. �¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤μ¢ ´¨° ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 3, 4.

‡�Š‹�—…�ˆ…

� §· ¡μÉ ´Ò ¨ ¸μ§¤ ´Ò ¸Í¨´É¨²²ÖÍ¨μ´´Ò¥ ¸Î¥ÉÎ¨±¨ ¤²Ö ´¥°É·¨´´μ£μ ¤¥-
É¥±Éμ·  Baby-MIND. �μ²ÊÎ¥´ ¸·¥¤´¨° ¸¢¥Éμ¢ÒÌμ¤ 66 ËμÉμÔ²¥±É·μ´μ¢/MIP
(Minimum Ionizing Particle) ´  7 ³³ ¶·¨ T = 22 ◦‘. ƒ¥μ³¥É·¨Ö ¢Ò¤¥·¦ ´ 
¸ ÉμÎ´μ¸ÉÓÕ 0,175 ³³, ¨ ¤μ¸É¨£´ÊÉμ ¢·¥³¥´´μ¥ · §·¥Ï¥´¨¥ 0,5 ´¸. �μ²Ê-
Î¥´´Ò¥ ¶ · ³¥É·Ò ¶μ²´μ¸ÉÓÕ Ê¤μ¢²¥É¢μ·ÖÕÉ É·¥¡μ¢ ´¨Ö³ ± ¸Í¨´É¨²²ÖÍ¨μ´-
´Ò³ ¸Î¥ÉÎ¨± ³ ¤²Ö ¸¥£³¥´É¨·μ¢ ´´μ£μ ´¥°É·¨´´μ£μ ¤¥É¥±Éμ·  MIND, ±μÉμ-
·Ò¥ ¶² ´¨·Ê¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¢ Ô±¸¶¥·¨³¥´É¥ WAGASCI.
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‡ ¢¨¸¨³μ¸ÉÓ ¸¢¥Éμ¢μ£μ ¢ÒÌμ¤  μÉ ¶μ§¨Í¨¨ ¸μ¡ÒÉ¨Ö μ¶·¥¤¥²Ö² ¸Ó ¢μ ¢·¥³Ö
É¥¸Éμ¢ ´  ¶ÊÎ±¥ ¢ –…�� ¢ Ô±¸¶¥·¨³¥´É ²Ó´μ° §μ´¥ ’9. ˆ¸¶μ²Ó§μ¢ ²¸Ö ¶ÊÎμ±
´¥°É· ²Ó´ÒÌ ¶¨μ´μ¢ ¸ Ô´¥·£¨¥° 10 ƒÔ‚/c. ’¥¸É¨·μ¢ ²¨¸Ó É·¨ £μ·¨§μ´É ²Ó-
´ÒÌ ¸Í¨´É¨²²ÖÍ¨μ´´ÒÌ ¸Î¥ÉÎ¨±  Baby-MIND. �¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° ¶·¥¤-
¸É ¢²¥´Ò ¢ ¤μ±² ¤¥ [3].

�² £μ¤ ·´μ¸É¨. ˆ¸¸²¥¤μ¢ ´¨¥ ¢Ò¶μ²´¥´μ ¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥
�””ˆ ¢ · ³± Ì ´ ÊÎ´μ£μ ¶·μ¥±É  º16-32-00766 ®� §· ¡μÉ±  ¶·μÉμÉ¨¶  ¶μ²-
´μ¸ÉÓÕ  ±É¨¢´μ£μ ¸Í¨´É¨²²ÖÍ¨μ´´μ£μ ¤¥É¥±Éμ· ¯.
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