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�¸μ¡¥´´μ¸É¨ ·¥£¨¸É· Í¨¨ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ”	“

� ¸¸³μÉ·¥´Ò μ¸μ¡¥´´μ¸É¨ ·¥£¨¸É· Í¨¨ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ”	“, μ¡Ê¸²μ-
¢²¥´´ÒÌ ¨μ´ ³¨ μ¡· É´μ° ¸¢Ö§¨ ¨ ¢·¥³¥´¥³ ¢Ò¸¢¥Î¨¢ ´¨Ö ´¥μ·£ ´¨Î¥¸±¨Ì ¸Í¨´-
É¨²²ÖÉμ·μ¢. “¸É ´μ¢²¥´μ, ÎÉμ ¶·¨ ·¥£¨¸É· Í¨¨ ¨³¶Ê²Ó¸μ¢ ”	“ ¢ Éμ±μ¢μ³ ·¥-
¦¨³¥ ´¥μ¡Ìμ¤¨³μ ÊÎ¨ÉÒ¢ ÉÓ ¶μ³¨³μ ¨´¸É·Ê³¥´É ²Ó´μ£μ ³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸-
±·¨³¨´ Éμ·  ¥£μ ¤¨´ ³¨Î¥¸±μ¥ ³¥·É¢μ¥ ¢·¥³Ö.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
�ˆŸˆ.
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Speciˇc Features of PMT Secondary Pulse Detection

Speciˇc features of pulse detection by the autocorrelation method are considered
with application to PMT secondary pulses governed by processes of feedback ion
detection or by scintillation time of inorganic scintillators. It is found that when
detecting PMT pulses in the current mode, one should take into account not only the
instrumental dead time of the discriminator, but also its dynamic dead time.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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�¥£¨¸É· Í¨Ö ¶¥·¢¨Î´ÒÌ (μ¸´μ¢´ÒÌ) ¨³¶Ê²Ó¸μ¢ ”	“ ¢¸¥£¤  ¢ Éμ° ¨²¨ ¨´μ°
³¥·¥ ¸μ¶·μ¢μ¦¤ ¥É¸Ö ·¥£¨¸É· Í¨¥° ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢. ‚Éμ·¨Î´Ò¥ ¨³-
¶Ê²Ó¸Ò ³μ£ÊÉ ¡ÒÉÓ ¨´¨Í¨¨·μ¢ ´Ò · §²¨Î´Ò³¨ ¶·μÍ¥¸¸ ³¨, ¶·μ¨¸Ìμ¤ÖÐ¨³¨
¢ ”	“. Š ´¨³ ³μ¦´μ μÉ´¥¸É¨ ´ ¨¡μ²¥¥ Î ¸Éμ ¢¸É·¥Î ÕÐ¨¥¸Ö: ¢Ò¸μ±μÎ ¸ÉμÉ-
´Ò¥ ¶¥·¥Ìμ¤´Ò¥ ¶·μÍ¥¸¸Ò, ÏÊ³μ¢Ò¥, £ §μ· §·Ö¤´Ò¥ ¨ ¶·μÍ¥¸¸Ò ¢Ò¸¢¥Î¨¢ ´¨Ö
¸Í¨´É¨²²ÖÉμ·μ¢.

’ ± ± ± ·¥£¨¸É· Í¨Ö ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ”	“ ³μ¦¥É ¶·¨¢μ¤¨ÉÓ ± ´¥μ¤-
´μ§´ Î´μ° ¨´É¥·¶·¥É Í¨¨ ¨¸¸²¥¤Ê¥³ÒÌ Ë¨§¨Î¥¸±¨Ì ¶·μÍ¥¸¸μ¢, Éμ ¨¸¸²¥¤μ¢ -
´¨¥ ¢·¥³¥´´μ° ¨  ³¶²¨ÉÊ¤´μ° ±μ··¥²ÖÍ¨¨ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ¶μ μÉ´μÏ¥-
´¨Õ ± μ¸´μ¢´Ò³ Ö¢²Ö¥É¸Ö  ±ÉÊ ²Ó´μ° § ¤ Î¥°, Í¥²Ó ±μÉμ·μ° § ±²ÕÎ ¥É¸Ö ¨²¨
¢ ¨¸±²ÕÎ¥´¨¨ ·¥£¨¸É· Í¨¨ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢, ¨²¨ ¢ ÊÎ¥É¥ ¨Ì ¢²¨Ö´¨Ö ´ 
±μ´¥Î´Ò° ·¥§Ê²ÓÉ É. �μÔÉμ³Ê ¦¥² É¥²Ó´μ ¢Ò¤¥²¨ÉÓ ± ¦¤Ò° ¨§ Ê¶μ³Ö´ÊÉÒÌ
¢ÒÏ¥ ¶·μÍ¥¸¸μ¢. � ¨¡μ²¥¥ ¶·μ¸Éμ ÔÉμ ¸¤¥² ÉÓ  ¢Éμ±μ··¥²ÖÍ¨μ´´Ò³ ³¥Éμ-
¤μ³ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¢·¥³¥´´μ£μ ¸¶¥±É·μ³¥É·  § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨° [1].
‚ · ¸¸³ É·¨¢ ¥³μ° · ¡μÉ¥ ¡Ò²¨ ¶·μ ´ ²¨§¨·μ¢ ´Ò ¢·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö
± ± ¶μ¸²¥¨³¶Ê²Ó¸μ¢ ¨μ´´μ° μ¡· É´μ° ¸¢Ö§¨, μ¡Ê¸²μ¢²¥´´ÒÌ £ §μ· §·Ö¤´Ò³¨
¶·μÍ¥¸¸ ³¨, É ± ¨ ¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ ¨³¶Ê²Ó¸μ¢, ¸¢Ö§ ´´ÒÌ ¸ ´¥±μ··¥±É´Ò³
¸μ£² ¸μ¢ ´¨¥³ ¶¥·¥Ìμ¤´ÒÌ Í¥¶¥° (·¨¸. 1,  , ¡). ‚ · ¡μÉ¥ [2] ¡Ò²μ Ê¸É ´μ¢²¥´μ,
ÎÉμ ÏÊ³μ¢Ò¥ ¨³¶Ê²Ó¸Ò, ¸¢Ö§ ´´Ò¥ ¸ É¥·³μÔ²¥±É·μ´´μ° Ô³¨¸¸¨¥° ¸ ËμÉμ± -
Éμ¤ , ¶·μ¨§¢μ¤ÖÉ ¤¢  É¨¶  ±μ··¥²¨·μ¢ ´´ÒÌ ¢μ ¢·¥³¥´¨ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó-
¸μ¢ Å ¨³¶Ê²Ó¸Ò ¨μ´´μ° μ¡· É´μ° ¸¢Ö§¨ ¨ ¨³¶Ê²Ó¸Ò § ¤¥·¦ ´´μ° Ô³¨¸¸¨¨
¤¨´μ¤μ¢.

�¨¸. 1. ‚·¥³¥´´μ¥ · ¸¶·¥¤¥²¥´¨¥ ¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ ¨³¶Ê²Ó¸μ¢ ¨ ¨³¶Ê²Ó¸μ¢ ¨μ´´μ°
μ¡· É´μ° ¸¢Ö§¨ •�2020 [1]
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�¸μ¡ÊÕ ± É¥£μ·¨Õ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ¶·¥¤¸É ¢²ÖÕÉ ¸μ¡μ° ¨³¶Ê²Ó¸Ò,
¸¢Ö§ ´´Ò¥ ¸ ¢Ò¸¢¥Î¨¢ ´¨¥³ ´¥μ·£ ´¨Î¥¸±¨Ì ¸Í¨´É¨²²ÖÉμ·μ¢. …¸²¨ ¢·¥³Ö ¢Ò-
¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·  ¶·¥¢§μ°¤¥É ³¥·É¢μ¥ ¢·¥³Ö ¤¨¸±·¨³¨´ Éμ· , Éμ ¡Ê-
¤¥É ·¥£¨¸É·¨·μ¢ ÉÓ¸Ö ´¥ μ¤¨´μÎ´Ò° ¨³¶Ê²Ó¸,   ÍÊ£ ¨³¶Ê²Ó¸μ¢, Ì · ±É¥·¨§ÊÕ-
Ð¨Ì ¢·¥³Ö ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ· . �  ·¨¸. 2Ä4 ¶·¥¤¸É ¢²¥´Ò μ¸Í¨²²μ-
£· ³³Ò ¨³¶Ê²Ó¸μ¢ ”	“ ¸  ´μ¤´μ° ´ £·Ê§±μ° 50 �³, ±μÉμ·Ò¥ Ì · ±É¥·¨§ÊÕÉ

�¨¸. 2. �¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸μ¢ •�2020 ¸ ±·¨¸É ²²μ³ NaI(Tl) (τ = 230 ´¸)

�¨¸. 3. �¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸μ¢ •�2020 ±·¨¸É ²²μ³ Cs(Tl) (τ = 1000 ´¸)
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�¨¸. 4. �¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸μ¢ •�2020 ¸ ¶² ¸É³ ¸¸μ¢Ò³ ¸Í¨´É¨²²ÖÉμ·μ³ (τ =
2,4 ´¸)

¶·μÍ¥¸¸ ²Õ³¨´¥¸Í¥´Í¨¨ · §²¨Î´ÒÌ ¸Í¨´É¨²²ÖÉμ·μ¢. ‡ ³¥É¨³, ÎÉμ ¶·¨ ¨§³¥-
·¥´¨ÖÌ ¸ ¶² ¸É³ ¸¸μ¢Ò³¨ ¸Í¨´É¨²²ÖÉμ· ³¨ ¶μ³¨³μ Éμ£μ, ÎÉμ ·¥£¨¸É·¨·Ê¥É¸Ö
μ¤¨´μÎ´Ò° ¨³¶Ê²Ó¸, ¢¨¤´Ò É ±¦¥ ¨ ¶μ¸²¥¨³¶Ê²Ó¸Ò ¨μ´´μ° μ¡· É´μ° ¸¢Ö§¨,
 ³¶²¨ÉÊ¤Ò ±μÉμ·ÒÌ ¸ÊÐ¥¸É¢¥´´μ ³¥´ÓÏ¥  ³¶²¨ÉÊ¤Ò μ¸´μ¢´μ£μ ¨³¶Ê²Ó¸ .

�Ò² ¨§ÊÎ¥´ ¶·μÍ¥¸¸ ¢·¥³¥´´μ£μ ËÊ´±Í¨μ´¨·μ¢ ´¨Ö ¤¨¸±·¨³¨´ Éμ·  ¶·¨
· ¡μÉ¥ ¸ ÍÊ£μ³ ¨³¶Ê²Ó¸μ¢. �Ò²¨ ¶·μ¢¥¤¥´Ò ¨¸¸²¥¤μ¢ ´¨Ö ¤¢ÊÌ ¢¨¤μ¢: ¸ ¶μ-
¸ÉμÖ´´Ò³ ¨ ¸ ¶¥·¥³¥´´Ò³ ³¥·É¢Ò³ ¢·¥³¥´¥³ ¤¨¸±·¨³¨´ Éμ· . ‚ ¨§³¥·¥´¨ÖÌ
¨¸¶μ²Ó§μ¢ ²¸Ö ËμÉμÊ³´μ¦¨É¥²Ó •�2020 ¨ ¤¨¸±·¨³¨´ Éμ· Ë¨·³Ò ORTEC
CFD-572, ³¥·É¢μ¥ ¢·¥³Ö ±μÉμ·μ£μ td ³μ£²μ ·¥£Ê²¨·μ¢ ÉÓ¸Ö μÉ 20 ¤μ 1500 ´¸.
�²μ±-¸Ì¥³   ¶¶ · ÉÊ·Ò, ¨¸¶μ²Ó§μ¢ ´´μ° ¢ ¨§³¥·¥´¨ÖÌ, ¶·¨¢¥¤¥´  ´  ·¨¸. 5.

�¨¸. 5. �²μ±-¸Ì¥³   ¢Éμ±μ··¥²ÖÍ¨μ´´μ£μ ¸¶¥±É·μ³¥É·  § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨°
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�¨¸. 6. �¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸μ¢ ”	“
¨ ¤¨¸±·¨³¨´ Éμ·  μÉ ±·¨¸É ²²  NaI(Tl)

�¨¸. 7. �¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸μ¢ ”	“
¨ ¤¨¸±·¨³¨´ Éμ·  μÉ ±·¨¸É ²²  CsI(Tl)

�  ·¨¸. 6 ¨ 7 ¶·¥¤¸É ¢²¥´Ò μ¸Í¨²²μ£· ³³Ò ¨§³¥·¥´¨°, Ì · ±É¥·¨§ÊÕ-
Ð¨¥ · ¡μÉÊ ¤¨¸±·¨³¨´ Éμ·  ¸μ ¸Í¨´É¨²²ÖÉμ· ³¨ NaI(Tl) ¨ CsI(Tl), ¨³¥Õ-
Ð¨³¨ τ = 230 ¨ 1000 ´¸ ¸μμÉ¢¥É¸É¢¥´´μ. Œ¥·É¢μ¥ ¢·¥³Ö ¤¨¸±·¨³¨´ Éμ· 
¸μ¸É ¢²Ö²μ td = 20 ´¸,   ¤²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸  ¸ ”	“ ´¥ ¶·¥¢ÒÏ ²  5 ´¸.
‘ÊÐ¥¸É¢¥´´Ò³ μÉ²¨Î¨¥³ · ¡μÉÒ ¤¨¸±·¨³¨´ Éμ·  ¸ ±·¨¸É ²²μ³ NaI(Tl) ¶μ
¸· ¢´¥´¨Õ ¸ ±·¨¸É ²²μ³ CsI(Tl) Ö¢²Ö¥É¸Ö ¡μ²ÓÏ¥¥ ¢²¨Ö´¨¥ ÔËË¥±É  ´ ²μ¦¥-
´¨Ö μ¤´μÔ²¥±É·μ´´ÒÌ ¨³¶Ê²Ó¸μ¢ ¸ ³μ³¥´É  ´ Î ²  ·¥£¨¸É· Í¨¨, ¶·¨¢μ¤ÖÐ¥£μ
± ¡²μ±¨·μ¢±¥ ¤¨¸±·¨³¨´ Éμ· . 	ÉμÉ ÔËË¥±É ¸¢Ö§ ´ ¸ ³¥´ÓÏ¨³ ¢·¥³¥´¥³ ¢Ò-
¸¢¥Î¨¢ ´¨Ö ±·¨¸É ²²  NaI(Tl). �·¨ ÔÉμ³ Î¥³ ¡μ²ÓÏ¥  ³¶²¨ÉÊ¤  ¸¨£´ ² ,
É¥³ ´  ¡μ²ÓÏ¥¥ ¢·¥³Ö ¡²μ±¨·Ê¥É¸Ö ¤¨¸±·¨³¨´ Éμ·. �μÔÉμ³Ê ¢ μÉ²¨Î¨¥ μÉ
Ë¨±¸¨·μ¢ ´´μ£μ ¨´¸É·Ê³¥´É ²Ó´μ£μ ³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸±·¨³¨´ Éμ·  td ÔÉμ

�¨¸. 8. ‘¶¥±É· E−T -· ¸¶·¥¤¥²¥´¨Ö, Ì -
· ±É¥·¨§ÊÕÐ¨° ¤¨´ ³¨Î¥¸±μ¥ ³¥·É¢μ¥
¢·¥³Ö ¤¨¸±·¨³¨´ Éμ·  ¤²Ö ±·¨¸É ²² 
NaI(Tl)

�¨¸. 9. ‚·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¢Éμ-
·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ”	“ ¸ ±·¨¸É ²²μ³
NaI(Tl) ¶·¨ · §²¨Î´ÒÌ ¶μ·μ£ Ì td ¤¨¸-
±·¨³¨´ Éμ· 
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¢·¥³Ö ¡²μ±¨·μ¢±¨ ¤¨¸±·¨³¨´ Éμ·  ¸²¥¤Ê¥É ´ §Ò¢ ÉÓ ¤¨´ ³¨Î¥¸±¨³ ³¥·É¢Ò³
¢·¥³¥´¥³ tdd. Š ± μ´μ ¨§³¥´Ö¥É¸Ö ¢ § ¢¨¸¨³μ¸É¨ μÉ Ô´¥·£¨¨ ¨§²ÊÎ¥´¨Ö,
´ £²Ö¤´μ ¢¨¤´μ ´  ·¨¸. 8. ‘¨£´ ² ´  �–� (E) ¶μ¤ ¢ ²¸Ö ¸ ²¨´¥°´μ£μ Ê¸¨²¨-
É¥²Ö, ¶μ¸ÉμÖ´´ Ö ¨´É¥£·¨·μ¢ ´¨Ö ±μÉμ·μ£μ ¢Ò¡¨· ² ¸Ó ¢ § ¢¨¸¨³μ¸É¨ μÉ ¶μ-
¸ÉμÖ´´μ° ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ· . ’ ± ± ± ¢¨¤ · ¸¶·¥¤¥²¥´¨Ö
Ö¢²Ö¥É¸Ö Ô±¸¶μ´¥´Í¨ ²Ó´Ò³: E = E0 et/τ , £¤¥ E0 Å ³¨´¨³ ²Ó´μ¥ ¶μ·μ£μ¢μ¥
§´ Î¥´¨¥ Ô´¥·£¨¨, ¤²Ö ±μÉμ·μ£μ ÔËË¥±É ¡²μ±¨·μ¢±¨ ¤¨¸±·¨³¨´ Éμ·  μÉ¸ÊÉ-
¸É¢Ê¥É, Éμ § ¢¨¸¨³μ¸ÉÓ tdd μÉ ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö τ ¨ E ¤ ¥É¸Ö ¢Ò· ¦¥´¨¥³
tdd = τ · ln ·E/E0.

ˆ¸±²ÕÎ¥´¨¥ ³´μ£μ±· É´μ£μ ¸· ¡ ÉÒ¢ ´¨Ö ¤¨¸±·¨³¨´ Éμ·  μÉ μ¤´μÔ²¥±-
É·μ´´ÒÌ ¨³¶Ê²Ó¸μ¢ ¸Í¨´É¨²²ÖÉμ·μ¢ ¸ ¡μ²ÓÏ¨³ ¢·¥³¥´¥³ ¢Ò¸¢¥Î¨¢ ´¨Ö ¤μ-
¸É¨£ ¥É¸Ö ¨²¨ ¶ÊÉ¥³ ¨´É¥£·¨·μ¢ ´¨Ö § ·Ö¤μ¢ μ¤´μÔ²¥±É·μ´´ÒÌ ¨³¶Ê²Ó¸μ¢,
¨²¨ ¶ÊÉ¥³ Ê¢¥²¨Î¥´¨Ö ³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸±·¨³¨´ Éμ· . ‚ ¶μ¸²¥¤´¥³ ¸²Ê-
Î ¥ ´ ¡²Õ¤ ÕÉ¸Ö · §²¨Î´Ò¥ ¢·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¸· ¡ ÉÒ¢ ´¨Ö ¤¨¸±·¨-
³¨´ Éμ·  ¤²Ö μ¤¨´μÎ´ÒÌ ¨³¶Ê²Ó¸μ¢ ¨ ¤²Ö ÍÊ£  ¨³¶Ê²Ó¸μ¢. ‡ ³¥É¨³, ÎÉμ
μ¡  ¶μ¤Ìμ¤  ¢¥¤ÊÉ ± Ê³¥´ÓÏ¥´¨Õ ¡Ò¸É·μ¤¥°¸É¢¨Ö ¨§³¥·¨É¥²Ó´μ° ¸¨¸É¥³Ò.
�μ³¨³μ ÔÉμ£μ ¨§³¥·¥´¨Ö ¢ Éμ±μ¢μ³ ·¥¦¨³¥ ¢·¥³¥´´ÒÌ · ¸¶·¥¤¥²¥´¨° μ¤´μ-
Ô²¥±É·μ´´ÒÌ ¨³¶Ê²Ó¸μ¢ (ÍÊ£  ¨³¶Ê²Ó¸μ¢) ¸ ¶μ¸²¥¤μ¢ É¥²Ó´Ò³ Ê¢¥²¨Î¥´¨¥³
³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸±·¨³¨´ Éμ·  ¶·¨¢μ¤ÖÉ ± μ¡´ ·Ê¦¥´¨Õ ÔËË¥±É , ¸¢Ö-
§ ´´μ£μ ¸ ¡²μ±¨·μ¢±μ° ¢·¥³Ö ³¶²¨ÉÊ¤´μ£μ ¶·¥μ¡· §μ¢ É¥²Ö (‚��), ±μ£¤  ¡μ-
²¥¥ · ´´¨° ¸¨£´ ² ®¸Éμ¶¯ ¡²μ±¨·Ê¥É ·¥£¨¸É· Í¨Õ ¡μ²¥¥ ¶μ§¤´¨Ì ¸¨£´ ²μ¢
(·¨¸. 9). �´ ²μ£¨Î´Ò³ μ¡· §μ³ ¶·μ¨¸Ìμ¤¨É ·¥£¨¸É· Í¨Ö ¨³¶Ê²Ó¸μ¢ ”	“ ¸
±·¨¸É ²²μ³ BaF2, ³¥¤²¥´´ Ö ±μ³¶μ´¥´É  ¢Ò¸¢¥Î¨¢ ´¨Ö ±μÉμ·μ£μ · ¢´  600 ´¸
(·¨¸. 10). ˆ Éμ²Ó±μ ¶μ¸²¥¤μ¢ É¥²Ó´μ¥ Ê¢¥²¨Î¥´¨¥ ³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸±·¨-

�¨¸. 10. ‚·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¢Éμ-
·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ”	“ ¸ ±·¨¸É ²²μ³
BaF2 ¶·¨ · §²¨Î´ÒÌ ¶μ·μ£ Ì td ¤¨¸±·¨-
³¨´ Éμ· 

�¨¸. 11. ‚·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¢Éμ-
·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ”	“ μÉ ¨μ´μ¢ μ¡· É-
´μ° ¸¢Ö§¨ ¶·¨ · §²¨Î´ÒÌ ¶μ·μ£ Ì td ¤¨¸-
±·¨³¨´ Éμ· 
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³¨´ Éμ·  ¶μ§¢μ²Ö¥É § ·¥£¨¸É·¨·μ¢ ÉÓ ¡μ²¥¥ ¶μ§¤´¨¥ ¸¨£´ ²Ò ®¸Éμ¶¯. ’ ±¨³
μ¡· §μ³, Éμ²Ó±μ Ê¢¥²¨Î¥´¨¥ ³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸±·¨³¨´ Éμ·  ¶·¨ ¨¸¶μ²Ó-
§μ¢ ´¨¨ ¢ ¸Ì¥³ Ì ¸μ¢¶ ¤¥´¨° ¸É ´¤ ·É´μ£μ ‚�� ¸ μ¤´μ±· É´Ò³ ¸¨£´ ²μ³
®¸Éμ¶¯ ¨ ¸Í¨´É¨²²ÖÉμ·μ¢ ¸ ¡μ²ÓÏ¨³ ¢·¥³¥´¥³ ¢Ò¸¢¥Î¨¢ ´¨Ö ¶μ§¢μ²Ö¥É μ¶·¥-
¤¥²¨ÉÓ ¨¸É¨´´ÊÕ ± ·É¨´Ê ³μ³¥´Éμ¢ ¸· ¡ ÉÒ¢ ´¨Ö ¤¨¸±·¨³¨´ Éμ·  ¢ ±μ´Í¥
¢·¥³¥´´μ£μ ¤¨ ¶ §μ´  ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ· . ” ±É¨Î¥¸±¨ ¶·¨ ·¥£¨-
¸É· Í¨¨ ÍÊ£  ¨³¶Ê²Ó¸μ¢ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¶μ¸É ´μ¢±¨ Ô±¸¶¥·¨³¥´É  ³Ò ¸É ²-
±¨¢ ¥³¸Ö ¸ ´¥μ¡Ìμ¤¨³μ¸ÉÓÕ ·¥Ï¥´¨Ö ¤¢ÊÌ ¶·μ¡²¥³: ·¥£¨¸É· Í¨¨ ¨¸É¨´´μ£μ
· ¸¶·¥¤¥²¥´¨Ö ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ¨ ¨¸±²ÕÎ¥´¨Ö ¨Ì ·¥£¨¸É· Í¨¨. �¥·¢ Ö
§ ¤ Î  ·¥Ï ¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥³ ‚�� ¸ ·¥£¨¸É· Í¨¥° ³´μ£μ±· É´ÒÌ ¸¨£´ ²μ¢
®¸Éμ¶¯, ¨ ¢Éμ· Ö Å ¨´É¥£·¨·μ¢ ´¨¥³ § ·Ö¤μ¢ μ¤´μÔ²¥±É·μ´´ÒÌ ¨³¶Ê²Ó¸μ¢.

„·Ê£μ° Ì · ±É¥· · ¡μÉÒ ¤¨¸±·¨³¨´ Éμ·  ¶·¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ³ ¨§³¥´¥-
´¨¨ ¥£μ ³¥·É¢μ£μ ¢·¥³¥´¨ ¢¨¤¥´ ´  ¶·¨³¥·¥ ·¥£¨¸É· Í¨¨ μ¤¨´μÎ´ÒÌ ¨³¶Ê²Ó-
¸μ¢ μÉ ¨μ´μ¢ μ¡· É´μ° ¸¢Ö§¨ (·¨¸. 11). ‚ ÔÉμ³ ¸²ÊÎ ¥ ÔËË¥±É ´ ²μ¦¥´¨Ö
¨³¶Ê²Ó¸μ¢ ¨ ¡²μ±¨·μ¢±¨ ·¥£¨¸É· Í¨¨ ¸¨£´ ²μ¢ μÉ ‚�� μÉ¸ÊÉ¸É¢Ê¥É ¨ ¨¤¥É
¶μ¸²¥¤μ¢ É¥²Ó´μ¥ ¨¸±²ÕÎ¥´¨¥ ¢Éμ·¨Î´ÒÌ ¨³¶Ê²Ó¸μ¢ ¶μ ³¥·¥ Ê¢¥²¨Î¥´¨Ö ¨´-
¸É·Ê³¥´É ²Ó´μ£μ ³¥·É¢μ£μ ¢·¥³¥´¨ ¤¨¸±·¨³¨´ Éμ· .

’ ±¨³ μ¡· §μ³, ¶·¨ ¶² ´¨·μ¢ ´¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³¥-
Éμ¤¨±¨ § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨° ¨ ¶·¨³¥´¥´¨¥³ ´¥μ·£ ´¨Î¥¸±¨Ì ¸Í¨´É¨²-
²ÖÉμ·μ¢ ¸ ¡μ²ÓÏ¨³ ¢·¥³¥´¥³ ¢Ò¸¢¥Î¨¢ ´¨Ö ´¥μ¡Ìμ¤¨³μ ÊÎ¨ÉÒ¢ ÉÓ ÔËË¥±ÉÒ
¤¨´ ³¨Î¥¸±μ° ¡²μ±¨·μ¢±¨ ·¥£¨¸É· Í¨¨ ¸μ¡ÒÉ¨° ± ± ¤¨¸±·¨³¨´ Éμ·μ¢, É ± ¨
¢·¥³Ö ³¶²¨ÉÊ¤´ÒÌ ¶·¥μ¡· §μ¢ É¥²¥°.

�¢Éμ·Ò ¶·¨§´ É¥²Ó´Ò ‚. �. �·Ê¤ ´¨´Ê §  μ± § ´´ÊÕ ¶μ³μÐÓ ¢ · ¡μÉ¥.
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