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�¡¸Ê¦¤ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¶·¨³¥´¥´¨Ö ³μ¤¥²¨ � ³¡ÊÄˆμ´ -‹ §¨´¨μ (�ˆ‹) ±
μ¶¨¸ ´¨Õ ¶μ²Ê²¥¶Éμ´´ÒÌ · ¸¶ ¤μ¢ É Ê-²¥¶Éμ´ . � ¸¸³μÉ·¥´Ò ³μ¤Ò · ¸¶ ¤  É Ê-²¥¶-
Éμ´  ´  ´¥°É·¨´μ ¨ ¶ ·Ê ¨§ ¢¥±Éμ·´μ£μ ¨ ¶¸¥¢¤μ¸± ²Ö·´μ£μ ³¥§μ´μ¢. „²Ö μ¶¨¸ ´¨Ö
ÔÉ¨Ì ¶·μÍ¥¸¸μ¢ ¨¸¶μ²Ó§μ¢ ´  · ¸Ï¨·¥´´ Ö ¢¥·¸¨Ö ³μ¤¥²¨ �ˆ‹, ¶μ§¢μ²ÖÕÐ Ö ÊÎ¨ÉÒ-
¢ ÉÓ ± ± μ¸´μ¢´Ò¥, É ± ¨ ¶¥·¢Ò¥ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö ³¥§μ´μ¢.

The possibility of using the NambuÄJona-Lasinio (NJL) model for the description of
semileptonic decays of tau leptons is discussed. The decay modes of the tau lepton into
neutrinos and a pair of vector and pseudoscalar mesons are considered. To describe these
processes, an extended version of the NJL model is used, which allows one to take into
account both the ground and ˇrst radially excited states of the mesons.

PACS: 12.39.Fe; 13.35.Dx; 14.40.Be

‚‚…„…�ˆ…

‚ ¤ ´´μ° · ¡μÉ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ, ¤μ²μ¦¥´´Ò¥ ´  ³¥¦¤Ê´ -
·μ¤´μ° ±μ´Ë¥·¥´Í¨¨ ®�·μ¡²¥³Ò ¸μ¢·¥³¥´´μ° É¥μ·¥É¨Î¥¸±μ° ¨ ³ É¥³ É¨-
Î¥¸±μ° Ë¨§¨±¨¯, ¶μ¸¢ÖÐ¥´´μ° 110-²¥É¨Õ ¸μ ¤´Ö ·μ¦¤¥´¨Ö �.�. 	μ£μ²Õ¡μ¢ .
�É¨ ·¥§Ê²ÓÉ ÉÒ ¶μ²ÊÎ¥´Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ³μ¤¥²¨ � ³¡ÊÄˆμ´ -‹ §¨´¨μ
(�ˆ‹) [1, 2], ¶·¥¤²μ¦¥´´μ° ¥Ð¥ ¢ 1961 £. ¤²Ö μ¡ÑÖ¸´¥´¨Ö ¶·μ¨¸Ìμ¦¤¥´¨Ö
³ ¸¸Ò ´Ê±²μ´  §  ¸Î¥É ¸¶μ´É ´´μ£μ ´ ·ÊÏ¥´¨Ö ±¨· ²Ó´μ° ¸¨³³¥É·¨¨. �μ-
²¥§´μ μÉ³¥É¨ÉÓ, ÎÉμ ¢ ÔÉμ ¢·¥³Ö �.�. 	μ£μ²Õ¡μ¢ ¸μ ¸¢μ¨³¨ ÊÎ¥´¨± ³¨  ±-
É¨¢´μ § ´¨³ ²¸Ö ¶·μ¡²¥³μ° É¥μ·¥É¨Î¥¸±μ£μ μ¡ÑÖ¸´¥´¨Ö Ö¢²¥´¨° ¸¢¥·Ì¶·μ¢μ-
¤¨³μ¸É¨ ¨ ¸¢¥·ÌÉ¥±ÊÎ¥¸É¨, ¨¸¶μ²Ó§ÊÖ ¨ · §¢¨¢ Ö ¶·¨ ÔÉμ³  ´ ²μ£¨Î´Ò¥ ³¥-
Éμ¤Ò. ‚ Î ¸É´μ¸É¨, ¢ 1961 £. ¢ · ¡μÉ¥ [3] ¶·¥¤¸É ¢¨É¥²¨ £·Ê¶¶Ò �.�. 	μ£μ²Õ-
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¡μ¢  É ±¦¥ · ¸¸³ É·¨¢ ²¨ ¢μ§³μ¦´μ¸ÉÓ £¥´¥· Í¨¨ ³ ¸¸Ò Ë¥·³¨μ´  ¢ ±¨· ²Ó-
´μ-¨´¢ ·¨ ´É´μ° ³μ¤¥²¨ ±¢ ´Éμ¢μ° É¥μ·¨¨ ¶μ²Ö. ‘μ¢·¥³¥´´ Ö ¢¥·¸¨Ö ³μ¤¥²¨
�ˆ‹ ¸ ÊÎ¥Éμ³ ±¢ ·±μ¢ÒÌ ¸É¥¶¥´¥° ¸¢μ¡μ¤Ò · §¢¨¢ ² ¸Ó ¸ ±μ´Í  1970-Ì Ä ´ -
Î ²  1980-Ì ££. [4Ä9]. ‚ · ³± Ì ‘É ´¤ ·É´μ° ³μ¤¥²¨ �ˆ‹ ¡Ò²o Ê¸¶¥Ï´μ
μ¶¨¸ ´μ ¡μ²ÓÏμ¥ ³´μ¦¥¸É¢μ ¶·μÍ¥¸¸μ¢ ¸ ÊÎ ¸É¨¥³ Î¥ÉÒ·¥Ì ´μ´¥Éμ¢ ³¥§μ´μ¢:
¸± ²Ö·´μ£μ, ¶¸¥¢¤μ¸± ²Ö·´μ£μ, ¢¥±Éμ·´μ£μ ¨  ±¸¨ ²Ó´μ-¢¥±Éμ·´μ£μ (¸³. μ¡-
§μ· [10] ¨ ¸¸Ò²±¨ ¢ ´¥³).

�¤´ ±μ ¢μ ³´μ£¨Ì Ô±¸¶¥·¨³¥´É ²Ó´μ ¨§ÊÎ ¥³ÒÌ ¸¨ÉÊ Í¨ÖÌ μ± §Ò¢ ¥É¸Ö
´¥¤μ¸É ÉμÎ´μ ÊÎ¥¸ÉÓ μ¸´μ¢´Ò¥ ¸μ¸ÉμÖ´¨Ö ³¥§μ´μ¢ ¨ É·¥¡Ê¥É¸Ö ¢±²ÕÎ¨ÉÓ ± ±
³¨´¨³Ê³ ¶¥·¢Ò¥ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö. � ¸Ï¨·¥´¨¥ ³μ¤¥²¨
�ˆ‹ ¸ Í¥²ÓÕ ¢±²ÕÎ¥´¨Ö ¢μ§¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨° ³¥§μ´μ¢ ¡Ò²μ ¶·¥¤²μ¦¥´μ
¢ · ¡μÉ Ì [11Ä13]. ‚ ÔÉμ° ³μ¤¥²¨ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö ³¥§μ´μ¢
¢¢μ¤ÖÉ¸Ö ¸ ¶μ³μÐÓÕ Ëμ·³Ë ±Éμ·  ¶μ²¨´μ³¨ ²Ó´μ£μ É¨¶ , ±¢ ¤· É¨Î´μ£μ ¶μ
¶μ¶¥·¥Î´μ³Ê ¨³¶Ê²Ó¸Ê ±¢ ·± . �·¨ ÔÉμ³ ¸μÌ· ´ÖÕÉ¸Ö ±¨· ²Ó´ Ö ¸¨³³¥É·¨Ö ¨
³¥Ì ´¨§³ ¥¥ ¸¶μ´É ´´μ£μ ´ ·ÊÏ¥´¨Ö. �·¨ Ê¸²μ¢¨¨ Éμ£μ, ÎÉμ ¢¥²¨Î¨´Ò ±¢ ·-
±μ¢μ£μ ±μ´¤¥´¸ É  ¨ ³ ¸¸Ò ¸μ¸É ¢²ÖÕÐ¨Ì ±¢ ·±μ¢ μ¸É ÕÉ¸Ö É ±¨³¨ ¦¥, ± ±
¨ ¢ ‘É ´¤ ·É´μ° ³μ¤¥²¨ �ˆ‹, ¢μ§´¨± ¥É ¸ÊÐ¥¸É¢¥´´μ¥ μ£· ´¨Î¥´¨¥ Î¨¸² 
¤μ¶μ²´¨É¥²Ó´ÒÌ ¶ · ³¥É·μ¢ ³μ¤¥²¨. ‘ ¨¸¶μ²Ó§μ¢ ´¨¥³ · ¸Ï¨·¥´´μ° ³μ¤¥²¨
�ˆ‹ · ´¥¥ ¡Ò²μ ¢ÒÎ¨¸²¥´μ ³´μ¦¥¸É¢μ ³¥§μ´´ÒÌ · ¸¶ ¤μ¢ τ -²¥¶Éμ´  ¨ ¶·μ-
Í¥¸¸μ¢ e+e−- ´´¨£¨²ÖÍ¨¨ ¢ ³¥§μ´Ò (¸³. μ¡§μ· [14]).

� ¸¸³ É·¨¢ ¥³Ò¥ ¢ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ · ¸¶ ¤Ò τ → K̄∗0(892)π−ντ , τ →
ω(782)K−ντ ¨ τ → φ(1020)K−ντ ¨´É¥·¥¸´Ò É¥³, ÎÉμ ¢±²ÕÎ ÕÉ ¢ ¸¥¡Ö
¢¸¥ ¢μ§³μ¦´Ò¥ ± ´ ²Ò: ±μ´É ±É´Ò° ± ´ ² (±μ£¤  W -¡μ§μ´ ´¥¶μ¸·¥¤¸É¢¥´´μ
¶¥·¥Ìμ¤¨É ¢ ±μ´¥Î´Ò¥ ³¥§μ´´Ò¥ ¸μ¸ÉμÖ´¨Ö) ¨ ± ´ ²Ò ¸ ¶·μ³¥¦ÊÉμÎ´Ò³¨
 ±¸¨ ²Ó´μ-¢¥±Éμ·´Ò³¨, ¢¥±Éμ·´Ò³¨ ¨ ¶¸¥¢¤μ¸± ²Ö·´Ò³¨ ³¥§μ´ ³¨. �·¨ ÔÉμ³
¶·μ³¥¦ÊÉμÎ´Ò¥ ³¥§μ´Ò ¸²¥¤Ê¥É ÊÎ¨ÉÒ¢ ÉÓ ± ± ¢ μ¸´μ¢´μ³, É ± ¨ ± ± ³¨´¨³Ê³
¢ ¶¥·¢μ³ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´μ³ ¸μ¸ÉμÖ´¨¨.

‚ ¦´μ° μ¸μ¡¥´´μ¸ÉÓÕ ¶·μ¢μ¤¨³ÒÌ §¤¥¸Ó ¢ÒÎ¨¸²¥´¨° Ö¢²Ö¥É¸Ö ÊÎ¥É · ¸-
Ð¥¶²¥´¨Ö ¶·μ³¥¦ÊÉμÎ´μ£μ μ¸´μ¢´μ£μ  ±¸¨ ²Ó´μ-¢¥±Éμ·´μ£μ ³¥§μ´  ´  ¤¢ 
Ë¨§¨Î¥¸±¨Ì ¸μ¸ÉμÖ´¨Ö: K1(1270) ¨ K1(1400). ’ ±μ¥ · ¸Ð¥¶²¥´¨¥ Ö¢²Ö¥É¸Ö
¸²¥¤¸É¢¨¥³ ¸³¥Ï¨¢ ´¨Ö  ±¸¨ ²Ó´μ-¢¥±Éμ·´ÒÌ ¸μ¸ÉμÖ´¨° K1A ¨ K1B , ¶·¨´ ¤-
²¥¦ Ð¨Ì ´μ´¥É ³ 3P1 (JPC = 1++) ¨ 1P1 (JPC = 1+−) ¸μμÉ¢¥É¸É¢¥´´μ. �Éμ
¸³¥Ï¨¢ ´¨¥ ¢μ§´¨± ¥É ¢ ·¥§Ê²ÓÉ É¥ ´ ·ÊÏ¥´¨Ö ±¨· ²Ó´μ° ¸¨³³¥É·¨¨, μ¡Ê¸²μ-
¢²¥´´μ£μ É¥³, ÎÉμ ³ ¸¸Ò u- ¨ s-±¢ ·±μ¢ ¸ÊÐ¥¸É¢¥´´μ · §²¨Î ÕÉ¸Ö. ‘μ¸ÉμÖ´¨Ö
K1A ¨ K1B ¢Ò· ¦ ÕÉ¸Ö Î¥·¥§ Ô±¸¶¥·¨³¥´É ²Ó´μ ´ ¡²Õ¤ ¥³Ò¥ ³¥§μ´Ò [8,15]
¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

K1A = K1(1270) sinα + K1(1400) cosα,
(1)

K1B = K1(1270) cosα − K1(1400) sinα.

‚ · ¡μÉ¥ [15] ¶·¨¢μ¤ÖÉ¸Ö ¢ ·¨ ´ÉÒ Ê£²  α = 57◦ ¨ 33◦. ‚ μ¡§μ·¥ Particle
Data Group (PDG) [16] ¶·¨¢μ¤¨É¸Ö §´ Î¥´¨¥ α = 45◦. ‚ ¤ ´´μ° · ¡μÉ¥ ¶·¨
Î¨¸²¥´´μ³  ´ ²¨§¥ ³Ò · ¸¸³ É·¨¢ ¥³ ¢ ·¨ ´ÉÒ α = 57◦ ¨ 45◦.
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�μ´¥É 3P1 ¥¸É¥¸É¢¥´´Ò³ μ¡· §μ³ μ¶¨¸Ò¢ ¥É¸Ö ³μ¤¥²ÓÕ �ˆ‹, ¢ Éμ ¢·¥³Ö
± ± ´μ´¥É 1P1 ´¥ Ê±² ¤Ò¢ ¥É¸Ö ¢ ¸É ´¤ ·É´ÊÕ ¢¥·¸¨Õ ¤ ´´μ° ³μ¤¥²¨. �μÔÉμ³Ê
¢ · ¸¸³ É·¨¢ ¥³μ° · ¡μÉ¥ ³¥§μ´ K1B, ´¥ μÉ´μ¸ÖÐ¨°¸Ö ± ´μ´¥É ³ ³μ¤¥²¨
�ˆ‹, ´¥ ÊÎ¨ÉÒ¢ ²¸Ö ´ ¶·Ö³ÊÕ. �¤´ ±μ ³Ò ÊÎÉ¥³ ¥£μ ¢±² ¤, ¶·¨¢μ¤ÖÐ¨°
± ¢μ§´¨±´μ¢¥´¨Õ ¤¢ÊÌ Ë¨§¨Î¥¸±¨Ì ¸μ¸ÉμÖ´¨°.

1. ‹�ƒ���†ˆ�� ��‘˜ˆ�…���‰ Œ�„…‹ˆ �ˆ‹

”· £³¥´É ±¢ ·±-³¥§μ´´μ£μ ² £· ´¦¨ ´  ¢§ ¨³μ¤¥°¸É¢¨Ö, ¸μ¤¥·¦ Ð¨°
´Ê¦´Ò¥ ´ ³ ¢¥·Ï¨´Ò, ¨³¥¥É ¸²¥¤ÊÕÐ¨° ¢¨¤ [14]:
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£¤¥ q ¨ q̄ Å ¶μ²Ö u-, d- ¨ s-±¢ ·±μ¢ ¸ ¸μ¸É ¢²ÖÕÐ¨³¨ ³ ¸¸ ³¨ mu ≈ md =
280 ŒÔ‚ ¨ ms = 420 ŒÔ‚, ¢μ§¡Ê¦¤¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö ³¥§μ´μ¢ μÉ³¥Î¥´Ò ÏÉ·¨-
Ì ³¨,  

AM =
1

sin (2θ0
M )

[
gM sin (θM + θ0

M ) + g′MfM (k2
⊥) sin (θM − θ0

M )
]
,

(3)

BM = − 1
sin (2θ0

M )
[
gM cos (θM + θ0

M ) + g′MfM (k2
⊥) cos (θM − θ0

M )
]
,

£¤¥ ¨´¤¥±¸ M μ¡μ§´ Î ¥É ¸μμÉ¢¥É¸É¢ÊÕÐ¨° ³¥§μ´.
”μ·³Ë ±Éμ· f

(
k2
⊥

)
=

(
1 + dk2

⊥
)
Θ(Λ2−k2

⊥) ¢¢μ¤¨É¸Ö ¤²Ö μ¶¨¸ ´¨Ö ¶¥·-
¢ÒÌ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨° ³¥§μ´μ¢. � · ³¥É· ´ ±²μ´  Ëμ·³-
Ë ±Éμ·  d μ¤´μ§´ Î´μ Ë¨±¸¨·Ê¥É¸Ö ¨§ É·¥¡μ¢ ´¨Ö Éμ£μ, ÎÉμ¡Ò ¢±²ÕÎ¥´¨¥
· ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨° ´¥ ³¥´Ö²μ ±¢ ·±μ¢Ò° ±μ´¤¥´¸ É. �ÉμÉ
¶ · ³¥É· § ¢¨¸¨É Éμ²Ó±μ μÉ ±¢ ·±μ¢μ£μ ¸μ¸É ¢  ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ ³¥§μ´ :

duu = −1,784 · 10−6 ŒÔ‚−2,

dus = −1,761 · 10−6 ŒÔ‚−2, (4)

dss = −1,737 · 10−6 ŒÔ‚−2.

� · ³¥É·Ò θM § ¤ ÕÉ Ê£²Ò ¸³¥Ï¨¢ ´¨Ö μ¸´μ¢´ÒÌ ¨ ¢μ§¡Ê¦¤¥´´ÒÌ ¸μ-
¸ÉμÖ´¨° ³¥§μ´μ¢, Ë¨±¸¨·Ê¥³Ò¥ ¢ ·¥§Ê²ÓÉ É¥ ¤¨ £μ´ ²¨§ Í¨¨ ¸¢μ¡μ¤´μ£μ ² -
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£· ´¦¨ ´  [14]:
θK1 = 85,97◦, θK∗ = 84,74◦, θK = 58,11◦,

(5)
θω = 81,8◦, θφ = 68,4◦, θπ = 59,48◦.

‚¸¶μ³μ£ É¥²Ó´Ò¥ ¢¥²¨Î¨´Ò θ0
M ¢¢μ¤ÖÉ¸Ö ¤²Ö Ê¤μ¡¸É¢ , ¨Ì ¶·μ¨¸Ìμ¦¤¥´¨¥ ¸¢Ö-

§ ´μ ¸ ±μ´¥Î´Ò³¨ ¶¥·¥´μ·³¨·μ¢± ³¨ ¶·¨ ¢Ò¢μ¤¥ ² £· ´¦¨ ´  · ¸Ï¨·¥´´μ°
³μ¤¥²¨ �ˆ‹:

θ0
K1

= θ0
K∗ = 59,56◦, θ0

K = 55,52◦,
(6)

θ0
ω = 61,5◦, θ0

φ = 57,13◦, θ0
π = 59,12◦.

Œ É·¨ÍÒ λ Å ²¨´¥°´Ò¥ ±μ³¡¨´ Í¨¨ ³ É·¨Í ƒ¥²²-Œ ´´ , § ¤ ÕÐ¨¥ ¶·μ¥±-
Í¨¨ ´  ±¢ ·±- ´É¨±¢ ·±μ¢Ò¥ ¸μ¸ÉμÖ´¨Ö ¸ § ¤ ´´Ò³¨ ±¢ ´Éμ¢Ò³¨ Î¨¸² ³¨ ¨
Ë²¥°¢μ·´Ò³ ¸μ¸É ¢μ³.

Šμ´¸É ´ÉÒ ¸¢Ö§¨ ¢Ò· ¦ ÕÉ¸Ö Î¥·¥§ ¨´É¥£· ²Ò (10) ¶μ ±¢ ·±μ¢μ° ¶¥É²¥:
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(
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(
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,
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(
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, (7)
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(
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(

2
3
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,

gφ =
(

2
3
I02

)−1/2

, g′φ =
(

2
3
If2

02

)−1/2

.

‚ ¶·¨¢¥¤¥´´μ³ ² £· ´¦¨ ´¥ ¶μ¤ ¶μ²¥³ K1 ¶μ¤· §Ê³¥¢ ¥É¸Ö ¸μ¸ÉμÖ´¨¥ K1A,
μÉ´μ¸ÖÐ¥¥¸Ö ± ´μ´¥ÉÊ 3P1 ¨ · ¸Ð¥¶²ÖÕÐ¥¥¸Ö ´  ¤¢  Ë¨§¨Î¥¸±¨Ì ¸μ¸ÉμÖ´¨Ö Å
K1(1270) ¨ K1(1400) (1).

2. ���–…‘‘ τ → K̄0∗(892)π−ντ

„¨ £· ³³Ò ¶·μÍ¥¸¸  τ → K̄0∗(892)π−ντ ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 1 ¨ 2.
�³¶²¨ÉÊ¤  ¶·μÍ¥¸¸  τ → K̄0∗(892)π−ντ ¢ · ¸Ï¨·¥´´μ° ³μ¤¥²¨ �ˆ‹

¶·¨´¨³ ¥É ¸²¥¤ÊÕÐ¨° ¢¨¤ [17]:

M = i
√

2GF VusgπLμ

{
Mc + MAV (1270) + MAV (1400)+

+MV + MPS + MAV ′ + MV ′ + MPS′}μν
e∗ν(pK∗), (8)

£¤¥ GF Å ±μ´¸É ´É  ”¥·³¨; Vus Å Ô²¥³¥´É ³ É·¨ÍÒ Š ¡¨¡¡μÄŠμ¡ ÖÏ¨Ä
Œ ¸± ¢Ò; Lμ Å ²¥¶Éμ´´Ò° Éμ±; e∗ν(pK∗) Å ¶μ²Ö·¨§ Í¨μ´´Ò° ¢¥±Éμ· ³¥§μ´ 
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�¨¸. 1. Šμ´É ±É´ Ö ¤¨ £· ³³  ¶·μÍ¥¸¸  τ → K̄0∗(892)π−ντ

�¨¸. 2. „¨ £· ³³  ¶·μÍ¥¸¸  τ → K̄0∗(892)π−ντ ¸ ¶·μ³¥¦ÊÉμÎ´Ò³¨ ³¥§μ´ ³¨

K∗(892). —²¥´Ò ¢ ¸±μ¡± Ì μ¶¨¸Ò¢ ÕÉ ¢±² ¤Ò μÉ ±μ´É ±É´μ° ¤¨ £· ³³Ò ¨
μÉ ¤¨ £· ³³ ¸ · §²¨Î´Ò³¨ ¶·μ³¥¦ÊÉμÎ´Ò³¨ ³¥§μ´ ³¨ ¢ μ¸´μ¢´μ³ ¨ ¶¥·¢μ³
· ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´μ³ ¸μ¸ÉμÖ´¨ÖÌ. Ÿ¢´Ò° ¢¨¤ ¢±² ¤μ¢ Mμν

i ³μ¦´μ ´ °É¨
¢ · ¡μÉ¥ [17].

�·μ³¥¦ÊÉμÎ´Ò¥ ³¥§μ´Ò μ¶¨¸Ò¢ ÕÉ¸Ö ¶·μ¶ £ Éμ· ³¨ 	·¥°É Ä‚¨£´¥· :

BWM =
1

M2
M − q2 − i

√
q2ΓM

. (9)

ˆ´É¥£· ²Ò ¶μ ±¢ ·±μ¢Ò³ ¶¥É²Ö³ μ¶·¥¤¥²¥´Ò ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

IM,...,M ′,...
n1n2

= −i
Nc

(2π)4

∫
AM . . . BM . . .

(m2
u − k2)n1(m2

s − k2)n2
Θ(Λ2 − k2) d4k, (10)

£¤¥ AMBM ¢§ÖÉÒ ¨§ (3).
„²Ö Ê£²  α = 57◦ ¶μ²ÊÎ ¥³ ¶ ·Í¨ ²Ó´ÊÕ Ï¨·¨´Ê · ¸¸³ É·¨¢ ¥³μ£μ · ¸-

¶ ¤ 

Br (τ → K̄0∗(892)π−ντ )
∣∣
α=57◦ = 2,02 · 10−3. (11)
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�±¸¶¥·¨³¥´É ²Ó´μ¥ §´ Î¥´¨¥ ¤²Ö ¶ ·Í¨ ²Ó´μ° Ï¨·¨´Ò ¤ ´´μ£μ ¶·μ-
Í¥¸¸  [16]:

Br (τ → K̄0∗(892)π−ντ )exp = (2,2 ± 0,5) · 10−3. (12)

�·¨ α = 45◦ ¶μ²ÊÎ ¥³ ÌÊ¤Ï¥¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´Éμ³:

Br (τ → K̄0∗(892)π−ντ )
∣∣
α=45◦ = 1,68 · 10−3. (13)

3. ���–…‘‘› τ → [ω(782), φ(1020)]K−ντ

„¨ £· ³³Ò · ¸¸³ É·¨¢ ¥³ÒÌ ¶·μÍ¥¸¸μ¢ ¶μ± § ´Ò ´  ·¨¸. 3 ¨ 4.
�³¶²¨ÉÊ¤  ¶·μÍ¥¸¸  τ → ω(782)K−ντ ¢ · ¸Ï¨·¥´´μ° ³μ¤¥²¨ �ˆ‹ ¶·¨-

´¨³ ¥É ¢¨¤ ¸Ê³³Ò ¢±² ¤μ¢ · §²¨Î´ÒÌ ± ´ ²μ¢:

M = −iGF VusLμ {Mc + MA + MV + MP + MA′ +
+ MV ′ + MP ′}μν

e∗ν(pω). (14)

Ÿ¢´Ò° ¢¨¤ ¢±² ¤μ¢ Mμν
i ³μ¦´μ ´ °É¨ ¢ · ¡μÉ¥ [18].

�¨¸. 3. Šμ´É ±É´ Ö ¤¨ £· ³³  ¶·μÍ¥¸¸μ¢ τ → [ω(782), φ(1020)]K−ντ

�¨¸. 4. „¨ £· ³³  ¶·μÍ¥¸¸μ¢ τ → [ω(782), φ(1020)]K−ντ ¸ ¶·μ³¥¦ÊÉμÎ´Ò³¨ ³¥§μ-
´ ³¨
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�³¶²¨ÉÊ¤  ¶·μÍ¥¸¸  τ → φ(1020)K−ντ μÉ²¨Î ¥É¸Ö μÉ ¤ ´´μ°  ³¶²¨ÉÊ¤Ò
³´μ¦¨É¥²¥³ 2,   É ±¦¥ § ³¥´μ° ³¥¸É ³¨ ³ ¸¸ u- ¨ s-±¢ ·±μ¢ ¢ ¢¥±Éμ·´μ³
± ´ ²¥ ¨ ¢ ¢¥±Éμ·´μ° Î ¸É¨ ±μ´É ±É´μ£μ ± ´ ² .

„²Ö ¤¢ÊÌ · ¸¸³ É·¨¢ ¥³ÒÌ §´ Î¥´¨° Ê£²  ¸³¥Ï¨¢ ´¨Ö α = 57 ¨ 45◦ ¶μ-
²ÊÎ ¥³

Br (τ → ω(782)Kντ)|α=57◦ = 3,79 · 10−4,

Br (τ → ω(782)Kντ)|α=45◦ = 3,95 · 10−4.

Br (τ → φ(1020)Kντ)|α=57◦ = 3,15 · 10−5,

Br (τ → φ(1020)Kντ)|α=45◦ = 4,04 · 10−5.

�¨¸. 5. ‡ ¢¨¸¨³μ¸ÉÓ ¤¨ËË¥·¥´Í¨ ²Ó´μ° Ï¨·¨´Ò ¶·μÍ¥¸¸  τ → ω(782)Kντ μÉ ¨´¢ -
·¨ ´É´μ° ³ ¸¸Ò ±μ´¥Î´ÒÌ ³¥§μ´μ¢. ‘¶²μÏ´ Ö ²¨´¨Ö ¸μμÉ¢¥É¸É¢Ê¥É ¸²ÊÎ Õ α = 57◦,
ÏÉ·¨Ìμ¢ Ö Å ¸²ÊÎ Õ α = 45◦. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ÉμÎ±¨ ¢§ÖÉÒ ¨§ · ¡μÉÒ [21]

�¨¸. 6. ‡ ¢¨¸¨³μ¸ÉÓ ¤¨ËË¥·¥´Í¨ ²Ó´μ° Ï¨·¨´Ò ¶·μÍ¥¸¸  τ → φ(1020)Kντ μÉ ¨´¢ -
·¨ ´É´μ° ³ ¸¸Ò ±μ´¥Î´ÒÌ ³¥§μ´μ¢. ‘¶²μÏ´ Ö ²¨´¨Ö ¸μμÉ¢¥É¸É¢Ê¥É ¸²ÊÎ Õ α = 57◦,
ÏÉ·¨Ìμ¢ Ö Å ¸²ÊÎ Õ α = 45◦. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ÉμÎ±¨ ¢§ÖÉÒ ¨§ · ¡μÉÒ [19]
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�±¸¶¥·¨³¥´É ²Ó´Ò¥ §´ Î¥´¨Ö ¶ ·Í¨ ²Ó´ÒÌ Ï¨·¨´:

Br (τ → ω(782)Kντ)exp = (4,1 ± 0,9) · 10−4 [16],

Br (τ → φ(1020)Kντ)exp = (4,4 ± 1,6) · 10−5 [16],
(15)

Br (τ → φ(1020)Kντ)exp = (4,05 ± 0,51) · 10−5 [19],

Br (τ → φ(1020)Kντ)exp = (3,39 ± 0,48) · 10−5 [20].

ƒ· Ë¨±¨ ¤¨ËË¥·¥´Í¨ ²Ó´ÒÌ Ï¨·¨´ ÔÉ¨Ì ¶·μÍ¥¸¸μ¢ ¶·¥¤¸É ¢²¥´Ò ´ 
·¨¸. 5 ¨ 6.

‡�Š‹�—…�ˆ…

‚ μÎ¥·¥¤´μ° · § ¶μ± § ´μ, ÎÉμ · ¸Ï¨·¥´´ Ö ³μ¤¥²Ó �ˆ‹ Ê¸¶¥Ï´μ · ¡μ-
É ¥É ¤²Ö É¥μ·¥É¨Î¥¸±μ£μ μ¶¨¸ ´¨Ö ¶·μÍ¥¸¸μ¢ ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¢§ ¨³μ¤¥°-
¸É¢¨° ³¥§μ´μ¢. ‘ ¶μ³μÐÓÕ ÔÉμ° ³μ¤¥²¨ · ´¥¥ ¡Ò²¨ μ¶¨¸ ´Ò Í¥²Ò¥ ±² ¸¸Ò
¶·μÍ¥¸¸μ¢ · ¸¶ ¤μ¢ ³¥§μ´μ¢, Ô²¥±É·μ´-¶μ§¨É·μ´´μ°  ´´¨£¨²ÖÍ¨¨ (¶·¨ Ô´¥·-
£¨¨ ¤μ 2 ƒÔ‚) ¨ · ¸¶ ¤μ¢ τ -²¥¶Éμ´μ¢ ¶·¨ μ¤´¨Ì ¨ É¥Ì ¦¥ §´ Î¥´¨ÖÌ ¶ -
· ³¥É·μ¢. � ¸¶ ¤Ò τ -²¥¶Éμ´μ¢ ¸ ·μ¦¤¥´¨¥³ ¸É· ´´ÒÌ Î ¸É¨Í ¶·¥¤¸É ¢²ÖÕÉ
μ¸μ¡Ò° ¨´É¥·¥¸ ¨§-§  Éμ£μ, ÎÉμ μ´¨ ÎÊ¢¸É¢¨É¥²Ó´Ò ± · §´¨Í¥ ³ ¸¸ u- ¨
s-±¢ ·±μ¢. � ¸¸³μÉ·¥´´Ò¥ §¤¥¸Ó ¶·μÍ¥¸¸Ò ¨´É¥·¥¸´Ò É ±¦¥ É¥³, ÎÉμ ¢ ´¨Ì
ÊÎ ¸É¢ÊÕÉ ¢¸¥ Î¥ÉÒ·¥ ¢μ§³μ¦´ÒÌ ± ´ ²  (¶μ ±¢ ´Éμ¢Ò³ Î¨¸² ³ ¶·μ³¥¦ÊÉμÎ-
´μ° Î ¸É¨ÍÒ). �·¨ ÔÉμ³  ±¸¨ ²Ó´μ-¢¥±Éμ·´Ò° ± ´ ² μ± § ²¸Ö ¤μ³¨´¨·ÊÕ-
Ð¨³. �μ± § ´μ, ÎÉμ ¶·¨ μ¶¨¸ ´¨¨ ÔÉ¨Ì · ¸¶ ¤μ¢ ¢ ¦´ÊÕ ·μ²Ó ¨£· ¥É ¸³¥Ï¨-
¢ ´¨¥ ¤¢ÊÌ  ±¸¨ ²Ó´μ-¢¥±Éμ·´ÒÌ ¸μ¸ÉμÖ´¨° K1(1270) ¨ K1(1400). �Éμ ¢ ¦´μ
± ± ¶·¨ μ¶·¥¤¥²¥´¨¨ ¤μ¶μ²´¨É¥²Ó´μ° ¶¥·¥´μ·³¨·μ¢±¨ ± μ´´μ£μ ¶μ²Ö [22,23],
É ± ¨ ¶·¨ ÊÎ¥É¥  ±¸¨ ²Ó´μ-¢¥±Éμ·´ÒÌ ± ´ ²μ¢ ¢ ¶·μ³¥¦ÊÉμÎ´μ³ ¸μ¸ÉμÖ´¨¨.
’ ±¨³ μ¡· §μ³, ¢ μÎ¥·¥¤´μ° · § ¶·μ¤¥³μ´¸É·¨·μ¢ ´  ¢Ò¸μ± Ö ¶·¥¤¸± § É¥²Ó-
´ Ö ¸¨²  ³μ¤¥²¨ �ˆ‹, μ¸´μ¢ ´´μ° ´  ³¥Ì ´¨§³¥ ¸¶μ´É ´´μ£μ ´ ·ÊÏ¥´¨Ö
±¨· ²Ó´μ° ¸¨³³¥É·¨¨.
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