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Motivation

Motivation

Why QCD-like theories?
@ testing effective theories

@ 1 > 0 equation of state

(det M(11))" = det M(—p)

250

200

g f @ Reweighting
= -
100 @ Taylor expansion
sof NS LY. et cond @ Lefshetz thimbles
QMD with UV, chiral
, QMD no UV, chiral ------- L .
% o5 i s 2 o Complex Langevin
wmg]
°

Effective theories
Figure: 2-colour Quark-Meson-Diquark

model [Strodthoff, Smekal, Phys. Let.
B.2014.03.008]
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Motivation

Outline
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e QCD-like theories

© Isospin chemical potential
O G,-QCD

@ QC.D

@ Conclusion



QCD-like theories

QCD-like theories

@ generator isometry
= Anti-unitary sym.

T;=-ST°571
= [A,D] =[SCK,D] =0
@ Dyson classification
o B=1: A2=+1detDeR

e =2 ev. €C
o B=4 A=—-1,detD>0,detDcR
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Isospin chemical potential

Isospin chemical potential

det M(py) = det (D (1) D(—pu1))

Isospin chemical potential
2p/m -1

py [m™]

[Kamikado, Strodthoff, Smekal, PLB 718 (2013) 1044]

[Detmold, Orginos, Shi, Phys. Rev. D86 (2012) 054507]
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Symmetries of Gy gauge theory

G,-QCD

SU(3) Cc Gy C SO(7)

Cabe = Cdef UdaUep Urc
1
Cabc = 7¢abc
V3

@ 7 colours, 14 gluons

@ deconf. 1st order

SU2N{)L—r+ x Z(2)5

mq>V >0

SO(2Ny)v x Z(2)p SU(Ny)L x SU(Nf)r x U(1)p

u>0\ /nq>0

SU(Ns)y x U(1)p
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Effective Gp Polyakov loop theory
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Previous studies

QC,D

Previous lattice studies: Quark-Meson-Diquark model

@ Hands et al., Nucl. Phys. B558,
327-346, (1999) 250 |

@ Morrison et al.,
hep-lat/9902012, (1999)

@ Kogut et al., Phys. Let. B514,

200 oo,

3 150
77-87, (2001) 2
@ Kogut et al., Phys. Rev. D68, 100
1-32, (2003) 50 QMD with UV, diquark cond.
@ Boz et al., arXiv/1502.01219, MDD i O, ol
(2015) 0 QMD no UV‘, chiral ------- i
0 0.5 1 1.5 2
@ Braguta et al., umyg

arXiv/1605.04090, (2016)

@ Talk by V. Braguta this
morning

Figure: [Strodthoff, Smekal, Phys. Let.
B.2014.03.008]
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Previous studies
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arXiv:1605.04090v3 (2016)] 8/16



Extended flavour symmetry

n17

U(2N;

)

N

QC,D

Nf) Nf)LXSUNfRXU()

U >N

SU( VXUl)B

(@) =0

() #0

(W) =0 (Wy) #0

M /2 1%

(q9)

Sp(N¢/2)v

=—ST%57!

where S = jo»

a

g & § in equiv. repr.
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QC,D on the lattice
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QC,D with staggered quarks
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Figure: [Strodthoff, Schaefer, Smekal,
Phys. Rev. D.85.074007]

Figure: 8 = 1.5: (z) ~ 0.88404(10)
Dyson index: =4
1/ 1 — =T e
fo/qq : 5 (x T2X + XT2X ) cosa + xxsina

T/€qq 1 X 1 T XT2€X " ) si
qq : Xex cosa + 5 X T2eX + XT2€X |)Sinc
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QC,D with staggered quarks
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QC,D with staggered quarks
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QC,D with staggered quarks
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QC,D with Wilson quarks
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Conclusion

Conclusion

@ Leaving the bulk phase

Cont breakd Outlook:
e Coninuum sym. breaking o —
pattern 3 — 4 — 1 ° Eegogmahzatmn of (Y1) at

@ Discretization effects

16 /16



	Motivation
	QCD-like theories
	Isospin chemical potential
	G2-QCD
	Symmetries of G2 gauge theory
	Effective G2 Polyakov loop theory

	QC2D
	Previous studies
	Extended flavour symmetry
	QC2D on the lattice
	QC2D with staggered quarks
	QC2D with Wilson quarks

	Conclusion

