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Why are they interesting parameters?

DCs parametrize the matrix element of a weak current between the vacuum and the
meson of interest. They characterize a meson as much as its mass.
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Vector meson decays are dominated by
the strong and electromagnetic decays.

— fv is not directly measurable.




Why are they interesting parameters?
Vector DCs are involved in the description of semileptonic form factors and non-leptonic

decays of hadrons through the factorization approximation :
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z11110][SSEN
3 [3xT  amuyd amh
A4024 190 (a=!~219 GeV ) 243 x48  0.0040 0.01800 0.02200 0.02600| S
A.60.24 a ~ 0.0885 fm 0.0060 0.21256 0.2500 0.29404 | ¢
A.80.24 0.0080 0.34583 0.40675 0.47480 | |
A.100.24 0.0100 0.56267 0.66178 0.77836
A.30.32 323 x 64 0.0030 0.91546
A.40.32 0.0040 Interpolation
A.50.32 0.0050
B.85.24 1.95 (a1 ~ 2,50 GeV) 243 x 48  0.0085 0.01550 0.01900 0.02250
B 95 32 a ~ 0.0815 fm 323 x 64 0.0025 0.18705 0.22000 0.25875
B.35 37 0.0035 0.30433 0.35794 0.42099
B.55.32 0.0055 0.49515 0.58237 0.68495
B.75.32 0.0075 0.80561
D 1548  2.10 (a—' ~3.23 GeV) 483 x96 0.0015 | 0.01230 0.01500 0.01770]
D.2048 4~ 0.0619 fm 0.0020 [ 0.14454 0.17000 0.19995 |
D.30.48 l 0.0030 0.23517 0.27659 0.32531
% 0.38262 0.45001 0.52928
Continuum Chiral

extrapolation

extrapolation
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3 LT  amu/d amh

A4024 190 (a=!~219 GeV ) 243 x48  0.0040 0.01800 0.02200 0.02600
A.60.24 a ~ 0.0885 fm 0.0060 0.21256 0.2500 0.29404
A.80.24 0.0080 0.34583 0.40675 0.47480
A.100.24 0.0100 0.56267 0.66178 0.77836
A.30.32 323 x 64 0.0030 0.91546
A.40.32 0.0040
A.50.32 0.0050
B.85.24 1.95 (a1 ~ 2,50 GeV) 243 x 48  0.0085 0.01550 0.01900 0.02250
B 25 32 a ~ 0.0815 fm 323 % 64 0.0025 | 0.18705 0.22000 0.25875 |
B.35 37 0.0035 0.30433 0.35794 0.42099
B.55.32 0.0055 0.49515 0.58237 0.68495
B.75.32 0.0075 0.80561
D 1548  2.10 (a—' ~3.23 GeV) 483 x96 0.0015 | 0.01230 0.01500 0.01770]
D.2048 4~ 0.0619 fm 0.0020 [ 0.14454 0.17000 0.19995 |
D.30.48 0.0030 0.23517 0.27659 0.32531

mga <K 1 Heavy quark | 0.38262 0.45001 0.52928
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Jv and fp can be extracted from the asyptotic behaviour in time of the vector and
axial 2-point correlation functions CYy(t), Cx(t) :
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— - For heavy mesons, we can construct smeared S operators

i P which have a better superposition with the foundamental
state rather than the excited states:
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We have a matrix of correlation functions made up of the possible combinations
of local L and smeared S operators: LL, LS, SL, SS.
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The meson mass is extracted from a
constant fit of the effective mass curve
in the plateau interval [tmin:tmAX ] .
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effective mass curves.
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Z "+ can be calculated from a combination of the SL and SS correlation functions.
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The red and blu curves are
constructed from the LL
correlations and the SL-SS
combination respectively.




Chiral and continuum extrapolation
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Results

D* meson decay constants with Nf=2+1+1:

fp-

227 — 1.088 + 0.037 for = 232.2 £ 0.90 MeV
D

;D? — 1.091 £ 0.018 fo: = 273.4 + 0.65 MeV
D,

For fD and fDs see ref: [arXiv:1411.7908 [hep-lat] (ETMC) ]

D* meson masses :

% _ 1.0780 4 0.0077 Mp- = 2012 & 14 MeV
= M, = (2010.27 + 0.05)MeV
s _ 1 0751 + 0.0056 Mp, = 2117+ 11 MeV

Ds [\/f;ﬂ = (2112.1 £ 0.4)MeV




Results

D* meson decay constants with Nf=2+1+1:

for _ 1.088 =+ (0.030stat = 0.020¢min £ 0.006input 3= 0.0057:¢ )

D
fp:
/b,

= 1.091 + (0.015stat £ 0.009¢min £ 0.006input )

For the input parameters see ref: [arXiv:1403.4504v3 [hep-lat] (ETMC) ]
Previous values

* Nf=2: ® Nf=2+1:
fo/ fo = 1.208 £ 0.027

ref: [arXiv:1407.1019 [hep-ph] (ETMC) ]

ref: [arXiv:1201.4039 [hep-lat] (ETMC) ] ref: [arXiv:1312.5264 [hep-lat] (HPQCD ) ]




We can construct ratios that goto 1
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List of reference masses:
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A=—y = 11600 N =10
mh

m\”(MS, 2GeV) = 1.175 GeV

m?"™* (MS, my) = 4.26(9) GeV
ref: [ Petros talk ]

ref: [arXiv: hep-ph/0303052v4]
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Heavy quark extrapolation
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Results ’I'
. PR &
B* meson decay constants with Nf =2+ 1+ 1: ’Iﬂ'ﬂ""NAR';
"l
& = 0.945 + 0.032 g+ = 183.3 £ 7.8 MeV
/B
fB:
= 0.974 £ 0.010 fpr = 223.1 = 6.3 MeV
/B.
For fB and fBs see ref: [ Petros talk ]
B* meson masses :
M g~
—= 1.0049 + 0.0057 Mp- = 5304 & 30 MeV
B MR = (5324.83 4+ 0.32) MeV
Mg+
%L — 1.0070 + 0.0018 Mpg: = 5404.0 £ 9.7 MeV

B; ME™ = (5415.4 + 1.6) MeV
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Results &
, PR L g
B* meson decay constants with Nf =2+ 1+ 1: "ﬂﬂ”,’"‘qﬁ"yl
"l
T8 _ 0.045 4 0.032 fpe = 183.3 £ 7.8 MeV
/B
T5: _ 0,974 4 0.010 fB; = 223.1+£ 6.3 MeV

/B,

For fB and fBs see ref: [ Petros talk ]
Previous values

® Nf=2: ® Nf=2+1+1:
fe-/fs =1.051£0.017 fe+/fz = 0.941 + 0.026
ref: [arXiv:1407.1019 [hep-ph] (ETMC) ] ref: [arXiv:1503.05762 [hep-ph] (HPQCD) ]

fa:/fs, = 0.953 £0.023

ref: [arXiv:1503.05762 [hep-ph] ( HPQCD) ]
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fD*(s) # fD(s) and fB*(s) # fB(s) :

we can observe an heavy quark symmetry
breaking effect both in the charm and in
the beauty sector.

fD*> fD while fB*< fB:
the breaking effect has an opposite
sign for the charm and beauty sector.

1.35
B Ni=2 (ETMC’14)
1.3 B Nr=2+1+1 (this work) T
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The entity of this breaking is lower
than it was found in the analysis of

Nf =2 correlation functions.
Quenching effect of the strange quark?




