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Wilson SU(2) LGT

Described by link variables u. ; and canonic momentum operators L, ; and R ;
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Wilson SU(2) LGT

Hamiltonian derived by Kogut and Susskind
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with the Gauss law condition
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Figure: Olesen, wiese.itp.unibe.ch/theses/olesen_phd.pdf
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SU(2) QLM

Promote link variables u,,; to link operators U, ;
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U?,, L5 and RS ; generate so(5) link algebra — chose finite representation
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SU(2) QLM

Hamiltonian derived by Kogut and Susskind

H=g"> (Ei,i + ﬁi,i) - ;12 ST (UP + UL)
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with the Gauss's law condition
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Comparison

Wilson LGT

oo-dimensional local Hilbertspace

needs to be discretized to simulate thus
breaking gauge invariance

related to physical theory by continuum limit

QLM
e finite dimensional local Hilbertspace
e retains exact gauge invariance

e related to physical theory by dimensional
reduction
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Comparison
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{4}-representation {5}-representation
e decomposes into {1,2} + {2,1} e decomposes into {2,2} + {1,1}
® no vacuum state e vacuum state exists
o delocalized flux o localized flux

electric Hamiltonian is constant

similar to low order character expansion

Figures: Banerjee et al. Phys. Rev. B 97 (2018) 205108 6
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Exact diagonalization of the plaquette

{5}-Representation
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Analytic values for Wilson SU(2) plaquette: Huang et al. Nuclear Physics B 309 (1988) 733 7
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Simulation

Simulate 5 x N, systems using MPS and DMRG
o Ny, c{2,4,...,14,16}
e ¢ €{05,0.75,...,7.75,8}
e periodic boundaries in x-direction

e closed boundaries in y-direction

e with and without external %—charges to induce string in
y-direction
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Degree of convergence

10744 Ce ®e
8890000000000 00000°° Ce, Ce%0e%%0,,,
122244231111 2200 'o-- L 34

105] 000e®0000ccscc0c0ce® 1074 1 §ecoee, H

...-.. so_ ®e0
]
gCevee o®e
1075 4 ecs8ssssssss ®ecces ®ege
k: £ 10764 cecccccccene® °,0
S g o0 °,
= N =
= 107104 y2 =
S . = °
© © o ®
> e 4 > _8 e000 0, .

. . 1078 4 00® o, o

1074 e [ °
o, e 8 . hd

e o e 0 o,° ° 10 e
- ®e 12
10714 L4 ° ° 10-10 4
° ° ° 14
° e 16 °
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
gZ

without external charges with external charges



Gauss’s Law
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Static Quark Potential
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Setting the scale
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The String Tension
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Universal Curve
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Sommer Parameter
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Setting the scale
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Comparison

Setting the scale
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e no continuum limit
e divergent lattice spacing in either limit

o g2, = (4.687 £ 0.002)
amin = (1.815 4 0.002) fm
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Outlook
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Outlook

Possible next steps
e add fermions
e larger representations
. Vo The End
e real time evolution Thanks for listening
e non-abelian conserved quantities in DMRG

e augmented TTN / isoTNS
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log-log plot
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{4}-Representation
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