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Strategy for my, [Talk by R. Sommer, 0710.2229, hep-lat/030501]

@ The RGI b-quark mass is extracted from the step scaling chain

LomRST — Lomps — La(mps — mps(L2)) — La2(mps(L2) — mps(L1))
mps(L1)/mRC1

Qcp ! QCD + HQET

L L L Ly Lo

Physical input: ) L

a

yp = Lamg i m

GI

MRS Syl

_ 2 1
mpg = 3MB + 3MB,

Sa S5
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Strategy for my [Talk by R Sommer, 07102229, hep-lat/030501]

LomRC! = yn — pm(u2,yB) — Um(UI,QQ)’ wi = §2(Ls) J
Tm (U1, Y1)
@ Loymps(L2) =y2 = yB — pm(u2,yB) L> — Lors yp = Lomz
@ Lomps(L1) =y1 = y2 — om(u1,y2) Ly — Ly =2,
® T (u1,y1) = TEEG mpcac — mRin Ly relativistic QCD
@ p,o finite in QCD and HQET, renormalization and matching cancel out

Fully non-perturbative, am;, < 1 everywhere
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Ensembles

o Large volume CLS: five lattice spacings 0.04 fm < ¢ < 0.08 fm
[JHEP 1107 036, JHEP1502 43, 1712.04884. 2003.13359]

o O(a)-improved Ny = 2+ 1 Wilson fermions (m, = mg =~ 420 MeV)
mpet <0.75,  mpel < 0.3m!

o Finite volume: SF b.c. projected to @ = 0 (critical slowing down)
[1607.06423, 1811.02591, S. Kuberski thesis]

o Ly ~ 1.0 fm: five lattice spacings 0.03 fm < a < 0.08 fm
mpet < 0.75,  met < 0.3my<!

o Ly and 2L;: five lattice spacings 0.02 fm < a < 0.06 fm
miREl < 0.6, mREL < 0.5mR¢

o L1 ~ 0.5 fm: five lattice spacings 0.008 fm < a < 0.02 fm
miRC < 0.7, 0.9mBCT < mREL < 1. 1mRGI
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Ly to Lcyg relativistic SSFs: interpolation in m,, S

o Interpolation to target quark masses and 3 required to build the SSF
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R R\2 RGI RGI
Lomps = po + p1(Lam;") + p2(Lam;")”, my < 0.3my
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Ly to Lcyg relativistic SSFs: continuum limit

o Relativistic SSF:

pm(uz,y,a/L2) = %2 amps(amp) — amps(amy, L2 /a)]
y = Lamps

= Points with
~
~
S amﬁGI > 0.8
124
2 excluded
t 0.18mf¢!
0.22mfC!
0.26mC!
1.0 0.3mRct

mEGI < 0.3m£{GI

T T T T T T T
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007

(a/Ly)?

fit function:  pm = po +p1(a/L2)?, lim pm(uz, y,a/L2) = pm(u2,y)
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Ly to Lcyg static SSF

o Static SSF: 5t (ug, a/Lo) = L2[aE%tt — a4t (Ly)]

1.6

T T T T T T T T T
0.000  0.001  0.002  0.003  0.004 0.005 0.006 0.007  0.008

(a/Ly)?

fit function: 5" = po + p1(a/L2)?,
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Improvement coefficient

¢ not known for

Lischer-Weisz action

¢

1-loop c¢** from Wilson

action with 200% error

lim A5 (ugz, a/La) = pi™ (uz)
a—0
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Ly to Lcrs: combining static and relativistic SSFs

Relativistic SSF

A static SSF 5% () A set of py,(u2,y)

1.30
F pm(u2.yp)
- 3 o
- B plu2y)
1.20
/gus« yp = L2m§
\% 1.10 4 mg = 53085(2) MeV
S
1.05 4 %
1.00
0.95 4 v m%GI < 0.3mbRGI
UvVOO le)Z 0.2}1 0.‘06 0,68 va10 0.‘12
1/y = 1/(Lamps(La))
fit function:  pm = Sm + 0my pm(uz2,yp) = 1.152(45)
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General Strategy (1312 1566]

YyB — pm(UZa yB) - Um(ulva)

Llel;{GI =
Tm (U1, Y1)
Qcp QCD +HQET

e N

Ll I Lo L Lo
@ w N

S |
i YN,
match SSF

s i s Ss Sa S5

HN J
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Ll to L2 SSFs

@ Continuum limit of relativistic and static step scaling functions

Yo (u1 a/Ls stat
( 'Y, / ) st (ul,a/Lz)
mSGI < ().5171,{{(;I
| 0.3mfe! 100 A& HYP1 static action
0.30mEcH 4 HYP2 static action
134 3 oa3mper 0957 L
§  0.48mfct
0.90 4
=
~ 1924
~
S - 0.85 4
e A
= 0.80 %
0.75 4
1.04
{ 0.70 4
0.65 1
0.000 0.001 0.002 0.003 0.004 0.000 0.001 0.002 0.003 0.004
(/L) (a/Ln)?
fit function: X — Ly)? S from Wil ion with 200 %
it function: m = po+pi(a/L2)”, cx*" from Wilson action wit o error
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L, to Ly: combining static and relativistic SSFs

Relativistic SSF

A static SSF o5 (u,) A set of o, (u1,y)

M1 o)
[ A
AR AT %’ % {, i’
1.24 % J—
s Y2 = yp—pm(U2,YB)
)
IS 1.14
S
mpCel < 0.5mEc!
1.01
0.9 4
Y2
ll.lJU U.EIQ (lle lJ.Elﬁ (L;)& l).'l(i (i,‘lZ
1/y = 1/(Lamps(L2))
fit function: G = S + Omy ', om(u1,y2) = 1.058(49)
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General Strategy (1312 1566]

Qcb

B — pm(UZa yB) - Um(ulva)

Ly

S1

Alessandro Conigli (IFT UAM-CSIC)

RGI
Lomy ™ =
TTm (ul » Y1 )
QCD + HQET
N\
L Ly Ly Loo
@ w
A
SSF
Ss S3 Sy Ss
J
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Relativistic QCD in L;  [0.0078 fm < a < 0.021 fm]

am mp,a/L PCAC,I
m(u1,y,a/L1) = ;s;xcilhw mRET = h(Lo)mm

0.9my %t < mPet < 11mt !

0.9mfit 1.03mfit ¥ (uny)h(Lo)
097TmiS §  Limbe!
1.095 4

Lt 1090
S)
= 1085 = 10854
10804 +
1.080
% % 10754 +
1075 l

1.095

Wm(ul , y)

1.070 4
0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0380 0.0385 0.0390 0.0395 0.0400 0.0405 0.0410 0.0415 0.0420
(a/Ly)* 1/y = 1/(Lamps(L1))
. . . 2 . . _
fit function: 7, = po + p1(a/L1)°, fit function: 7, = co + 1y

Y1 =Y2 — om(u1, y2), Tm (u1,y1)h(Lo) = 1.0871(30)
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Full step scaling for my, [preliminary (m. = mx ~ 420 MeV)]

o Fully non-perturbative, amy, < 1 everywhere

T (U1,21)

mBCL(N; = 3) = Ye=em(U245)—omlnv2) 11 _ 6.605(61) GeV [0.9%] J

mp(Mp)
— FLAG21
——— This work
—_— Petreczky 19
b 16
[
=z
S — HPQCD 13B
— HPQCD 10
—_— PDG
my (M, Ny = 4) = 4.171(40)(27) 5 GeV

4.100 4.125 4.150 4.175 4.200 4.225 4250 4.275

[GeV] A% = 338(12) MeV
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Step scaling for fE(*)
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fF(*) decay constants: step scaling chain
Step scaling chain for fB(*> = fpe/MpH:

L .
1 (22f3“> = o (w1, y1) + 04 9y (W, 92) + 04 ) (U2, yB)

Ld/sz(*)
e pAo(V)(u2’y) =I{ =5~ - ‘I)AO(‘;)(UQ,Z/)

Ly — Lcws
° O’AQ(\?)(’MIT !/) = (I)Au(v)(uby) - (I)AU(\?)(UI’ y) L1 — Lo
e CI)A“(V) (“fls@/) = er;é’ T relativistic b-quark in L1
——
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Ly to Lcps SSFs

@ Continuum limit of relativistic and static step scaling functions

ﬁv(Uq, Y, a/Lz)

RGI < 0. 3mRGI

0.225

0.200 4

7 0175 4

0.150

= 0125

pi(ug,y,a/Ls

0.100 4

0.075 4

0.050

0.15mfic!
0.22mfSt
0.3mfIGt

0000 0001 0002  0.003  0.004

(a/L2)*

fit function:  ptaY)
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P, = potpi(a/L),

Continuum B physics |l

st q)stat
Pt (wa,a/2) = g s

0.32 4

0.30 4

0000 0001 0002 0003 0004 0005 0006 0007 0.008

(a/Lo)?

S from Wilson action with 200 % error
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Ly to Lcrs: combining static and relativistic SSFs

Relativistic SSFs

A static SSF p7*(u2) A set of p, (i (uz,y)

& ) B pag(us,y)
0.25 B pp(uay) W pa,(u2,y8)
‘ ¥ pp(uzyp)
0.20
L 4
0154 L 2 = L M-
~ % YB 2y
&
E 004 * {, ] Lo =~ 1.0fm
< }
0.05 {»
0.00 % i,
¢
~0.05 1 ¢ mEGI < O.Bm};‘GI
B
0.00 002 004 006 0.08 0.10

1/y = 1/(Lamps(L2))
pluz,y) =s;+o5y~ ",  ppluz,ys) =0.186(20),  pa,(us,yr) = 0.149(18)
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L, to Ly: combining static and relativistic SSFs

Relativistic SSFs
Aset of 0, ) (u1,y)

A static SSF 03" (u1)

0.325 & o) B oag(ur,y)
gy W oaup)
0.300 - & op(uny)
0.275 4 % %
AU,ZSO‘ ii %
= by Y2 = yp—pm(u2,yn)
< 0225
Y % % % L1 ~0.5fm
¢
0.200 4
% ]
0.175 {» * ¢
¢
0.150 Q Q Q
RGI RGI
0.125 - ¢ my, < 0.5mb
0,'00 0.62 O.E)-i D.IJG 0,'08 0.‘10 0.‘12 0.‘14

1/y = 1/(Lamps(La))

Oagiy = Srtosy” ey ™S, op(ui,ye) = 0.246(13),  oa,(ur,y2) = 0.283(11)
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Relativistic QCD in L,

[0.008 fm < a < 0.02 fm)]

RGI RGI RGI
o Cutoff effects under control 0.9m; < Llmy
Py (L) Pao (L)
0.61 0.61
oo § Limft 0om  § Lumf
0.97mfie" B dp(unm) [ 3 0.97mfie B ()
0.60 1.03mfc! 0.60 4 1.03mfS!
¢
050 ¥
E }
é 0.58 '
=
$
0.5 057 ¢
i { ¥
0.56 0.56 +
U.U‘UUU 0. UY‘)UE 0. (]1‘7“1 0. U‘UU[S 0. UI‘IU(’\‘ U.U‘Ulﬂ 0. UI‘IUU U.U‘UUZ 0. UY‘)[H 0. (]1‘““) 0. ()‘UUX 0. Ul‘]l()
(a/Ly)? (a/L1)?

Y1 = Y2 — om(u1,y2),

Alessandro Conigli (IFT UAM-CSIC)

407y =Po+ 11 (a/L)?

@y (y1, L1) = 0.5722(22),

Continuum B physics |l

®a,(y1, L1) = 0.5594(23)
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A glimpse of fE/fE* [preliminary]

1H<f§/f§*) =@, puny) o, v y2) + 0, 5 (u2,y8)

& o) 0.00

\ L )
0.06

{ { —0.02
0.05

~0.04
= 004

uy
—o—
——

—0.06

7 (u2,y)

s

=
< 3 —0.08
&
0.02
~0.10

A

P

0.01

0.00 v

—0.12

s
—0.14
0.14 0.00 0.02 0.04 0.06 0.08 0.10

1/y = 1/(Lamps(L2))

0.00 0.02 0.04 0.06 0.08 0.10 012

1/y = 1/(Lamps(La))

f5+/f5 = 1.009(7) [0.7 %]

From the independent determinations: fg+/fgz = 1.008(10)
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Results comparison for fp«/fp [preliminary (m, = mx ~ 420 MeV)]

* fp/fp
— & fp/fs | ETMC 1707.04529
I5:/ 15,
—— HPQCD 1503.05762
Ny=2+1+1
This work
. L gl
Ny=2+41
twisted mass 1407.10191
B ——
Ny=2
1410.6684
1305.5432
—
sum rules
0.90 0.95 1.00 1.05 1.10
fe/ fn

fze = 207.0(5.4) MeV [2.6 %],  fz = 205.4(4.7) MeV [2.2 %]
Ny =2+41FLAG21 from fp and fr,: fz=204.1(3.1) MeV [1.5 %]
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Conclusions and outlook

@ Precision B-physics from fully non-perturbative calculations by
combining static and relativistic results in the continuum

o Cutoff effects well under control with am; < 1 everywhere

Improvements

| \

@ One loop computation for ¢5{** in progress

@ Assessing the systematics: cuts in y and «a

o Consider additional small volumes definitions (different ¢ angles)

.

@ Ongoing extension across more ensembles at physical point

@ Extension to semi-leptonic decays using the results for fp+

ol
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Thank You!

This project has received funding from the European Union's
Horizon 2020 research and innovation programme under the
Marie Sktodowska-Curie grant agreement No. 813942

Related talks:
R. Sommer: "A strategy for B-physics observables in the continuum limit”
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L interpolation at target B

o OH2t .-
L p
sxi] ¢S g
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/,’
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’
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=
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4
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¥
4
/
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F(B,p) = po +p1B8 +p2/B + p3/ 5>
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Ly to Lcyg relativistic SSFs: interpolation in m,, S

o Interpolation to target quark masses and 3 required to build the SSF

M~ —0sr @ w057 ¢ m"'-0ss WO 070 @ w001 m —05 @ w*l-0m @ mt-0m W' 030 @ miOl —0.44
144
124 —
13 ? @= °
’ O ° e N ®
= e —~ 11 ~———
124 ® — B
= O o = . ®
T — T | ey
£ — £ ——
g é . g 104
3 —— 3 0
104 — Ogp.
® e
g o] ®
94 T
| S—
] B e &
84 s s 84 &
0. (;()l 0. l;(l? 0. (‘N]I# 0. (;()J 0. 1;03 0. (‘N]G 0. (;()7 0. l‘)m (H;I)Z 0. (‘N]I} 0. l‘)(iJ (H;lif} 0. (‘N]() 0. l‘)(iT
(a/L)? (a/L)?
a2 CL2 % CL2 2
Lomps(a/L) = po + p1 (7L2) + p2 (7L2> + ps3 (7L2> R 0.2mp < myp, < 0.5my

Alessandro Conigli (IFT UAM-CSIC)

Continuum B physics |l
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Ly to Lcyg static SSF

o Static SSF: 32t (ug,a/Lo) = L2 2 [a E5 — a E5%(Lo)]

§ cas
$ sF
5.5
5.0
3
3
£, 45
B
~
4.0
35
3.0
T T T T T T v
3.4 3.5 3.6 3.7 3.8 3.9 4.0

5]

f(B.p) =poB + - E +22 62
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L, to L, relativistic SSFs: continuum limit

o Relativistic SSF:

Sm(u1,y,a/L2) = £2[amps(amn, L2/a) — amps(amn, L1 /a)]

0.3mpe!
0.39m ¢!
1.3 $ 043mpot
T ¢ 0.48mic!
— I Points with
T2 RGI
s am > 0.8
g f excluded
N 1.1
A
1.04 %
t 0.3am " < miEC < 0.5am !
0.000 U.(;Ol 0.602 0.(;03 O.dO4

(a/Ly)?

fit function: %, = po + p1(a/L)?, lin% Ym(ut,y,a/L) = om(u1,y)
a—
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L, to L, static SSF

o Finite-a static SSF:  ¥5%*"(u1,a/L2) = £2[aE*"" (L) — aE****(L1)]

£ HYP1 static action
JI HYP2 static action

]

0.95 e
Improvement coefficient
0.90 1
castat not known for

Liischer-Weisz action

A) ¥
0.80 1 4{) ot ) .
3™ from Wilson action
0751 with 200% error
0.70 1
0.65 4 T T T T T
0.000 0.001 0.002 0.003 0.004
(a/L)?
. . Stat 2 : tat Stat
fit function:  X7,*" = po + p1(a/L)", ilﬂ% ¥ (w1, a/L2) = 05, (ur)
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Step scaling for fz and [
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fp» decay constants: relativistic definitions

o Observables in large CLS volume

A 132 132
fee = vmBe) fpe, o, = 111< 22 fﬁ*>, Dy, = 1H< 22 fB)

@ Observables in finite volume

) — 1 [ R (T/2) (a2
N (S N eE
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fp+ decay constants: static definitions

o Large volume static observables

3/2
pstatL2

(I)stat —
d V2

o Finite volume static observables

V(D)

q)j‘tat(a/[’) - (L/a)3/?

@ Static step scaling functions
(I)stat @stat (a/Lg)
stat =1 f stat =1 f
pf (UZ) n @j}at(a/Lg) ) Uf (ul) n @?tat(a/Ll)
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Ly to Lcyg relativistic SSFs
o Continuum limit of relativistic step scaling functions

ﬁV(u27y7a/L2) ﬁAo(u2ay7a/L2)

0.225 4 0.0s4
0.200 4 0.06 4
X 0175 4 N 0044
~ ~
= -
S ] S 0024
3, 000 =
& 2 0004
= 01254 =
S =
< < ~0.02
0100
~0.01
Rat
0.075 4 0-15my
0.22mj ~0.06 4
Rai
00501 | 0-3my
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007
(a/Lo)? (a/Lo)?

fit function:  p, ) = po+p1(a/L)?, ili)r%) Py W2,y a/L2) = p,y ) (u2,y)
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Ly to Lcyg static SSF

o . . (I)stat
o Finite a static SSF: pjctat(u2,a/L2) = 10g<<1>?atj(ca/[,2)>

0.32 1

Improvement coefficient
0.30 1

¢ not known for
o025 Liischer-Weisz action
33
%
R 0.26 Y
& from Wilson action
021 with 200% error
0.22 4
0.(;00 (J.(;Ul 0.(;02 0.603 0.(;04 O.d(]ﬁ U.dUG ().(;07 0.(;03
(a/Lo)?
- P astat 2 . ~stat __stat
fit function: g7 = po + p1(a/L)7, igr%)pf (u2,a/L2) = p5™" (uz)
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L1 to L, relativistic SSFs

o Continuum limit of relativistic step scaling functions

Y (u1,y,a/La) S ao(u1,y;a/Lo)

0.28 4
0.224
0.26 4
0.20 4
= % § = 0244 %
3 0.184 ~ §
~ ~
S * S 0224 *
= 0,164 $ 13 = 11
E’j = 0204 [}
T 0.14 4 <
M ]
W 0.18 4 ¢
0.124
0.16 4
0.104
0.144
0. nlmu “.H‘UUT\ 0. ﬂi‘]l‘l ﬂ.(b%?lﬁ 0. (]1‘]2(! H.UEVZ'» 0. ﬂi‘mll 0. U%\.‘l’) 0. ﬂ“lm 0. “lmﬂ 0. U‘UU:’» 0. ﬂlH‘l “.U‘Ulﬁ 0. 171‘]2(1 H.UEV?'\ 0. ﬂi‘ﬂll H.UEKV» 0. ﬂi‘llll
(a/Lo)? (a/Lo)?
. . _ 2 : —
fit function: X, ) =potpi(a/L)", clbli% Eagn(un,y,a/La) =0, 5y (u1,y)
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L, to L, static SSF: continuum limit

stat a
o Finite-a static SSF: X% (u;) —log(q)f (/LQ))

0.30 4

Improvement coefficient

0.28 4
¢ not known for

Liischer-Weisz action

4
& from Wilson action
with 200% error

T T T T T T T T T
0.000  0.002  0.004 0.006 0.008 0.010 0012 0.014 0.016

(a/Ly)?
32 = po + pi(a/L)?, lim 7 (ur) = o7 (un)
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Relativistic QCD in L;  [0.0078 fm < a < 0.021 fm]

o Cutoff effects well under control

Py (L) Pag(L1)

0.580 0.580
B Dp(unm) B B (u1,01)

0.575 + +
0.570 l I +
0.565 54
0.560 0.560 ﬁ
0.555 +

0.0410 0.0415  0.0420 0.0380  0.0385  0.0300  0.0395 0.0400 0.0405 0.0410 0.0415 0.0420

Dy (ur,y

0.555

0.0380 00385 0.0390  0.0395 0.0400 0.0405

1/y = 1/(Lamps(L1)) 1/y = 1/(Lamps(L1))
fy,p) =po+py~"
Y1 = Y2 — Om (ul, yg), ¢‘\7(y1’ Ll) = 05722(22), @‘40 (:1/1-, Ll) = 05594(23)
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Results for —() [preliminary (m,. = mx = 420 MeV
B

o Full step scaling chain

3/2
. L
hl( By ) = @ (u1,y1) + op(u1,y2) + pyp(uz, yp) = 1.004(24)

3/2
.~ L
In <f322> = ‘?AO (Uh yl) + UA()(UlayZ) + PAO(UQ, yB) = 0-992(21)

@ Using the flavour-averaged mass combinations

myg+ = 5354.60(61) MeV, my = 5308.5(2) MeV

o+ = 207.0(5.4) MeV [2.6 %], = 205.4(4.7) MeV [2.2 %]
FLAG21 f5 = 204.1(3.1) MeV [1.5 %]
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Step scaling for fp-
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fp- decay constant

@ Observable in large volume

are 2 2, A~ m zo—
i (mh)z\/%w\vk V) (0| Vi m:\/me v/2(@0=v0)

f\l/2 =Zv [1 —+ abvmq,h} \k}are

32 )
@V:m( 22 fB*>7 fB* = /mp~fv

@ Observables in finite volume

B ko (T/2) L%
@V(L)_log( VKl(T)> P ln< \/ifB*)
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Ly to Lcyg relativistic SSF

@ Interpolation to target quark masses and 3 required to build the SSF

pi(u2,y,a/L) = @5 (y) — Py (y, L2)

1.00 & Hi01 N300 0.850
& BasO e Js00 * { } % { %
0.98 e L 0.825 i ¢ g g% i ~
0.96 0.800 4 ﬂ % % { % i #
- § gt
o = Jom &4 i
2 ks < 0.750 ¢ [ '
S - 0.750 4
B 0.92 p} 3 § 3
w * $
K 0.725 4
0.90 #
0.700 4 ﬁ;
088 e 3 B H2t12 H2t24
o ¢ W H2t16 W H232
0.86 [} B H2t20
0.650 4
0.07 0.08 0.09 0.10 0.11 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14
1/(Lomps) 1/(Lomps)
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Ly to Lcyg relativistic SSF

@ Interpolation to target quark masses and 3 required to build the SSF

pi(u2,y,a/L) = @5 (y) — Py (y, L2)

M o, =000 @ aM, =001 { ar, =001 at, =00 @ aM, =00 M oM, =00 @ ar,=00 abr, =00 aM, =00 @ ah, =00
0.90
095
0.854
090
o a
=~ 085 = 080
= =
B é S
2 030 >
> > 075
& 0B g
075 g
0.704
0.70 o
]
3.4 3. 3.6 37 358 3.9 40 34 35 3.6 3.7 38 39 40
B8 B
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Ly to Lcps: continuum limit of ¢

o Continuum limit of ®(y) (left) and ®(y,a/L2) (right) following
interpolation in my, and 3

0.90 4
1.32 N\
0.85 4 \
130 T~ \
= N\
3 0804
S =
© 3
1.26 KX 0.75q
121
0.709
122
T T T T T T T T T 0.65 T T T T T T T T T
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008

(a/L)* (a/L)?
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Ly to Lcps: continuum limit of SSF

o Continuum limit of p(u2,z,a/L)

0.225 4

(ua,y,a/Ls)

v
-
5
g
:

p

0.100 4

0.075 4

0.050 4

0.15mfct
0.22mf¢!
0.3mpo!

0.000
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T T T T T T T
0.001 0.002 0.003 0.004 0.005 0.006 0.007

(a/Ly)?

Continuum B physics |l




Ly to Lcyg static SSF

L. i (bstat(u )
o Finite-a static SSF:  X2%%(ug,a/Ls) = log(M)

2.8

$ cs
$ sF
2.7
=
~
-
S 264
=
=
2
¥ 25
2.4
3T-’1 3?5 STG 3.7 3‘8 3‘9 4?0
I¥)
7(B.p) = pof + B + 5
Alessandro Conigli (IFT UAM-CSIC) Continuum B physics |l August 2", 2023

21/27



Step scaling for fp
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fp decay constant

@ Observable in large volume

n m xo— are 2 1
(0 Ao [PS) = v/Fagaq (w0, yo)e /2707000 f58% (my) =y [ 25— (0] Ao |PS)
mps

fes(mn) = Za[l + abamg,n] fE8°
3/2

L22 fB>7 fB = /mpfes

©a,(y) = ln(

@ Observables in finite volume

3/2
o) =tos L) (B2
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Ly to Lcyg relativistic SSF

o Interpolation to target quark masses and 3 required to build the SSF

ﬁAO (uQa Y, a/LQ) = <I)AO (y) - <I)AO (yv a/LQ)

'y 0 Hiol N300 [y o Hat12 Ht24
e BasO e U500 W Hate W H232
11 ] B N202 o] e 0 B H2t20
¢ LY
L2
¢ 8 (] a
10 9 b
@ 'Y m = 0.9 N o ¢ L}
= & e 00 2 ' o 2 %
09 * @ s < sl % 0 o
< @ =08 @ s © ®
) ® g ° e = o, - :; °
08 R o & L
0.74 *’ @
i SR NN
0.7 ’ § L2 - $ 09
Ty ¢ 0.6 * .4 4
e, 3
06
0.07 0.08 0.09 0.10 0.11 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14
1/(Lomps) 1/(Lomps)
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Ly to Lcyg relativistic SSF

o Interpolation to target quark masses and 3 required to build the SSF

ﬁAo ('LLQ, Y, a/LQ) = ©Ao (y) - (I)Ao (y7 a/LQ)

M oM, =000 @ aM,=001 b, =001 aM, =00 @ aM, =00 M oM, =00 @ ad,=00 & aM, =00 aM, =00 @ aM, =00
095
1.0
0.90 ®
D085 N
[ Sooqd @
3 <
3 080 ¢ = ¢
< N
& 07 o o 08 ®
¢ =
0.70
]
0.74
065 o
3.4 3 3.6 3.7 3.8 3.9 10 3.4 3 3.6 3.7 38 3.9 10
B 6}
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Ly to Lcrs: continuum limit of ® 4,

o Continuum limit of ®4,(y) (left) and ®4,(y,a/L2) (right) following

interpolation in my, and 3

5.4
5.2 4
5.0
48
0 >
— =
> S
15 5
1.2
1.0 1.04
3.84
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
(a/L)? (a/L)?
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Ly to Lcps: continuum limit of SSF

o Continuum limit of pa,(u2,x,a/Ls)

0.08 1

0.06

0.04

T T T T T T T
0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007

(a/Ly)?
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