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Spin Systems, pseudo-fermions and parton construction

o H—=—J Z SLS_Z HSpln

* Pseudo-fermions: S¢ = 171 72, f;,

e Constraint for enlarging Hilbert space:

e H=5 z Lo Fiafin
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SU(N) Heisenberg Model [Arovas,Auerbach,
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Large N Mean Field results [Arovas,Auerbach, 1988]

Mean-field ansatz for Q;;: Q;; = Q exp(if), with § = 0 on y-bonds
Two phases: BZA (all & = 0) and 7-flux (0 = +7/2)
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Ansatz and Projection

0N = LSTr G4t I = / > flufin = U S Fafiallphis
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Momentum space:

i
To= [ flatia =35 [ Hlafuafl oy loostias = Fas) + cos(hay = ko) b1
1

1,2,3,4

Point-like projection s.t. vertices are only spin-dependent:

flo = 1E6(wa)d (ko)

Derive flow:
Ocde = B, (Ji)



Result for J,,
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Explicit symmetry breaking

o Add order parameter explicitely — enable Q
flow into phase

* Suspect from mean-field: Q;; o 7, fia
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Explicit symmetry breaking

o Add order parameter explicitely — enable Q
flow into phase

* Suspect from mean-field: Q;; o 7, fia
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¢ New ansatz:

J{X fhda=-5 3 fhtsatlstio+

<ij>
Qu Y [Fafia+ fafia] -
, <i,j>
T/ ; L Fiafls ki xf}



BZA Result
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Accessing the 7-Flux phase - Problem
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Accessing the 7-Flux phase - Problem

+im/2 -im/2

Flux phase requieres non-uniform bonds Qe Qe
—>» Q<@ —> QP <

/ Z Qk [ffafja ¥ f;afm fixes
S
same value on each bond

e introduce anisotropic couplings : Qk :
(%),1,2,3,4 > S . — <
k . :
* need sublattice structure! (_ —_—



Accessing the 7-Flux phase - Solution

o o ® o ®
o 4 Sublattices: AB' D, e.g. fia — fiA

1
Qy
* Couplings example: o o : ®
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e same for Q\**% and (1> o ® ®



Complete ansatz for 7-Flux phase
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Complete ansatz for 7-Flux phase
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Complete ansatz for 7-Flux phase
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+ h.c. order parameters

+ 32 new couplings



Results for 7-flux ansatz
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Results for 7-flux ansatz
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* Introducing FRG approach for Spin
Liquid phases

Reproduces known phases of Large

N SU(NN)-model on square lattice

Sublattice approach generalizable for
other geometries (Kagome,
Honeycomb,...)

Constraint can be implemented by
Popov-Fedotov

Next stop: Kitaev model
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