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Thirring model & stochastic quantisation

see also talks of G. Aarts
E. Seiler
I.0. Stamatescu
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Thirring model

Continuum version
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Thirring model

lattice version & Langevin equation
Staggered fermion matrix
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Thirring model

lattice version & Langevin equation
Staggered fermion matrix
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Thirring model

Benchmarks

i 1
e Hopping parameter expansion «=

2m
det K p
— — H H (1 — K ,ngPCE)
£ {Ce}
| 10, = (=)erertiines
e Heavy dense limit (symmetrised)
K — 0 1 — 00 rer fixed

e Phase-quenched theory

e Analytic solutions (0+1 dimensions)
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Thirring model

Numerics

e Hot start
e Thermalisation steps (~ 5000 )
e Sampling (~ 10%)

e Error: bootstrap

e MC: brute force computation of the integrals

limited to small lattices
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Results
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Thirring model

phase structure

2 + 1 dimensions - Full vs. phase-quenched theory -m =1, N;=8 N, =8
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Thirring model

full theory vs heavy dense limit

2 + 1 dimensions - Full theory - m =10, N; =8, N, =8
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Thirring model

2 flavours
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Thirring model

2 flavours, 0+1 dimensions
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Thirring model

step size, 0+1 dimensions
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weak coupling, 0+1 dimensions

Thirring model

0 + 1 dimensions - Full theory - =100, m =1, N; =4
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Thirring model

Complex noise

2 + 1 dimensions - Full theory - =3, m=1,N; =8, N; =8
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Thirring model

Complex noise, 0+1 dimensions
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Thirring model

complex Langevin vs Monte Carlo, 0+1 dimensions
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Fermion condensate

Thirring model

complex Langevin vs Monte Carlo, 0+1 dimensions
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Thirring model

full theory vs phase quenched theory
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Thirring model

Real & imaginary chemical potential

2 + 1 dimensions - Full theory - 3 =3, m=0.2, N;=8, N; =8
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Reparameterisations

see also talks of G. Aarts
E. Seiler

Friday, September 21, 2012

24



Langevin evolution

0+1 dimensions
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Summary & outlook

*Thirring model

*complex Langevin set-up

= failure for large chemical potential/large couplings

"Outlook
lull 1"”’
" reparameterisations \,\a\)tn:\\% l.;;;”
o anpatt s

= non-Abelian models
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Thirring model

Consistency conditions

0 + 1 dimensions - Full theory - =1, m=1,u=1,N,=4

6000 - . ] ; , , : ,
i 1 1 Samples
s0 [ R o o _
w0t e - - _
o | | | |
Soawop N —— —
&) | | | | |
2000 """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" .
wol S o — -
0
-3 -2 -1 0 1 2 3
Re A
0 + 1 dimensions - Full theory - =1, m=1,u=1,N;=4
12000 T T T T T T T T T T T
1 1 Samples |
10000
8000
12
5 6000
@)

4000

2000

field A

Counts

Counts

6000

5000

4000

3000

2000

1000

7000

6000

5000

4000

3000

2000

1000

0 + 1 dimensions - Full theory - =1, m=1,u=1,N;=4

Samplés

0.6

0 0.1 0.2 0.3 0.4 0.5
Im A
0 + 1 dimensions - Full theory -f=1,m=1,u=1,N;=4
| | | | | | | | | éambles I

Friday, September 21, 2012

28



Thirring model

Eigenvalues of K

Re A
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