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© Twisted reduction at large-N;

@ Scale setting w/ Wilson flow

© Some results for adjoint fermions
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Twisted reduction at large-N¢

Twisted BC + volume reduction (gauge field)
Apply tBC + volume reduction [Gonzalez-Arroyo, Okawa 1983,2010] (b = ﬁ)

Sw=bN > tr[1— Uu(n)U,(n+ p)Ui(n+v)Ui(n)]

n,p#v
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Twisted reduction at large-N¢

Twisted BC + volume reduction (gauge field)

Apply tBC + volume reduction [Gonzalez-Arroyo, Okawa 1983,2010] (b = ﬁ)
Su=bN Y tr[L— Up(n)U,(n+ m)Uj(n+v)Ui(n)]
n,u#v
U.(n) — U, (volume reduction L = 1)
U,(n+D) —T,U,T} (twisted BC)
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* Twist-"eaters”: [',[, = z,,I,[, with z,, = eV

[Talk by J. Da Silva yesterday]
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Twisted reduction at large-N¢

Twisted BC + volume reduction (gauge field)

Apply tBC + volume reduction [Gonzalez-Arroyo, Okawa 1983,2010] (b = ﬁ)
Sw=bN > tr[1— Uu(n)U,(n+ p)Ui(n+v)Ui(n)]
n,u#v
U.(n) = U, (volume reduction L = 1)
U/,(n + 1/) — LU, (twisted BC)
4 (change of variable)

-
=

2mik €nn
e Twist-"eaters”: I, = z,,I,[, with z,, = ev* ™ [Talk by |. Da Silva yesterday]
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Twisted reduction at large-N¢

Twisted BC + volume reduction (gauge field)
Apply tBC + volume reduction [Gonzalez-Arroyo, Okawa 1983,2010] (b = ﬁ)

Sw=bN > tr[1— Uu(n)U,(n+ p)Ui(n+v)Ui(n)]

n,u#v
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* Volume independence: z(C) (V(C))1ex —— (W(C))
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Twisted reduction at large-N¢

Adjoint fermions in reduced models
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Twisted reduction at large-N,

Adjoint fermions in reduced models

e Apply tBC + volume reduction to both U,(n) and ¥(n)
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Twisted reduction at large-N,

Adjoint fermions in reduced models

e Apply tBC + volume reduction to both U,(n) and ¥(n)

Dy = 1= kg > |(L= %) U2+ (1 4+ ) (U] with U2 = U, wU]
1%

e Spectroscopy can be performed using [Gonzalez-Arroyo, Okawa, 2013]

1 \/Nicf‘l —I(at) TNy 1 1
Can(t)=— > e =%t (AD,'(0)BD, (po))
2N§ no=1
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Twisted reduction at large-N¢

Adjoint fermions in reduced models

e Apply tBC + volume reduction to both U,(n) and ¥(n)

Dy = 1= kg > |(L= %) U2+ (1 4+ ) (U] with U2 = U, wU]
1%

e Spectroscopy can be performed using [Gonzalez-Arroyo, Okawa, 2013]

1 \% ch‘l i(at )

—i(at) _ _
Can(t)=— > e =%t (AD,'(0)BD, (po))
2Ng no=1

e Several exploratory studies for different number of flavors
N; = 0: (fundamental) Meson spectrum at large-N; [JHEP-04(2021)230 ]
N¢ = %: N =1 SUSY Yang-Mills [Butti et al. JHEP-07(2022)074]
Nt =1,2: [Phys.Rev. D 88(2013)], JHEP-08 (2015)034]
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Scale setting w/ Wilson flow

Wilson flow on a twisted-reduced lattice

e Define flowed energy density in the twisted-reduced lattice

2
_ it i it t f
E=— 1282tr[ZWVVVV+VVVV—|—VVVV+VVVV h.c)]

e Evolve gauge field according to the evolution equation

dA,(t)
T D,G..(t)
e Compute ®(t) = <—)> and solve
d
(1) =c and t—d(1) =cC
t=tc dt t=wg

Adjoint fermions at large-N, August 10, 2022 6/13



Scale setting w/ Wilson flow

Wilson flow on a twisted-reduced lattice

| 0.0551

0.045+

=

Adjoint fermions at large-N, August 10, 2022 7/13



Scale setting w/ Wilson flow

Finite-N, effects
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Scale setting w/ Wilson flow

Finite-N, effects

* At V = oo, W. flow defines a renormalized coupling (A = g°N,) at . = 1//8t

1
Agf(p) = 37,\,3_1‘1)(1‘)

12872 N2
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Scale setting w/ Wilson flow

Finite-N, effects

* At V = oo, W. flow defines a renormalized coupling (A = g°N,) at . = 1//8t

1
Agf(p) = 37,\,3_1‘1)(1‘)

12872 N2

e On the reduced torus V = 14 with twisted BC [Ibafiez, Garcia Pérez, 2019]

% 1 Ne— o0
)‘(M) = (\/@> ¢(t7 Nc) - )\gf(,u)
Ne
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Finite-N, effects

* At V = oo, W. flow defines a renormalized coupling (A = g°N,) at . = 1//8t

1
Agf(p) = 37,\,3_1‘1)(1‘)

12872 N2

e On the reduced torus V = 14 with twisted BC [Ibafiez, Garcia Pérez, 2019]

Ne— o0
Alp) = N(\@)q’(ﬁ Ne) == Agr(1)
VN,
e We define [Butti et al. JHEP-07(2022)074]
A 122 PJ
O(t) = —IB—____o(t,N,) forT e [1 25,7 ]
Niae(v/BU/Ng) ¢ 8

® Remnant finite-N, effects are < 3%o in the scaling window.
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Scale setting w/ Wilson flow

Wilson flow corrected with Ny,
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Some results for adjoint fermions

The lattice spacing vs N;
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Some results for adjoint fermions

Parameterizing the dependence
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Some results for adjoint fermions

Parameterizing the dependence

® My — 00

Yang-Mills (aym)
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Some results for adjoint fermions

Parameterizing the dependence

® My —o0 =

° My=0 = SUSY

Yang-Mills (aym)

0.45 1

0.40 A

(asysy computation in [Butti et al., JHEP-07(2022)074])
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Some results for adjoint fermions

Parameterizing the dependence

® Mg —oo = Yang-Mills (aym)
e My=0 = SUSY
(asysy computation in [Butti et al., JHEP-07(2022)074])

e Lattice scale depends exponentially from the
log of the (subtracted) quark mass

_ Pt + p2Mq + P3im3
a(mq) = TP ¢
asusy

7 Ps ;2
+ Paimg + 2 mZ
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B-function for SUSY
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B-function for SUSY

® Parameterize and integrate s-function
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B-function for SUSY

® Parameterize and integrate s-function
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B-function for SUSY

® Parameterize and integrate s-function

bo?
BA) =—
p%x
® Integrate
a 1 b1
—lo = —+ —log X+ logA\
& /8t box | bR BN T8
e Define improved couplings
m_ 1 @ _arq_
)‘l - Px(b)b and )‘I 8(1 Px(b))

22

-log a/v8ta
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B-function for SUSY

® Parameterize and integrate 3-function

bo?
BA) =—
p%x
® Integrate
a 1 b1
—1 =—+ —logA+logA
%% o boA+b§ og A+ log
¢ Define improved couplings
m_ 1 @ _gq_
)‘l - Px(b)b and /\I 8(1 Px(b))

e Fit and extract by
247°by = 11—4N; = 9/ 11 vs 24x°b)" = 9.76(80) / 10.6(1)

Adjoint fermions at large-N,

2-parameters fit, x=0.056

24 1-parameter fit, x?=1.42
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Some results for adjoint fermions

Thank you!
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Backup material: chiral/SUSY limit
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Backup material: scales comparison
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Backup material: Critical mass for gluinos
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