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1. Introduction
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1. Introduction

Definition Previous works
MAPQ){ PT Valence Sea Oy = My = Mg a(fm) |m, (MeV)
(MeV)
Val_Val pion mass: m_, Overlap | Clover 153 0.09 300
Sea_Sea pion mass: m_
’ DW Staggered 30-60 0.13-0.09 310
Val_Sea pion mass: m__
m2. +m2. | Overlap | DW ~10 0.11-0.08 | 300-400
A — 2 ’ ’
Allfl/ix(mn,vw My s CZ) = My s H
Innovation

1. based on the calculation at different lattice spacing
2. pion mass m, . is not limited to the case of ~300MeV

3. mixed action effect with kinds of the valence and sea fermion
combinations



2.Methodology and setup

Contribution of the delta mix
definition to the NLO atm_ ., # m,
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2.Methodology and setup

Valence fermion actions Sea fermion actions
My ss (MeV)
390 ¥o41 | " DW+ID X
a04  a06 DWW+ XK
0 0 (08 Ma09 [Jal2 ov+R A
HI: HISQ action without any additional 300 1 CO6 1 ClI0A CLag
smearing on the gauge link; JLQCD
220 r
CL: Clover fermion with 1-step HYP
smearing and tree level tadpole improved
clover coetficient ¢, ; 200 ¢
OV: Overlap fermion with 1-step HYP 150 F -
- % X X X
smearing and p = 1.5. 641 4] 30Df 24D

108.04 0.065 0.09 0.115 0.14 0.165 0.19
a (fm)

Information of the ensembles used 1n this calculation s



3. Result
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3. Result

2
A ) m]Z',VV + mil',SS
mix(mﬂ,vv’ My o CZ) = My s H
— _ m;gp + M o
Amix,uni(mﬂ’ CZ) — Amix(mﬂ’ m, CZ) AB'.I'C/ A(m a) = m2 : :
mix,uni™ 7’ 7,BC ) M, gg=M, cc=M; AA=M,
Amix, uni (Gevz )

0.10 9 Wl OV

B Hl

o CL
0.08 1- .- ov+H$: 3

mm OV+CL

CL+HI

0.06 R _ S B
004 T —— N B B -
002 S R SES——— S SNN— N B B -
0.00 _A—.I_.'..-

OVOhYP + IR DW + 1 HI + S CLstout 4 gtad



3. Result
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3. Result
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Leading mixed action effect would be a”, and are small when the sea

fermion action has the chiral symmetry;

Ginsburg-Wilson relation fermion+lwasaki gauge — smallest A

HI + SY—much larger A, ., CL

stout

mix 1

mix’ T Stad — IargeSt Amix '

Mechanism of a* scaling of A . and whetherthe A . can display a”

scaling in other observables need further studies.
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