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‚ · ¸Ï¨·¥´´μ° ³μ¤¥²¨ � ³¡ÊÄˆμ´ -‹ §¨´¨μ (�ˆ‹) ¢ÒÎ¨¸²¥´Ò Ï¨·¨´Ò · ¸¶ ¤μ¢ τ → ντ

(K∗(892), K∗(1410), K1(1270), K1(1650), a1(1260), a1(1640)). �μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¤²Ö · ¸-
¶ ¤μ¢ τ → ντ (K∗(892), K∗(1410), K1(1270)) ´ Ìμ¤ÖÉ¸Ö ¢ Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ³ ¸μ£² ¸¨¨ ¸ Ô±¸¶¥-
·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨. „²Ö μ¸É ²Ó´ÒÌ · ¸¶ ¤μ¢ É Ê-²¥¶Éμ´μ¢, ± ¸μ¦ ²¥´¨Õ, ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö
´ ¤¥¦´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ´¥ ¨³¥¥É¸Ö.

The decays τ → ντ (K∗(892), K∗(1410), K1(1270), K1(1650), a1(1260), a1(1640)) in the
extended NJL model are calculated. The results obtained for the decays τ → ντ (K∗(892), K∗(1410),
K1(1270)) are in a satisfactory agreement with the experimental data. There are no experimental data
for other types of decay.

PACS: 13.35.Dx; 12.39.Fe
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‚ · ¸¶ ¤ Ì É Ê-²¥¶Éμ´μ¢ ¢ ¦´ÊÕ ·μ²Ó ¨£· ÕÉ ¶·μ³¥¦ÊÉμÎ´Ò¥ ± ´ ²Ò ¸ ¢¥±Éμ·-
´Ò³¨ ¨  ±¸¨ ²Ó´μ-¢¥±Éμ·´Ò³¨ ³¥§μ´ ³¨ ± ± ¢ μ¸´μ¢´ÒÌ, É ± ¨ ¢ ¶¥·¢ÒÌ · ¤¨ ²Ó´μ-
¢μ§¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨ÖÌ. „²Ö ¨§ÊÎ¥´¨Ö ÔÉ¨Ì ¶·μÍ¥¸¸μ¢ μ¡ÒÎ´μ ¨¸¶μ²Ó§ÊÕÉ¸Ö · §²¨Î-
´Ò¥ Ë¥´μ³¥´μ²μ£¨Î¥¸±¨¥ ³μ¤¥²¨, ¶μ§¢μ²ÖÕÐ¨¥ μ¶¨¸Ò¢ ÉÓ ¢§ ¨³μ¤¥°¸É¢¨Ö ³¥§μ´μ¢ ¶·¨
´¨§±¨Ì Ô´¥·£¨ÖÌ. �¤´μ° ¨§ ´ ¨¡μ²¥¥ ÔËË¥±É¨¢´ÒÌ ³μ¤¥²¥° É ±μ£μ É¨¶ , ¶μ§¢μ²ÖÕÐ¥°
μ¡μ°É¨¸Ó ³¨´¨³ ²Ó´Ò³ Î¨¸²μ³ ¶·μ¨§¢μ²Ó´ÒÌ ¶ · ³¥É·μ¢, Ö¢²Ö¥É¸Ö · ¸Ï¨·¥´´ Ö ³μ¤¥²Ó
� ³¡ÊÄˆμ´ -‹ §¨´¨μ (�ˆ‹) [1Ä5].

‚ · ³± Ì ÔÉμ° ³μ¤¥²¨ ¡Ò²¨ μ¶¨¸ ´Ò É ±¨¥ · ¸¶ ¤Ò, ± ± τ → ντπ−π0 [6], τ →
ντπ−(η, η′) [7], τ → ντπ−ω [8], τ → ντ2πη(550)(η′(950)) [9], τ → ντK−π0 [10],
τ → ντK(η, η′) [11], τ → ντK0K− [12], £¤¥ ¢ ¦´ÊÕ ·μ²Ó ¨£· ÕÉ ± ´ ²Ò ¸ ¶·μ³¥-
¦ÊÉμÎ´Ò³¨ ¢¥±Éμ·´Ò³¨ ³¥§μ´ ³¨ ρ, ρ′, K∗, K∗ ′. ‚ Éμ ¦¥ ¢·¥³Ö ¢ É ±¨Ì · ¸¶ ¤ Ì, ± ±
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τ → ντ3π [13], τ → ντπ−γ [14], τ → ντf1π [15], μ¶·¥¤¥²ÖÕÐÊÕ ·μ²Ó ¨£· ÕÉ ± ´ ²Ò
¸ ¶·μ³¥¦ÊÉμÎ´Ò³¨  ±¸¨ ²Ó´μ-¢¥±Éμ·´Ò³¨ ³¥§μ´ ³¨ (¸³. [16]). �μ¸±μ²Ó±Ê ¶·¨ ¢ÒÎ¨¸²¥-
´¨¨ Ï¨·¨´Ò ¢ÒÏ¥Ê± § ´´ÒÌ · ¸¶ ¤μ¢ ¢ ¦´ÊÕ ·μ²Ó ¨£· ÕÉ ¶·μ³¥¦ÊÉμÎ´Ò¥ ¢¥±Éμ·´Ò¥
¨²¨  ±¸¨ ²Ó´μ-¢¥±Éμ·´Ò¥ ± ´ ²Ò, Éμ, ´¥¸μ³´¥´´μ, ¨´É¥·¥¸ ¶·¥¤¸É ¢²Ö¥É ¨¸¸²¥¤μ¢ ´¨¥
³¥Ì ´¨§³  ·μ¦¤¥´¨Ö ¢¥±Éμ·´ÒÌ ¨  ±¸¨ ²Ó´μ-¢¥±Éμ·´ÒÌ ³¥§μ´μ¢ É Ê-²¥¶Éμ´´Ò³ Éμ±μ³.
ˆ§ÊÎ¥´¨Õ ÔÉμ° ¶·μ¡²¥³Ò ¶μ¸¢ÖÐ¥´  ¤ ´´ Ö · ¡μÉ .

1. ‹�ƒ���†ˆ�� ‚ ��‘˜ˆ�…���‰ Œ�„…‹ˆ �ˆ‹
„‹Ÿ ‚…Š’���›• K∗(892), K∗(1410) ˆ �Š‘ˆ�‹œ��-‚…Š’���›•

K1(1270), K1(1650), a1(1260), a1(1640) Œ…‡���‚

‹ £· ´¦¨ ´ ±¢ ·±-³¥§μ´´μ£μ ¢§ ¨³μ¤¥°¸É¢¨Ö ¤²Ö ¢¥±Éμ·´ÒÌ K∗(892), K∗(1410) ¨
 ±¸¨ ²Ó´μ-¢¥±Éμ·´ÒÌ K1(1270), K1(1650), a1(1260), a1(1640) ³¥§μ´μ¢ ¢ · ¸Ï¨·¥´´μ°
³μ¤¥²¨ �ˆ‹ ¨³¥¥É ¢¨¤ [10, 17]

ΔLint (q, q̄, K∗, K∗ ′, a1, a
′
1, K1, K

′
1) = q̄

1√
2
γμ{λa1γ5(aa1a

−
1μ + ba1a

′ −
1μ )+

+ λK(aK∗(K∗−
μ + γ5K

−
1μ) + bK∗(K∗ ′ −

μ + γ5K
′ −
1μ ))} q, (1)

£¤¥ q̄, q Ö¢²ÖÕÉ¸Ö ¶μ²Ö³¨ u-, d- ¨ s-±¢ ·±μ¢, ³ ¸¸Ò mu = md = 280 ŒÔ‚, ms = 420 ŒÔ‚;
K∗ = K∗(892), K∗ ′ = K∗(1410) Å ¢¥±Éμ·´Ò¥ ¨ K1 = K1(1270), K ′

1 = K1(1650),
a1 = a1(1270), a′

1 = a1(1650) Å  ±¸¨ ²Ó´μ-¢¥±Éμ·´Ò¥ ³¥§μ´Ò;

λK =

⎛
⎝ 0 0 1

0 0 0
0 0 0

⎞
⎠ ; λa1 =

⎛
⎝ 0 0 0

1 0 0
0 0 0

⎞
⎠ ; (2)

aK∗ =
1

sin (2β0
a)

[
gK∗ sin

(
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a

)
+ g′K∗ fa(k2) sin

(
βa − β0

a

)]
;

bK∗ =
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sin (2β0
a)

[
gK∗ cos

(
βa + β0

a

)
+ g′K∗ fa

(
k2

)
cos

(
βa − β0

a

)]
;

aa1 =
1

sin (2α0
a)

[
gρ sin

(
αa + α0

a

)
+ g′ρ fa(k2) sin

(
αa − α0

a

)]
;

ba1 =
−1

sin (2α0
a)

[
gρ cos

(
αa + α0

a

)
+ g′ρ fa

(
k2

)
cos

(
αa − α0

a

)]
,

(3)

βa = 84,74◦, β0
a = 59,56◦ ¨ αa = 79,81◦, α0

a = 61,44◦ Å Ê£²Ò ¸³¥Ï¨¢ ´¨Ö, fa(k2) = 1 +
dak2 Å Ëμ·³Ë ±Éμ· ¤²Ö μ¶¨¸ ´¨Ö ¶¥·¢ÒÌ · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´ÒÌ ¸μ¸ÉμÖ´¨° ³¥§μ´μ¢,
da Å ¶ · ³¥É· ´ ±²μ´  Ëμ·³Ë ±Éμ·  (dud = −1,784 ƒÔ‚−2, dus = −1,761 ƒÔ‚−2).

Šμ´¸É ´ÉÒ ¸¢Ö§¨ μ¶·¥¤¥²¥´Ò Î¥·¥§ ¨´É¥£· ²Ò:

gK∗ =
(

2
3
I2 (mu, ms)

)−1/2

, g′K∗ =
(

2
3
I

f2
us

2 (mu, ms)
)−1/2

,
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(

2
3
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)−1/2

, g′ρ =
(

2
3
I

f2
us

2 (mu, mu)
)−1/2

.

(4)
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ˆ´É¥£· ² I2 ¨³¥¥É ¢¨¤

Ifn

2 (m1, m2) = −i
Nc

(2π)4

∫
fn(k2)

[m2
1 − k2] [m2

2 − k2]
Θ

(
Λ2

3 − k2
)
d4k, (5)

£¤¥ Nc = 3 Å Î¨¸²μ Í¢¥Éμ¢; Λ3 Å Ê´¨¢¥·¸ ²Ó´Ò° ¶ · ³¥É· Ê²ÓÉ· Ë¨μ²¥Éμ¢μ£μ μ¡·¥§ ´¨Ö
¶μ ¨³¶Ê²Ó¸ ³ ±¢ ·±μ¢.

‡´ Î¥´¨Ö ¢¸¥Ì ÔÉ¨Ì ¢¥²¨Î¨´ ¡Ò²¨ ¢ÒÎ¨¸²¥´Ò ¢ ¶·¥¤Ò¤ÊÐ¨Ì · ¡μÉ Ì [4, 5] ¨ Ö¢²ÖÕÉ¸Ö
μ¶·¥¤¥²ÖÕÐ¨³¨ ¤²Ö · ¸Ï¨·¥´´μ° ³μ¤¥²¨ �ˆ‹.

2. �Œ�‹ˆ’“„› ��‘��„�‚ τ → ντ (K∗, K∗ ′, K1, K ′
1, a1, a′

1)

„¨ £· ³³Ò, μ¶¨¸Ò¢ ÕÐ¨¥ · ¸¶ ¤Ò τ → ντ (K∗, K∗ ′, K1, K ′
1, a1, a′

1), ¨§μ¡· ¦¥´Ò
´  ·¨¸. 1, 2.

�³¶²¨ÉÊ¤Ò, ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ · ¸¶ ¤ ³ τ → ντ (K∗, K∗ ′, a1, a′
1, K1, K ′

1), ¶·¨´¨³ ÕÉ
¢¨¤
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GF√

2
Lν

A |Vud|
1
gρ

(
m2

a1
− 6m2

u

)
ea

νCa(Ca′),

W
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�

K K� �� �

�¨¸. 1. „¨ £· ³³ , μ¶¨¸Ò¢ ÕÐ Ö · ¸¶ ¤Ò τ → ντ (K∗, K∗ ′)

�

�

K K a a1 1 1 1, �� � �

u s d, ( )

�¨¸. 2. „¨ £· ³³ , μ¶¨¸Ò¢ ÕÐ Ö · ¸¶ ¤Ò τ → ντ (K1, K′), τ → ντ (a1, a′
1)
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£¤¥

CK∗ =
sin

(
βa + β0

a

)
sin (2β0

a)
+ RV

sin
(
βa − β0

a

)
sin (2β0

a)
,

CK∗ ′ =
cos

(
βa + β0

a

)
cos (2β0

a)
+ RV

cos
(
βa − β0

a

)
cos (2β0

a)
,

Ca =
sin

(
αa + α0

a

)
sin (2α0

a)
+ RB

sin
(
αa − α0

a

)
sin (2α0

a)
,

Ca′ =
cos

(
αa + α0

a

)
cos (2α0

a)
+ RB

cos
(
αa − α0

a

)
cos (2α0

a)
,

(7)

£¤¥

RV =
Ifus

2 (mu, ms)√
I2 (mu, ms) Ifusfus

2 (mu, ms)
, RB =

Ifud

2 (mu, md)√
I2 (mu, md) Ifudfud

2 (mu, md)
. (8)

GF = 1,16637 · 10−11 ŒÔ‚−2 Å ±μ´¸É ´É  ”¥·³¨; Vus, Vud Å Ô²¥³¥´ÉÒ ³ É·¨ÍÒ
Š ¡¨¡¡μÄŠμ¡ ÖÏ¨ÄŒ ¸± ¢ .

3. —ˆ‘‹…��›… �–…�Šˆ „‹Ÿ ˜ˆ�ˆ� ��‘��„�‚ ’�“-‹…�’���‚

‚Ò· ¦¥´¨¥ ¤²Ö ±¢ ¤· É   ³¶²¨ÉÊ¤Ò · ¸¶ ¤  τ → ντK∗(892) ¨³¥¥É ¢¨¤

|Aτ→ντ K∗ |2 = 2G2
F |Vus|2

1
g2

K∗

(
m2

K∗ −
3
2
(ms − mu)2

)2

×

×
(

m2
τ − m2

K∗

2

) (
2 +

m2
τ

m2
K∗

)
C2

K∗ . (9)

�´ ²μ£¨Î´Ò¥ ¢Ò· ¦¥´¨Ö ¶μ²ÊÎ É¸Ö ¨ ¤²Ö μ¸É ²Ó´ÒÌ · ¸¶ ¤μ¢.
„²Ö Ï¨·¨´Ò · ¸¶ ¤  τ → ντK∗(892) ¨³¥¥³

Γ (τ → ντK∗) =
|Aτ→ντ K∗ |2

2 · 2mτ

∫
d3pν

2Eν (2π)3
d3pk

2Ek (2π)3
(2π)4 δ4 (pν + pk − pτ ). (10)

ˆ´É¥£· ² ¶μ Ë §μ¢μ³Ê μ¡Ñ¥³Ê ´ Ìμ¤¨³ ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

∫
d3pν

2Eν (2π)3
d3pk

2Ek (2π)3
(2π)4 δ4 (pν + pk − pτ ) =

m2
τ − m2

K∗

8πm2
τ

. (11)

�μ²ÊÎ¥´´Ò¥ É¥μ·¥É¨Î¥¸±¨¥ §´ Î¥´¨Ö ¤²Ö Ï¨·¨´ · ¸¶ ¤μ¢ É Ê-²¥¶Éμ´μ¢,   É ±¦¥ ¨Ì Ô±¸-
¶¥·¨³¥´É ²Ó´Ò¥ §´ Î¥´¨Ö ¶·¨¢¥¤¥´Ò ¢ É ¡²¨Í¥.

‚ É ¡²¨Í¥ μÉ¸ÊÉ¸É¢ÊÕÉ É¥μ·¥É¨Î¥¸±¨¥ §´ Î¥´¨Ö ¤²Ö · ¸¶ ¤μ¢ É Ê-²¥¶Éμ´μ¢ ´  ¢¥±-
Éμ·´Ò¥ ³¥§μ´Ò ρ(770), ρ(1450), ¶μ¸±μ²Ó±Ê §´ Î¥´¨Ö Ï¨·¨´ ÔÉ¨Ì · ¸¶ ¤μ¢ ¢ÒÎ¨¸²¥´Ò
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‘· ¢´¥´¨¥ ¶·¥¤¸± § ´¨° ³μ¤¥²¨ �ˆ‹ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨

� ¸¶ ¤
� ¸Î¥É ¢ · ³± Ì �±¸¶¥·¨³¥´É PDG,

³μ¤¥²¨ �ˆ‹, ŒÔ‚ ŒÔ‚ [19]

τ → ντK∗(892) 2,60 · 10−11 (2,72 ± 0,15) · 10−11

τ → ντK∗(1410) 5,15 · 10−12 3,4
(
+3,178
−2,27

)
· 10−12

τ → ντK1(1270) 0,907 · 10−11 (1,06 ± 0,244) · 10−11

τ → ντK1(1650) 6,78 · 10−13 Å

τ → ντa1(1260) 3,20 · 10−10 Å

τ → ντa1(1640) 1,437 · 10−11 Å

¢ · ³± Ì · ¸Ï¨·¥´´μ° ³μ¤¥²¨ �ˆ‹ ¢ · ¡μÉ¥ [18]. ’ ³ ¦¥ ¡Ò²¨ · ¸¸³μÉ·¥´Ò · ¸¶ ¤Ò
τ → ντ (K∗(892), K∗(1410)). �¤´ ±μ ¢ ¶·¨¢¥¤¥´´ÒÌ É ³ É¥μ·¥É¨Î¥¸±¨Ì ¨ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¤ ´´ÒÌ ¤²Ö Ï¨·¨´ ÔÉ¨Ì · ¸¶ ¤μ¢ ¤μ¶ÊÐ¥´Ò μÏ¨¡±¨. �μÔÉμ³Ê ¢ ÔÉμ° · ¡μÉ¥
³Ò § ´μ¢μ ¶·μ¢¥²¨ ¢ÒÎ¨¸²¥´¨Ö ÔÉ¨Ì ¶·μÍ¥¸¸μ¢ ¢ · ³± Ì · ¸Ï¨·¥´´μ° ³μ¤¥²¨ �ˆ‹.
�μ²ÊÎ¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¸μ¤¥·¦ É¸Ö ¢ É ¡²¨Í¥.

‡�Š‹	—…�ˆ…

‚ · ¸¸³μÉ·¥´´ÒÌ ¶·μÍ¥¸¸ Ì Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ ¤²Ö · ¸¶ ¤  É Ê-²¥¶Éμ´μ¢ ± ±
´  μ¸´μ¢´Ò¥, É ± ¨ ´  · ¤¨ ²Ó´μ-¢μ§¡Ê¦¤¥´´Ò¥ ¸μ¸ÉμÖ´¨Ö ³¥§μ´μ¢ ¨³¥ÕÉ¸Ö Éμ²Ó±μ ¤²Ö
¶·μÍ¥¸¸μ¢ τ → ντ (K∗(892), K∗(1410)). �μÔÉμ³Ê ¶·μ¢¥¤¥³  ´ ²¨§ ¶μ²ÊÎ¥´´ÒÌ ´ ³¨
·¥§Ê²ÓÉ Éμ¢ ´  μ¸´μ¢¥ · ¸¸³μÉ·¥´¨Ö Éμ²Ó±μ ÔÉ¨Ì ¶·μÍ¥¸¸μ¢. �±¸¶¥·¨³¥´É ¶μ± §Ò¢ ¥É,
ÎÉμ Ï¨·¨´  · ¸¶ ¤  τ → ντK∗(1410) μ± §Ò¢ ¥É¸Ö ¢ 8 · § ³¥´ÓÏ¥ Ï¨·¨´Ò · ¸¶ ¤  ´ 
μ¸´μ¢´μ¥ ¸μ¸ÉμÖ´¨¥. ‚ ´ Ï¥° ³μ¤¥²¨ ÔÉμ μÉ´μÏ¥´¨¥ £² ¢´Ò³ μ¡· §μ³ μ¡¥¸¶¥Î¨¢ ¥É¸Ö
§  ¸Î¥É ÊÎ¥É  § ¢¨¸¨³μ¸É¨  ³¶²¨ÉÊ¤ μÉ Ê£²μ¢ ¸³¥Ï¨¢ ´¨Ö μ¸´μ¢´ÒÌ ¨ ¢μ§¡Ê¦¤¥´´ÒÌ
¸μ¸ÉμÖ´¨° (Ê³¥´ÓÏ¥´¨¥ ¢ 4 · § ). „ ²Ó´¥°Ï¥¥ ¸μ£² ¸¨¥ ¸ Ô±¸¶¥·¨³¥´É ²Ó´Ò³¨ ¤ ´´Ò³¨
¤μ¸É¨£ ¥É¸Ö §  ¸Î¥É ¨³¶Ê²Ó¸´μ° ¸É·Ê±ÉÊ·Ò  ³¶²¨ÉÊ¤Ò ¨ Ê³¥´ÓÏ¥´¨Ö Ë §μ¢μ£μ μ¡Ó¥³ .

Œ´μ£¨¥  ¢Éμ·Ò ¶·¨ μ¶¨¸ ´¨¨  ³¶²¨ÉÊ¤Ò ¶¥·¥Ìμ¤  ²¥¶Éμ´´μ£μ Éμ±  ¢ ¢¥±Éμ·´Ò° ³¥-
§μ´ ¨¸¶μ²Ó§ÊÕÉ ³μ¤¥²Ó ¢¥±Éμ·´μ° ¤μ³¨´ ´É´μ¸É¨ [20Ä24]. ˆ´É¥·¥¸´μ μÉ³¥É¨ÉÓ, ÎÉμ ¢
´ Ï¥³ ¸²ÊÎ ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ³μ¤¥²¨ ¢¥±Éμ·´μ° ¤μ³¨´ ´É´μ¸É¨ ¶·¨¢μ¤¨É ± É¥³ ¦¥ ¸ ³Ò³
·¥§Ê²ÓÉ É ³, ÎÉμ ¨ ¨¸¶μ²Ó§μ¢ ´¨¥ £· ¤¨¥´É´μ-¨´¢ ·¨ ´É´μ° (p2gνμ − pνpμ) Ëμ·³Ò ¤²Ö
 ³¶²¨ÉÊ¤Ò, μ¶¨¸Ò¢ ÕÐ¥° ·μ¦¤¥´¨¥ ²¥¶Éμ´´Ò³ Éμ±μ³ ¢¥±Éμ·´μ£μ ³¥§μ´ . ‚ Éμ ¦¥ ¢·¥³Ö
¢ ¡μ²¥¥ ¸²μ¦´ÒÌ ¶·μÍ¥¸¸ Ì · ¸¶ ¤μ¢ É Ê-²¥¶Éμ´μ¢, ±μ£¤  ¢¥±Éμ·´Ò¥ ³¥§μ´Ò Ö¢²ÖÕÉ¸Ö
¶·μ³¥¦ÊÉμÎ´Ò³¨ ¸μ¸ÉμÖ´¨Ö³¨ ¨ · ¸¶ ¤ ÕÉ¸Ö ´  ¡μ²¥¥ ¸²μ¦´Ò¥ ±μ´¥Î´Ò¥ ¶·μ¤Ê±ÉÒ,
μ± §Ò¢ ¥É¸Ö, ÎÉμ ¶·μ¨§¢¥¤¥´¨¥ Î²¥´  pνpμ ¨ ¢¥·Ï¨´Ò, μ¶¨¸Ò¢ ÕÐ¥° · ¸¶ ¤ ¢¥±Éμ·´μ£μ
³¥§μ´ , · ¢´μ ´Ê²Õ. �Éμ ¨³¥¥É ³¥¸Éμ ¢ ¸²ÊÎ ¥ É ±¨Ì · ¸¶ ¤μ¢, ± ± τ → ντ (π−π0, K−K0,
π−ω). ‚ ÔÉ¨Ì ¸²ÊÎ ÖÌ ¨¸¶μ²Ó§μ¢ ´¨¥ ± ± ³μ¤¥²¨ ¢¥±Éμ·´μ° ¤μ³¨´ ´É´μ¸É¨, É ± ¨  ³-
¶²¨ÉÊ¤Ò £· ¤¨¥´É´μ-¨´¢ ·¨ ´É´μ° Ëμ·³Ò ¶·¨¢μ¤¨É ± μ¤¨´ ±μ¢Ò³ ·¥§Ê²ÓÉ É ³. �¤´ ±μ
¤²Ö É ±¨Ì · ¸¶ ¤μ¢, ± ± τ → ντ (π(π′(1300)), π(η, η′), Kπ, K(η, η′)), ¶·¥´¥¡·¥£ ÉÓ Î²¥-
´μ³ pνpμ ´¥ ¸²¥¤Ê¥É. �μÔÉμ³Ê ³Ò ·¥±μ³¥´¤Ê¥³ ¨¸¶μ²Ó§μ¢ ÉÓ £· ¤¨¥´É´μ-¨´¢ ·¨ ´É´ÊÕ
Ëμ·³Ê ¤²Ö  ³¶²¨ÉÊ¤Ò, μ¶¨¸Ò¢ ÕÐ¥° ¶¥·¥Ìμ¤ ²¥¶Éμ´´μ£μ Éμ±  ¢ ¢¥±Éμ·´Ò° ³¥§μ´, ¢μ
¢¸¥Ì ¸²ÊÎ ÖÌ.

�² £μ¤ ·´μ¸É¨. �¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ �. 	.�·¡Ê§μ¢Ê ¨ �.�.�¨¢μ¢ ·μ¢Ê
§  ¶μ²¥§´Ò¥ μ¡¸Ê¦¤¥´¨Ö.
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