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Decay constants of pseudoscalar and vector mesons are calculated on 2+1-flavor domain wall fermion configurations

for 𝐷,𝐷∗, 𝐷𝑠, 𝐷𝑠
∗. Overlap fermions are used for the valence quarks. The lattice is of size 323 × 64 and the inverse

lattice spacing is Τ1 𝑎= 2.383(9) GeV. Decay constants of vector mesons defined by both the vector and tensor currents

are computed and the results are given in the MS scheme at 2 GeV.
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① Motivation
Charmed meson decay constants 𝑓𝐷(𝑠) , 𝑓𝐷(𝑠)

∗ are important

nonperturbative quantities for the study of meson weak decays. 𝑓𝐷(𝑠)
can be used to determine the Cabibbo-Kobayashi-Maskawa (CKM)

matrix elements 𝑉𝑐𝑠 and 𝑉𝑐𝑑 from leptonic 𝐷 meson decays. 𝑓𝐷(𝑠)
∗ play

an indispensable role for studies of charmed nonleptonic and semi-

leptonic 𝐵 meson decays, which are important for the searching of

new physics and extracting of 𝑉𝑐𝑏.

Our previous work of the decay constants were computed at a lattice

spacing Τ1 𝑎 = 1.730(4) GeV [1], we now present the results on a finer

lattice Τ1 𝑎= 2.383(9) GeV to constrain the discretization errors.

② Definitions and Lattice Setup 

The decay constant 𝑓𝑃, 𝑓𝑉 and 𝑓𝑉
𝑇 are given by the matrix element 

defined as

(𝑚1 +𝑚2) 0 ത𝜓1𝛾5𝜓2 𝑃(𝑝) = 𝑚𝑃
2𝑓𝑃,

0 ത𝜓1𝛾𝜇𝜓2 𝑉 𝑝 = 𝑚𝑉𝑓𝑉𝜖𝜇(𝑝),

0 ത𝜓1𝜎𝜇𝜈𝜓2 𝑉 𝑝 = 𝑖𝑓𝑉
𝑇 𝜖𝜇𝑝𝜈 − 𝜖𝜈𝑝𝜇 .

The gauge configurations used in this work were generated by the 

RBC/UKQCD collaborations [2].  

Table. 1 The dynamical quarks are domain-wall fermions with

three different light (u/d) quark masses, labeled f004, f006 and

f008. The spacial extension is ~2.7 fm, with 𝐿3 × 𝑇 = 323 ×
64 and 𝑎~0.08 fm. 𝑁conf is the number of configurations and

𝑁src the number of point sources on each configuration.

Table. 2 The valence quark is overlap fermion, and the physical

charm/strange mass 𝑎𝑚𝑐/𝑠
phy

is estimated to be around 0.492/0.043.

③ Numerical Analyses
We calculate the related point source two-point correlation functions

and apply one state fitting strategy to derive the meson decay constants,

𝐶 𝑡 = 𝐴[𝑒−𝑚𝑡 + 𝑒−𝑚(𝑇−𝑡)] with 𝑇 =64.

After collecting the masses and decay constants at our valence quark

masses, we use the linear interpolation/extrapolation form:

𝑚𝐷∗
fit −𝑚𝐷∗

data = 𝑏1Δ𝑚𝐷𝑠 + 𝑏2Δ𝑚𝑠𝑠
2 + 𝑏3Δ𝑚𝜋

2,val + 𝑏4Δ𝑚𝜋
2,sea

,

where Δ𝑚 = 𝑚data −𝑚phy, 𝑚𝑠𝑠
2 = 2𝑚𝐾

2 −𝑚𝜋
2 , and we use

𝑚𝜋,𝐾,𝐷𝑠

phy
= 139.6, 493.7, 1969 MeV as inputs to extract the physical

predictions of charmed meson decay constants. For our overlap

fermions, the quark mass and pseudoscalar density ത𝜓1𝛾5𝜓2 renormali-

zation constants cancel each other out due to chiral symmetry. The

matching factors to the MS scheme for vector and tensor current,

𝑍𝑉 = 1.0789(10) 𝑍𝑇 2 GeV = 1.157(11),
are given by [3].

Fig. 1 The graphs in the first and second

column display linear behavior of quark

mass dependence for charmed meson masses

and decay constants. Also, one example for

the linear extrapolation applied to sea quark

mass is shown in the above.

④ Preliminary Results
Table. 3 Masses and decay

constants. Here 48I and 32I

represent the results from

previous work and this work

respectively. Errors form

statistics, lattice spacing and

renormalization are taken

into account in this work.
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