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Motivation
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Does the non-universality really exist? Or if
it exists, does it applies to the charm sector
or the leptons other than τ?

Much larger statistics for D0 → K−`+ν`.

D0 → K−µ+νµ not well studied before.
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Analysis method
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The number of signal events is determined
by examining the kinematic variables of the
missing neutrino

Umiss = Emiss − |~p|miss
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Reconstruction of the tag side D

MBC =
√
E2

beam − p2
Knπ

)2 (GeV/c
BC

M
1.83 1.84 1.85 1.86 1.87 1.88 1.89

E
v
e
n

ts
 /
 (

 0
.0

0
0
6
 )

20

40

60

80

100

310×

)2 (GeV/c
BC

M
1.83 1.84 1.85 1.86 1.87 1.88 1.89

E
v
e
n

ts
 /
 (

 0
.0

0
0
6
 )

20

40

60

80

100

310×

)2 (GeV/c
BC

M
1.83 1.84 1.85 1.86 1.87 1.88 1.89

E
v
e
n

ts
 /
 (

 0
.0

0
0
6
 )

20

40

60

80

100

120

140

310×

)2 (GeV/c
BC

M
1.83 1.84 1.85 1.86 1.87 1.88 1.89

E
v
e
n

ts
 /
 (

 0
.0

0
0
6
 )

20

40

60

80

100

120

140

310×

)2 (GeV/c
BC

M
1.83 1.84 1.85 1.86 1.87 1.88 1.89

E
v
e
n

ts
 /
 (

 0
.0

0
0
6
 )

20

40

60

80

100

120

140

310×

)2 (GeV/c
BC

M
1.83 1.84 1.85 1.86 1.87 1.88 1.89

E
v
e
n

ts
 /
 (

 0
.0

0
0
6
 )

20

40

60

80

100

120

140

310×

D0→K−π+ D0→K−π+π0 D0→K−π+π+π−

In total about 2.3× 106 D0 mesons are reconstructed, and the background
level is very low.
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Reconstruction of D0 → K−µ+νµ

D0→K−π+π0

�
�	

Hard for low momentum muon to hit the muon identifier, which leads to
high background from pion misidentification.
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Decay rate of D0 → K−µ+νµ in the SM
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Taken from FOCUS
(Phys.Lett.B607(2005)233)
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Form factor parametrizations

Single Pole form
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Series expansion
f+(t)=

1
P (t)Φ(t,t0)

a0(t0)(1+
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k=1 rk(t0)[z(t,t0)]k)

LQCD: require huge amount of computational resource, currently
precision not as good as the experimental measurements.

Measurements:

χ2 =

Nintervals∑
i,j=1

(∆Γimsr −∆Γiexp)C−1
ij (∆Γjmsr −∆Γjexp),

fD→K+ (0)|Vcs| → |Vcs| input from global fit → fD→K+ (0)
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Measured decay rates in each q2 interval

200

400

600

200

400

600 4
/c

2
<0.1 GeV

2
0.0<q

4
/c

2
<0.2 GeV

2
0.1<q

4
/c

2
<0.3 GeV

2
0.2<q

200

400

600

200

400

600
4

/c
2

<0.4 GeV
2

0.3<q
4

/c
2

<0.5 GeV
2

0.4<q
4

/c
2

<0.6 GeV
2

0.5<q

200

400

600

200

400

600
4

/c
2

<0.7 GeV
2

0.6<q
4

/c
2

<0.8 GeV
2

0.7<q
4

/c
2

<0.9 GeV
2

0.8<q

100

200

300

400

100

200

300

400
4

/c
2

<1.0 GeV
2

0.9<q
4

/c
2

<1.1 GeV
2

1.0<q
4

/c
2

<1.2 GeV
2

1.1<q

100

200

100

200

4
/c

2
<1.3 GeV

2
1.2<q

4
/c

2
<1.4 GeV

2
1.3<q

4
/c

2
<1.5 GeV

2
1.4<q

­0.1 0 0.1 0.2

50

100

­0.1 0 0.1 0.2

50

100

4
/c

2
<1.6 GeV

2
1.5<q

­0.1 0 0.1 0.2­0.1 0 0.1 0.2

4
/c

2
<1.7 GeV

2
1.6<q

­0.1 0 0.1 0.2­0.1 0 0.1 0.2

4
/c

2
 GeV∞<

2
1.7<q

 (GeV)
miss

U

E
v

en
ts

 /
 (

0
.0

0
3

5
 G

eV
)

N i
pro =

∑Nintervals
j (ε−1)ijN

j
obs,

∆Γimsr ≡
∫
i(dΓ/dq2)dq2 = N i

pro/(τD0 ×N tot
ST )

Test of lepton flavor universality with D0 → K−`+ν` at BESIIIJune 7, 2019 8 / 11



Fit to partial decay rates
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f+(0)|Vcs| r1 f−/f+ χ2/d.o.f.

0.7133±0.0038±0.0030 −1.90±0.21±0.07 −0.6±0.8±0.2 15.0/15
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Status of fD→K+ (0)

With |Vcs| = 0.97359+0.00010
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Test of lepton universality
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For total decay rate:

Rµ/e =
Γ(D0→K−µ+νµ)
Γ(D0→K−e+νe) = 0.974± 0.007± 0.012

Rexpected
µ/e = 0.975± 0.001 according to LQCD from ETM

(PRD96(2017)054517).

Thanks for your attention!
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