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‚ ¤μ±² ¤¥ ¶·¥¤² £ ÕÉ¸Ö ¸Ì¥³  ¨ ±μ´¸É·Ê±Í¨Ö Ê¸É ´μ¢±¨ Ëμ·³¨·μ¢ ´¨Ö ´¥¶·¥·Ò¢´μ£μ ¶μÉμ± 
³μ´μÌ·μ³ É¨Î¥¸±¨Ì ¶μ§¨É·μ´μ¢ ¸ ±μ´É·μ²¨·Ê¥³Ò³ ¢·¥³¥´¥³ ¶·¨Ìμ¤  ´  ³¨Ï¥´Ó, ´¥ § ¢¨¸ÖÐ¨³
μÉ ³μ³¥´É  ¢·¥³¥´¨ ¸É ·É  ¢ μ£· ´¨Î¥´´μ³ ¨´É¥·¢ ²¥ ¢·¥³¥´¨. �·¨´Í¨¶ ¢ μ¸´μ¢¥ ³¥Éμ¤  μ¶¨¸ ´ ¢
· ¡μÉ¥ [1]. “¸É ´μ¢±  ¶·¥¤´ §´ Î¥´  ¤²Ö ¶·μ¢¥¤¥´¨Ö Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¨§³¥·¥´¨Õ ¢·¥³¥´¨ ¦¨§´¨
¶μ§¨É·μ´μ¢ ¢ ¢¥Ð¥¸É¢¥ ³¥Éμ¤μ³ ¶μ§¨É·μ´´μ°  ´´¨£¨²ÖÍ¨μ´´μ° ¸¶¥±É·μ¸±μ¶¨¨ (Positron Annihila-
tion Lifetime Spectroscopy Å PALS). �ÉμÉ ³¥Éμ¤ ¶μ§¢μ²Ö¥É · §²¨Î ÉÓ É¨¶Ò ¤¥Ë¥±Éμ¢ ¢ ³ É¥·¨ ² Ì,
¢μ§³μ¦´μ ¢ ·Ó¨·μ¢ ´¨¥ Ô´¥·£¨¨ ¶μ§¨É·μ´μ¢, ÎÉμ ¶μ§¢μ²Ö¥É  ´ ²¨§¨·μ¢ ÉÓ · ¸¶·¥¤¥²¥´¨¥ ¤¥Ë¥±-
Éμ¢ ¶μ £²Ê¡¨´¥ μ¡· §Í . �¡¸Ê¦¤ ÕÉ¸Ö ¸Ì¥³Ò £¥´¥· Í¨¨ ¶¥·¨μ¤¨Î¥¸±μ£μ ‚—-´ ¶·Ö¦¥´¨Ö § ¤ ´´μ°
Ëμ·³Ò ¨ ¨§³¥·¥´¨Ö ¢·¥³¥´¨ ¦¨§´¨ ¶μ§¨É·μ´ .

The report proposes the scheme and installation design for formation of a continuous monochromatic
positron 	ux with controlled time of arrival at the target, independent of the launch time in a limited
time interval (principle of method is in the report of I. N.Meshkov, ©The Formation of an orderly 	ow
of positronsª). The installation is designed to perform experiments to measure the positron lifetime in
the positron annihilation spectroscopy method (Positron Annihilation Lifetime Spectroscopy Å PALS).
PALS method allows one to distinguish defect types in the materials. It is possible to vary the positron
energy in the present variant that allows us to analyze the distribution of defects in depth of the sample.
The schemes of periodic RF voltage generation by a given form and measurement of the positron
lifetime are discussed.

PACS: 29.27.Fh; 29.27.-h; 61.72.Ff
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‚ ¶μ§¨É·μ´´μ°  ´´¨£¨²ÖÍ¨μ´´μ° ¸¶¥±É·μ¸±μ¶¨¨ ´ ¨¡μ²¥¥ ¨´Ëμ·³ É¨¢´Ò³,   ¶μ-
ÔÉμ³Ê ¨ ¡μ²¥¥ ¶·¨¢²¥± É¥²Ó´Ò³ ¤²Ö ¶·¨³¥´¥´¨° ¸Î¨É ¥É¸Ö ³¥Éμ¤, μ¸´μ¢ ´´Ò° ´  ¨§-
³¥·¥´¨¨ ¢·¥³¥´¨ ¦¨§´¨ ¶μ§¨É·μ´  ¢ μ¡· §Í¥ ¨¸¸²¥¤Ê¥³μ£μ ³ É¥·¨ ² , Å ³¥Éμ¤ PALS.
�ËË¥±É¨¢´μ¸ÉÓ ³¥Éμ¤  ¸ÊÐ¥¸É¢¥´´μ Ê¢¥²¨Î¨¢ ¥É¸Ö ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ´¥¶·¥·Ò¢´μ£μ ¶μ-
Éμ±  ¶μ§¨É·μ´μ¢ ¸ ±μ´É·μ²¨·Ê¥³Ò³ ¢·¥³¥´¥³ ¨Ì ¶·¨Ìμ¤  ¢ μ¡· §¥Í. �μ¤·μ¡´¥¥ ¶·¨´Í¨¶
Ëμ·³¨·μ¢ ´¨Ö É ±μ£μ ¶μÉμ±  ¶·¥¤¸É ¢²¥´ ¢ · ¡μÉ¥ [1].
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‘μ§¤ ´¨¥ Ê¶μ·Ö¤μÎ¥´´μ£μ ¶μÉμ±  ¶μ§¨É·μ´μ¢ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸ ¶μ³μÐÓÕ ‚—-´ ¶·Ö-
¦¥´¨Ö ¸¶¥Í¨ ²Ó´μ° Ëμ·³Ò. �μ§¨É·μ´Ò ¨§ ±·¨μ£¥´´μ£μ ¨¸ÉμÎ´¨±  ³μ´μÌ·μ³ É¨Î¥¸±¨Ì
¶μ§¨É·μ´μ¢ (Š�ˆŒŒ�) [2, 3] ¶μ¸ÉÊ¶ ÕÉ ´  ¢Ìμ¤ ·¥§μ´ Éμ·  (·¨¸. 1), Ëμ·³¨·ÊÕÐ¥£μ
´ ¶·Ö¦¥´¨¥ ¸¶¥Í¨ ²Ó´μ° Ëμ·³Ò. �·μ°¤Ö ·¥§μ´ Éμ·, ¶μ§¨É·μ´Ò ¶μ¶ ¤ ÕÉ ¢ Ê¸±μ·ÖÕÐ¨°
§ §μ· ¸μ ¸É É¨Î¥¸±¨³ Ô²¥±É·¨Î¥¸±¨³ ¶μ²¥³ ¨ § É¥³ ¢ μ¡· §¥Í. ‚·¥³Ö ¶·¨Ìμ¤  ¶μ§¨É·μ´μ¢
¢ μ¡· §¥Í μ¤¨´ ±μ¢μ ¤²Ö ¢¸¥Ì ¶μ§¨É·μ´μ¢ (¸³. [1], ·¨¸. 1), ¶μ¸ÉÊ¶ ÕÐ¨Ì ¢ ·¥§μ´ Éμ· ¢
É¥Î¥´¨¥ ´¥±μÉμ·μ£μ ¨´É¥·¢ ²  ¢·¥³¥´¨ T0.

�¨¸. 1. 3D-³μ¤¥²Ó (a) ¨ ¸Ì¥³  ·¥§μ´ Éμ·  (¡). 1 Å ·¥§μ´ Éμ· ¶¥·¢μ° ¨ É·¥ÉÓ¥° £ ·³μ´¨±; 2 Å

·¥§μ´ Éμ· ¢Éμ·μ° £ ·³μ´¨±¨; 3 Å ¶¥É²Ö ¢¢μ¤  ‚—-³μÐ´μ¸É¨; 4 Å ¸¥É±¨; 5 Å ‚—-· §Ñ¥³Ò; 6 Å
±μ ±¸¨ ²Ó´Ò° ‚—-± ¡¥²Ó
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”μ·³¨·μ¢ ´¨¥ ‚—-´ ¶·Ö¦¥´¨Ö ´¥μ¡Ìμ¤¨³μ° Ëμ·³Ò ³μ¦´μ μ¸ÊÐ¥¸É¢¨ÉÓ ¸ ¶μ³μÐÓÕ
É·¥Ì ·¥§μ´ Éμ·μ¢, ´ ¸É·μ¥´´ÒÌ ´  Î ¸ÉμÉÒ nf0, n = 1, 2, 3; f0 = 1/T0. �Éμ ¤ ¥É Ê¤μ¢²¥-
É¢μ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶·¨ ¢Ò¡μ·¥ μ¶É¨³ ²Ó´ÒÌ §´ Î¥´¨° Ô´¥·£¨¨ ¶μ§¨É·μ´μ¢ E0 ¨
¤·Ê£¨Ì ¶ · ³¥É·μ¢ ± ´ ²  [1].
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�·¨³¥´¥´¨¥ ´¥¶·¥·Ò¢´μ£μ ¶μÉμ±  ¶μ§¨É·μ´μ¢ É·¥¡Ê¥É μ·£ ´¨§ Í¨¨ ¸É ·Éμ¢ÒÌ ¨ ¸Éμ-
¶μ¢ÒÌ ¸¨£´ ²μ¢. ‚ ¶·¥¤² £ ¥³μ³ ³¥Éμ¤¥ É ±¨¥ ¸¨£´ ²Ò ³μ¦´μ £¥´¥·¨·μ¢ ÉÓ ¸ ¶μ³μÐÓÕ
¶·¨¢Ö§±¨ ± Ë §¥ μ¸´μ¢´μ° £ ·³μ´¨±¨ (f0 = 100 ŒƒÍ ¢ ¶·¨³¥·¥, · ¸¸³μÉ·¥´´μ³ ¢ [1]),
´ ¶·¨³¥·, ± ´Ê²Õ ¨³¶Ê²Ó¸  ´ ¶·Ö¦¥´¨Ö ¨ ± ¸¨£´ ²Ê ¤¥É¥±Éμ· , ·¥£¨¸É·¨·ÊÕÐ¥£μ γ-±¢ ´É
¶·¨  ´´¨£¨²ÖÍ¨¨ ¶μ§¨É·μ´  ¢ ¨¸¸²¥¤Ê¥³μ³ μ¡· §Í¥. ‚ μ¤´μ³ ¨§ ¢ ·¨ ´Éμ¢ ¸Ì¥³Ò ¨§³¥-
·¥´¨Ö ¢·¥³¥´¨ ¦¨§´¨ ¶μ§¨É·μ´  ¢ μ¡· §Í¥ ¶·¥¤² £ ¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¸¨£´ ² ¤¥É¥±Éμ·  ¢
± Î¥¸É¢¥ ®¸É ·É ¯,   ¸¨£´ ², ¶·¨¢Ö§ ´´Ò° ± ´Ê²Õ ‚—-´ ¶·Ö¦¥´¨Ö, ± ± ±μ³ ´¤Ê ®¸Éμ¶¯.
�ÉμÉ ¸¨£´ ² ³μ¦¥É Ê¶· ¢²ÖÉÓ¸Ö ¸ ¶μ³μÐÓÕ ²¨´¨¨ § ¤¥·¦±¨, ±μÉμ· Ö ±μ³¶¥´¸¨·Ê¥É ¢·¥³Ö
¶·μ²¥É  ¶μ§¨É·μ´  μÉ ¢ÒÌμ¤  ¨§ ‚—-¸¨¸É¥³Ò ¤μ μ¡· §Í . ‚·¥³Ö ¦¨§´¨ ¶μ§¨É·μ´  ¢ÒÎ¨-
¸²Ö¥É¸Ö ¶μ Ëμ·³Ê²¥ τlife = T0 − (tstop − tstart).
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„²Ö · §³¥Ð¥´¨Ö ·¥§μ´ Éμ· , ¤·¥°Ëμ¢ÒÌ ¶·μ³¥¦ÊÉ±μ¢ ¢ ±ÊÊ³´μ° ± ³¥·Ò ¸ ¢¢μ¤μ³ ¤²Ö
μ¶É¨³ ²Ó´μ£μ · ¸¶μ²μ¦¥´¨Ö ¨§³¥·¨É¥²Ó´μ°  ¶¶ · ÉÊ·Ò ´  ±μ³¶²¥±¸¥ LEPTA ¢ �ˆŸˆ
¡Ò² ¸¶·μ¥±É¨·μ¢ ´ ´μ¢Ò° ± ´ ² É· ´¸¶μ·É¨·μ¢±¨ ¶μ§¨É·μ´μ¢ (·¨¸. 2).



982 �Ì³ ´μ¢  …. ‚. ¨ ¤·.

�¨¸. 2. ‘¶¥Í¨ ²¨§¨·μ¢ ´´Ò° ± ´ ² É· ´¸¶μ·É¨·μ¢±¨ ¶μ§¨É·μ´μ¢: 1 Å ¸¥±Í¨Ö · §¢¥¤¥´¨Ö ¶μ-
§¨É·μ´´ÒÌ ¶ÊÎ±μ¢; 2 Å ¸μ²¥´μ¨¤Ò ± ´ ²  É· ´¸¶μ·É¨·μ¢±¨; 3 Å ± ´ ² É· ´¸¶μ·É¨·μ¢±¨; 4 Å

¸É ´Í¨Ö ��‘

Š ´ ² ¶μ§¢μ²Ö¥É μ¸ÊÐ¥¸É¢¨ÉÓ ¢ ·¨ ´É PALS ´  Ê¶μ·Ö¤μÎ¥´´μ³ ¶μÉμ±¥ ³μ´μÌ·μ³ É¨-
Î¥¸±¨Ì ¶μ§¨É·μ´μ¢. Š ´ ² ¸μ¸Éμ¨É ¨§ Î¥ÉÒ·¥Ì Î ¸É¥°, ÔÉμ

Å ±·¨μ£¥´´Ò° ¶μ§¨É·μ´´Ò° ¨¸ÉμÎ´¨±, μ¡μ·Ê¤μ¢ ´´Ò° § ³±´ÊÉμ° ¸¨¸É¥³μ° Í¨·±Ê²Ö-
Í¨¨ ¦¨¤±μ£μ £¥²¨Ö ´  μ¸´μ¢¥ ±·¨μ£¥´´μ£μ μÌ² ¤¨É¥²Ö (¶·μ¨§¢μ¤¸É¢  Sumitomo Co);

Å É·¥Ì·¥§μ´ Éμ·´Ò° ¡²μ± Ëμ·³¨·μ¢ ´¨Ö ‚—-´ ¶·Ö¦¥´¨Ö § ¤ ´´μ° Ëμ·³Ò;
Å Ô²¥±É·μ¸É É¨Î¥¸±¨° Ê¸±μ·ÖÕÐ¨° § §μ·.
�μ§¨É·μ´ ¶·μÌμ¤¨É ¶μ ± ´ ²Ê ¨§ ¨¸ÉμÎ´¨±  ¤μ ³¨Ï¥´¨ ¢ ¶·μ¤μ²Ó´μ³ ³ £´¨É´μ³ ¶μ²¥

´ ¶·Ö¦¥´´μ¸ÉÓÕ ¤μ 400 ƒ¸ ¨ ¤μÌμ¤¨É ¤μ μ¡· §Íμ¢, ¶μ¤¢¥Ï¥´´ÒÌ ¶μ¤ μÉ·¨Í É¥²Ó´Ò°
¶μÉ¥´Í¨ ² ¤μ 60 ±‚.

�μ¢Ò° ±·¨μ£¥´´Ò° ¨¸ÉμÎ´¨± ³¥¤²¥´´ÒÌ ³μ´μÌ·μ³ É¨Î¥¸±¨Ì ¶μ§¨É·μ´μ¢ ´  § ³±´Ê-
Éμ° ¸¨¸É¥³¥ ¦¨¤±μ£μ £¥²¨Ö ¸μ¤¥·¦¨É ¨¸ÉμÎ´¨± ´  μ¸´μ¢¥ ¨§μÉμ¶  22Na  ±É¨¢´μ¸ÉÓÕ
30 ³Š¨ (¶·μ¨§¢μ¤¸É¢  Themba LAB, 
¦´ Ö �Ë·¨± ) ¨ ±·¨μ£¥´´Ò° μÌ² ¤¨É¥²Ó. ˆ¸-
ÉμÎ´¨± ¸³μ´É¨·μ¢ ´ ´  ±μ³¶²¥±¸¥ ¨ ËÊ´±Í¨μ´¨·Ê¥É ¢ ÏÉ É´μ³ ·¥¦¨³¥ (É¥³¶¥· ÉÊ· 
5,3 Š), £¥´¥·¨·ÊÖ ¶μÉμ± ¶μ§¨É·μ´μ¢ 106 c−1. �μÉμ± ¶μ§¨É·μ´μ¢ ¡Ò² ¶·μ¢¥¤¥´ ¶μ ± ´ ²Ê
É· ´¸¶μ·É¨·μ¢±¨ ¢ ´μÖ¡·¥ 2016 £.
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‘μ§¤ ´¨¥ ¨ ¢¢¥¤¥´¨¥ ¢ Ô±¸¶²Ê É Í¨Õ É· ´¸¶μ·É´μ£μ ± ´ ²  ³¥¤²¥´´ÒÌ ¶μ§¨É·μ´μ¢
¶μ§¢μ²¨É ¸μ§¤ ÉÓ ¶·¥¤² £ ¥³ÊÕ ¸Ì¥³Ê Ê¶μ·Ö¤μÎ¨¢ ´¨Ö ¶μÉμ±  ³μ´μÌ·μ³ É¨Î¥¸±¨Ì ¶μ-
§¨É·μ´μ¢ ¨ ¶·¨³¥´¨ÉÓ ³¥Éμ¤ PALS ¢ ¨¸¸²¥¤μ¢ ´¨ÖÌ, ÎÉμ ¸ÊÐ¥¸É¢¥´´μ ¸μ±· É¨É ¢·¥³Ö
¨¸¸²¥¤μ¢ ´¨Ö μ¡· §Íμ¢.
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