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LARGE- N . SIMULATIONS

/ https://gitlab.com/OneSite.jl
. . . \
TEK models w/ adjoint fermions
o . Node memory very slow
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2: N¢ FLAVORS OF ADJOINT FERMIONS
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N¢ = ~:SUSY ON THE LATTICE

N = 1 SUSY Yang-Mills
1 1 , mz
L= —Etr FMVFMV + E}Lt(lC‘DL)/l = z—g/’{tﬂ

gltions gluinos

(adjoint Majorana fm)

soft SUSY breaking

- SUSY is broken on the lattice (a # 0, mz # 0), but

Tune my — 0 to trigger SUSY
in the continuum (a — 0)

« Chiral symmetry is broken as

anomaly (24)
U1),—— Zon, — 2

... N0 “adjoint-rr” in the spectrum!
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N = 1 SUSY Yang-Mills
1 1 , mz
L= —Etr FMVFMV + E}Lt(lCDL)/l = z—g/’{tl

gltions gluinos

(adjoint Majorana fm)

soft SUSY breaking

- SUSY is broken on the lattice (a # 0, mz # 0), but

Tune my — 0 to trigger SUSY
in the continuum (a — 0)
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anomaly (24)
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.. no “adjoint-i” in the spectrum!

Large-N,
0.35 b=0.34 )
b=0.345
b=0.35 4 F-
0.30 b=0.36 7
B N =289 # 4
¥ N=361 +
0.25 -
:@ e
H *,_$_
0.20 ;
# W **
f
o+
015 ¥ 3
‘ ¢
i ¢
010 !
0.0 0.2 04 0.6 08
mpcac\/871

[PB, Garcia Pérez, Gonzalez-Arroyo, Ishikawa, Okawal - JHEP 07 (2022) 074 [2205.03166]




N¢ = ~:SUSY ON THE LATTICE

N = 1 SUSY Yang-Mills _ L
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N¢ = ~:SUSY ON THE LATTICE

N = 1 SUSY Yang-Mills N.=3
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Ny = ~:SUSY ON THE LATTICE

N = 1 SUSY Yang-Mills
1 1 , mz
L= —Etr FMVFMV + E}Lt(lC‘DL)/l = 2—g/1t/1

gltions gluinos

(adjoint Majorana fm)

soft SUSY breaking

- SUSY is broken on the lattice (a # 0, mz # 0), but

Tune my — 0 to trigger SUSY
in the continuum (a — 0)

« Chiral symmetry is broken as

anomaly (24)
U1),—— Zon, — 2

.. no “adjoint-i” in the spectrum!
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SEMI-CONFORMALITY ON THE LATTICE

Why (semi) conformal theories?

»

A
BSM requirements from EW precision data: 4] Y ' B B
Walking coupling (slow-running) >

Big mass anomalous dimension y*

Enough matter content can trigger conformality!
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...but what about beyond PT?




SU(289)

SEMI-CONFORMALITY ON THE LATTICE

Signals for conformality in N = 1,2

Look at the eigenvalue spectrum of the Dirac operator

 Chirally broken scenario
Low-modes condensate giving a non-vanishing value in

the origin [Banks, Casher] - Nucl. Phys. B 169 (1980)
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[Bonanno, PB, Garcia Pérez, Gonzalez-Arroyo, Ishikawa, Okawal - JHEP 12 (2023) 034 [2309.15540]



SU(289) SEMI-CONFORMALITY ON THE LATTICE
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SU(2) + N = 2

SEMI-CONFORMALITY ON THE LATTICE

Signals for conformality in N = 1,2
Look at the eigenvalue spectrum of the Dirac operator

 Chirally broken scenario

Low-modes condensate giving a non-vanishing value in
the origin [Banks, Casher] - Nucl. Phys. B 169 (1980)

llm lim lim p(4,m) « (l/)l/J>

A->0m—->0V->o
Linear rise of the mode number (giusti, Lischer] - JHEP 03 (2009)
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- Conformal scenario

Close to IRFP, RG equations give the behavior of the

spectral density. On the lattice
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SU(2) + N¢ =1

SEMI-CONFORMALITY ON THE LATTICE

Signals for conformality in N = 1,2
Look at the eigenvalue spectrum of the Dirac operator

 Chirally broken scenario

Low-modes condensate giving a non-vanishing value in
the origin [Banks, Casher] - Nucl. Phys. B 169 (1980)
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A->0m—->0V->o
Linear rise of the mode number (giusti, Lischer] - JHEP 03 (2009)
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- Conformal scenario

Close to IRFP, RG equations give the behavior of the

spectral density. On the lattice
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SEMI-CONFORMALITY ON THE LATTICE

Signals for conformality in N = 1,2

An IR fixed point features scale-invariance
x-symmetry cannot break

Universal exponent for power law-behavior of
correlators at large distances

1
1+y

LM ~ Lm,
Observed:

"Would-be pseudo NG mode” (2*) is not the lightest
state in the spectrum (0*)




SU(2) + N¢ =1

SEMI-CONFORMALITY ON THE LATTICE

Signals for conformality in N = 1,2

An IR fixed point features scale-invariance
«  y-symmetry cannot break

« Universal exponent for power law-behavior of

correlators at large distances

1
1+y

LM ~ Lm,
Observed:

«  "Would-be pseudo NG mode” (2*) is not the lightest
state in the spectrum (0*)
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SU(2) + N¢ =1

SEMI-CONFORMALITY ON THE LATTICE

Signals for conformality in N = 1,2

An IR fixed point features scale-invariance
«  y-symmetry cannot break

«  Universal exponent for power law-behavior of
correlators at large distances
1

LM ~ Lm)*™"

Observed:

«  "Would-be pseudo NG mode” (2*) is not the lightest
state in the spectrum (0*)

«  Chiral PT does not describe well would-be pseudo
NG mode
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SUSY restored in chiral+cont. limit
Confining theory

Mass-degenerate multiplet

Gluino condensate formation

p-function @ large-N

Low-lying spectrum

Gluino condensate

CONCLUSION

Nf=1

"Near-conformal” behaviour,
strong lattice artefacts

y* depends strongly on 8

The lightest state is not pseudo-NG
Chiral PT does not describe data

Signal for y-SB from overlap fermions

Nf=2

Seemingly conformal theory,
with an IR fixed point

Small anomalous dimension

IRFP from running coupling
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SEMI-CONFORMALITY ON THE LATTICE

Why (semi) conformal theories?

>

)

BSM requirements from EW precision data: 1
A

Walking coupling (slow-running)

- Big mass anomalous dimension y*

Enough matter content can trigger conformality!

dA 2
_ ~—bh A2 —Pb. 23 — ...
dlogy BA) boA“ — by A

with
11 — 4N¢
by = ——— :
3(4m)3 > U
34 — 32N;
bl =
3(4m)*

...but what about beyond PT?




BSM requirements from EW precision data:

Walking coupling (slow-running) SEMI-CONFORMALITY ON THE LATTICE

Big mass anomalous dimension y*

Signals for conformality in N = 1,2 SU) + Np=1
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LARGE- N . SIMULATIONS

Asymptotic scaling with TEK

Simulate SU(841) on a single-site with twisted BC
S=bN, z tr (1= 2, U, U, U UY)
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LARGE- N . SIMULATIONS

Asymptotic scaling with TEK

Simulate SU(841) on a single-site with twisted BC
S=bN, z tr (1= 2, U, U, U UY)
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LARGE- N . SIMULATIONS

The chiral condensate with TEK

Condensation of low modes of the massless Dirac operator

lim lim lim p(4, m) « (lljlli)

A-0 m—0 V-
Implies linear rise of the mode number at small mass

wn) =V [*, p(A,m) da = Z(p)A

e Fit the slope s, and compute (Garcia, Gonzélez-A, Okawal - JHEP 04 2021

o= 1) 7

e Extrapolate at vanishing pion mass + “continuum” limit
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LARGE- N . SIMULATIONS

The chiral condensate with TEK
N;=0, N =289
2751
Condensation of low modes of the massless Dirac operator
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