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D∗
s0fÌ�ÏL>^�p�^?1PC
• mD∗s = 2112.2± 0.4MeV
• mDu,d

+ mK > mD∗s > mDs + mπ

• mD∗s −mDs −mπ < 6MeV

ÏL>^�p�^?1PC�"�Ø´�£O
• Br(D∗

s→Dsγ) = (93.5±0.7)%
• Br(D∗

s→Dsπ) = (5.8±0.7)%
• Br(π0→γγ) = (98.823±0.034)%
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D∗
s → φπPC"�N´�&ÿì£O

D∗
s → φπPCØ�3CKMØ$

$Uk�M�îþ

Heff =
GF√

2
V ∗
cs Vud

{
C1 O1 + C2 O2

}
+ h.c.
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A (D∗
s → φπ) = 〈φπ |Heff |D∗

s 〉

=
GF√

2
V ∗
csVuda1 〈φπ |(s̄c)V−A(ūd)V−A|D∗

s 〉

=
GF√

2
V ∗
csVuda1 〈π |(ūd)V−A| 0〉 〈φ |(s̄c)V−A|D∗

s 〉

PC~ê

〈
0
∣∣d̄γµu∣∣π+(p)

〉
= 0

〈
0
∣∣d̄γµγ5u

∣∣π+(p)
〉

= ifπpµ
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〈
φ (ε2, p2)

∣∣s̄γµc∣∣D∗s (ε1, p1)
〉

= −
(
ε1 · ε

∗
2

) {
PµV1

(
q2
)
− qµV2

(
q2
)}
− (ε1 · q) ε∗2,µV5

(
q2
)

+
(
ε
∗
2 · q

)
ε1,µV6

(
q2
)

+
(ε1 · q)

(
ε∗2 · q

)
m2
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q2
qµ
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〈
φ (ε2, p2)

∣∣s̄γµγ5c
∣∣D∗s (ε1, p1)

〉
= −iεµναβε

α
1 ε
∗β
2


Pν − m2

D∗s
− m2

φ

q2
qν

 A1

(
q2
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+
m2

D∗s
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φ

q2
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−
iεµναβP

αqβ

m2
D∗s
− m2

φ
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ε
∗
2 · q
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ε
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q2
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− (ε1 · q) ε

∗,ν
2 A4

(
q2
)}

,
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Br (D∗
s → φπ) =

1

24π

pc.m.

m2
D∗s

ΓD∗s

|A (D∗
s → φπ)|2

Table: D∗
s → φπ PCL§�©|'ê�(J

NF (cheng)

D∗
s → φπ (2.4)× 10−7 (5.57)× 10−7
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Table: 3�5�¢�¥§D∗
s 0fÚ D∗

s → φπ �d3�PC¯
~ê§Ù¥Br(Z 0→cc̄) ' 12% , Br(D∗

s→φπ) ' 3× 10−7,
f (c→D∗

s ) ' 5.5%, £O�Çε ∼ 20%"

experiment ND∗s
ND∗s →φπ

ε×ND∗s →φπ
remarks

STCF 1010 3000 600 with 10 ab−1 data

SuperKEKB 5.5×109 1600 300 with 5×1010 charm quark pairs

CEPC 1.3×1010 4000 800 from 1012 Z0 boson decays

FCC-ee 6.6×1010 2×104 4000 from 5×1012 Z0 boson decays

LHCb@HL-LHC 4×1013 107 2×106 with 300 fb−1 data
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