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ŠÊÎ¨´¸±¨° �.�. ¨ ¤·. P13-2011-44
ˆ¸¶μ²Ó§μ¢ ´¨¥ ± Éμ¤´μ° ¶μ¢¥·Ì´μ¸É¨ ¸É·μÊ-É·Ê¡±¨
¤²Ö ¨§³¥·¥´¨Ö ±μμ·¤¨´ É É·¥±  ¢¤μ²Ó ¶·μ¢μ²μÎ±¨

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ±μμ·¤¨´ É´Ò¥ ¤¥É¥±Éμ·Ò ´  μ¸´μ¢¥ ¸É·μÊ-É·Ê¡μ± ´ -
Ï²¨ Ï¨·μ±μ¥ ¶·¨³¥´¥´¨¥ ¢ Ë¨§¨±¥ ¢Ò¸μ±¨Ì Ô´¥·£¨°. 	Éμ ¸¢Ö§ ´μ ¸ ¢Ò¸μ±μ°
ÉμÎ´μ¸ÉÓÕ ¨§³¥·¥´¨Ö · ¤¨ ²Ó´μ° ±μμ·¤¨´ ÉÒ ¶μ ¢·¥³¥´¨ ¤·¥°Ë  ¨ ³ ²Ò³ ±μ-
²¨Î¥¸É¢μ³ ¢¥Ð¥¸É¢  ´  ¶ÊÉ¨ ¨§³¥·Ö¥³ÒÌ Î ¸É¨Í. „μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨ ¶·μ-
¡²¥³μ° Ö¢²Ö²μ¸Ó ¨§³¥·¥´¨¥ ¶·μ¤μ²Ó´μ° ±μμ·¤¨´ ÉÒ ¢¤μ²Ó ¶·μ¢μ²μÎ±¨. ‚ ¤ ´-
´μ° · ¡μÉ¥ ¶·¥¤²μ¦¥´ ¸¶μ¸μ¡ ¨§³¥·¥´¨Ö ¶·μ¤μ²Ó´μ° ±μμ·¤¨´ ÉÒ ¸· ¡ ÉÒ¢ ´¨Ö
(z-±μμ·¤¨´ ÉÒ) ¸É·μÊ-¤¥É¥±Éμ·  ¢¤μ²Ó ¶·μ¢μ²μÎ±¨, μ¸´μ¢ ´´Ò° ´  ¨§³¥·¥´¨¨
¸¨£´ ²μ¢ ¸ ± Éμ¤μ¢ ¤¥É¥±Éμ· .

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
�ˆŸˆ.

�·¥¶·¨´É �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2011

Kuchinskii N.A. et al. P13-2011-44
Using the Cathode Surface of Straw Tube
for Measuring the Track Coordinates along the Wire

Currently, the coordinate detectors based on straw tubes are widely used in
high energy physics. This is caused by a high accuracy of the radial coordinate
measurement using the drift time and a small amount of matter in the way of
the measured particles. So far, the remaining problem is the measurement of the
coordinate along the wire. This paper proposes a method for measuring the hit
coordinates along the wire in a straw tube detector using the signals from the cathodes
of the detector.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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’·¥±μ¢Ò¥ ¤¥É¥±Éμ·Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¨´¤¨¢¨¤Ê ²Ó´ÒÌ Éμ´±μ¸É¥´´ÒÌ
É·Ê¡μ± ³ ²μ£μ ¤¨ ³¥É·  (¸É·μÊ-É·Ê¡μ±) ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö Ï¨·μ±μ ¨¸¶μ²Ó§Ê-
ÕÉ¸Ö ¢ ¡μ²ÓÏ¨Ì Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ Ê¸É ´μ¢± Ì Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° [1].
„¥É¥±Éμ·Ò É ±μ£μ É¨¶  ¨³¥ÕÉ ³ ²ÊÕ · ¤¨ Í¨μ´´ÊÕ ¤²¨´Ê,   Í¨²¨´¤·¨Î¥¸± Ö
£¥μ³¥É·¨Ö μ¡¥¸¶¥Î¨¢ ¥É ¢Ò¸μ±¨¥ Ô²¥±É·μ¸É É¨Î¥¸±¨¥ ¨ ³¥Ì ´¨Î¥¸±¨¥ ¸¢μ°-
¸É¢ , ¢μ§³μ¦´μ¸ÉÓ · ¡μÉÒ ¶·¨ ¢Ò¸μ±¨Ì ¤ ¢²¥´¨ÖÌ. ‚ ¦´μ Éμ, ÎÉμ ± ¦¤ Ö
É·Ê¡±  Ö¢²Ö¥É¸Ö ¨´¤¨¢¨¤Ê ²Ó´μ ´¥§ ¢¨¸¨³μ° ¨ ¢ÒÌμ¤ ¨§ · ¡μÎ¥£μ ¸μ¸ÉμÖ´¨Ö,
¢ Éμ³ Î¨¸²¥ μ¡·Ò¢ ¶·μ¢μ²μÎ±¨ ¢ μ¤´μ° ¨§ ´¨Ì, ´¥ ´ ·ÊÏ ¥É · ¡μÉÊ ¤¥É¥±Éμ· 
¢ Í¥²μ³.

� ¤¨ ²Ó´ Ö ±μμ·¤¨´ É  ¢ ¸É·μÊ-É·Ê¡±¥ μ¶·¥¤¥²Ö¥É¸Ö ¶μ ¢·¥³¥´¨ ¤·¥°Ë .
„²Ö ¨§³¥·¥´¨Ö ±μμ·¤¨´ ÉÒ ¸· ¡ ÉÒ¢ ´¨Ö ¢¤μ²Ó ´¨É¨ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¨¸-
¶μ²Ó§ÊÕÉ¸Ö ¢ μ¸´μ¢´μ³ ¤μ¶μ²´¨É¥²Ó´Ò¥ ¢´¥Ï´¨¥ ¸É·¨¶Ò. 	Éμ ¶μ§¢μ²Ö¥É
¶μ²ÊÎ¨ÉÓ Ìμ·μÏ¥¥ (¤μ 100 ³±³) ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ¢¤μ²Ó  ´μ¤´μ°
´¨É¨,   É ±¦¥ Ê¸²μ¦´Ö¥É ±μ´¸É·Ê±Í¨Õ ¤¥É¥±Éμ·  ¨ ¢´μ¸¨É ¤μ¶μ²´¨É¥²Ó´μ¥
¢¥Ð¥¸É¢μ [2]. ’ ±μ¥ ·¥Ï¥´¨¥ ¶·¥¤²μ¦¥´μ ¨ ¤²Ö ¶·μ¥±É  Mu2e ¢ FNAL ¶μ
¶μ¨¸±Ê μ → e-±μ´¢¥·¸¨¨ [3].

‚ ¤ ´´μ° · ¡μÉ¥ ¶·¥¤² £ ¥É¸Ö ¶·¨´Í¨¶¨ ²Ó´μ ´μ¢Ò° ¸¶μ¸μ¡ ¨§³¥·¥´¨Ö
z-±μμ·¤¨´ ÉÒ ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ ¤²Ö ¸É·μÊ-É·Ê¡μ±, μ¸´μ¢ ´´Ò° ´  ¨´Ëμ·³ -
Í¨¨, ¶μ²ÊÎ ¥³μ° ¸ ± Éμ¤  É·Ê¡±¨, ¨ ´¥ É·¥¡ÊÕÐ¨° ¢´¥¸¥´¨Ö ¤μ¶μ²´¨É¥²Ó´μ£μ
¢¥Ð¥¸É¢  ¢ ¤¥É¥±Éμ·. �·¥¤² £ ¥³Ò° ³¥Éμ¤ ¨§³¥·¥´¨Ö Ö¢²Ö¥É¸Ö ±μ³¡¨´ Í¨¥°
¤¢ÊÌ ³¥Éμ¤μ¢. �  ¶¥·¢μ³ ÔÉ ¶¥ ¶·μ¢μ¤¨É¸Ö ¨§³¥·¥´¨¥ ±μμ·¤¨´ ÉÒ ¢¤μ²Ó  ´μ¤-
´μ° ¶·μ¢μ²μÎ±¨, μ¸´μ¢ ´´μ¥ ´  ¶·¨´Í¨¶¥ ¤¥²¥´¨Ö § ·Ö¤μ¢ [4]. ’ ±¨³ ¸¶μ-
¸μ¡μ³ ¶·¨ ²¨´¥°´μ³ ¸μ¶·μÉ¨¢²¥´¨¨  ´μ¤´μ° ¶·μ¢μ²μÎ±¨ 2200 �³/³ ³μ¦¥É
¡ÒÉÓ ¤μ¸É¨£´ÊÉ  ÉμÎ´μ¸ÉÓ ³¥´ÓÏ¥ 2 % μÉ ¤²¨´Ò ± ¦¤μ° É·Ê¡±¨, ÎÉμ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¨³ μ¡· §μ³ £·Ê¡μ μ¶·¥¤¥²Ö¥É ³¥¸Éμ ¸· ¡ ÉÒ¢ ´¨Ö. „²Ö ¡μ²¥¥ ÉμÎ-
´μ£μ μ¶·¥¤¥²¥´¨Ö ³¥¸É  ¸· ¡ ÉÒ¢ ´¨Ö ¨¸¶μ²Ó§Ê¥É¸Ö É ± ´ §Ò¢ ¥³ Ö ¸É·Ê±ÉÊ· 
®¤¢μ°´μ° ±²¨´¯ (double wedge) ´  ± Éμ¤´μ° ¶μ¢¥·Ì´μ¸É¨ [5].

„²Ö ¨§³¥·¥´¨° ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¸É·μÊ-É·Ê¡±¨ ¤¨ ³¥É·μ³ 10 ³³, ¨§£μÉμ-
¢²¥´´Ò¥ ¨§ ³ °² ·μ¢μ° ²¥´ÉÒ ¸  ²Õ³¨´¨¥¢Ò³ ¶μ±·ÒÉ¨¥³ ¶ÊÉ¥³ Ê²ÓÉ· §¢Ê-
±μ¢μ° ¸¢ ·±¨ ¶μ ³¥Éμ¤¨±¥, · §· ¡μÉ ´´μ° ¢ ‹”‚	 �ˆŸˆ [6]. �  ³¥É ²-
²¨§¨·μ¢ ´´μ° ¶μ¢¥·Ì´μ¸É¨ ³ °² ·μ¢μ° ²¥´ÉÒ Éμ²Ð¨´μ° 30 ³±³ ¶ÊÉ¥³ ¢Ò-
É· ¢²¨¢ ´¨Ö ¤¥² ¥É¸Ö É·¥¡Ê¥³Ò° ·¨¸Ê´μ± ± Éμ¤μ¢. ˆ¸¶μ²Ó§Ê¥³ Ö ´ ³¨ Ëμ·³ 
·¨¸Ê´±  ± Éμ¤´ÒÌ ¸É·¨¶μ¢ ¶μ± § ´  ´  ·¨¸. 1. �´  ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ± Éμ-
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�¨¸. 1. � §¢¥·É±  ¸É·μÊ-É·Ê¡±¨ ¸ ¤¢Ê³Ö ± Éμ¤ ³¨, ¨¸¶μ²Ó§μ¢ ¢Ï¥°¸Ö ¢ ¨¸¶ÒÉ ´¨ÖÌ

¤´ÊÕ ¶μ¢¥·Ì´μ¸ÉÓ, · §¤¥²¥´´ÊÕ Ô²¥±É·¨Î¥¸±¨ ´  ¤¢  §¨£§ £μμ¡· §´ÒÌ ¸É·¨¶ 
¸ ¶¥·¨μ¤¨Î¥¸±μ° ¸É·Ê±ÉÊ·μ° ¨ Ï £μ³ 80 ³³. ‚Ò¡μ· ± Éμ¤´μ£μ ·¨¸Ê´±  ¸ É -
±¨³ Ï £μ³ ¸¢Ö§ ´ ¸ ¶·¥¤¶μ² £ ¥³μ° ¢ ¤ ²Ó´¥°Ï¥³ ¤²¨´μ° É·Ê¡±¨ 2000 ³³ ¨
ÉμÎ´μ¸ÉÓÕ ³¥Éμ¤  ¤¥²¥´¨Ö Éμ±μ¢ ³¥´ÓÏ¥ 2 %. ‚ ÔÉμ³ ¸²ÊÎ ¥ ±μμ·¤¨´ É´ Ö
ÉμÎ´μ¸ÉÓ, ¶μ²ÊÎ ¥³ Ö ³¥Éμ¤μ³ ¤¥²¥´¨Ö Éμ±μ¢, ³¥´ÓÏ¥ ¶μ²Ê¶¥·¨μ¤  ¸É·Ê±ÉÊ·Ò
·¨¸Ê´±  ¸É·¨¶μ¢.

�μ¸±μ²Ó±Ê ±μμ·¤¨´ É  ¢¤μ²Ó ´¨É¨ μ¶·¥¤¥²Ö¥É¸Ö ¶μ ¸μμÉ´μÏ¥´¨Õ § ·Ö-
¤μ¢, ´ ¢μ¤¨³ÒÌ ´  ¸É·¨¶Ò É·Ê¡±¨, Éμ ÉμÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö ¡Ê¤¥É μ¶·¥¤¥²ÖÉÓ¸Ö
¢ μ¸´μ¢´μ³ μÉ´μÏ¥´¨¥³ ¤²¨´Ò μ±·Ê¦´μ¸É¨ É·Ê¡±¨ ± ¶μ²Ê¶¥·¨μ¤Ê ·¨¸Ê´± 
± Éμ¤μ¢ ¨, ¢ ³¥´ÓÏ¥° ¸É¥¶¥´¨, ³¥Ì ´¨Î¥¸±¨³¨ ´¥ÉμÎ´μ¸ÉÖ³¨ ¨§£μÉμ¢²¥´¨Ö
± Éμ¤μ¢ ¨ ¸ ³μ° É·Ê¡±¨, ÏÊ³ ³¨ Ô²¥±É·μ´¨±¨. �·¨ ÔÉμ³ ¤²Ö μ¤¨´ ±μ¢μ£μ
· ¸¸ÉμÖ´¨Ö  ´μ¤Ä± Éμ¤ ¸¨£´ ²Ò ´  ± Éμ¤ Ì ¢ ´ Ï¥³ ¤¥É¥±Éμ·¥ ¡μ²ÓÏ¥, Î¥³
¢ ¶²μ¸±μ° £¥μ³¥É·¨¨,   ¨Ì μÉ´μÏ¥´¨¥ ´¥ § ¢¨¸¨É μÉ  ³¶²¨ÉÊ¤Ò ¸¨£´ ²  ´ 
 ´μ¤¥, ÎÉμ ¸¢Ö§ ´μ ¸ Í¨²¨´¤·¨Î¥¸±μ° ¸¨³³¥É·¨¥° ± Éμ¤  μÉ´μ¸¨É¥²Ó´μ  ´μ¤-
´μ° ¶·μ¢μ²μÎ±¨.

�  ·¨¸. 2, 3 ¶μ± § ´Ò Ô±¸¶¥·¨³¥´É ²Ó´ Ö Ê¸É ´μ¢± , ¨¸¶μ²Ó§μ¢ ¢Ï Ö¸Ö
¤²Ö ¨§³¥·¥´¨°, ¨ ¸Ì¥³  ¨§³¥·¥´¨°. ’·Ê¡±  μ¡²ÊÎ ² ¸Ó Ô²¥±É·μ´ ³¨ μÉ ¨¸-
ÉμÎ´¨±  Sr90. ’·¨££¥·μ³ ¡Ò²¨ ¸μ¢¶ ¤¥´¨Ö ¸¨£´ ²μ¢ μÉ  ´μ¤´μ° ¶·μ¢μ²μÎ±¨
¨ ¸Í¨´É¨²²ÖÉμ· . �μ¸²¥ Ê¸¨²¨É¥²Ö Š�’�„-1 [7] ¸¨£´ ²Ò ¶μ¸ÉÊ¶ ²¨ ´  ¡²μ±

�¨¸. 2. ‘Ì¥³  Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨: 1 Å ¨¸ÉμÎ´¨± Sr90; 2 Å ±μ²²¨³ Éμ·Ò
¸ μÉ¢¥·¸É¨¥³ ¤¨ ³¥É·μ³ 2 ³³; 3 Å ¸Í¨´É¨²²ÖÉμ· 5 × 5 × 2 ³³; 4 Å¢Ò¢μ¤  ´μ¤´μ°
¶·μ¢μ²μÎ±¨; 5 Å¢Ò¢μ¤Ò ± Éμ¤μ¢; 6 Å ±μ´Í¥¢¨±¨ ¸É·μÊ-É·Ê¡±¨
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�¨¸. 3. ‘Ì¥³  ¨§³¥·¥´¨°: ‘‘ Å ¸Ì¥³  ¸μ¢¶ ¤¥´¨°; V1720 Å μÍ¨Ë·μ¢ É¥²Ó Ëμ·³Ò
¨³¶Ê²Ó¸μ¢ (CAEN, 250 M, 12 Bit) [8]; Š�’�„-1 ¨ Ampl8-3 Å Ê¸¨²¨É¥²¨

�¨¸. 4. �É´μÏ¥´¨¥ ´ ¢¥¤¥´´μ£μ § ·Ö¤  ´  μ¤´μ³ ¨§ ± Éμ¤μ¢ ± ¸Ê³³ ·´μ³Ê § ·Ö¤Ê
¢ § ¢¨¸¨³μ¸É¨ μÉ ¶μ²μ¦¥´¨Ö ¨¸ÉμÎ´¨± . ‘¶²μÏ´ Ö ²¨´¨Ö Å ·¥§Ê²ÓÉ ÉÒ · ¸Î¥Éμ¢;
ÉμÎ±¨ Å Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥

μÍ¨Ë·μ¢±¨ Ëμ·³Ò ¨³¶Ê²Ó¸μ¢ V1720 (CAEN, 250 M, 12 Bit) [8] ¨ ¤ ²¥¥ ¢ �Š.
�μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶μ± § ´Ò ´  ·¨¸. 4. �  Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ÉμÎ±¨ ´ -
²μ¦¥´Ò  ´ ²¨É¨Î¥¸±¨¥ · ¸Î¥ÉÒ [9]. ‚¨¤´μ Ìμ·μÏ¥¥ ¸μ¢¶ ¤¥´¨¥ ·¥§Ê²ÓÉ Éμ¢.

�Í¥´±Ê ÉμÎ´μ¸É¨ ¨§³¥·¥´¨Ö ±μμ·¤¨´ ÉÒ ¢¤μ²Ó ¶·μ¢μ²μÎ±¨ ³μ¦´μ ¸¤¥-
² ÉÓ ¨§ p¨¸. 5. ‘ ÊÎ¥Éμ³ Éμ£μ, ÎÉμ Ï¨·¨´  ±μ²²¨³¨·μ¢ ´´μ£μ ¶ÊÎ±  Ô²¥±É·μ-
´μ¢ μÉ ¨¸ÉμÎ´¨±  · ¢´  2 ³³, ÉμÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö ³¥´ÓÏ¥ 1 ³³. ‚ · ¡μÉ¥
¨¸¶μ²Ó§μ¢ ² ¸Ó £ §μ¢ Ö ¸³¥¸Ó Ar : CO2 (70 : 30).

3



�¨¸. 5. �É´μÏ¥´¨¥ ´ ¢¥¤¥´´μ£μ § ·Ö¤  ´  μ¤´μ³ ¨§ ± Éμ¤μ¢ ± ¸Ê³³ ·´μ³Ê § ·Ö¤Ê ¢
μ¤´μ° ¨§ ÉμÎ¥±

� ¤μ ¸· §Ê ¸± § ÉÓ, ÎÉμ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ± Éμ¤´μ° ¶μ¢¥·Ì´μ¸É¨ ¸ ¤¢Ê³Ö
± Éμ¤´Ò³¨ ¸É·¨¶ ³¨ (¸³. ·¨¸. 1) ¢μ§´¨± ¥É ´¥μ¤´μ§´ Î´μ¸ÉÓ μ¶·¥¤¥²¥´¨Ö
z-±μμ·¤¨´ ÉÒ, ¸¢Ö§ ´´ Ö ¸ ¸¨³³¥É·¨¥° μÉ´μÏ¥´¨Ö ´ ¢μ¤¨³ÒÌ ´  ¸É·¨¶Ò § -
·Ö¤μ¢ μÉ´μ¸¨É¥²Ó´μ ÉμÎ±¨ ¨§³¥´¥´¨Ö Ê£²  ´ ±²μ´  ²¨´¨¨, · §¤¥²ÖÕÐ¥° ¨Ì.
�¥μ¤´μ§´ Î´μ¸ÉÓ Ê¸É· ´Ö¥É¸Ö ¢¢¥¤¥´¨¥³ É·¥ÉÓ¥£μ ± Éμ¤´μ£μ ¸É·¨¶ . 	Éμ ³μ-
¦¥É ¨ ´¥ ¶μÉ·¥¡μ¢ ÉÓ¸Ö, ¥¸²¨ ÊÎ¥¸ÉÓ Éμ, ÎÉμ É·Ê¡±¨ ¢¸¥£¤  ¸μ¡¨· ÕÉ¸Ö ¢
´¥¸±μ²Ó±μ ¸²μ¥¢ ¨ ¢ ± ¦¤μ³ ¸²μ¥ É·Ê¡±¨ ³μ¦´μ ¸¤¢¨£ ÉÓ μÉ´μ¸¨É¥²Ó´μ ¤·Ê£
¤·Ê£ . 	ÉμÉ ³¥Éμ¤ μ¶·¥¤¥²¥´¨Ö ±μμ·¤¨´ ÉÒ É·¥±  ¢¤μ²Ó  ´μ¤´μ° ¶·μ¢μ²μÎ±¨
· ¡μÉ ¥É ¢ ¸²ÊÎ ¥ μ¤´μ£μ É·¥±  ¢ ¸É·μÊ-É·Ê¡±¥. �·¨ ¡μ²ÓÏ¥³ Î¨¸²¥ É·¥±μ¢ ´ 
± Éμ¤ Ì ¶·μ¨¸Ìμ¤¨É ´ ²μ¦¥´¨¥ ¸¨£´ ²μ¢.

‘ ·μ¸Éμ³ ¨´É¥´¸¨¢´μ¸É¨ ¶ÊÎ±μ¢ Ê¸±μ·¨É¥²¥° ¨ ³´μ¦¥¸É¢¥´´μ¸É¨ ¢ ¸μ-
¡ÒÉ¨ÖÌ μÎ¥´Ó  ±ÉÊ ²Ó´  ¶·μ¡²¥³  Ê¢¥²¨Î¥´¨Ö § £·Ê§μÎ´μ° ¸¶μ¸μ¡´μ¸É¨ ¤¥-
É¥±Éμ·μ¢ ¨ ¸É·μÊ-É·Ê¡μ± ¢ Î ¸É´μ¸É¨. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ³Ò ¨§ÊÎ ¥³ ¸¶μ¸μ¡
Ê¢¥²¨Î¥´¨Ö § £·Ê§μÎ´μ° ¸¶μ¸μ¡´μ¸É¨ ¸É·μÊ-É·Ê¡±¨. �¥§Ê²ÓÉ ÉÒ ¡Ê¤ÊÉ μ¶Ê¡²¨-
±μ¢ ´Ò ¢ ¸²¥¤ÊÕÐ¥° · ¡μÉ¥.

’ ±¨³ μ¡· §μ³, ¶μ± § ´  ¢μ§³μ¦´μ¸ÉÓ ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·μ¢ ¸ ¨¸¶μ²Ó§μ¢ -
´¨¥³ ± Éμ¤´μ° ¶μ¢¥·Ì´μ¸É¨ ¸É·μÊ-É·Ê¡±¨ ¸ ¨§³¥·¥´¨¥³ z-±μμ·¤¨´ ÉÒ ¢¤μ²Ó
 ´μ¤´μ° ¶·μ¢μ²μÎ±¨ ¸ ÉμÎ´μ¸ÉÓÕ ³¥´ÓÏ¥ 1 ³³.

�¢Éμ·Ò ¡² £μ¤ ·ÖÉ ‚.Œ. ƒ·¥¡¥´Õ±  ¨ „. ‹. „¥³¨´  §  ¶²μ¤μÉ¢μ·´Ò¥ ¤¨¸-
±Ê¸¸¨¨,   ‚.�. �¨±¨É¨´  §  ¨´É¥·¥¸ ± · ¡μÉ¥.

� ¡μÉ  ¢Ò¶μ²´¥´  ¶·¨ ¶μ¤¤¥·¦±¥ �””ˆ, £· ´É 11-02-01472-a, ¨ ��””ˆ,
£· ´É ”10„-006.
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