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1 HMCOOOOOO

HMCOOOOOOOOOODOOOOOOOOOOoOoOoOooooDooooooooooog £000o0oo
ubogogbobobogooobobobaobo

HMC OO0 00000000

// 10000000000000000000 OOoooooo
GaugeRG #200000000000000000000O0O0O0O0OO0 .

1 0.100000E+00 1 # 3000 MOOODOODO,stoutO0OO0OD0OO0OODOOO,s_tout00O0D0OO0OOO.
QuarkHMC_Nf2 #40000000000000000000000O0ODOODOOOOOOOO0O0.O00000O0.
1 # 0000000000000O0 OO0LO/00000000000 o0 1) (0 off/ 1 on)

0 # 0000000000000000000O0O0 o0 1) (0 off/ 1 on)
// 000000000000000 O0OO0G0O0O0000o0Oo

999123 #MO0O0OO0OOOO
./Config # 0000000000000
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Config # 0000000000
// 000000000000000 #aMc OOOOOOO00O

6 # HMC U 00000000 C0OO0OO00o0 ODODODOOOOOOO0OOOODOOOOO
3010 # HMC J 00000000000 O0o ODODODOODOODOOOOOODODOODODOODODOOOODDOOO
10 # 0000000000CO00O0O0O0 eMcOOOOOOOOOO
0 # 000000000O0O0O0O00O0OO00O0O00O0O00O0 DOOOOO0O000
1 # HMC 0000000000000 (00 1) (0 off/ 1 on)
// 000000000000000 Mo OOOO0OO0O0O0OO0OO0
1 #MD OO0 O0ODOOO (COOO)

1.000000000000 # MD D OOOOOODOO
1 # MD 0000000000 O0O0DODODDOO
25 #MD ODOODOOOOOO

gobooobooboo

goooooobooobooooooooooog

HMC 00000000000
//10000000000000000000 OOOOooOOoOo

GaugeRG #200000000000000000000O0O0O0O0OO ..
3 0.100000E+00 1 # 3000 MIOOOO0OO0OOO,stout0000O0O0O00O,s_toutO0O0O0OO0OOOO.

QuarkHMC_Nf2 # 400000000000000000000O0O0ODOOODOOODOOOOOO.O000O0 30.
QuarkPHMC_Nf1 #400000000000000000000000DOOODOODOOOOOO.O000O0 30.
QuarkRHMC_Nf1 #40000000000000000000000C0DOOODOODOOOOOO.O0000 30.
1 # 0000000000000C ODOOO/O00000000000 0O 1) (0 off/ 1 on)
0 # 000000000000000000000 (o0 1) (0 off/ 1 on)
// 000000000000000 O0000000000o
999123 #MOO0O0OOOOO
./Config # 00000000000000
Config # 0000000000
// 000000000000000 mMCc 000000000
6 # HMC D00 U0O00000O0OOO0O0O0o0 ODO0D0OOOOOOOO0O0O00O00O0O0O0
3010 # HMC J0UO0O0OO0O0OO0O0OO0OO0OO0o0 ODO0OOOOOOOOO0OO0OODODOOOOOOOOOODOOOO
10 # J0000O00oooooooOoboccOOoOOoOoooooOOo
0 # 000000O00O0OOOO0OODOOOODO0OOO0OoO DOOOODOODOO
1 # HMC 0000000000000 (00 1) (0 off/ 1 on)
// 000000000000000 M OOOOOODOOO
1 #MD OOOOOOOO COOO)

1.000000000000 # MD D OOOOOODOO
1 #MD 0000000000 OODOODOOO
25 #MD ODODODOOOOOO

Stout OO OO0

Stout 0000 DO0OOD0ODOOOODOODODOOOODO Stout 000000000 DODOODODODODOStout
smearing 010 0000000000000 OCOCOO00000O0O0OO0O0OOOOOOOOO0OOOOOOOOO0O
000000 Stout smeared link O O0O0O0O00O0O0O

00000o0o0oooon Sstout 000000000 OOStowt 000000 DOODODOONO Stout O off O
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HMc DOoOoooooooo
// 10000000000000000000 OOoooooo

GaugeRG #200000000000000000000O0O0O0O0OO0 .

3 #3000 MDO0O0000D0 stout OOOODOOOOO0OO0ODO stout OODO
#40000000000000000000000O0DOOODOODOOOOOO.O0000 30.
#4000000000000000000C0O0O00CCOOOOOOOOOOGOO.O0O000 30.

QuarkRHMC_Nf1 #400000000000000000000000O0O0O0O0O0O0C0O00O0O00O0.0000 30.
#
#

QuarkHMC_Nf2
QuarkPHMC_Nf1
1 00o0o0ooo0o0o0o0Oo00 booo0/o0000000000 o0 1) (0 off/ 1 on)

0 gooooooooooooooOooOooonO o0 1) (0 off/ 1 on)

Onthe ly 000000

00000800 (UOUUO/OU0D0UCO0C0O0OD0ODDODO)0D000O0O0ODOD SFOOODOUOOOOD
O00O0O0OSFboundary 0000000000000 00OOOOO on(=1)0000 SF coupling/PCAC mass
O000D0O0O000OSFOODOOODODOOOOO0OO0O”Params_SF_PCAC’ DOODOODOOOSFOOOOO
gbobobobobooooboooban

SFOOOOODOUDOOODO0OD0O00O0D00DO0O0000O0O0 onfof000O0ODO

HMC OOOO HMC OOOOOO

HMCOOOOOOOOOOOOOOOOO HEMCOODOOOOOODOOOOOOOODOOoOoOoOooo 100
traj 0000000000 0HMCOOOUOODOOOOO off(=0) 0000000000 thermalize D0 000
00/000000000000 on(=1)0000000000000O0ODO0OOOOOO HMCOOOOOO
0000 on(=1)000000000O00OOUOOOOO0 MDOOOOOOOOOO

HMC 0 O0O0OOO0OO0OoOOOoO

// 10000000000000000000 OOoOooooo

GaugeRG #20000000000000000O000O00O0OO0OOOO.

3000 MDooooooo,stout D0OOOO0OO0OO0ODO,s_tout00000O00OOO.
400000000000000O00O0O000O0O0O0DODOODOODOOOOOO.0000 30.

3 0.100000E+00 1 #
#

QuarkPHMC_Nf1 #40000000000000000000000C0DOOODOODOOOOOO.O0000 30.
#
#

QuarkHMC_Nf2
QuarkRHMC_Nf1 4000000000000O00COOOOCOOOCOOOOOOGOOOOOOO0O0.0000 30.

0 ooo0ooo0o0ooO0ooO00 booOo,\Oo000b00o0o000 o0 1) (0 off/ 1 on)

0 # 000000000000000000000 (o0 1) (0 off/ 1 on)
// 000000000000000 00000000000
999123 #MO0O0O0OO0OODO
./Config # 00000000000000
Config # 0000000000
// 0000000000000CO00 eMc OOOOOOOOO
0 # HMC U OO0 UO0O00O0O0COOOO0O0o0 ODODOOOOOOOO0O0OO0O0OOO0O
0 # HMC UUOUO0OO0OO0OO0OOOOOO0o ODODOOOOOOOUOODODUODODOOOOUOODOOOODOOO
100 # 0000000000O0ooOOoOCb0 wcOOOOOODOODOO
0 # 000000000O0ODOOOO0O0ODOOOODOO0OOO0oO0 DOOOODOODODO
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10

0

# HMC 0000000000000 (00 1) (0 off/ 1 on)

// 000000000000000 Mo OOOO0OO0BOOO0OO0O

1
1.000000000000

1

25

#MD OO0 O0ODOOO (OOO)

#MD OOODOOOOOO

#MD 00O0O0O0O0OOOO0OOOOOOO0
#MD ODOODOOOOOO

HMC trajectory 000000000000 HMCDO thermalize 0000000000 OOD0OOOOO
cooooooooooboobooooHMCOOODODOOOODOODOOOODOODOODOODDOOOOO

gobooobooooobobooboboboooooooooooobobooon

gooaoog
ogoo ooodo

OHMCOOOOOOm

ocoooOoOooooooOoooooooHEMCOOO0OOOOOOOOO0OO0O0 MOOOOO
cooOOooOooooOob0 HeMCODOOODOODOOOOOOODOOOOOODOODOOO
HMCOOOOOOOOOOOOOOooooOoooooooooooooooooo

goooooooooon

HMC 00000000000 O00000O000 (cOoOoO)

//10000000000000000000 OOOOooOOoOo

GaugeRG

3  0.100000E+00
QuarkHMC_Nf2
QuarkPHMC_Nf1
QuarkRHMC_Nf1

0

0

#200000000000000000000O0O0O0O0OO ..
1 #3000 MO0OOO0OO0OOO,stout00ooooboOoO,s_toutddoooooon.
# 400000000000000000000O0O0ODOOODOOODOOOOOO.O000O0 30.
#400000000000000000000000DOOODOODOOOOOO.O000O0 30.
#40000000000000000000000C0DOOODOODOOOOOO.O0000 30.
# 00000000O00000O0 OOO0DO/00000000000 0O 1) (0 off/ 1 on)

# 000000000000000000000 (o0 1) (0 off/ 1 on)

// 000000000000000 O000o0000o0o0o

999123
./Config
Config

#MOO0O0OOOOO
# 00000000000000
# 0000000000

// 000000000000000 mMCc 000000000

21
2100
100
10

1

# HMC 0000000000000 D0 000000000 D0OO0D0000ON0

# HMCc 0000000000000 D00 0000000000000 00000000D0O0D0000
# 000000000000000  WMCOO00D0O0ODOD0D0OO0

# 0000000000000000000000000 000000000

# HIC 0000000000000 (00 1) (0 off/ 1 on)

// 000000000000000 M OOOOOODOOO

1
1.000000000000

1

25

#MD OOOOOOOO OO0

#MD OOODOOOOOO

#MD 0000000000 OODOODOOO
#MD ODODODOOOOOO

HMC 0D 00O0O000000000000000 (cooooooo)

//10000000000000000000 ODO0oooooo

GaugeRG

3 0.100000E+00
QuarkHMC_Nf2
QuarkPHMC_Nf1
QuarkRHMC_Nf1

0

0

#200000000000000000000000O00OO0..

1 #3000 MOO0O0O00O0O0,stout000000O000O,s_tout00000O0O000O.
#400000000000000000000000O0O0O0O0O0O0C0O00O000O0.0000 30.
#400000000000000000000O0O00OO0O0OOO0C0O0OO0O0O.O0000O 30.
# 400000000000D000O0O00O00OOODOODODODOODOOOOOOOO.O0O00O 30.
# 00000000000000 ODO00OO0/00000000000 (0O 1) (0 off/ 1 on)

# 000000000000000000000 (00 1) (0 off/ 1 on)

// 000000000000000 ODOoooooooooo

4455669

#M 00000000 (\bf OOOB
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./Config
Config

# 00000000000000
# 0000000000

// 000000000000000 #eMc OOOOOOO0O0O

-21 #HMC 0000000000000 0o0 0000O0ODO0DDOOOOOD0DOD \ef OODODOOM
2100 #HMC 0000000000000 O0o O00O00O0O0OOOO0OOOOOOOOOOOODOOCODOODOO
100 # 0000000000000O0C0 sMmcOOOOOO0OOO0OO

10 # 000000000O0OOO0OO00OO0ODOOO0OOO0OO0OO0O DOOOOOODOO

1 # HMC 0000000000000 (00 1) (0 off/ 1 on)

// 000000000000000 Mo OOOOODBDOOO

1 #MD 00000000 (QOOO)

1.000000000000 # MD O OO OOOODOO

1 #MD 0000000000 O0O0O0ODOOO
25 #MD ODOODOOOOOO

MD OO

MD 0O

o (1[I

goooooo

obOooooooooobobooooao

= -30000000000 Omelyan scheme in PQPQP ordering (momentum first, coordinate

next)

e (10

=-200000000000 improved leapfrog scheme in PQP ordering (momentum first, coor-

dinate next)

e 0 =-10000000000 simple leapfrog scheme in PQP ordering (momentum first, coordinate
next)

e J0=10000000000 simple leapfrog scheme in QPQ ordering (coordinate first, momentum
next)

e 10 =200000000000 improved leapfrog scheme in QPQ ordering (coordinate first, momentum
next)

e 10 =30000000000 Omelyan scheme in QPQPQ ordering (momentum first, coordinate next)

Omelyan 00000 AO0D0O0OOOOOODOOOOOO0O (0.193183) 00000

ooo

oooboboooboobooobOOobooOobooooboOooboooooobooobooboooooon

obobooooooooooboboboboobooooooooooobooboobooboo0ooooooooon
ooool1googooooooooboooboooboobooooooobooobobobooobboooobooog

g ilgoobobobboboobooooobooobooboao

ooo

o0d100000ag

MD OO GOGOOO

// 000000000000000 Mo OOOOOCOGOOOO

1.000000000000 # MD O OOOOOODOO

1 #MD OOOOOOOO (COoOO)

1 # MD 0000000000 O0O0DOODOO
25 #MD OODODOOOOOO




ooooo 3000000

MpOOGOoGOO
// 000000000000000 Mo OOOOOCOGOOOO

1 #MD OOOOOOOO (COoOO)
1.000000000000 # MD O OOOOOODOO
3 # MD 0000000000 O0O0DOODOO

46 2 #MD OODODOOOOOO

(00)M4—-6—-200)0000000000000000ODO0ODO0UD 3—2—-100000000000
o000 MDOOODOO

MD depth 3 2 1
MD step size (67) 1/4=0.25 1/4/6 =0.04166 1/4/4/2 = 0.02083

Table 1: MD depth and step size

ooobooooo

MpDOOOOOO
// 000000000000000 M OOO0O0OOOOO

1 #MD 000O0DO00 (@OOO)
tau #MD 000000000
Ndepth # M) 00000000000 00O0000
Nmd (Ndepth) Nmd(Ndepth-1) Nmd(Ndepth-2) .. OO0 .. Nmd(2) Nmd(1) # MD O0O0DOOO00O0O0

00000 (idepth = 1,2, +, Naepth) 0 MD step size O

Ndepth

g =7/ [] Numaci) (1)

J=idepth
00000000000 00000o00o00oo00O00O00000O0OoO0O0OO0 (DUDODoODOULOOOOO)O
000 Simple leapfroc OO0 0000 Omelyan 00000000000 OMDODODOOODO Omelyan OO
gooooooooobooobbooooobobboobooooo
0000000000000 ooo0ooooo000ooooooooooooooon0 MbO
000000000000000000 000 OHamiltonian 0000000000000 00O0O0O0O0OO0O
000000000 Hamltonian 0000000000 D0OO0O0OO0DOOOOOOOOOOOOOOOOOO

2 OO0 bobooood

oooooooo0ooooooOoO0OoOooUOoooOrgoooOoooooooooooooooooooOoOOn
gooboooooooboobooboooooog

2.1 Wilson plaquette action

00000000 0DO0D0ODO0ODOO00000000000 Wilson plaquette action 0O OO0OF O MD depth
000000000 MDdepthOOQOOO 1000000

Wilson plaquette action OO OOOODODOO

5.70d0 ! beta

1 ! MD force depth O:off, 1,2,3 on at the depth




2.2 Wilson plaquette action with SF boundary

000O000D000DOD0O0O0O0D0O00O00O000O0Od Wilson plaquette action O OO O O O Schrodinger
boundary 000000 000O0O0ODO SFboundary 00 000000000000 OOOR,c;d MD depth
0000000 00 MDdepthODOQOQOO 1000000

Wilson plaquette action with SF boundary D0 00000 00O

5.70d0 ! beta
1.0d0 ! ct
1 ! MD force depth O:off, 1,2,3 on at the depth

2.3 Iwasaki action

O0000DO0O0O000DO RGOOOOOO0O00O000 OO0OO0OO0000 actionO0OOO0O0OD0DO Iwasaki
gauge action 0 00000000 0DOOCOCOOOOOOCO0O0OODOD MDdepthOOOOOOOOOODOOOO
OO0 MDdepthOODOD 1000000
Iwasaki RG-improved gauge action OO O00O00O0O0O

1.80d0 ! beta
-0.331d0 !cl

1.0d0 ! 10

1 ! MD force depth O:off, 1,2,3 on at the depth

2.4 Iwasaki action with SF boundary

000000000000 RGOOOOOO0O00 SFboundary DO0OOO0OOCDOOCOODOO action O SF
boundary OO0 OO00OOOOOOOOOSEF boundaryOOODOOD0ODOD0 1x10 1x2000000000000
OD0DO0000D00000DO Iwasaki gauge action 000000000000 DO0OO0O0O00O0DOODOO MD
depthJO000000O0O0O0D0O0DODO MDdepthOOOOO 1000000

Iwasaki RG-improved gauge action with SF boundary OO0 O0OOOOOO

12.00d0 ! beta
-0.331d0 ! cl
1.0d0 ! u0
1.0d0 ! ct SF boundary copuling for plaquette 1x1
1.0d0 ! ct_rg SF boundary coupling for rectangle 2x1 (space x temp)
1 ! MD force depth O:off, 1,2,3 on at the depth

3 U0 oooood

0000000 Wilson/Clover 00 00 OO 0O Truncated /reweighted Overlap 00 000 /000000000
000000000000 00000OWIlson/Clover 0100000000000 0O0O0OOOOOOO Wilson
0000 Clover 000 Clover 000000000 OOOOWilson/Clover 000000000 0OO0OOOOOO
gogbooobobobuooobboodobooboobooobb oo b bbb oo bo
ggo

SF boundary OO0 000000000 OTOOOOODOOOODDOCOOSF boundary 0O00O0O0ODO

goboooogod
oobOooobobOooobOOooboobooobooobooooooon

Wilson quark Standard HMC algorithm OO0 00000 OO
1 ! Alogrithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2)

//// Physics descriptions ////
2 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.1400d0 ! kappa
//// Algorithmic descriptions ////
0.100000D-13 ! hamil stopping condition (strict one)

0.100000D-13 ! force stopping condition (loose one), not used for PHMC.
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11

1 ! MD depth for pseudo fermion term

12 ! NumCron

oboooooooboboobobobobooooooobooboobooboboooobobbbobobbobooooDoogon
gobodobooooobooooooooboboooboobooboboOobOoOoooobOOoOobObObOOobOoboOoDo
0000000000000 (000000 500)000000000000000O0O0D00OU0OO00OOOO
goobobobobooo

oooooo0oocoooobooobooboooooboboboobooobooo 3ooooooboooobOoooboOon
gooooobooooooogoo

3.1 Standard HMC quark

Wilson/Clover 000 00O even/odd-site 000000000 0O0OO HMCOUODOODOODOO2000000
ubbogooabooooboobboibd 104040
Wilson 000000000000 OOOOOOO

Wilson quark Standard HMC algorithm OO 00000 OO
1 ! Alogrithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2)

//// Physics descriptions ////
2 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.1400d0 ! kappa
//// Algorithmic descriptions ////
0.100000D-13 ! hamil stopping condition (strict one)
0.100000D-13 ! force stopping condition (loose one), not used for PHMC.
1 ! MD depth for pseudo fermion term

12 ! NumCron

obobOogNfd 2000000000000 0O0000O0O0DOOOO0O0OOOOO0O00OOOO0OO00OMD
depthOO0OOO0ODODOOODDOOOOOODOO
Clover 00000000 O0O0DODOOOOODOO

Clover quark Standard HMC algorithm 0O 0000000
1 ! Alogrithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2)

//// Physics descriptions ////

2 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.1400d0 ! kappa
1.0d0 ! csw

//// Algorithmic descriptions ////
0.100000D-13 ! hamil stopping condition (strict one)
0.100000D-13 ! force stopping condition (loose one), not used for PHMC.
1

MD depth for pseudo fermion term

1

MD depth for clover trlog term

12 ! NumCron

000000¢,0000000000000000WilsonO Clover 0000000000000000
OO0Clver 0000000000000000000000000000O000000000 —27rLog[F] O
000000000 |D;l¢,?000000000000000000000000 MDdepthOOODOOODODO

NumCron 0 000000000000 MD step 00000 D000 Chronological Guess 0000000
0000000000000000000000000000000000000000000000000
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11

12

13

10

11

12

13

obobobooood
OO0DO00O0DO00000O0DO0 Thermalization 0000 O0O0O0O0OOODODOOOOOOOODOOO

3.2 Multiple-Mass preconditioned HMC quark

Wilson/Clover 000 Hasenbusch 000 0000000000000 0000O0000O even/odd-site 000
0000000000 00O0O000 0D 0oo0oooo0ooooooooooo

Clover quark Mass preconditioned HMC algorithm OO OO0OOO OO
2 ! Alogrithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2), 2 for MPHMC(Nf=2), 3 for HMC_BLK(Nf=even

//// Physics descriptions ////

2 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.130000040 ! kappa
1.0000000d0 ! csw

//// Algorithmic descriptions ////
0.95d0 ! mass preconditioner rho
0.100000D-14 ! hamil stopping condition (strict one)

0.100000D-14 ! force stopping condition (loose one)

1 ! MD depth for UV pseudo fermion term
1 ! MD depth for IR pseudo fermion term
1 ! MD depth for clover trlog term

8 ! NumCron

NfO 2000000000000 000OO00OOCO UvOOD IROOODOOOOoOoO7OD0O00DO0O0 rho
0O UVOOO (cdover 000000)s0000000 (kuv=kp)01000000000000O0O

Wilson 0000000000 UV/IRO 2000000Clover 0000000 OOO UV/IR/Trlog 00O
OO0000000000D0 MDdepthODOOODOOOO

0000000 DO0OD0OO0O0O000O Thermalization 0000000000000 OCOOOOODOOO0OO

3.3 Polynomial HMC quark

00000 HMCOUOOOOOUOOOUOOOOOOOOO 00000Wilson/Clover J0O0OO0O0OODOO Nf
02000000 NO0O 10000000000000000 even/odd-site 0000000000
o000 10odoooooboobooboo20000oooobooooooooooon

Single-Flavor Clover quark Polynomial HMC algorithm OO OO0OODO OO

0 ! Algorithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2)
//// Physics descriptions ////

1 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.1350d0 ! kappa
1.20d0 ! csw

//// Algorithmic descriptions ////
0.100000D-13 ! pseudo-fermion field HeatBath stopping condition (strict one)

0.100000D-13 ! Global Metropolis test stopping condition (strict one)

1 ! MD depth for pseudo fermion part

2 ! MD depth for clover trlog part

0 ! 0 for Chebyshev(analytic), 1 for Adopted (pcoef given here)
20 ! Polynomial order for PHMC

1 ! Global Metropolis test switch
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11

12

13

14

15

11000000000000000000 00 (Chebyshev(analytic)) 000000000 O0O0120000
0000000000000013000000000000000000000000 (00 1) (0 for off/1 for
on)U000O00O0O00O0O0O00O0O0O0U00DO0ODOOOO0O0O0ODOODO0O0O0OOOO0OO0OD0O0OOOOOoOO
OO0Oo0o0oHMCODOOOOODOOD onOD0ODOODOODODODOODOO onOOO0OODOOO

1200000000000 000O0COO0O000O0OOOODOOOODOODOODOOOOOOOOOOODOOOn

0000000 DO0OD0OO0O0O000O0 Thermalization 0000000000000 OCCOOOOOOOOOO

3.4 Rational HMC quark

000000 HMCOODOOOOOD 000000000 40000 Wilson/Clover 10 Nf=10 0000
000000 even/oddsite 0000000000
@&ﬁw)(a:U&—U&UZ—U%DDDDDDDDDDDDDDDDDDDDD

Single-Flavor Clover quark Rational HMC algorithm 0O 0000000
4 ! Alogrithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2), 4 for RHMC

//// Physics descriptions ////

1 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.1400d0 ! kappa
1.0d0 ! csw

//// Algorithmic descriptions ////
0.100000D-13 ! hamil stopping condition (strict one)

0.100000D-13 ! force stopping condition (loose one), not used for PHMC.

1 ! MD depth for pseudo fermion term

1 ! MD depth for clover trlog term

1.0140 ! Hamiltonian Rational-Approx Range factor : the approx. range is extended by this factor.
1.0D-14 ! Hamiltonian Rational-Approx Tolerance : Rational Approximation accuracy used in Hamiltonian.
0.014d0 ! Force Rational Approximation Range min : R_n(x) = \sim (1/x)"(1/2), x in [min,max]

3.0d40 ! Force Rational Approximation Range max : R_n(x) = \sim (1/x)"(1/2), x in [min,max]

6 ! Force Rational Approximation order : R_n(x) = \sim (1/x)"(1/2), x in [min,max]

000000000000000000000000000 (000000)011000 10000000
0 femge >100000000000000000000000000 Qe =D,D..000000 (0<a<
Qee <b) (0,00 4000000000000)0000000000 (a/ frange ~ b* frange) D00 12000
00000000000000001200000000000 107“000000 OThermalization 0000
0000000000000

130000 15000 MD force 00000000000000000000O0OD13000000000
00014000000000000001500000000000000000000130001400000
0000000000000 000000000000000000 1500000000000 HMCOOO
00000000000000000000000000000

0000040000000 000000000001B0000 150000000000 ForceOOO
goood

10



10

11

O00O0OO0ODOOO000DbODbO00O0000000000000OOObO0OO00OO0DOObO00D Thermalization
oooooooon
OO0DO00O0DO00000O0DO0 Thermalization 0000 O0O0O0O0OOODODOOOOOOOODOOO

3.5 Blocked HMC quark

Clover/Wilson quark 0 00O OO0 even/odd-site 0000 O standard HMC algorithm 00 00000 OO
OoooO00o0OooOoooo sgoood

0000000000 0000000000 10200000 standard HMC algorithm 0 000000
goboooboooobobbootbooobboogubbbooobobboob b bbb oo
oooo

Single-Flavor Clover quark Rational HMC algorithm OO0 O0OOO0OO0OO0O

3 ! Alogrithm ID, O for PHMC(Nf=2 or 1), 1 for HMC(Nf=2), 2 for MPHMC(Nf=2), 3 for HMC_BLK(Nf=eveq
//// Physics descriptions ////

10 ! Nf, 2 for HMC or PHMC, 1 for PHMC
0.1200d0 ! kappa
1.0d0 ! csw

//// Algorithmic descriptions ////
0.100000D-13 ! hamil stopping condition (strict one)
0.100000D-13 ! force stopping condition (loose one), not used for PHMC.
1

MD depth for pseudo fermion term

1

MD depth for clover trlog term

12 ! NumCron

3.6 Truncated/Reweighted Overlap HMC quark(experimenatal)

To be continued...

3.7 Summary for Quark algorithms

oob0obO0oobooboooooooooooooooboon

ggodoboooboo gg ggooooobon
0 Polynomial HMC Ny =2and Ny =1 only
1 Standard HMC Ny =2 only
2 Mass preconditioned HMC N¢ =2 only
3 Blocked Standerd HMC Ny=2m,m=1,2,3,---.
4 Rational HMC Ny =1 only
10 Truncated /Reweighted Overlap N¢ =2 only

4 SFOOOOOOOO

Schrodinger functional D 0000000 HMCO ODOO0OO0OOOCDOOOOHMCOOCODODOOODOOD on
goooooooboooooobooooobooo
ooooooooooooo

e clover-term/fermion-boundary-term OO O SF coupling constant[

e PCACmass 00000000 fa,fp, f4, fp0
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ood
SFO0000000000”Params_SF_PCAC’ 00 00O0OOCOOOOOOO0OOOOOOOOOOOOOO

Schroedinger functional measurement DO O0OO0OO0OO0 OO

// SF PCAC quark parameters: 1st line: kappa or kappa csw, 2nd line: Nflavor
0.120d0 1.0d0

2

// solver tolerance

1.0d-14

100000000000002000 k,cs, DOO3000000000O0O00O00O00O00OO0O0O0OOO0O0OO
ooooobooobo400000b0000O0O0s0b0bbOO00O0O00OO0bObOObODbOOn

12



