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�·μ£· ³³  VMRIA ¤²Ö μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö
¸Í¨´É¨²²ÖÉμ·μ¢ ¶·¨ μ¡· ¡μÉ±¥ 3D (E−T−N )-· ¸¶·¥¤¥²¥´¨°

�·¥¤¸É ¢²¥´  ¶·μ£· ³³  μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·μ¢
¸ ¨¸¶μ²Ó§μ¢ ´¨¥³  ¢Éμ±μ··¥²ÖÍ¨μ´´μ£μ ¢·¥³¥´´μ£μ ¸¶¥±É·μ³¥É·  § ¤¥·¦ ´´ÒÌ
¸μ¢¶ ¤¥´¨°. �·¨¢¥¤¥´ ·¥§Ê²ÓÉ É ¨§³¥·¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²Ö-
Éμ·  LaBr3:Ce Å τ = 22,5(2) ´¸.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
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VMRIA Å Program for Deˇnition of the Scintillator Decay Times
at Processing 3D (E−T−N ) Distributions

The program of determination of the scintillator decay time with use of an
autocorrelated time spectrometer is submitted. The result of measurement of the
LaBr3:Ce decay time is given Å τ = 22.5(2) ns.
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„ ´´ Ö · ¡μÉ  ¸¢Ö§ ´  ¸ ¸μ§¤ ´¨¥³ ´μ¢μ£μ ³¥Éμ¤  μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨
¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·μ¢ ¢ μ¡² ¸É¨ μÉ ´¥¸±μ²Ó±¨Ì ´ ´μ¸¥±Ê´¤ ¤μ ³¨-
±·μ¸¥±Ê´¤. „²Ö ·¥Ï¥´¨Ö ÔÉμ° § ¤ Î¨ ¡Ò² ¶·¨³¥´¥´  ¢Éμ±μ··¥²ÖÍ¨μ´´Ò° ³¥-
Éμ¤ § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨° [1] ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μ¤´μ£μ ËμÉμ¤¥É¥±Éμ·  ¨
¸É ´¤ ·É´μ£μ ±μ³¶²¥±É  ´ ´μ¸¥±Ê´¤´μ° Ô²¥±É·μ´¨±¨ (·¨¸. 1). �¸´μ¢´Ò¥ Ô²¥-
³¥´ÉÒ ¢·¥³¥´´μ£μ ¸¶¥±É·μ³¥É·  ¢±²ÕÎ ²¨ ¢ ¸¥¡Ö ËμÉμÊ³´μ¦¨É¥²Ó •�2020,
· ¡μÉ ÕÐ¨° ¢ Éμ±μ¢μ³ ·¥¦¨³¥, ¤¨¸±·¨³¨´ Éμ· CANBERRA-2126, ¢·¥³Ö-
 ³¶²¨ÉÊ¤´Ò° ±μ´¢¥·É¥· TPHC-467. �·¨´Í¨¶ ·¥ ²¨§ Í¨¨ ÔÉμ£μ ³¥Éμ¤  § -
±²ÕÎ ¥É¸Ö ¢ ·¥£¨¸É· Í¨¨ ¢·¥³¥´´ÒÌ ¨´É¥·¢ ²μ¢, ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì μ¶·¥¤¥-
²¥´´Ò³ Ô´¥·£¨Ö³ ¨ μ¶·¥¤¥²Ö¥³ÒÌ · §´μ¸ÉÓÕ ¢·¥³¥´¨ ¢μ§¡Ê¦¤¥´¨Ö ¸Í¨´É¨²-
²ÖÉμ·  ¨ ¢·¥³¥´¥³ ·¥£¨¸É· Í¨¨ ¶¥·¢μ£μ μ¤¨´μÎ´μ£μ ¨³¶Ê²Ó¸ , ¶μÖ¢²ÖÕÐ¥£μ¸Ö
¶μ¸²¥ μ±μ´Î ´¨Ö ¶·μÍ¥¸¸  ´ ²μ¦¥´¨Ö μ¤´μÔ²¥±É·μ´´ÒÌ ¨³¶Ê²Ó¸μ¢ ¢ ´ Î ²Ó-
´Ò° ³μ³¥´É ·¥£¨¸É· Í¨¨ ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ Ô±¸¶μ´¥´Í¨ ²Ó´Ò³ · ¸¶ ¤μ³ ¢μ§-
¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨° Í¥´É·μ¢ ²Õ³¨´¥¸Í¥´Í¨¨ ¨¸¸²¥¤Ê¥³ÒÌ ¸Í¨´É¨²²ÖÉμ·μ¢.
„¥É ²Ó´μ¥ μ¶¨¸ ´¨¥ ³¥Éμ¤  μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²Ö-
Éμ·   ¢Éμ±μ··¥²ÖÍ¨μ´´Ò³ ¸¶μ¸μ¡μ³ ¶·¥¤¸É ¢²¥´μ ¢ · ¡μÉ¥ [2].

�¶·¥¤¥²¥´¨¥ ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·μ¢ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨
 ¢Éμ±μ··¥²ÖÍ¨μ´´μ£μ ³¥Éμ¤  ·¥Ï ¥É¸Ö ¶¥·¥Ìμ¤μ³ μÉ μ¤´μ³¥·´μ£μ  ´ ²¨§ 
¨§³¥´¥´¨Ö ¸±μ·μ¸É¨ ¸Î¥É  § ¤¥·¦ ´´ÒÌ ¸μ¢¶ ¤¥´¨° ¢μ ¢·¥³¥´¨ ± ¤¢Ê³¥·-
´μ³Ê  ´ ²¨§Ê (E−T )-· ¸¶·¥¤¥²¥´¨°. ‡ ¤ Î  § ±²ÕÎ ¥É¸Ö Éμ²Ó±μ ¢ ¢Ò¤¥²¥´¨¨
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�¨¸. 1. �²μ±-¸Ì¥³   ¢Éμ±μ··¥²ÖÍ¨μ´´μ£μ μ¤´μ±·¨¸É ²Ó´μ£μ ¢·¥³¥´´μ£μ ¸¶¥±É·μ³¥É· .
R1 = 100 ±�³, R2 = 50 �³
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�¨¸. 2. 3D (E−T−N)-· ¸¶·¥¤¥²¥´¨¥, ¶μ²ÊÎ¥´´μ¥ ¶·¨ μ¶·¥¤¥²¥´¨¨ ¢·¥³¥´¨ ¢Ò¸¢¥Î¨-
¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·  LaBr3:Ce ¶·¨ ¥£μ ¢μ§¡Ê¦¤¥´¨¨ ¨¸ÉμÎ´¨±μ³ 60Co

�¨¸. 3. 2D (E−T )-· ¸¶·¥¤¥²¥´¨¥, ¸Ëμ·³¨·μ¢ ´´μ¥ ¨§ É·¥Ì³¥·´μ° ³ É·¨ÍÒ
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´  ¢·¥³¥´´μ° Ï± ²¥ ÊÎ ¸É±μ¢, ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ·¥£¨¸É· Í¨¨ μ¤´μÔ²¥±É·μ´-
´ÒÌ ¸μ¡ÒÉ¨° ¶μ¸²¥ ¶·¥±· Ð¥´¨Ö ¡²μ±¨·μ¢±¨ ¤¨¸±·¨³¨´ Éμ·  ¨§-§  Ê¢¥²¨-
Î¥´¨Ö ¤²¨É¥²Ó´μ¸É¨ ¨³¶Ê²Ó¸μ¢ ¢¸²¥¤¸É¢¨¥ ´ ²μ¦¥´¨Ö μ¤´μÔ²¥±É·μ´´ÒÌ ¨³-
¶Ê²Ó¸μ¢, ¨ μ¸ÊÐ¥¸É¢²¥´¨¨ ¶¥·¥Ìμ¤  μÉ  ´ ²¨§  ¢·¥³¥´´ÒÌ · ¸¶·¥¤¥²¥´¨°
É¨¶  N(t) = N0 exp (−t/τ) ±  ´ ²¨§Ê · ¸¶·¥¤¥²¥´¨° E(t) = E0 exp (t/τ),
£¤¥ τ Å ¢·¥³Ö ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ· . ‡ ¤ Î  ¢ÒÎ¨¸²¥´¨Ö ¢·¥³¥´¨
¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·  ¸¢μ¤¨² ¸Ó ± É· ´¸Ëμ·³ Í¨¨ 3D (E−T−N )-³ É-
·¨ÍÒ, £¤¥ N Å Î¨¸²μ μÉ¸Î¥Éμ¢ ¢ ± ¦¤μ³ ¡¨´¥ (·¨¸. 2), ¢ 2D (E−T )-³ É·¨ÍÊ
(·¨¸. 3).

�·μ¡²¥³  μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·  ·¥Ï ¥É¸Ö
¶μ¸É·μ¥´¨¥³ ¸¢¥·É±¨ · ¸¶·¥¤¥²¥´¨°:

u(E) =
n∑
t

s(t, E)t/N,

E(t) =
n∑

E=1

s(t, E)E/N,

£¤¥ N Å μ¡Ð¨° ¨´É¥£· ² · ¸¶·¥¤¥²¥´¨Ö (¸Ê³³  ¢¸¥Ì ¸μ¡ÒÉ¨°). ”Ê´±-
Í¨Ö u(E) Å ÔÉμ ¶·¨¡²¨¦¥´´μ ¸·¥¤´¥¥ ¢·¥³Ö (¢·¥³¥´´μ° ± ´ ²) ¸μ¡ÒÉ¨°
¤²Ö ¤ ´´μ£μ E; ËÊ´±Í¨Ö E(t) Å ÔÉμ ¶·¨¡²¨¦¥´´μ ¸·¥¤´ÖÖ Ô´¥·£¨Ö (± ´ ²
Ô´¥·£¨°) ¸μ¡ÒÉ¨° ¤²Ö ¤ ´´μ£μ t.

� ¸¶·¥¤¥²¥´¨¥ (ÉμÎ´¥¥, Ô³¶¨·¨Î¥¸± Ö ¶²μÉ´μ¸ÉÓ · ¸¶·¥¤¥²¥´¨Ö) u(t) ¨´-
¢ ·¨ ´É´a μÉ´μ¸¨É¥²Ó´μ ¶·¥μ¡· §μ¢ ´¨Ö t → kt, ¥¸²¨ ¶·¨ ÔÉμ³ τ → kτ
(É. ¥. ¶·¨ μ¤¨´ ±μ¢μ³ ¢·¥³¥´´μ³ ¸³Ò¸²¥ t ¨ τ ·¥ÎÓ ¨¤¥É ²¨ÏÓ μ ¢Ò¡μ·¥
¥¤¨´¨Í ¢·¥³¥´¨).

�μ²¥§´ Ö ¨´Ëμ·³ Í¨Ö · ¸¶·¥¤¥²¥´¨Ö § ±²ÕÎ¥´  ¢ É¥Ì ¸μ¡ÒÉ¨ÖÌ, ±μμ·¤¨-
´ ÉÒ t, E ±μÉμ·ÒÌ ¸¢Ö§ ´Ò § ¢¨¸¨³μ¸ÉÓÕ E = A exp (t/τ).

ƒ·Ê¡μ ¶·¨¡²¨¦¥´´μ ³Ò ³μ¦¥³ ¢Ò¤¥²¨ÉÓ Ô³¶¨·¨Î¥¸±μ¥ ¸μμÉ¢¥É¸É¢¨¥
®Ô´¥·£¨ÖÄ¢·¥³Ö¯ E ≈ tE , £¤¥ ¢ ± Î¥¸É¢¥ ¢·¥³¥´¨ tE ¡¥·¥É¸Ö u(E). 	Éμ
³´μ¦¥¸É¢μ ¶ · ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ¤²Ö ¶μ¸É·μ¥´¨Ö μÍ¥´μ± ¶ · ³¥É·μ¢ A, τ ,
É. ¥. ¶μ¤£μ´Ö¥³ ¤ ´´Ò¥ (E, tE) ± ³μ¤¥²¨ A exp (t/τ) ³¨´¨³¨§ Í¨¥° ¢Ò· ¦¥´¨Ö

n∑
E=1

ω(E)(E − A exp (tE/τ))2, (1)

£¤¥ ω(E) Å ¢¥¸μ¢ Ö ËÊ´±Í¨Ö, μ¡ÒÎ´μ μ¡· É´μ ¶·μ¶μ·Í¨μ´ ²Ó´ Ö d(t)-±¢ ¤-
· ÉÊ μÏ¨¡±¨ E (§ ¢¨¸ÖÐ¥° μÉ μÏ¨¡±¨ tE).

	Éμ ´¥²¨´¥°´Ò° ¶μ ¶ · ³¥É· ³ (A, τ ) Ë¨É¨´£. ‚Ò· ¦¥´¨¥ (1) ³μ¦´μ
²¨´¥ ·¨§μ¢ ÉÓ ¶μ ¶ · ³¥É· ³ ¶·¥μ¡· §μ¢ ´¨¥³

E → ln (E), A exp (tE/τ) → ln (A) + tE/τ.

3



�¥·¥μ¶·¥¤¥²¨¢ ¶ · ³¥É·Ò An → ln (A); Tn = 1/τ , ³Ò ¶·¥μ¡· §Ê¥³ (1) ¢
§ ¤ ÎÊ, ²¨´¥°´ÊÕ ¶μ ¶ · ³¥É· ³ An, Tn,

n∑
E=1

ω(E)(ln (E) − An − tETn)2. (2)

�¥Ï¥´¨¥ § ¤ Î¨ (2) ¤ ¸É ´ ³ μÍ¥´±¨ An, Tn, ¨§ ±μÉμ·ÒÌ ³Ò ²¥£±μ ¶μ²Ê-
Î¨³ μÍ¥´±¨ A ¨ τ , ¨¸¶μ²Ó§ÊÖ ±μÉμ·Ò¥ ¢ ± Î¥¸É¢¥ ´ Î ²Ó´ÒÌ μÍ¥´μ±, ³Ò ¸
¶μ³μÐÓÕ ´¥²¨´¥°´μ£μ Ë¨É¨´£  ¶μ²ÊÎ¨³ ÊÉμÎ´¥´´Ò¥ ¨¸±μ³Ò¥ μÍ¥´±¨.

Š ¸μ¦ ²¥´¨Õ, ¸¨ÉÊ Í¨Ö μ¸²μ¦´¥´  ¶·¨¸ÊÉ¸É¢¨¥³ ¢ plane distribution ³´μ-
£μÎ¨¸²¥´´ÒÌ ¶μ¸Éμ·μ´´¨Ì ¸μ¡ÒÉ¨°, ÎÉμ ¶·¨¢μ¤¨É ± ´¥Ê¸Éμ°Î¨¢μ° ¨ ´¥´ ¤¥¦-
´μ° · ¡μÉ¥ Ë¨É¨´£ . �μÔÉμ³Ê ± (1) ¶·¨³¥´Ö¥É¸Ö ¶·¨¥³ ·μ¡ ¸É´μ¸É¨, ±μÉμ-
·Ò° ¢ ¤ ´´μ³ ¸²ÊÎ ¥ § ±²ÕÎ ¥É¸Ö ¢ ¸²¥¤ÊÕÐ¥³. ‚ ± Î¥¸É¢¥ ¢¥¸μ¢μ° ËÊ´±-
Í¨¨ ω(E) ¢ (1) ¢Ò¡¨· ¥É¸Ö ¢Ò· ¦¥´¨¥, § ¢¨¸ÖÐ¥¥ μÉ  ¶·¨μ·´μ° μÍ¥´±¨ ¶ -
· ³¥É·μ¢ A0, τ0 (´ ¶·¨³¥·, ·¥Ï¥´¨¥ ²μ£ ·¨Ë³¨Î¥¸±μ° § ¤ Î¨ ¨²¨ ¤ ´´Ò¥,
¶μ²ÊÎ¥´´Ò¥ ´  ¶·¥¤Ò¤ÊÐ¥° ¨É¥· Í¨¨):

ω(t, A0, τ0) =

{
1/d(t),
(1 + β)/(d(t)((h(t)/c)2 + β)), ¥¸²¨ |h(t)| < c,

£¤¥ d(t) Å ¤¨¸¶¥·¸¨Ö,   h(t) = E−A0 exp (tE/τ0); c ¨ β Ö¢²ÖÕÉ¸Ö § ¤ ´´Ò³¨
±μ´¸É ´É ³¨, μ¶·¥¤¥²ÖÕÐ¨³¨ ¸É· É¥£¨Õ ·μ¡ ¸É´μ° ¶μ¤£μ´±¨. „μ¸Éμ¨´¸É¢μ³
É ±¨Ì ¢¥¸μ¢ Ö¢²Ö¥É¸Ö Éμ, ÎÉμ ¶μ¸Éμ·μ´´¨¥ ¶·¨³¥¸¨ §´ Î¨É¥²Ó´μ ¶μ¤ ¢²ÖÕÉ¸Ö
 ¢Éμ³ É¨Î¥¸±¨, É. ¥. ¢ É¥Ì ÉμÎ± Ì t, £¤¥ E Ö¢´μ ´¥ ¶μ¤£μ´Ö¥É¸Ö ËÊ´±Í¨¥°
A exp (tE/τ), ¥¥ ¢²¨Ö´¨¥ ´  Ìμ¤ ¶·μÍ¥¸¸  ³¨´¨³¨§ Í¨¨ ¶μ¤ ¢²Ö¥É¸Ö, É ± ÎÉμ
¢μ§´¨± ¥É Ï ´¸ ¶· ¢¨²Ó´μ  ¶¶·μ±¸¨³¨·μ¢ ÉÓ E, ¶μ ±· °´¥° ³¥·¥, ´  Î ¸É¨
³´μ¦¥¸É¢  (tE). Œ¥Ì ´¨§³ Ë¨²ÓÉ· Í¨¨ ¶· ¢¨²Ó´μ£μ ·¥Ï¥´¨Ö ¶·¨ É ±μ³ ¶μ¤-
Ìμ¤¥ ¢ μÉ²¨Î¨¥ μÉ ³¥Éμ¤  ÏÉ· Ë´ÒÌ ËÊ´±Í¨°, £¤¥ ¡μ²ÓÏ¨¥ μÉ±²μ´¥´¨Ö μÉ
¨¸É¨´´ÒÌ ËÊ´±Í¨° ´ ± §Ò¢ ÕÉ¸Ö, §¤¥¸Ó ¶μμÐ·Ö¥É ¡μ²ÓÏ¨¥ μÉ±²μ´¥´¨Ö μÉ
¶μ¤£μ´Ö¥³μ° ËÊ´±Í¨¨, ´¥°É· ²¨§ÊÖ μ¤´ ±μ ¨Ì É ³, £¤¥ Ë¨É¨´£ Ö¢´μ ´¥ · ¡μ-
É ¥É. ”μ·³ ²¨§³ ±¢ ¤· É¨Î´μ£μ Ë¨É¨´£  ¶μ§¢μ²Ö¥É, ±·μ³¥ Éμ£μ, μÍ¥´¨ÉÓ ÌμÉÖ
¡Ò Î ¸É¨Î´μ ¸É É¨¸É¨Î¥¸±ÊÕ ÉμÎ´μ¸ÉÓ ´ °¤¥´´ÒÌ ¶ · ³¥É·μ¢. �μ²¥¥ ¶μ¤·μ¡-
´μ¥ ¨§²μ¦¥´¨¥ ± ± Ë¨§¨Î¥¸±μ£μ, É ± ¨ ³ É¥³ É¨Î¥¸±μ£μ ¸μ¤¥·¦ ´¨Ö ³μ¦´μ
´ °É¨ ¢ [2, 3].

�·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¶·μ£· ³³Ò VMRIA ¶μ¸²¥¤μ¢ É¥²Ó´μ μÉ±·Ò¢ ÕÉ¸Ö ¤¢ 
¤¨ ²μ£μ¢ÒÌ μ±´  (·¨¸. 4, 5). �μ¸²¥ ¶¥·¢μ° Ê¸É ´μ¢μÎ´μ° ±μ³ ´¤Ò Graph Å
Plane Disribution ¢μ ¢Éμ·μ³ ¤¨ ²μ£μ¢μ³ μ±´¥ ¢¢μ¤ÖÉ¸Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ ¢¸¥
¤·Ê£¨¥ ¶ · ³¥É·Ò ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ μ¶É¨³¨§ Í¨¥° ·¥Ï¥´¨Ö § ¤ Î¨. ‡ ³¥É¨³,
ÎÉμ ÎÊ¢¸É¢¨É¥²Ó´μ¸ÉÓ Å ÔÉμ  ³¶²¨ÉÊ¤  ¢ · ¸¶·¥¤¥²¥´¨¨ s(t, E), ´¨¦¥ ±μÉμ·μ°
¸μ¡ÒÉ¨Ö ¢ ÖÎ¥°±¥ ¸Î¨É ÕÉ¸Ö Ëμ´μ¢Ò³¨ ¨ ÖÎ¥°±  § ´Ê²Ö¥É¸Ö (¶·¨ Ê¸²μ¢¨¨, ÎÉμ
¢ μ±·Ê¦ ÕÐ¨Ì ÖÎ¥°± Ì ¸μ¡ÒÉ¨° ´¥É).

1. Set the bounds of the event distribution (N in t < 121, N in E < 121).
�·¥μ¡· §Ê¥É¸Ö ³ É·¨Í  μÉ 4000 × 4000 ± £· Ë¨Î¥¸±μ° ³ É·¨Í¥ 120 × 120.
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�¨¸. 4. �¥·¢μ¥ ¤¨ ²μ£μ¢μ¥ μ±´μ ¶·μ£· ³³Ò VMRIA

“¸É ´μ¢¨ÉÓ £· ´¨ÍÒ ±μμ·¤¨´ É ¸μ¡ÒÉ¨° Å t (¢·¥³Ö) ¨ E (Ô´¥·£¨Ö). „¥°¸É¢Ê¥É
μ£· ´¨Î¥´¨¥ Å μ¡¥ £· ´¨ÍÒ ´¥ ¡μ²¥¥ 120.

2. Set the sizes.
Xphys Å ¤¨ ¶ §μ´ X-±μμ·¤¨´ É ´  ¶²μ¸±μ¸É¨ (t ¢¤μ²Ó  ¡¸Í¨¸¸); Yphys Å ¤¨ -
¶ §μ´ Y -±μμ·¤¨´ É ´  ¶²μ¸±μ¸É¨ (E ¢¤μ²Ó μ·¤¨´ É); N in t, N in E Å ³ ±¸¨-
³ ²Ó´μ¥ Î¨¸²μ ¸μ¡ÒÉ¨° ¶μ t ¨ E ¢ § ¢¨¸¨³μ¸É¨ A exp (t/τ); Pos.weights for Å
¤¨ ¶ §μ´ ¢¥¸μ¢ ¤²Ö ±·¨¢μ° A exp (t/τ); SensÄChanwidth Å ÎÊ¢¸É¢¨É¥²Ó´μ¸ÉÓ
(Ï¨·¨´  ± ´ ²  ¢ ¥¤¨´¨Í Ì t).

3. Specify column combination in the event ˇle ±μ³¡¨´¨·Ê¥É¸Ö ¨§ 2D-, 3D-
¨²¨ 4D-³ É·¨ÍÒ 1,2 1,3 1,4 2,3 2,4 3,4. � ·  ´μ³¥·μ¢ Ê± §Ò¢ ¥É, ± ± Ö
±μ³¡¨´ Í¨Ö μ¶¨¸Ò¢ ¥É 1 ¸μ¡ÒÉ¨¥.

4. Specify the scale.
“± §Ò¢ ¥É ¸É¨²Ó ¨ É¨¶ ³ ¸ÏÉ ¡μ¢ ´  ¶²μ¸±μ¸É¨
X axis logarithmic
Y axis logarithmic
XY axes reversed Å ¶¥·¥¢¥·´ÊÉÓ μ¸¨ X ¨ Y . thick point Å Î¨¸²μ ¶¨±¸¥²¥°
´  £· Ë¥ 1 ¨²¨ 5 ´  1 ÉμÎ±Ê-¸μ¡ÒÉ¨¥.
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�¨¸. 5. ‚Éμ·μ¥ ¤¨ ²μ£μ¢μ¥ μ±´μ ¶·μ£· ³³Ò VMRIA

N Ek( )

N tm( )t_max: 4000 E_max: 4000

chi2/df = 1.38;   Interval 4–67; file = vLaBr-3.lim

� = 22,5(2) ns

�¨¸. 6. �¥§Ê²ÓÉ ÉÒ μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´É¨²²ÖÉμ·  LaBr3:‘e ¶μ
¶·μ£· ³³¥ VMRIA
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5. Execute the command.
‚Ò¶μ²´¨ÉÓ ±μ³ ´¤Ê Toggle Fit Graph Key Å ¢±²ÕÎ¨ÉÓ (¢Ò±²ÕÎ¨ÉÓ) ¶μ¸É·μ¥-
´¨¥ £· Ë¨± ; Enter the events Å ¢¢¥¸É¨ ³ ¸¸¨¢ ¤ ´´ÒÌ ¨ μÉμ¡· §¨ÉÓ ¥£μ
´  ¶²μ¸±μ¸É¨; Execute the ˇtting Å ¢Ò¶μ²´¨ÉÓ Ë¨É¨´£ ±·¨¢μ° A exp (t/τ);
Exit Å ¢ÒÌμ¤.

�  ·¨¸. 6 ¶·¥¤¸É ¢²¥´ ·¥§Ê²ÓÉ É μ¶·¥¤¥²¥´¨Ö ¢·¥³¥´¨ ¢Ò¸¢¥Î¨¢ ´¨Ö ¸Í¨´-
É¨²²ÖÉμ·  LaBr3:Ce. Š·¨¸É ²² Ë¨·³Ò ®Saint-Goben B380¯ ¨³¥² · §³¥·Ò
38 × 38 ³³ (¸μ¤¥·¦ ´¨¥ ¶·¨³¥¸¨ Ce ´¥¨§¢¥¸É´μ). �μ²ÊÎ¥´´Ò° ·¥§Ê²ÓÉ É
τ = 22,5(2) ´¸ ¶μ¤É¢¥·¦¤ ¥É ¨§¢¥¸É´Ò¥ ¤ ´´Ò¥ [4], ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¢ § -
¢¨¸¨³μ¸É¨ μÉ ¶·μÍ¥´É´μ£μ ¸μ¤¥·¦ ´¨Ö Ce (μÉ 5 ¤μ 0,5 %) §´ Î¥´¨Ö³ τ μÉ 15
¤μ 26 ´¸.

�¢Éμ·Ò ¶·¨§´ É¥²Ó´Ò ‚. �. �·Ê¤ ´¨´Ê §  ¶μ¸ÉμÖ´´ÊÕ ¶μ¤¤¥·¦±Ê · ¡μÉÒ.
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