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Introduction

Motivation: QCD phase diagram

(o%e) -
e Does the 1st-order region extend to the physical \I st order
mg? |
e If yes, which side of the boundary does physical
mq locate, and the value of the critical my4? Ms ek
1st orde‘rkl‘ crossover
0 m
This talk ud
simulation results with m; = 0.1m¢ configurations with mes corrected
Outline:
1. Setup

2. Simulation Results
3. Summary and Discussions
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e action: Symanzik + N¢ =2 + 1 Mobius Domainwall fermion
strategy: keep the chiral sym. as much as possible
Ls =12 for the Domainwall fermion
e code set: GRID, Hadrons, Bridge++
e resources: Fugaku (hp200130, hp210165 )and Oakforest-PACS (hp200130), Polaire
and Grand Chariot (hp200130)
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Line of Constant Physics

Phases in. m-T plane

e The (pseudo) critical temperature depends on m (= myq)

e larger m=T. becomes higher
mass breaks chiral symmetry explicitly
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Line of Constant Physics

Phases in. m-T plane

T AT
high T phase high T phase
W) =0 (WYy) =0

<
o 550“e
& jow T phase & low T phase
(Pw) #£0 (Ww) #£0
1st
m order? m
> >

AT
high T phase

— X — X% —X— % — X— —
— X— X — % — % — % — —
X — ¥ —X— X% —X
° low T phase

m
>

T ( 1/(aN7)) Is fixed.
a is also fixed in this talk so T ~ 1/Nt
with integer Nt
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Line of Constant Physics
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Phases in m-T plane X .
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T ( 1/(aN71)) is fixed. m is fixed. vary a to change T ~ 1/a
a is also fixed in this talk so T ~ 1/Nt need to change am accordingly
with integer Nt Line of Constant Physics

|.Kanamori (JLQCD colloboation) “Thermodynamics with Mébius domain wall fermions...” 2022.8.8-13 Lattice 2022 4/12



Residual mass

e chiral sym. becomes “exact” in Lg — o©
Ls: 5-dim extent of the Domainwall fermion

e at finite Ls (and finite a): the quark mass is lifted by myes

Z}’Z U5Q(5€l t)P((-j, O))

® Mres = R(t) = - 5q: PS density at s =Ls/2
— q
2.z ({P(X, 0)P(0, 0))
O~01 T T T T
0'009@\ my Nf=2+41, L, =12
0.008 r‘:: Myes © al,m; = 0.1mg; —&—1]
N Myes @ b1, m; =0 ——
0.007 |3 Mires : cl,my = 0.1my —O—
W 0.1m
0.006 - ‘& % 1
0.005 y = (2.728e + 31)e 1927258, Xgn/dof Zzerfs.g o mres Z O 1mS at :8 ~ 4 0
"N y = (1.793e + 31)e 191735 2 /dof = 5.7 - - - -
0.004 |- Q\‘\ y = (2.547e + 28)e~173%98 2 /dof = 1.0 - - - -
0.003 - Y
0.002 | “e
0.001 ‘@\-\@__\‘gh_‘ 1
0 » » R W range of B
4 4.05 4.1 4.15 4.2 4.25 4.3
< B >
1o -~ Ny =16 e Nr=12:4.00<B<4.17
T —

e Nr=16:4.10 <8< 4.30

Nt =12 data may suffer from finite mes effects: mpnys = m + Myes
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Parameter range: information from fixed 7 simulation

pilot study 8 =4.17, Ny =12,14,16=>T = 205,175, 153 MeV

plaquette iteration count of the light quark solver variance of iteration count of the light quark solver
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mass reweighting for m;
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Results
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Results: iteration counts
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Results: chiral condensate and susceptibility

preliminary
chral condensate: m; = 0.1 mg [pbp, - (m/m¢)pbp,] disconnected chral susceptibility
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The peak of the susceptibility is again around 150-170 MeV
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Results: topological susceptibility

topological susceptibility: m; = 0.1 mg [w/o m ] topological susceptibility: m; = 0.1 mg prel | m | na ry
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Summary and Discussion
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Summary and Discussion

search for pseudo critical temperature with fixed myg = O.1m5|f)’hyS
e T.~150-170 MeV

e |teration counts of light quark solver
e chiral susceptibility, chiral condensate

e topological susceptibility: mes correction is essential for the corarse lattice
e mass rewighting works for the fine lattice

Outlook

e Nt =12: m = mP"s is coming soon
the coarse lattice end (low temperature): may need mass reweighting
e Nt =16: mres correction is small

mass rewighting for the sea quarks and new measurements with coreected valance quarks
e larger spacial volume
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Results: plaquette

plaquette: m; = 0.1 mg susciptibility of plaquette: m; = 0.1 mg
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Results: Polyakov loop

Re(Polyalove loop) susceptibility of Re(Polyakov loop)
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