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Br(Υ(1S)→ ggg) = (81.7± 0.7)%

Br(Υ(1S)→ ggγ) = 2.2(6)%
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Br(Υ(2S)→ ππΥ(1S)) = 26%

Br(Υ(3S)→ ππΥ(1S)) = 6.5%
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Br(Υ(1S)→ Bcρ) = 8.34× 10−9

J. Sun, Y. Yang, Q. Li, et al. Nucl. Phys. B 909, 186-196 (2016).
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https://doi.org/10.1016/j.nuclphysb.2016.05.012


Outline

Υ(1S) → DP PCL§�ïÄ

nØµe

$Uk�M�îþ´O� Υ(1S)→ DP L§�Ñu:µ

Heff =
GF√

2
VubV

∗
cb

∑
i=1

Ci (µ)Oi (µ) + H.c.

d$Uk�M�îþ§·�?�Ú�ÑPC�Ì�L�ªµ

A(Υ→ DP) = 〈DP |Heff |Υ〉

=
GF√

2
VubV

∗
cb

∑
i=1

Ci (µ) 〈DP |Oi (µ)|Υ〉

7 / 17



Outline

Υ(1S) → DP PCL§�ïÄ

nØµe

rfÝ
�Ï~�¤MÑ�Ü©ÚrfÅ¼ê�òÈµ

Ai =

∫
dx1dx2dx3Ci (ti )Hi (x1, x2, x3) ΦΥ (x1) ΦD (x2) ΦP (x3)

�6 QCD�{¥§PC�ÌL«Xeµ

Ai =

∫
dx1dx2dx3db1db2db3Ci (ti )Hi (x1, x2, x3, b1, b2, b3)

ΦΥ (x1, b1) e−SΥΦD (x2, b2) e−SD ΦP (x3, b3) e−SP

8 / 17



Outline

Υ(1S) → DP PCL§�ïÄ

nØµe

±Υ(1S)→ D−π+L§�~

ALL
a = C

∫ 1

0
dx2 dx3

∫ ∞
0
db2 db3 αs(ta)Hab(αg βa, b2, b3)Ci (ta)

St(x2)φD
{
φaP (1− r2

D) x2 + 2 rD φ
p
P

[
x2 − (1− r2

D)
]}

9 / 17



Outline

Υ(1S) → DP PCL§�ïÄ

nØµe

D0f©Ù�Ì

�.�µ

φD(x) = Cxx̄ exp

{
− 1

8β2
2

(
m2

q

x
+

m2
c

x̄
)

}

�.�µ

φD(x , b) = 6xx̄ {1− CDξ} exp

{
−1

2
ω2
Db

2

}

R. Li, C. Lü and H. Zou. Phys. Rev. D 78, 014018 (2008).
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https://doi.org/10.1103/PhysRevD.78.014018


Outline

Υ(1S) → DP PCL§�ïÄ

ê�(J�©Û

Υ(1S)→ DP PCL§�©|'ê�(J£ü µ10−18¤

Υ(1S)r�p�^�>^�p�^rÝ��3 αs ∼ 10−1§

αem ∼ 10−2§fPCL§�¤�ÍÜ~ê GF ∼ 10−5 Ø$"

Υ(1S)→ DP L§¬� CKMÏf |VubV
∗
cb| ∼ 10−4 Ø$

11 / 17



Outline

J/ψ → PP PCL§�ïÄ

ïÄ�µ

J/ψ 0f�5�µ

J/ψ0f´��ì§�|¤�­§�ó�âf"

J/ψ0f��þ$u DD̄ K�"

12 / 17



Outline

J/ψ → PP PCL§�ïÄ

ïÄ�µ

J/ψ 0f�PC�ªµ

J/ψ0fÌ�´ÏLr�p�^Ú>^�p�^�L

§u)PCµ

Br(J/ψ → ggg) ≈ 64%

Br(J/ψ → γ∗ → `+`− + qq̄) ≈ 25%
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