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outline

® Action details

® Ensembles available, 3 lattice spacing two of them with physical Pion
mass

® Preliminary results on the decay constant f for the Pion, K, D and Djq
mesons

® Preliminary result on m,ﬂ‘;g
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® |wasaki glue+ clover twisted mass fermions [ETMC, Phys. Rev. D98 (2018)
no.5, 054518|

4 4
Sg = gz bo > {1-Retr(Up%)}+b1 > {1—Retr(U32)}
z V= w=1
1MSAL<1V Hﬂ;ﬁu

ﬁ = 6/98, bl = —0.331 and b() =1- 8b1
® Light up and down quark doublet x, = (u,d)?,

St = D Xe(@) [Dw(U )+ %CSWU“V]:IW(U ) +me + iMT?”YS} Xe(z)

® Heavy quark pair x5, = (s,c)! sea action
_ i .
Sim = Xn(®) [DW(U) + g eswo " FH(U) + my, — psT1 + waT?’Vs] Xn(z)
x
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Setting my = my = M = physical observables O(a)-improved

One loop csw =1+ 0.113(3)% = small O(a?) chiral breaking effects
[S. Aoki, R. Frezzotti, P. Weisz, Nucl.Phys. B540 (1999) 501-519]

Osterwalder Seiler fermions in the valence [Ann. Phys. (N.Y.) 110, 440 (1978)]
[ R. Frezzotti and G. C. Rossi, JHEP 0410 (2004) 070]

Sk = Z ng(x) [DW(U) + %CSWJNV]:IW(U) +my, + iu?S,ys] xf()

f=c,s x

Matching of the renormalised mass

1 Z
OS,ren P

ren — |y 4+ =2
Mc,s ZP (/1' ZS M5>
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name Nconf K afie o s B8
cA211.53.24 4489  0.1400645 0.0053 0.1408 0.1521 1.726
cA211.40.24 4882  0.1400645  0.0040 0.1408 0.1521 1.726
cA211.30.32 4556  0.1400645  0.0030 0.1408 0.1521 1.726
cA211.12.48 2368  0.1400645 0.0012 0.1408 0.1521 1.726

cB211.25.48 4880  0.1394267 0.0025 0.1246864 0.1315052 1.778
cB211.072.64 | 3164 0.1394265 0.00072 0.1246864 0.1315052 1.778
cC211.06.80 1013  0.1387510  0.0006 0.1060 0.1135 1.836
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® Ensemble cA211.12.48: mycqc/p = —0.21(5)
® Corrected for deviations from maximal twist

A —1/4
MPS(mpcac = 0) = MPS(mpcac) <1 + %)

THQCMZ2
fPS(mpcaC = 0) = FPS(mPcac) (1 + pTA)

® Correction for deviations from maximal twist can also be estimated
through reweighting: preliminary estimates agree with the formula
above
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® During production runs the two point correlators were computed for the
light-light PS-masses

o) = 15 1 (@ QO QLx)

from which the masses and the decay constant can be evaluated

a2 <0|P5local|P>
afp(is ) = alm + o) e s S

® Analysis of full statistics ensembles measurements based on SU(2) ChPT:

2
a
(frwo) = (fuwo) |1 —26Mlog &M + PyeM ot Kf5F

M _M:

! 1672 f2

® does not rely on the knowledge of the quark mass RC ( Here Zp)

o KFSE from [G. Colangelo, S. Diirr, C Haefeli, Nucl. Phys. B721: 136-174,2005]

§
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Preliminary Results f
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® Systematic error not included

fwo = (0.1076 +0.0007) €4 = (4.433 +£0.053) P, = (—0.126 + 0.027)

We impose wg = 0.1714 £ 0.0015 fm [MILC, Phys. Rev. D 93, 094510] which was
computed with the scale set through af,. We get:

fr = (13214 1.1)MeV
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e Within the Prace call 17 project: "PLepNuGam - Radiative leptonic decays of
light and heavy pseudoscalar mesons from Lattice QCD" we produce quark
propagators with the following masses

name Nconf aje ~L[fm]
cA211.53.24 628 0.0053 0.0176 0.0220 0.0264 0.2077 0.2336 0.2596 0.2856 2.3
0.3115 0.3433 0.3948 0.4540 0.5221 0.6005 0.6905 0.7941
cA211.40.24 662 0.0040 0.0176 0.0220 0.0264 0.2077 0.2336 0.2596 0.2856 2.3
0.3115 0.3433 0.3948 0.4540 0.5221 0.6005 0.6905 0.7941
cA211.30.32 287 0.0030 0.0176 0.0220 0.0264 0.2077 0.2336 0.2596 0.2856 3.1
0.3115 0.3433 0.3948 0.4540 0.5221 0.6005 0.6905 0.7941
cA211.12.48 240 0.0012 0.0176 0.0220 0.0264 0.2077 0.2336 0.2596 0.2856 4.6
0.3115 0.3433 0.3948 0.4540 0.5221 0.6005 0.6905 0.7941
cB211.25.48 314 0.0025 0.0148 0.0185 0.0222 0.1745 0.1962 0.2181 0.2399 3.9
0.2617 0.2884 0.3316 0.3814 0.4386 0.5044 0.5800 0.6670
cB211.072.64 187 0.0072 0.0148 0.0185 0.0222 0.1745 0.1962 0.2181 0.2399 5.2
0.2617 0.2884 0.3316 0.3814 0.4386 0.5044 0.5800 0.6670
cC211.06.80 113 0.0006 0.0128 0.0161 0.0193 0.1526 0.1716 0.1907 0.2098 5.6
0.2288 0.2522 0.2901 0.3336 0.3837 0.4412 0.5075 0.5836

e four inversions per configuration (spin dilution)

® Lightest mass unitary points, heavier meson mixed action setup 10/23



® We compute all the bilinear correlators
1 . o .
e(t) = 73 2_(QTQ(0QTPQ ()

with ¢, j =smeared, local Jacobi [UKQCD, Phys. Rev. D 47, 5128 (1993)]
+APE [APE, Nucl. Phys. B251, 624 (1985)]
A,B=1,..,16 all Dirac

® Masses and decay constant from
1 ) .
c(t) = 73 Z(PE(O)Pg (z))

@ (0P| P)
CLMP sinh(aMp) '

o Effective masses extracted using GEVP [B. Blossier et al., JHEP
0904:094,2009]

afp(pt, p2) = a(pr + p2)
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K meson

® Interpolation in the meson mass M3 of fx = A+ BM% for each ensemble at
(M5 )2 = 0.1444,0.1596,0.1748

Chiral and continuum extrapolation for each (Ml,’}efwo)2

3
fi=P{ |1 = J&ulogéu + Pyéur + Pla®| Kf2F

M2
1 = o2 72
® Interpolation in the meson mass M of fx = A+ BM% at a =0,
M, = Mg
3 Mezp \/ ++M (1+e+2€2K0 €m) (M2 M,%o) = 494.2(4)MeV

[FLAG 2013, arX|v 1310.8555]
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wofx

Preliminary

it at Mj¢ wo = 0.418, Mj¢ = 481.333765MeV

A r——

0.12 B
C —
continuum ------
0.11
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
M2

® Systematic error not included

fx
fre/fr = (1.197 £0.023)

(158.2 + 2.9)MeV

results fx

§
s S i
F§es
.é‘" S’Qe s §
§F &8
§&FE
§F§5 &F
Collaboration Ref. Ny 3 ¥ & & frlfe ficr] far
FNAL/MILC 17 Bl 24141 A K ok K LI9S0(12)(*%;)  11950(15)(*%)
ETM 1E B3] 24141 A O kO LISSA(11)  L184(12)(11)
FNAL/MILC 14A [18] 24141 A *x Kk K 1.1956(10)(*3%)
ETM 13F [203] 24141 C O & O LI93(13)(10)  1.183(14)(10)
HPQCD 13A B1] 24141 A % O % L1M8I5)(18)  11916(15)(16)
MILC 13A [251] 24141 A x  x K L1947(26)(37)
MILC 11 23] 24141 C o O O 11872(42)],,..
ETM 10E [256] 24141 C 0 O 0 1220(13)w
QCDSF/UKQCD 16 {O] 241 A o ko 119200)13)  1.190(10)(13)
BMW 16 [39.257) 241 Ak  k x  LIS2A10)(26)  1.178(10)(26)
RBC/UKQCD 14B 0] 241 A % ok K L1945(45)
RBC/UKQCD 12 [154] 241 A % O K 1199(12)(14)
Laiho 11 [58]  2+1 C o * o 1.202(11)(9)(2)(5) "
MILC 10 Bl 241 C O * * 1197(2)(*3)
JLQCD/TWQCD 10 [258] 241 C o Wk 123019)
RBC/UKQCD 10A 157 241 A O O % 12047)(25)
BMW 10 B8] 241 A x kx L192(7)(6)
MILC 09A 07 241 C o * * 1.198(2)(78)
MILC 09 [128) 241 A o * % L197(3)( 55
Aubin 08 9] 241 C o o o 1101(16)(17)
RBC/UKQCD 08 [160) 21 A © % 1205(18)(62)
HPQCD/UKQCD 07 Bo] 241 A O o 1189(2)(7)
MILC 04 [163] 241 A o o o 1.210(4)(13)
ETM 1D [260] 2 C ok B O 1208(6)un
ALPHA 13A [261] 2 C % K LISTAGT)(30)
ETM 10D [237] 2 C o kO L190(8)au
ETM 09 ] 2 Ao ko 12106)(15)(9)
QCDSF/UKQCD 07 [262] 2 C oo o ok 121(3)

7 Result with statistical error only from polynomial interpolation to the physical point.
' This work is the continuation of Aubin 08.

FLAG 2019
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D and D, meson

® Interpolation in the meson mass Mp of fp,p, = A+ BMp for each
ensemble at three reference values (Mg’fwo) = 0.1444,0.1596,0.1748

® Chiral and continuum extrapolation a

fo/p, = Pi(1+ PyM} + PsMj + Pya?)
® Interpolation in the meson mass Mp of fp,p, = A+ BMp at a =0,
M, = Mc*P
o Mg = MpxtMpo _ q g67Gev

® In the D; meson an extra interpolation in M- of fp, = A+ BM3 to
ME? = 494.2(4)MeV is required
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wofp

wofp,

Preliminary results fp and fp,

fit at M7 wo = 1.40, Mpy! = 1611.77MeV
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Light quark mass

e Chiral fits in SU(2)ChPT in terms of my, = u/Zp:

2
(Mrwo)? 2(Bwo ) (mewo) [1 +&logés + Pi&r + Pg] Ki3?

(fr=wo) (fwo) [1 —26¢log & + Ps&e + Z—8P4] KfS%

_ M};hys _ Mghys
§g = 2B0m4/(167rf2), P = —K3—210g ( 47Tf > s P3; = 2E4—410g ( 47rf >

® 7 p computed with sub-percent accuracy employing RI'-MOM techniques on
Ny = 4 gauge ensembles generated for the (mass independent) RCs
computation

® only preliminary result at the two coarser lattice spacings for Zp(M S2GeV)
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Very preliminary results
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® Systematic errors not included
mMS(2GeV) = (3.84 & 0.05) MeV
fr=(131+£1)MeV
* Lattice artefacts in the relation M3¢ to m, not small (as usual)
® Can be reduced assuming M, scaling variable [ETMC, arXiv:1403.4504v3]
e Without a third lattice spacing systematic error ~ 5 — 10%
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Conclusions

Simulations at the physical point
Three lattice spacings at (0.096, 0.08,0.07) fm.

O(a?) lattice artefacts generally small
The results presented are very preliminary:

® Full statistics not included yet

Systematic uncertainties not included yet

Check of the FVE: ensembles cB211.25.24 and cB211.25.32 in production
Quark mass RC (Zp) at the finest lattice spacing not available yet

Outlook

Scale setting from mgq
® Accurate calculation of m,, /4, ms, m. and my,

® Accurate calculation of fx, fp, fp, and fB(S) (ration method)
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Thank you for your attention
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Backup slides
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Zp in RI'-MOM

® Quark renormalization constant

. -1
=i U ZiSX (p) _
Z7's 2Tr[ - | =1
where
Se(p) = a*Y e P (P @)X 0) R
Z — —ip(z— va, —va. val —va. a =
Zo=T [Sx11 (») (a8 D e G @) (X X3 (0)X 1(1/))}2';1“2) Se2 (p)75]
T,y
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