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��‘��„› τ → (π0, η, η
′
, K0)K−ντ
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Œ. Š. ‚μ²±μ¢∗, A. A. �¨¢μ¢ ·μ¢
�¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 

�·¨¢¥¤¥´μ ¸· ¢´¥´¨¥ ·¥§Ê²ÓÉ Éμ¢ ¢ÒÎ¨¸²¥´¨Ö ¶·μÍ¥¸¸μ¢ τ → (π0, η, η′, K0)×
K−ντ ¢ · ³± Ì · ¸Ï¨·¥´´μ° ³μ¤¥²¨ � ³¡ÊÄˆμ´ -‹ §¨´¨μ, ¶μ²ÊÎ¥´´ÒÌ ¢ ¶·¥¤Ò¤Ê-
Ð¨Ì · ¡μÉ Ì. “± § ´Ò ¨Ì ¶μ²´Ò¥ Ï¨·¨´Ò. “ÎÉ¥´Ò ¢±² ¤Ò μÉ ¶·μ³¥¦ÊÉμÎ´ÒÌ ¢¥±-
Éμ·´ÒÌ ¨ ¸± ²Ö·´ÒÌ ³¥§μ´μ¢ ± ± ¢ μ¸´μ¢´μ³, É ± ¨ ¢ ¶¥·¢μ³ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´μ³
¸μ¸ÉμÖ´¨ÖÌ (K∗(892), K∗(1410), K∗

0 (800), K∗
0 (1430), ρ(770), ρ(1450)). �μ²ÊÎ¥´´Ò¥

·¥§Ê²ÓÉ ÉÒ ´ Ìμ¤ÖÉ¸Ö ¢ Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ³ ¸μ£² ¸¨¨ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨.

The comparison of the results of calculation of the decays τ → (π0, η, η′, K0)K−ντ

obtained in the previous works is shown. The full widths of these processes are given. The
intermediate vector and scalar mesons in ground and ˇrst radially excited states (K∗(892),
K∗(1410), K∗

0 (800), K∗
0 (1430), ρ(770), ρ(1450)) are taken into account. The obtained

results are in satisfactory agreement with the experimental data.

PACS: 13.35.Dx; 12.40.Vv
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�μ¸±μ²Ó±Ê ¶·¨ ´¨§±¨Ì Ô´¥·£¨ÖÌ É¥μ·¨Ö ¢μ§³ÊÐ¥´¨° ±¢ ´Éμ¢μ° Ì·μ³μ¤¨-
´ ³¨±¨ ´¥¶·¨³¥´¨³ , ¶·¨ ¢ÒÎ¨¸²¥´¨¨ τ -· ¸¶ ¤μ¢ ¶·¨Ìμ¤¨É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ
· §²¨Î´Ò¥ Ë¥´μ³¥´μ²μ£¨Î¥¸±¨¥ ³μ¤¥²¨. Š ± ¶· ¢¨²μ, μ´¨ μ¸´μ¢ ´Ò ´  ³¥-
Éμ¤ Ì ¢¥±Éμ·´μ° ¤μ³¨´ ´É´μ¸É¨ ¨ ±¨· ²Ó´μ° ¸¨³³¥É·¨¨ ¸¨²Ó´ÒÌ ¢§ ¨³μ¤¥°-
¸É¢¨° [1Ä5]. �¤´ ±μ ¢ ¡μ²ÓÏ¨´¸É¢¥ ¨§ ´¨Ì ¶·¨Ìμ¤¨É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¶·μ¨§-
¢μ²Ó´Ò¥ ¶ · ³¥É·Ò ¤²Ö ±μ··¥±É´μ£μ μ¶¨¸ ´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.

Œμ¤¥²Ó � ³¡ÊÄˆμ´ -‹ §¨´¨μ (�ˆ‹) [6Ä9] ¶μ§¢μ²Ö¥É ¨§¡¥¦ ÉÓ ¢¢¥¤¥´¨Ö
¤μ¶μ²´¨É¥²Ó´ÒÌ ¶·μ¨§¢μ²Ó´ÒÌ ¶ · ³¥É·μ¢, ÎÉμ ¶μ¢ÒÏ ¥É ¶·¥¤¸± § É¥²Ó´ÊÕ
¸¨²Ê. � ¸Ï¨·¥´´ Ö ³μ¤¥²Ó �ˆ‹ [10Ä13] ¶μ§¢μ²Ö¥É É ±¦¥ ÊÎ¥¸ÉÓ ¶¥·¢Ò¥
· ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö ³¥§μ´μ¢.
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‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¶·μ¢μ¤¨É¸Ö ¸· ¢´¨É¥²Ó´Ò°  ´ ²¨§ ·¥§Ê²ÓÉ Éμ¢, ¶μ²Ê-
Î¥´´ÒÌ ¢ ·Ö¤¥ ¶·¥¤Ò¤ÊÐ¨Ì · ¡μÉ ¶μ ¸É· ´´Ò³ · ¸¶ ¤ ³ τ -²¥¶Éμ´  ´  ¶¸¥¢-
¤μ¸± ²Ö·´Ò¥ ³¥§μ´Ò ¨ ´¥°É·¨´μ ¢ · ³± Ì ³μ¤¥²¨ � ³¡ÊÄˆμ´ -‹ §¨´¨μ.
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„¨ £· ³³Ò ¶·μÍ¥¸¸  τ → K−π0ντ ¨§μ¡· ¦¥´Ò ´  ·¨¸Ê´±¥.
�ÉμÉ ¶·μÍ¥¸¸ ¡Ò² ¢ÒÎ¨¸²¥´ ¢ · ¡μÉ¥ [14]. �μ¸±μ²Ó±Ê ¶μ·μ£ ·μ¦¤¥´¨Ö

±μ´¥Î´ÒÌ ¸μ¸ÉμÖ´¨° ¢ ¤ ´´μ³ · ¸¶ ¤¥ ¢ μÉ²¨Î¨¥ μÉ μ¸É ²Ó´ÒÌ É·¥Ì · ¸¸³ É-
·¨¢ ¥³ÒÌ ¶·μÍ¥¸¸μ¢ ¤μ¸É ÉμÎ´μ ´¨§μ±, ¢±² ¤Ò μÉ ¶μ¤¶·μÍ¥¸¸μ¢ ¸ ¶·μ³¥¦Ê-
ÉμÎ´Ò³¨ ¢μ§¡Ê¦¤¥´´Ò³¨ ³¥§μ´ ³¨ ¸¨²Ó´μ ¶μ¤ ¢²¥´Ò ¢±² ¤ ³¨ μÉ ¶μ¤¶·μ-
Í¥¸¸μ¢ ¸ ¶·μ³¥¦ÊÉμÎ´Ò³¨ μ¸´μ¢´Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨, ¨ ³Ò ³μ¦¥³ ¢ ± Î¥¸É¢¥
¶·μ³¥¦ÊÉμÎ´ÒÌ · ¸¸³ É·¨¢ ÉÓ Éμ²Ó±μ μ¸´μ¢´Ò¥ ¸μ¸ÉμÖ´¨Ö ¢¥±Éμ·´μ£μ ¨ ¸± -
²Ö·´μ£μ ³¥§μ´μ¢ ¨ μ£· ´¨Î¨ÉÓ¸Ö ¸É ´¤ ·É´μ° ³μ¤¥²ÓÕ �ˆ‹.

‚ · ³± Ì ¸É ´¤ ·É´μ° ³μ¤¥²¨ �ˆ‹ ¤²Ö ¡·Ô´Î¨´£  ¤ ´´μ£μ ¶·μÍ¥¸¸  ¶μ-
²ÊÎ ¥³

Br(τ → K−π0ντ ) = 4,13 · 10−3. (1)

�±¸¶¥·¨³¥´É ²Ó´μ¥ §´ Î¥´¨¥ [15]

Br(τ → K−π0ντ )exp = (4,29 ± 0,15) · 10−3. (2)

Š ± ¢¨¤´μ, ¶μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¸μ£² ¸ÊÕÉ¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨
¤ ´´Ò³¨.

‚ ¶·μÍ¥¸¸ Ì τ → (η, η′, K0)K−ντ ¨§-§  ¢Ò¸μ±μ£μ ¶μ·μ£  ·μ¦¤¥´¨Ö ±μ-
´¥Î´ÒÌ ³¥§μ´μ¢ ´¥μ¡Ìμ¤¨³μ ÊÎ¨ÉÒ¢ ÉÓ É ±¦¥ ¨ ¢±² ¤Ò μÉ ¤¨ £· ³³ ¸ ¶·μ³¥-
¦ÊÉμÎ´Ò³¨ ¶¥·¢Ò³¨ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨.

„¨ £· ³³Ò ¶·μÍ¥¸¸μ¢ τ → (η, η′)K−ντ ¨³¥ÕÉ ¸É·Ê±ÉÊ·Ê,  ´ ²μ£¨Î´ÊÕ
¸É·Ê±ÉÊ·¥ ¤¨ £· ³³ · ¸¶ ¤  τ → K−π0ντ . �¤´ ±μ ¢ ¶·μ³¥¦ÊÉμÎ´ÒÌ ¸μ¸Éμ-
Ö´¨ÖÌ §¤¥¸Ó ¤μ¡ ¢²ÖÕÉ¸Ö ¢±² ¤Ò μÉ ³¥§μ´μ¢ K∗(1410) ¨ K∗

0 (1430). „²Ö ¨Ì
ÊÎ¥É  ´¥μ¡Ìμ¤¨³μ ¨¸¶μ²Ó§μ¢ ÉÓ · ¸Ï¨·¥´´ÊÕ ³μ¤¥²Ó �ˆ‹. ‘μμÉ¢¥É¸É¢ÊÕÐ¨¥
¢ÒÎ¨¸²¥´¨Ö ¡Ò²¨ ¸¤¥² ´Ò ¢ · ¡μÉ¥ [16].
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„¨ £· ³³Ò · ¸¶ ¤  τ → K−π0ντ
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‚ · ³± Ì ¤ ´´μ° ³μ¤¥²¨ ¶μ²ÊÎ ¥³

Br(τ → ηK−ντ ) = 1,45 · 10−4. (3)

�±¸¶¥·¨³¥´É ²Ó´μ¥ §´ Î¥´¨¥ [15]

Br(τ → ηK−ντ )exp = (1,52 ± 0,08) · 10−4. (4)

�·¥¤¸± § ´¨¥ ¤²Ö ¡·Ô´Î¨´£  · ¸¶ ¤  τ → η′K−ντ ¶μ²ÊÎ¥´μ É ±¦¥ ¢
· ¡μÉ¥ [16]:

Br(τ → η′K−ντ ) = 1,25 · 10−6. (5)

�±¸¶¥·¨³¥´É ²Ó´μ¥ §´ Î¥´¨¥ [15]

Br(τ → η′K−ντ )exp < 2,4 · 10−6. (6)

Š ± ¢¨¤´μ, ·¥§Ê²ÓÉ ÉÒ Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ ¸μ£² ¸ÊÕÉ¸Ö ¸ Ô±¸¶¥·¨³¥´É ²Ó-
´Ò³¨ ¤ ´´Ò³¨,   ¶·¥¤¸± § ´¨¥ ´¥ ¢ÒÌμ¤¨É §  ¶·¥¤¥²Ò Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ
μ£· ´¨Î¥´¨°.

‚ · ¸¸³μÉ·¥´´ÒÌ ¶·μÍ¥¸¸ Ì τ → (π0, η, η′)K−ντ ¢ ±μ´¥Î´ÒÌ ¸μ¸ÉμÖ-
´¨ÖÌ ¶·¨¸ÊÉ¸É¢Ê¥É μ¤¨´ ¸É· ´´Ò° ³¥§μ´. �μÔÉμ³Ê ¢ ± Î¥¸É¢¥ ¶·μ³¥¦ÊÉμÎ´ÒÌ
ÊÎ¨ÉÒ¢ ²¨¸Ó Éμ²Ó±μ ³¥§μ´Ò ¸ μÉ²¨Î´μ° μÉ ´Ê²Ö ¸É· ´´μ¸ÉÓÕ. ‚ ¶·μÍ¥¸¸¥
· ¸¶ ¤  τ → K0K−ντ ¢ ±μ´¥Î´ÒÌ ¸μ¸ÉμÖ´¨ÖÌ ´ Ìμ¤ÖÉ¸Ö ¤¢  ¸É· ´´ÒÌ ³¥-
§μ´ . ‘²¥¤μ¢ É¥²Ó´μ, ¢ ± Î¥¸É¢¥ ¶·μ³¥¦ÊÉμÎ´ÒÌ ¸É· ´´Ò¥ ³¥§μ´Ò ¢Ò¸ÉÊ¶ ÉÓ
´¥ ³μ£ÊÉ. „ ´´Ò° ¶·μÍ¥¸¸ ¡Ò² ¢ÒÎ¨¸²¥´ ¢ · ¡μÉ¥ [17]. „¨ £· ³³Ò ÔÉμ£μ
¶·μÍ¥¸¸  ¨³¥ÕÉ ¸É·Ê±ÉÊ·Ê,  ´ ²μ£¨Î´ÊÕ ¸É·Ê±ÉÊ·¥ ¤¨ £· ³³ μ¸É ²Ó´ÒÌ · ¸-
¸³ É·¨¢ ¥³ÒÌ · ¸¶ ¤μ¢. �¤´ ±μ ¢ ± Î¥¸É¢¥ ¶·μ³¥¦ÊÉμÎ´ÒÌ §¤¥¸Ó ÊÎ ¸É¢ÊÕÉ
³¥§μ´Ò ρ(770) ¨ ρ(1450). ‚±² ¤ μÉ ¤¨ £· ³³ ¸ ¶·μ³¥¦ÊÉμÎ´Ò³¨ ¸± ²Ö·´Ò³¨
³¥§μ´ ³¨ ¶·μ¶μ·Í¨μ´ ²¥´ · §´μ¸É¨ ³ ¸¸ ±¢ ·±μ¢, ¨§ ±μÉμ·ÒÌ ÔÉ¨ ³¥§μ´Ò
¸μ¸ÉμÖÉ. ‚ ¤ ´´μ³ ¶·μÍ¥¸¸¥ ÔÉμ · §´μ¸ÉÓ ³ ¸¸ u- ¨ d-±¢ ·±μ¢, ¶μÔÉμ³Ê ¢±² ¤
μÉ ¸± ²Ö·´μ£μ ± ´ ²  §¤¥¸Ó ¶·¥´¥¡·¥¦¨³μ ³ ².

‚ · ¸Ï¨·¥´´μ° ³μ¤¥²¨ �ˆ‹ ¤²Ö ¡·Ô´Î¨´£  ¤ ´´μ£μ · ¸¶ ¤  ¶μ²ÊÎ ¥³

Br(τ → K0K−ντ ) = 12,7 · 10−4. (7)

�±¸¶¥·¨³¥´É ²Ó´μ¥ §´ Î¥´¨¥ [15]

Br(τ → K0K−ντ )exp = (14,9 ± 0,5) · 10−4. (8)

‡�Š‹�—…�ˆ…

�·μ¤¥³μ´¸É·¨·μ¢ ´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶μ± §Ò¢ ÕÉ, ÎÉμ ¨¸¶μ²Ó§μ¢ ´¨¥ ³μ-
¤¥²¨ �ˆ‹ ¢ · §²¨Î´ÒÌ ¢¥·¸¨ÖÌ ¶μ§¢μ²Ö¥É Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ μ¶¨¸ ÉÓ Ô±¸-
¶¥·¨³¥´É ²Ó´Ò¥ §´ Î¥´¨Ö ¤²Ö Ï¨·¨´ · ¸¶ ¤μ¢ τ → (π0, η, η′, K0)K−ντ ¡¥§
¢¢¥¤¥´¨Ö ¤μ¶μ²´¨É¥²Ó´ÒÌ ¶·μ¨§¢μ²Ó´ÒÌ ¶ · ³¥É·μ¢.
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