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ˆ§ÊÎ¥´¨¥ £ §μ· §·Ö¤´ÒÌ ¶·μÍ¥¸¸μ¢
¢ ”�“  ¢Éμ±μ··¥²ÖÍ¨μ´´Ò³ ³¥Éμ¤μ³

ˆ§ÊÎ¥´μ ¢²¨Ö´¨¥ · §´μ¸É¨ ¶μÉ¥´Í¨ ²μ¢ ´  Ô²¥±É·μ¤ Ì Ëμ±Ê¸¨·ÊÕÐ¨Ì ± -
³¥· XP2020, ”�“-85, ”�“-87, ”�“-93 ´  ¨´É¥´¸¨¢´μ¸ÉÓ ¶μ¸²¥¨³¶Ê²Ó¸μ¢, ¢μ§-
´¨± ÕÐ¨Ì ¢¸²¥¤¸É¢¨¥ £ §μ· §·Ö¤´ÒÌ ¶·μÍ¥¸¸μ¢. �μ²ÊÎ¥´Ò ¸¶¥±É·Ò § ·Ö¤μ¢ÒÌ
· ¸¶·¥¤¥²¥´¨° ÔÉμ° ± É¥£μ·¨¨ ¨³¶Ê²Ó¸μ¢.

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

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2012

Morozov V.A., Morozova N.V. P13-2012-125
Investigation of Gas Discharge Processes
in PMTs by the Autocorrelation Method

The effect of the potential different at the focusing chamber electrodes of the
FEU-85, FEU-87, and FEU-93 photomultipliers on the intensity of afterpulses re-
sulting from gas discharge processes is investigated. With appropriately selected
potentials, the number of recorded secondary pulses can be decreased. Charge distri-
bution spectra are obtained for this sort of pulses, which gives a qualitative estimate
of both the homogeneity of the charge and mass distribution of residual gases and
the ionÄelectron emission coefˇcients.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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� §¢¨É¨¥ £ §μ· §·Ö¤´ÒÌ ¶·μÍ¥¸¸μ¢ ¢ ”�“ ¸¢Ö§ ´μ ¸ ¶·μÌμ¦¤¥´¨¥³ Ô²¥±-
É·μ´´ÒÌ ¶μÉμ±μ¢, ¢μ§´¨± ÕÐ¨Ì ¶·¨ ·¥£¨¸É· Í¨¨ ËμÉμ´´μ£μ ¨§²ÊÎ¥´¨Ö. �·μ-
¨¸Ìμ¤ÖÐ Ö ¶·¨ ÔÉμ³ ¨μ´¨§ Í¨Ö μ¸É ÉμÎ´ÒÌ £ §μ¢ ¢ ”�“ ¶·¨¢μ¤¨É ± ¤·¥°ËÊ
± ËμÉμ± Éμ¤Ê ¨²¨ ± ¤¨´μ¤ ³ ¶μ²μ¦¨É¥²Ó´μ § ·Ö¦¥´´ÒÌ ¨μ´μ¢ ¸ ¶μ¸²¥¤Ê-
ÕÐ¥° ¢Éμ·¨Î´μ° ¨μ´-Ô²¥±É·μ´´μ° Ô³¨¸¸¨¥° Ô²¥±É·μ´μ¢. ‚μ§´¨± ÕÐ¨¥ ¶·¨
ÔÉμ³ ¶μ¸²¥¨³¶Ê²Ó¸Ò μ¡² ¤ ÕÉ ¤¢Ê³Ö Ì · ±É¥·´Ò³¨ μ¸μ¡¥´´μ¸ÉÖ³¨: ¢·¥³Ö
¨Ì ¶μÖ¢²¥´¨Ö ¶μ¸²¥ ¶·μÌμ¦¤¥´¨Ö μ¸´μ¢´μ£μ ¸¨£´ ²  μ¶·¥¤¥²Ö¥É¸Ö ¢·¥³¥´¥³
¤·¥°Ë  ¨μ´μ¢ μÉ ³¥¸É  ¨Ì μ¡· §μ¢ ´¨Ö ¤μ ËμÉμ± Éμ¤  ¨ μ¡ÒÎ´μ ¸μ¸É ¢²Ö¥É μÉ
¤¥¸ÖÉ±μ¢ ´ ´μ¸¥±Ê´¤ ¤μ ¤¥¸ÖÉ±μ¢ ³¨±·μ¸¥±Ê´¤. ‚Éμ· Ö μ¸μ¡¥´´μ¸ÉÓ ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ÔÉμ£μ É¨¶  § ±²ÕÎ ¥É¸Ö ¢ ¸ÊÐ¥¸É¢μ¢ ´¨¨ ¶·¥¤¥²  ¢ ¨Ì  ³¶²¨ÉÊ¤´μ³
(§ ·Ö¤μ¢μ³) · ¸¶·¥¤¥²¥´¨¨, ±μÉμ·μ¥ μ¶·¥¤¥²Ö¥É¸Ö ¢¥²¨Î¨´μ° ±μÔËË¨Í¨¥´É 
¢Éμ·¨Î´μ° ¨μ´-Ô²¥±É·μ´´μ° Ô³¨¸¸¨¨, § ¢¨¸ÖÐ¥° μÉ Z, ³ ¸¸Ò ¨ § ·Ö¤  ¨μ-
´μ¢. �¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤μ¢ ´¨Ö  ³¶²¨ÉÊ¤´μ-¢·¥³¥´´μ° § ¢¨¸¨³μ¸É¨ ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢, μ¡Ê¸²μ¢²¥´´ÒÌ ¨μ´´μ° μ¡· É´μ° ¸¢Ö§ÓÕ, μÉ  ³¶²¨ÉÊ¤Ò μ¸´μ¢´μ£μ
¸¨£´ ² ,   É ±¦¥ § ¢¨¸¨³μ¸ÉÓ ¸±μ·μ¸É¨ ¸Î¥É  ¶μ¸²¥¨³¶Ê²Ó¸μ¢ μÉ ¸±μ·μ¸É¨
¸Î¥É  μ¸´μ¢´ÒÌ ¨³¶Ê²Ó¸μ¢ ¶·¥¤¸É ¢²¥´Ò ¢ · ¡μÉ¥ [1]. –¥²Ó ¤ ´´μ° · ¡μÉÒ
§ ±²ÕÎ ² ¸Ó ¢ μ¶É¨³¨§ Í¨¨ · §´μ¸É¨ ¶μÉ¥´Í¨ ²μ¢ ´  Ô²¥±É·μ¤ Ì ¢ Ëμ±Ê¸¨-
·ÊÕÐ¥° ± ³¥·¥ ”�“ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ³¨´¨³ ²Ó´μ° ¸±μ·μ¸É¨ ¸Î¥É  ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ¶·¨ ³ ±¸¨³ ²Ó´μ°  ³¶²¨ÉÊ¤¥ ¢ÒÌμ¤´μ£μ ¸¨£´ ² ,   É ±¦¥ ¢  ´ ²¨§¥
§ ·Ö¤μ¢μ£μ · ¸¶·¥¤¥²¥´¨Ö ¶μ¸²¥¨³¶Ê²Ó¸μ¢.

ˆ§³¥·¥´¨Ö ¶·μ¨§¢μ¤¨²¨¸Ó ´   ¢Éμ±μ··¥²ÖÍ¨μ´´μ³ μ¤´μ±·¨¸É ²Ó´μ³
¸Í¨´É¨²²ÖÍ¨μ´´μ³ ¢·¥³¥´´μ³ ¸¶¥±É·μ³¥É·¥ É·¥Ì³¥·´ÒÌ § ¤¥·¦ ´´ÒÌ ¸μ¢¶ -
¤¥´¨°, ¡²μ±-¸Ì¥³  ±μÉμ·μ£μ ¶·¨¢¥¤¥´  ´  ·¨¸. 1. 	Ò²¨ ¨¸¸²¥¤μ¢ ´Ò ËμÉμ-

�¨¸. 1. 	²μ±-¸Ì¥³   ¢Éμ±μ··¥²ÖÍ¨μ´´μ£μ μ¤´μ±·¨¸É ²Ó´μ£μ ¸Í¨´É¨²²ÖÍ¨μ´´μ£μ ¸¶¥±-
É·μ³¥É·  É·¥Ì³¥·´ÒÌ § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨°
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Ê³´μ¦¨É¥²¨ •�2020, ”�“-85, ”�“-87 ¨ ”�“-93. ‚ ¨§³¥·¥´¨ÖÌ ¨¸¶μ²Ó§μ-
¢ ´Ò ¡²μ±¨ ´ ´μ¸¥±Ê´¤´μ° Ô²¥±É·μ´¨±¨ Ë¨·³Ò ORTEC Å ¤¨¸±·¨³¨´ Éμ·
CFD-572 ¨ ¢·¥³Ö ³¶²¨ÉÊ¤´Ò° ¶·¥μ¡· §μ¢ É¥²Ó ‚�� Å TPHC-467. ‚ ± Î¥-
¸É¢¥ ¨¸ÉμÎ´¨±  ¸¢¥É  ¨¸¶μ²Ó§μ¢ ²¸Ö ¸¢¥Éμ¤¨μ¤.

�μ¤¡μ· ¶μÉ¥´Í¨ ²μ¢ ¢ Ëμ±Ê¸¨·ÊÕÐ¥° ± ³¥·¥ ¶μ§¢μ²Ö¥É ¤²Ö ´¥±μÉμ·ÒÌ
É¨¶μ¢ ”�“ ¶μ¤μ¡· ÉÓ ·¥¦¨³, ±μÉμ·Ò° μ¡¥¸¶¥Î¨¢ ¥É ³ ±¸¨³ ²Ó´ÊÕ  ³¶²¨-
ÉÊ¤Ê μ¸´μ¢´μ£μ ¸¨£´ ²  ¶·¨ ³¨´¨³ ²Ó´μ° ¸±μ·μ¸É¨ ¸Î¥É  ¶μ¸²¥¨³¶Ê²Ó¸μ¢.
�·μ¢¥¤¥´´Ò¥ · ´¥¥ ¶μ¤μ¡´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö •�2020 ¨ ”�“-130 ¶μ± § ²¨ [2],
ÎÉμ ´ ¨¡μ²¥¥ Ö·±¨³ ¶·¨³¥·μ³ ”�“, ¶μ§¢μ²ÖÕÐ¥£μ ¸ÊÐ¥¸É¢¥´´μ ¶μ´¨§¨ÉÓ ¨´-
É¥´¸¨¢´μ¸ÉÓ ¶μ¸²¥¨³¶Ê²Ó¸μ¢ §  ¸Î¥É ¶μ¤¡μ·  ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ¶μÉ¥´Í¨ ²μ¢,
Ö¢²Ö¥É¸Ö •�2020 (·¨¸. 2). �Î¥¢¨¤´μ, ÔÉμ ¶·μ¨¸Ìμ¤¨É ¨§-§  Éμ£μ, ÎÉμ ·¥ ²¨-
§ÊÕÉ¸Ö · §´Ò¥ Ê¸²μ¢¨Ö Ëμ±Ê¸¨·μ¢±¨ ¤²Ö ¶μ²μ¦¨É¥²Ó´μ § ·Ö¦¥´´ÒÌ ¨μ´μ¢ ¨
¤²Ö Ô²¥±É·μ´μ¢. �  Éμ³ ¦¥ ·¨¸Ê´±¥ ¶·¨¢¥¤¥´Ò  ´ ²μ£¨Î´Ò¥ Ì · ±É¥·¨¸É¨±¨
¤²Ö ”�“-85, ”�“-87 ¨ ”�“-93. ‚ ÔÉ¨Ì ¨¸¸²¥¤μ¢ ´¨ÖÌ ¨§³¥´Ö² ¸Ó · §´μ¸ÉÓ
¶μÉ¥´Í¨ ²μ¢ ¢ Ëμ±Ê¸¨·ÊÕÐ¨Ì ± ³¥· Ì Å Vph-m, Vph-g ¨²¨ Vph-d1 ¢ § ¢¨¸¨³μ-
¸É¨ μÉ É¨¶  ”�“. �·¨ ÔÉμ³ ¢μ ¢¸¥Ì ¸²ÊÎ ÖÌ Éμ± ¤¥²¨É¥²Ö μ¸É ¢ ²¸Ö ´¥¨§³¥´-
´Ò³. ‘· ¢´¥´¨¥ ÔÉ¨Ì Ì · ±É¥·¨¸É¨± ¶μ§¢μ²Ö¥É ¸¤¥² ÉÓ ¢Ò¢μ¤, ÎÉμ Éμ²Ó±μ

�¨¸. 2. �¶É¨³¨§ Í¨Ö Ëμ±Ê¸¨·ÊÕÐ¨Ì ¶μÉ¥´Í¨ ²μ¢ ËμÉμÊ³´μ¦¨É¥²¥°
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¢ ”�“-93 ³μ¦´μ ¶μ´¨§¨ÉÓ ¨´É¥´¸¨¢´μ¸ÉÓ ·¥£¨¸É·¨·Ê¥³ÒÌ ¶μ¸²¥¨³¶Ê²Ó¸μ¢ ¢
μÉ²¨Î¨¥ μÉ ³ ²μ£ ¡ ·¨É´ÒÌ ”�“ Å ”�“-85 ¨ ”�“-87, ¤¨ ³¥É· ËμÉμ± Éμ¤ 
±μÉμ·ÒÌ · ¢¥´ 25 ³³ (Ê •�2020 ¨ ”�“-93 ¤¨ ³¥É· ËμÉμ± Éμ¤  · ¢¥´ 44 ³³
¶·¨ ¡μ²ÓÏ¥° ¤²¨´¥ Ëμ±Ê¸¨·ÊÕÐ¥° ± ³¥·Ò). „²Ö ”�“-85 ¨ ”�“-87, μÎ¥-
¢¨¤´μ, É·Ê¤´¥¥ ·¥ ²¨§μ¢Ò¢ ÉÓ · §´Ò¥ Ê¸²μ¢¨Ö Ëμ±Ê¸¨·μ¢±¨ ¤²Ö Ô²¥±É·μ´μ¢
¨ ¨μ´μ¢. �μÔÉμ³Ê ¤²Ö ÔÉ¨Ì ”�“ ¢Ò¡μ· Ëμ±Ê¸¨·ÊÕÐ¨Ì ¶μÉ¥´Í¨ ²μ¢ É·¥¡Ê¥É
¶·¨´ÖÉ¨Ö ±μ³¶·μ³¨¸¸´μ£μ ·¥Ï¥´¨Ö. �¤´ ±μ ¸²¥¤Ê¥É § ³¥É¨ÉÓ, ÎÉμ ¤ ¦¥ ¢
ÔÉμ³ ¸²ÊÎ ¥ Ê¢¥²¨Î¥´¨¥ ¶μ·μ£  ¤¨¸±·¨³¨´ Éμ·  ¶μ§¢μ²Ö¥É ¨¸±²ÕÎ¨ÉÓ ·¥£¨-
¸É· Í¨Õ ¶μ¸²¥¨³¶Ê²Ó¸μ¢ ¨μ´´μ° μ¡· É´μ° ¸¢Ö§¨, ¥¸²¨ ÊÎ¥¸ÉÓ ¶μ¸ÉμÖ´¸É¢μ
³ ±¸¨³ ²Ó´ÒÌ  ³¶²¨ÉÊ¤ É ±¨Ì ¨³¶Ê²Ó¸μ¢ μÉ  ³¶²¨ÉÊ¤ μ¸´μ¢´ÒÌ ¨³¶Ê²Ó¸μ¢.

�¸μ¡¥´´μ ¨´É¥·¥¸´μ · ¸¸³μÉ·¥´¨¥ ¢·¥³¥´´μ£μ · ¸¶·¥¤¥²¥´¨Ö ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ”�“-93, É ± ± ± ³Ò ´ ¡²Õ¤ ¥³ · §´μ¥ ¢²¨Ö´¨¥ ³¥¦Ô²¥±É·μ¤´ÒÌ
¶μÉ¥´Í¨ ²μ¢ ´  ¤·¥°Ë ¨μ´μ¢ ¢ Ëμ±Ê¸¨·ÊÕÐ¥° ± ³¥·¥. ’ ±, ¶·¨ ¶μ¢ÒÏ¥´¨¨
¶μÉ¥´Í¨ ²  Vph-m ¨μ´Ò ¢ ¤¨ ¶ §μ´¥ ¢·¥³¥´ μÉ 3 ¤μ 12 ³±¸ Ê¸±μ·ÖÕÉ¸Ö,  
¨μ´Ò ¢ ¤¨ ¶ §μ´¥ 1,2Ä1,6 ³±¸ § ³¥¤²ÖÕÉ¸Ö (·¨¸. 3). � ¡²Õ¤¥´¨¥ ÔÉμ£μ ÔË-
Ë¥±É  Ö¢²Ö¥É¸Ö ¸¢¨¤¥É¥²Ó¸É¢μ³ ¤·¥°Ë  ¨μ´μ¢ ¨§ · §´ÒÌ Î ¸É¥° ”�“.

�¨¸. 3. „·¥°Ë ¨μ´μ¢ ¢ ”�“-93

�  ·¨¸. 4Ä6 ¶·¨¢¥¤¥´Ò ¸¶¥±É·Ò § ·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨° ¶μ¸²¥¨³¶Ê²Ó-
¸μ¢ Q(t) ¨ ¨Ì ¨´É¥´¸¨¢´μ¸É¥° N(t) ¤²Ö ”�“-85, ”�“-87 ¨ ”�“-93. ‘μμÉ-
¢¥É¸É¢ÊÕÐ¨¥ · ¸¶·¥¤¥²¥´¨Ö ¤²Ö •�2020 ¶·¨¢¥¤¥´Ò ¢ ± Î¥¸É¢¥ ¶·¨³¥·  ¤²Ö
¸· ¢´¥´¨Ö ´  ·¨¸. 7. � ¸¶·¥¤¥²¥´¨Ö N(t) ¤ ÕÉ ± Î¥¸É¢¥´´μ¥ ¶·¥¤¸É ¢²¥´¨¥ μ
§ ·Ö¤μ¢μ³ ¨ ³ ¸¸μ¢μ³ · ¸¶·¥¤¥²¥´¨¨ ¨μ´μ¢,   · ¸¶·¥¤¥²¥´¨¥ Q(t) ¸¢¨¤¥É¥²Ó-
¸É¢Ê¥É μ ¢¥²¨Î¨´¥ ¨μ´-Ô²¥±É·μ´´μ£μ ±μÔËË¨Í¨¥´É  ¢Éμ·¨Î´μ° Ô³¨¸¸¨¨ Ô²¥±-
É·μ´μ¢ ËμÉμ± Éμ¤  ”�“. �·¨ ¸· ¢´¥´¨¨ § ·Ö¤μ¢ÒÌ ¸¶¥±É·μ¢ · §´ÒÌ ”�“
μ¡· Ð ¥É ´  ¸¥¡Ö ¢´¨³ ´¨¥ Éμ, ÎÉμ § ·Ö¤μ¢μ¥ · ¸¶·¥¤¥²¥´¨¥ ¤²Ö •�2020 ¡μ-
²¥¥ μ¤´μ·μ¤´μ, Î¥³ ¤²Ö ¤·Ê£¨Ì ”�“. ‚μ§³μ¦´μ, ÔÉμ ¸¢Ö§ ´´μ ¸ ¡μ²¥¥ ¸μ¢¥·-
Ï¥´´Ò³ É¥Ì´μ²μ£¨Î¥¸±¨³ ¶·μÍ¥¸¸μ³ ¨§£μÉμ¢²¥´¨Ö ËμÉμÊ³´μ¦¨É¥²¥° ÔÉμ£μ
É¨¶ . ˆ´É¥·¥¸¥´ Ë ±É Î¥É±μ° ²μ± ²¨§ Í¨¨ § ·Ö¤  ¶μ ¢·¥³¥´¨ ¨ ¢¥²¨Î¨´¥
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�¨¸. 4. ‘¶¥±É·Ò ¨´É¥´¸¨¢´μ¸É¥° N(t) ¨
§ ·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨° Q(t) ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ËμÉμÊ³´μ¦¨É¥²¥° ”�“-85

�¨¸. 5. ‘¶¥±É·Ò ¨´É¥´¸¨¢´μ¸É¥° N(t) ¨
§ ·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨° Q(t) ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ËμÉμÊ³´μ¦¨É¥²¥° ”�“-87

�¨¸. 6. ‘¶¥±É·Ò ¨´É¥´¸¨¢´μ¸É¥° N(t) ¨
§ ·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨° Q(t) ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ËμÉμÊ³´μ¦¨É¥²¥° ”�“-93

�¨¸. 7. ‘¶¥±É·Ò ¨´É¥´¸¨¢´μ¸É¥° N(t) ¨
§ ·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨° Q(t) ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ËμÉμÊ³´μ¦¨É¥²¥° XP2020

¤²Ö ”�“-85 ¨ ”�“-93 (ÉμÎ±¨ X). �Éμ, ¢μ§³μ¦´μ, ¸¢Ö§ ´´μ ¸ ¨¸¶Ê¸± ´¨¥³
Ô²¥±É·μ´μ¢ §  ¸Î¥É  ¢ÉμÔ²¥±É·μ´´μ° Ô³¨¸¸¨¨ ¢ μ¶·¥¤¥²¥´´μ° ÉμÎ±¥ ”�“ ¸
¶μ¸²¥¤ÊÕÐ¥° ¨μ´¨§ Í¨¥° μ¸É ÉμÎ´μ£μ £ §  ¢ ”�“.

�¥§Ê²ÓÉ ÉÒ ¶·μ¢¥¤¥´´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¶μ§¢μ²ÖÕÉ ±μ´¸É É¨·μ¢ ÉÓ, ÎÉμ
¶·¨ μ¶É¨³¨§ Í¨¨ · §´μ¸É¨ ¶μÉ¥´Í¨ ²μ¢ ´  Ô²¥±É·μ¤ Ì ”�“ ¶μ³¨³μ Ô´¥·-
£¥É¨Î¥¸±μ£μ ¨ ¢·¥³¥´´μ£μ · §·¥Ï¥´¨Ö ¸Í¨´É¨²²ÖÍ¨μ´´μ£μ ¸¶¥±É·μ³¥É·  ¸²¥-
¤Ê¥É μ¡· Ð ÉÓ ¢´¨³ ´¨¥ ¨ ´  ¨´É¥´¸¨¢´μ¸ÉÓ ·¥£¨¸É·¨·Ê¥³ÒÌ ¶μ¸²¥¨³¶Ê²Ó¸μ¢,
μ¡Ê¸²μ¢²¥´´ÒÌ ¨μ´ ³¨ μ¡· É´μ° ¸¢Ö§¨. “³¥´ÓÏ¥´¨¥ ¨´É¥´¸¨¢´μ¸É¨ ¶μ¸²¥¨³-
¶Ê²Ó¸μ¢ ÔÉμ£μ É¨¶  μ¸μ¡¥´´μ ¢ ¦´μ ¶·¨ ·¥£¨¸É· Í¨¨ ´¨§±μÔ´¥·£¥É¨Î¥¸±μ£μ
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¨§²ÊÎ¥´¨Ö ´  Ê·μ¢´¥ ÏÊ³μ¢ ¨²¨ ¢ ¨§³¥·¥´¨ÖÌ ¢·¥³¥´ ¦¨§´¨ ´¨§±μÔ´¥·£¥É¨-
Î¥¸±¨Ì ¢μ§¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨°  Éμ³μ¢ ¨²¨ Ö¤¥·. �  ¶·¨³¥·¥ ·¥§Ê²ÓÉ Éμ¢
¶μ¤¡μ·  · §´μ¸É¨ ¶μÉ¥´Í¨ ²μ¢ ¢ •�2020 ¨ ”�“-85, ”�“-87 ”�“-93 ¡Ò²μ
¶μ± § ´μ, ÎÉμ ·¥Ï¥´¨¥ ¶·μ¡²¥³Ò ³¨´¨³¨§ Í¨¨ Î¨¸²  ·¥£¨¸É·¨·Ê¥³ÒÌ ¶μ¸²¥-
¨³¶Ê²Ó¸μ¢ ¶ÊÉ¥³ ·¥£Ê²¨·μ¢ ´¨Ö Ëμ±Ê¸¨·ÊÕÐ¨Ì ¶μÉ¥´Í¨ ²μ¢ ¢ ³ ²μ£ ¡ ·¨É-
´ÒÌ ”�“ § É·Ê¤´¥´μ. „²Ö ·¥Ï¥´¨Ö ÔÉμ° § ¤ Î¨ ¨¸¶μ²Ó§μ¢ ´¨¥ ”�“ ¡μ²ÓÏ¨Ì
· §³¥·μ¢ Ö¢²Ö¥É¸Ö ¶·¥¤¶μÎÉ¨É¥²Ó´Ò³. „¨¸¶¥·¸¨Ö § ·Ö¤μ¢ÒÌ · ¸¶·¥¤¥²¥´¨°
¶μ§¢μ²Ö¥É ¸Ê¤¨ÉÓ μ § ·Ö¤μ¢μ³ ¨ ³ ¸¸μ¢μ³ · ¸¶·¥¤¥²¥´¨¨ μ¸É ÉμÎ´ÒÌ £ §μ¢
¢ ”�“.

�¢Éμ·Ò ¡² £μ¤ ·´Ò ‚. 	. 	·Ê¤ ´¨´Ê §  ¶μ³μÐÓ ¢ ¶·μ¢¥¤¥´¨¨ ¤ ´´ÒÌ ¨¸-
¸²¥¤μ¢ ´¨°.
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