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Quantum Hall Liquids

Quantum Hall Fluids 101

We know the Hamiltonian!

HQHE =
NX

i=1

~⇡
2
i

2m
+

X

i<j

V (~rij) + dirt

Exhibit Topological Quantum Order (TQO)
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Landau	levels

Lowest	Landau	level:

Quantum Hall Physics

4



guiding	center

E

Linear	combinations	of	

1D	lattice

Landau Level Projection

5-1



guiding	center

E

Linear	combinations	of	

1D	lattice

Landau Level Projection

5-2



guiding	center

E

Linear	combinations	of	

1D	lattice

Landau Level Projection

5-3



Fractional Quantum Hall States
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Fractional Quantum Hall States

”Interesting” usually means “Clustering Conditions”
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Fractional Quantum Hall States

”Interesting” usually means “Clustering Conditions”

Strongly-correlated states of matter: Everything is about Interactions
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Bottom-Up Approach to QH
QH states

(Parent)Hamiltonian

Analytic Prop.
CFT
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Would like to:
Understand the nature of the TQO defining FQH fluids 

Understand its Abelian and non-Abelian excitations (TQC) 

Derivation of states with filling fractions other than Laughlin’s? 
Need some organizing principle (two-body parent Hamiltonians?)                     
Composite Fermions? Parton states? 

How about quasihole operators and edge modes? 

Nature of correlations in the            state (strange metal)?⌫ =
1

2
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Outline

QH Hamiltonian

QH states
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Outline

QH Hamiltonian

QH states Setup the QH Hamiltonian in  
second quantization
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Outline

QH Hamiltonian

QH states Setup the QH Hamiltonian in  
second quantization

Relate to a Pairing problem
px + ipy
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Outline

QH Hamiltonian

QH states Setup the QH Hamiltonian in  
second quantization

Frustration-free Quantum Hall 
Hamiltonians and Zero modes

Entangled-Pauli-Pples and Parton States

Relate to a Pairing problem
px + ipy
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Outline

QH Hamiltonian

QH states Setup the QH Hamiltonian in  
second quantization

Charge, Statistics, Quasi-hole 
operators and String orders

Frustration-free Quantum Hall 
Hamiltonians and Zero modes

Entangled-Pauli-Pples and Parton States

Relate to a Pairing problem
px + ipy
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Quantum Hall Physics 
An Exercise in Second Quantization
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Quantum Hall Physics 
An Exercise in Second Quantization

Let us start with a projection onto the LLL
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Dimensional Reduction - QH Physics
First Quantization

B

B

2D continuous geometries

eN

� =
N � 1

L� 1

dynamical momenta
HQH =

NX

i=1

�2
i

2m
+
X

i<j

V (xi � xj)
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Dimensional Reduction - QH Physics
First Quantization Second Quantization

P̂LLLHQHP̂LLL

1D orbital lattices

bHQH =
X

0<j<L�1

X

k(j),l(j)

Vj;kl c
†
j+kc

†
j�kcj�lcj+l

B

B

2D continuous geometries

eN

� =
N � 1

L� 1

dynamical momenta
HQH =

NX

i=1

�2
i

2m
+
X

i<j

V (xi � xj)
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Separability of Pseudopotentials
Given an arbitrary spherically symmetric interaction:
V (xi � xj) =

X

m�0

gm Vm =
X

m�0

gm
X

i<j

Pm(ij)

with gm � 0 and Pm(ij) a projector onto the subspace of relative
angular momentum      of the pairm (ij)
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Separability of Pseudopotentials
Given an arbitrary spherically symmetric interaction:
V (xi � xj) =

X

m�0

gm Vm =
X

m�0

gm
X

i<j

Pm(ij)

with gm � 0 and Pm(ij) a projector onto the subspace of relative
angular momentum      of the pairm (ij)

ĤVm =
X
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X

k(j),l(j)
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†
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We have shown that in second quantization: ĤQH =
X
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gm ĤVm

with
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G. ORTIZ, Z. NUSSINOV, J. DUKELSKY, AND A. SEIDEL PHYSICAL REVIEW B 88, 165303 (2013)

TABLE II. Interactions ηk(j,1) for various geometries. L is the number of orbitals in incompressible QH systems for filling fractions
ν = 1/q, with qan odd integer. In the disk geometry, ηk(j,1) → 2π−1

4 j−3
4 k exp(−k2

2j
) in the limit where k ≪ j and not necessarily k2 ≪ j .

The inverse radius of the cylinder or torus (in the y direction) is κ = 2π/Ly . N% is the number of flux quanta threading the system. For
geometries without boundaries, the relation between N% and L is unambiguous. We set N% = L for the disk and cylinder.

Geometry L (Laughlin) N% ηk(j,1) φr (z)

Disk qN −q+ 1 L k 2−j+1

√
1
j
( 2j
j + k

) 1√
2π2r r!

zre−1
4 |z|2

Cylinder qN −q+ 1 L 2(8/π )1/4κ3/2 k e−κ2k2
(4π 3)−1/4√κ e−1

2 (x−rκ)2+irκy

Sphere qN −q+ 1 L −1 k

√
2N%−2

j (N%−j ) ( N%

j −k
)( N%

j + k
)/( 2N%

2j
)

√
N%+1

4π
( N%

r
)[e−i ϕ

2 sin( θ
2 )]r [ei ϕ

2 cos( θ
2 )]N%−r

Torus qN L 2(8/π )1/4κ3/2 ∑
s∈Z(k + sL) e−κ2(k+sL)2 ∑

s∈Z φ
cylinder
r+sL

which describes an effective “1D lattice system,” where

∑

k(j )

=
∑

0<k!min(j,L−1−j )

, (3)

and similarly for the sum over l. Here, the orbital indices
associated with this 1D lattice structure refer to different
states of the particle’s guiding center (see Fig. 1).

In the sums defining the Hamiltonian (2) we leave implicit
the constraint that orbital indices j ± k and j ± l are integer.
This implies that these sums go over both triples (j,k,l) with
all entries integer and triples (j,k,l) with all entries half-odd
integer. With j being restricted to the interval [0,L −1], j
thus takes on the 2L −3 consecutive values

jmin = 1
2
,1,

3
2
,2, . . . , jm = L −1

2
, . . . , jmax = L −3

2
.

(4)

The sum over k in Eq. (3) starts at kmin = 1
2 (1) if j is half-

odd integer(integer), ends at kmax = min(j,L −1 −j ), and
involves

C(j ) = min
([

j + 1
2

]
,
[
L −1

2 −j
])

(5)

terms, with [k] representing the integer part of k. The “middle”
allowed angular momentum value is jm.

The structure of Eq. (2) preserves total angular momentum
J . The interaction Hamiltonian thus manifestly acts only
on guiding-center variables, while leaving the dynamical
momenta (related to the Landau level index) invariant. The 1D
sum in Eq. (2) is intimately related to the dimensional reduction
that the QH system exhibits. Disparate systems that exhibit
topological orders also display dimensional reductions.9,22

A broad class of rotationally invariant Hamiltonians in the
LLL can be written as a sum of Haldane pseudopotentials
({HVm

}) of order m = 1,2, . . . ,

ĤQH =
∑

m>0

gmHVm
, (6)

with general coefficients gm. In what follows, we first discuss
the lowest order pseudopotential and then detail the algebraic
structure associated with it and all higher order pseudopoten-
tials.

B. Lowest order Haldane pseudopotential
or the Trugman-Kivelson model

It is a complex task to analytically resolve the spectral
properties of ĤQH. It is well-known that Laughlin states,
|)ν⟩, characterized by an odd integer q (q∈ {1,3,5, . . .}),
with ν = 1/qbeing the filling fraction in the thermodynamic
limit, are ground states of the separable lowest order Haldane
pseudopotential or Trugman-Kivelson Hamiltonian,4,6

HV1 =
∑

0<j<L−1

∑

k(j ),l(j )

ηkηl c
†
j+kc

†
j−kcj−lcj+l , (7)

where the sums satisfy the same constraints as those in
Eq. (2). The summation is performed over k,l in accord with
the convention of Eq. (3), and the coefficients ηk(l) ≡ ηk(l)(j,1)
depend on the geometry (see Table II).

From the definition of the filling fraction in QH systems
(see Tables I and II),

ν = N −1
L −1

= N (N −1)
2Jm

= p

q
, (8)

where Jm = N jm is the total angular momentum of the
Laughlin state |)ν⟩ and p,q are relatively prime integers.

We enforce a hard wall constraint on the disk and the
cylinder that limits the available Landau level orbitals to L con-
secutive orbitals. For the compact sphere (and torus), the LLL
is naturally finite dimensional. With this, the ν = 1/3 Laughlin
state [with N electrons (see Table II)] is the unique zero-energy
ground state of the positive semidefinite Hamiltonian (7) for
the disk, cylinder, and spherical geometries. The completely
filled Landau level ν = 1 fluid has a unique (ground) state,
which is a simple Slater determinant, but of positive energy. For
ν < 1/3, the Laughlin state is still a zero-energy ground state
of Eq. (7), but additional pseudopotential terms are required
to render this ground state unique.4 The most general radially
symmetric interaction potential can be expressed as a sum of
such pseudopotentials.

On the torus, Eq. (7) must be modified to read

HV1 =
∑

0<j<L

∑

0<k,l<L/2

ηkηl c
†
j+kc

†
j−kcj−lcj+l . (9)

Again, all integer or all half-odd integer values (j,k,l) are
allowed in the sum. Moreover, the operator cr is identified with
cr+L due to periodic boundary conditions. These boundary
conditions are also respected by the symmetry of the ηk

symbols on the torus, ηk+L = ηk . Due to center-of-mass

165303-4

For the 1st Haldane pseudopotential or Trugman-Kivelson model:

In the case of the cylinder for arbitrary m

�k =
e��2k2

2
m
2

p
m!

Hm[
p
2⇥k] Hermite poly
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We have shown that geometries with the same genus number  
can be related through similarity transformations
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An Exactly-Solvable Model: Strong Coupling

Sz(x) = �1

2
�
X

k(j)

Z(x, �k)S
z
jk, S±(x) =

X

k(j)

X(x, �k)S
±
jk

Rjk = Sz
jk �

X

l(j),l 6=k

X(�k, �l)
⇣
S+
jkS

�
jl + S�

jkS
+
jl

⌘
� 2

X

l(j),l 6=k

Z(�k, �l)S
z
jkS

z
jl

HGj =
X

k(j)

�kS
z
jk�

X

k(j),l(j)

(�k��l)X(⇥k, ⇥l)S
+
jkS

�
jl�

X

k(j),l(j)

(�k��l)Z(⇥k, ⇥l)S
z
jkS

z
jl

Consider the general class of hyperbolic Gaudin models with:

In this rep one can define         constants of motion:C(j)

And from their linear combination obtain:

(Fix     )j
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HGj = ⇥j(1 + ḡ(Sz
j � 1))

X

k(j)

�2kS
z
jk + ⇥j ḡ

X

k(j),l(j)

�k�lS
+
jkS

�
jl

The following parametrization (satisfying Jacobi’s relation):

and                   leads to the Hamiltonian:✏k = �j⌘
2
k

where
S2
jk Sj =

X

k(j)

Sjk are good quantum numbersand

X(x, y) = �ḡ
xy

x2 � y2
, Z(x, y) = � ḡ

2

x2 + y2

x2 � y2
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HGj = ⇥j(1 + ḡ(Sz
j � 1))

X

k(j)

�2kS
z
jk + ⇥j ḡ

X

k(j),l(j)

�k�lS
+
jkS

�
jl

The following parametrization (satisfying Jacobi’s relation):

and                   leads to the Hamiltonian:✏k = �j⌘
2
k

where
S2
jk Sj =

X

k(j)

Sjk are good quantum numbersand

We want to consider the special case where      vanishes

X(x, y) = �ḡ
xy

x2 � y2
, Z(x, y) = � ḡ

2

x2 + y2

x2 � y2
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One can choose the SU(2) fermionic representation: 

S+
jk = c†j+kc

†
j�k , S�

jk = cj�kcj+k , Sz
jk =

1

2
(nj+k + nj�k � 1)

S�
jk|�(j)� = 0

such that acting on the vacuum           containing only unpaired e-|�(j)�

Sz
jk|�(j)⇤ =

1

2
(|�jk|� 1)|�(j)⇤ ⇥ �sjk|�(j)⇤

j + k j � k

⌫jk = 0

j + k j � k

⌫jk = +1

j + k j � k

⌫jk = �1

N = 2M +Nb +Ninactive

Paired Unpaired=Nb =
X

k(j)

|�jk| Inactive levels

L(      orbitals)
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By choosing: ḡ = �1/(M �
X

k(j)

sjk � 1)

one obtains:

Arbitrary Haldane pseudopotential

This model is exactly solvable for any         , the QH information is 
in part in their specific values 

⌘k

(g = �j ḡ)

HGj = g
X

k(j),l(j)

�k�l c
†
j+kc

†
j�kcj�lcj+l = g T+

j1T
�
j1
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s∈Z(k + sL) e−κ2(k+sL)2 ∑

s∈Z φ
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which describes an effective “1D lattice system,” where

∑

k(j )

=
∑

0<k!min(j,L−1−j )

, (3)

and similarly for the sum over l. Here, the orbital indices
associated with this 1D lattice structure refer to different
states of the particle’s guiding center (see Fig. 1).

In the sums defining the Hamiltonian (2) we leave implicit
the constraint that orbital indices j ± k and j ± l are integer.
This implies that these sums go over both triples (j,k,l) with
all entries integer and triples (j,k,l) with all entries half-odd
integer. With j being restricted to the interval [0,L −1], j
thus takes on the 2L −3 consecutive values

jmin = 1
2
,1,

3
2
,2, . . . , jm = L −1

2
, . . . , jmax = L −3

2
.

(4)

The sum over k in Eq. (3) starts at kmin = 1
2 (1) if j is half-

odd integer(integer), ends at kmax = min(j,L −1 −j ), and
involves

C(j ) = min
([

j + 1
2

]
,
[
L −1

2 −j
])

(5)

terms, with [k] representing the integer part of k. The “middle”
allowed angular momentum value is jm.

The structure of Eq. (2) preserves total angular momentum
J . The interaction Hamiltonian thus manifestly acts only
on guiding-center variables, while leaving the dynamical
momenta (related to the Landau level index) invariant. The 1D
sum in Eq. (2) is intimately related to the dimensional reduction
that the QH system exhibits. Disparate systems that exhibit
topological orders also display dimensional reductions.9,22

A broad class of rotationally invariant Hamiltonians in the
LLL can be written as a sum of Haldane pseudopotentials
({HVm

}) of order m = 1,2, . . . ,

ĤQH =
∑

m>0

gmHVm
, (6)

with general coefficients gm. In what follows, we first discuss
the lowest order pseudopotential and then detail the algebraic
structure associated with it and all higher order pseudopoten-
tials.

B. Lowest order Haldane pseudopotential
or the Trugman-Kivelson model

It is a complex task to analytically resolve the spectral
properties of ĤQH. It is well-known that Laughlin states,
|)ν⟩, characterized by an odd integer q (q∈ {1,3,5, . . .}),
with ν = 1/qbeing the filling fraction in the thermodynamic
limit, are ground states of the separable lowest order Haldane
pseudopotential or Trugman-Kivelson Hamiltonian,4,6

HV1 =
∑

0<j<L−1

∑

k(j ),l(j )

ηkηl c
†
j+kc

†
j−kcj−lcj+l , (7)

where the sums satisfy the same constraints as those in
Eq. (2). The summation is performed over k,l in accord with
the convention of Eq. (3), and the coefficients ηk(l) ≡ ηk(l)(j,1)
depend on the geometry (see Table II).

From the definition of the filling fraction in QH systems
(see Tables I and II),

ν = N −1
L −1

= N (N −1)
2Jm

= p

q
, (8)

where Jm = N jm is the total angular momentum of the
Laughlin state |)ν⟩ and p,q are relatively prime integers.

We enforce a hard wall constraint on the disk and the
cylinder that limits the available Landau level orbitals to L con-
secutive orbitals. For the compact sphere (and torus), the LLL
is naturally finite dimensional. With this, the ν = 1/3 Laughlin
state [with N electrons (see Table II)] is the unique zero-energy
ground state of the positive semidefinite Hamiltonian (7) for
the disk, cylinder, and spherical geometries. The completely
filled Landau level ν = 1 fluid has a unique (ground) state,
which is a simple Slater determinant, but of positive energy. For
ν < 1/3, the Laughlin state is still a zero-energy ground state
of Eq. (7), but additional pseudopotential terms are required
to render this ground state unique.4 The most general radially
symmetric interaction potential can be expressed as a sum of
such pseudopotentials.

On the torus, Eq. (7) must be modified to read

HV1 =
∑

0<j<L

∑

0<k,l<L/2

ηkηl c
†
j+kc

†
j−kcj−lcj+l . (9)

Again, all integer or all half-odd integer values (j,k,l) are
allowed in the sum. Moreover, the operator cr is identified with
cr+L due to periodic boundary conditions. These boundary
conditions are also respected by the symmetry of the ηk

symbols on the torus, ηk+L = ηk . Due to center-of-mass

165303-4
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Eigenvectors:

|�M⇥(j)⇥ =
MY

�=1

S+j (E�)|⇥(j)⇥ , S+j (E�) =
X

k(j)

�k
�2k � E�

c†j+kc
†
j�k

There exists two classes of solutions:

All finite pairons: EM�(j) = 0

One infinite pairon: EM⇥(j) = 2g

0

@
X

k(j)

sjk �
2
k �

M�1X

�=1

E�

1

A

The Gaudin (Bethe) equation is:
MX

⇥( 6=�)=1

E⇥

E⇥ � E�
�

X

k(j)

sjk
⇥2k

⇥2k � E�
= 0, 8�
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Spectrum of Gaudin-Quantum Hall

dimHL(N, J)� dimHL(N � 2, J � 2j)

}0 # zeros:

HGj

Repulsive case             :(g > 0) jm =
L� 1

2
jm + 1/2 jm + 1jm � 1/2jm � 1

· · ·· · ·

}0
HGj

Attractive case             :(g < 0) Strongly-coupled Superconductor

Large degeneracy

(unique ground state)

(Null space)
(independent of       )⌘k
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Spectrum of Gaudin-Quantum Hall

dimHL(N, J)� dimHL(N � 2, J � 2j)

}0 # zeros:

HGj

Repulsive case             :(g > 0) jm =
L� 1

2
jm + 1/2 jm + 1jm � 1/2jm � 1

· · ·· · ·

}0
HGj

Attractive case             :(g < 0) Strongly-coupled Superconductor

Large degeneracy

(unique ground state)

(Null space)
(independent of       )⌘k

The Gaudin (Bethe) equation has a symmetry that relates two  
states with different filling fractions, and makes           “special”                ⌫ =

1

2
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Quantum Phase Diagram
The phase diagram can be parametrized in terms of the 
density                     and the rescaled coupling    � = M/L g = GL
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Quantum Phase Diagram
The phase diagram can be parametrized in terms of the 
density                     and the rescaled coupling    � = M/L g = GL

attractiverepulsive
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Ground States of the Full 
Pseudopotential Problem
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Ground States of the Full 
Pseudopotential Problem

No gauge symmetry: Seniority no longer a good quantum number
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⌫ = p
q  1

3ĤV1
is a frustration-free Hamiltonian for

HGj |�J
� ⇤ = 0, for all j, jmin � j � jmax ⇥ T

�
j1|�

J
� ⇤ = 0

positive semi-definite

Corollary:    All zero energy states have zero coefficients, in a Slater 
determinant expansion, for the basis states with:
(n0 = 1, n1 = 1) , (n0 = 1, n2 = 1) , (nL�3 = 1, nL�1 = 1) , (nL�2 = 1, nL�1 = 1)
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⌫ = p
q  1

3ĤV1
is a frustration-free Hamiltonian for

HGj |�J
� ⇤ = 0, for all j, jmin � j � jmax ⇥ T

�
j1|�

J
� ⇤ = 0

positive semi-definite

Corollary:    All zero energy states have zero coefficients, in a Slater 
determinant expansion, for the basis states with:
(n0 = 1, n1 = 1) , (n0 = 1, n2 = 1) , (nL�3 = 1, nL�1 = 1) , (nL�2 = 1, nL�1 = 1)

What is the Organizing Principle?
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Zero Modes and Root Patterns

25-1



Zero Modes and Root Patterns

Frustration-free Quantum Hall Systems

25-2



Fractional Quantum Hall e↵ect and Laughlin State
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Root pattern: Generalized Pauli principle, no two particles are allowed in three
consecutive sites.

Sumanta Bandyopadhyay, Li Chen, Mostafa Ahari, Gerardo Ortiz, Zohar Nussinov, Alexander Seidel (Washington University in St Louis)Entangled Pauli Principle: DNA of Fractional Quantum Hall Fluids APS March Meeting 2018 3 / 9

Generalized Pauli Principle
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Guiding	center/second	quantized	presentation	of	quantum	Hall	Hamiltonians

1									0										0								1										0										0										1									0									0									1

Use	cylinder	Hamiltonian	geometry:	

Focus	on									pseudo	potential:

Laughlin	1/3	state	with	any	number	of	quasi-holes	added

T�
j =

X

k(j)

⌘k(j, 1)cj�kcj+k

T�
j | 1

3 ,QH
i = 0 8jHV1 | 1

3 ,QH
i = 0

HV1 =
X

j

T
+
j1T

�
j1

j j + 1j � 1
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Guiding	center/second	quantized	presentation	of	quantum	Hall	Hamiltonians

1									0										0								1										0										0										1									0									0									1

Use	cylinder	Hamiltonian	geometry:	

Focus	on									pseudo	potential:

Laughlin	1/3	state	with	any	number	of	quasi-holes	added

T�
j =

X

k(j)

⌘k(j, 1)cj�kcj+k

T�
j | 1

3 ,QH
i = 0 8jHV1 | 1

3 ,QH
i = 0

HV1 =
X

j

T
+
j1T

�
j1

j j + 1j � 1

(Ground	state	is	a	ground	state	of	each	individual	term	at	fixed	j)

Famous	frustration	free	lattice	models:												AKLT	(1D)																												quantum	dimer	(2D)	
	 	 	 	 	 	 	 	 						Majumdar-Gosh(1D)										Kitaev			(2D)	
	 	 	 	 	 	 	 	 	 	 	 	 	 …	 	

(linked	to	tensor	product	ground	states)

all	short	ranged!	

A frustration-free Hamiltonian
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Assume:																																	

Every												that	appears	in										can	be	“inward-squeezed”	

from	a												that	also	appears	in									and	that	satisfies	the	

generalized	Pauli	principle	(GPP)	of	“no	more	than	1	particle		

in	any									adjacent	orbitals”			

G.	Ortiz,	et	al		
PRB	13

Squeezing	as	a	result	of	the	general	zero	mode	property

where																																	

Can	show:																																	

M

100100001000100010010001001000100001

100001001010000010000011001100000001

inward	squeezing
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Assume:																																	

Every												that	appears	in										can	be	“inward-squeezed”	

from	a												that	also	appears	in									and	that	satisfies	the	

generalized	Pauli	principle	(GPP)	of	“no	more	than	1	particle		

in	any									adjacent	orbitals”			
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• The	M=3	subclass	of	Hamiltonians	can	have	zero	modes	only	up	to	

filling	factor		

• The	zero	mode	at																				must	be	unique,	if	it	exists	

• Analogous	statements	for	general	M

28-3



Assume:																																	

Every												that	appears	in										can	be	“inward-squeezed”	

from	a												that	also	appears	in									and	that	satisfies	the	

generalized	Pauli	principle	(GPP)	of	“no	more	than	1	particle		
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inward	squeezing

These	statements	apply	to	the	entire	class	of	Hamiltonians,	where	
zero	modes	may	not	at	all	be	related	to	first	quantized	wavefunctions	
with	nice	analytic	clustering	properties

• The	M=3	subclass	of	Hamiltonians	can	have	zero	modes	only	up	to	

filling	factor		

• The	zero	mode	at																				must	be	unique,	if	it	exists	

• Analogous	statements	for	general	M
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Guiding	center/second	quantized	presentation	of	quantum	Hall	states

1									0										0								1										0										1									0									0									1
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Guiding	center/second	quantized	presentation	of	quantum	Hall	states

1									0										0								1										0										1									0									0									1

root	partition

“inward	squeezing”

All	states	appearing	in	“rest”	can	be	obtained	from	the	root	partition	via		
“inward	squeezing”	processes

Squeezing Principle for Zero Modes

(Unentangled)
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Guiding	center/second	quantized	presentation	of	quantum	Hall	Hamiltonians

1								0								0								1									0							0								0									1							0								0								1

Cylinder	Hamiltonian	geometry:	

1/Ry

 ν=1/3 Laughlin  
               state on cylinder 

“Tao-Thouless” state on  
thin cylinder

yR

charge	1/3	quasi-hole

30



Entangled Pauli 
Principles
(Entangled Root Partition)

(Necessary for multi-Landau Levels)

31



3 Landau levels
HTK = Pn r2

�
2(z1 � z2)Pn
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Pn
<latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit>

: projection onto first n Landau levels
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3 Landau levels
HTK = Pn r2

�
2(z1 � z2)Pn

<latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit>

Pn
<latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit>

: projection onto first n Landau levels

Recall:            n=1  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

1/3 Laughlin state

2/5 Jain staten=2  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>
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3 Landau levels
HTK = Pn r2

�
2(z1 � z2)Pn

<latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit>

Pn
<latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit>

: projection onto first n Landau levels

Recall:            n=1  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

1/3 Laughlin state

2/5 Jain staten=2  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

⌫ =
n

2np+ 1
<latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit>

p=1

p=1

32-3



3 Landau levels
HTK = Pn r2

�
2(z1 � z2)Pn

<latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit>

Pn
<latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit>

: projection onto first n Landau levels

Recall:            n=1  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

1/3 Laughlin state

2/5 Jain staten=2  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

⌫ =
n

2np+ 1
<latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit>

p=1

p=1

Seems like:  The n=3 Hamiltonian should stabilize the 
n=3, p=1 (3/7) Jain state

32-4



3 Landau levels
HTK = Pn r2

�
2(z1 � z2)Pn

<latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit><latexit sha1_base64="8+Y6BzEAtC/k9B0v66+ELwku2oM=">AAACGHicbVDLSgMxFM3UV62vqks3wSJU0DpTBN0IRTcFNxX6gs44ZNJMG5rJDElGaId+hht/xY0LRdx259+YtrPQ1gOXezjnXpJ7vIhRqUzz28isrK6tb2Q3c1vbO7t7+f2DpgxjgUkDhywUbQ9JwignDUUVI+1IEBR4jLS8wd3Ubz0RIWnI62oYESdAPU59ipHSkpu/qLqJLX1Yvx/fwJrL7TNoc+Qx9Fi2u4Qp3Ysj1zofueXTqe/mC2bJnAEuEyslBZCi5uYndjfEcUC4wgxJ2bHMSDkJEopiRsY5O5YkQniAeqSjKUcBkU4yO2wMT7TShX4odHEFZ+r vjQQFUg4DT08GSPXlojcV//M6sfKvnYTyKFaE4/lDfsygCuE0JdilgmDFhpogLKj+K8R9JBBWOsucDsFaPHmZNMslyyxZD5eFym0aRxYcgWNQBBa4AhVQBTXQABg8g1fwDj6MF+PN+DS+5qMZI905BH9gTH4AFfmd5g==</latexit>

Pn
<latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit><latexit sha1_base64="DFd2xHxUWPZtYAjTtLm8wd28KA0=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9NPqy71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ays0jbU=</latexit>

: projection onto first n Landau levels

Recall:            n=1  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

1/3 Laughlin state

2/5 Jain staten=2  !
<latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit><latexit sha1_base64="Q/3gAd7e0RyC2rBygmT6yuAvGIo=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeiF48V7Ae0oWy2m3bpZjfsTpQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzwkRwA5737ZTW1jc2t8rblZ3dvf0D9/CobVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STm5nfeWDacCXvIUtYEJOR5BGnBKw0cKt9oeRIsAg0H42BaK0eB27Nq3tz4FXiF6SGCjQH7ld/qGgaMwlUEGN6vpdAkBMNnAo2rfRTwxJCJ2TEepZKEjMT5PPjp/jUKkMcKW1LAp6rvydyEhuTxaHtjAmMzbI3E//zeilEV0HOZZICk3SxKEoFBoVnSeAh14yCyCwhVHN7K6ZjogkFm1fFhuAvv7xK2ud136v7dxe1xnURRxkdoxN0hnx0iRroFjVRC1GUoWf0it6cJ+fFeXc+Fq0lp5ipoj9wPn8AqWuVaQ==</latexit>

⌫ =
n

2np+ 1
<latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit><latexit sha1_base64="dgY/te+Y3N9mqqVNMwhugvtKCdw=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpgm6EohuXFewDmlAm00k7dDIJMxOhhuCvuHGhiFv/w51/47TNQlsPXDiccy/33hMknCntON/W0vLK6tp6aaO8ubW9s2vv7bdUnEpCmyTmsewEWFHOBG1qpjntJJLiKOC0HYxuJn77gUrFYnGvxwn1IzwQLGQEayP17ENPpFfICyUmmcizmkjO3LxnV5yqMwVaJG5BKlCg0bO/vH5M0ogKTThWqus6ifYzLDUjnOZlL1U0wWSEB7RrqMARVX42vT5HJ0bpozCWpoRGU/X3RIYjpcZRYDojrIdq3puI/3ndVIeXfsZEkmoqyGxRmHKkYzSJAvWZpETzsSGYSGZuRWSITRLaBFY2IbjzLy+SVq3qOlX37rxSvy7iKMERHMMpuHABdbiFBjSBwCM8wyu8WU/Wi/Vufcxal6xi5gD+wPr8AdhqlNE=</latexit>

p=1

p=1

Seems like:  The n=3 Hamiltonian should stabilize the 
n=3, p=1 (3/7) Jain state

not quite true!!
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Derivation of entangled Pauli principles

ĤTK =
X

J

8X

�=1

E�T (�)†
J T (�)

J
<latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit><latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit><latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit><latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit>

zero mode condition:

ĤTK| i = 0 , T (�)
J | i = 0 8 J,�

<latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit><latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit><latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit><latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit>

T (�)
J =

X

x,n1,n2

⌘�J,x,n1,n2
cn1,J�xcn2,J+x

<latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit><latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit><latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit><latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit>
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Derivation of entangled Pauli principles

ĤTK =
X

J

8X

�=1

E�T (�)†
J T (�)

J
<latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit><latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit><latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit><latexit sha1_base64="wo/INoLRQzQ/GIxaeka/McuAyMU="></latexit>

zero mode condition:

Slater-determinant expansion:

| i =
X

{(n1,J1)...(nN ,JN )}

C(n1,J1)...(nN ,JN )c
†
(n1,J1)

. . . c†(nN ,JN )|0i
<latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="effrIcQ0cRok0NspHzUAmow90A0="></latexit><latexit sha1_base64="effrIcQ0cRok0NspHzUAmow90A0="></latexit><latexit sha1_base64="MZnFonhWIXphijFVhC1vyGWxz40="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit>

ĤTK| i = 0 , T (�)
J | i = 0 8 J,�

<latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit><latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit><latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit><latexit sha1_base64="XXnNXgi9cH35TVnKmo/ga2rylLU="></latexit>

T (�)
J =

X

x,n1,n2

⌘�J,x,n1,n2
cn1,J�xcn2,J+x

<latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit><latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit><latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit><latexit sha1_base64="OditnVVj2TGxwIOZrqJN0MuTWhA="></latexit>
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Derivation of entangled Pauli principles

Slater-determinant expansion:

| i =
X

{(n1,J1)...(nN ,JN )}

C(n1,J1)...(nN ,JN )c
†
(n1,J1)

. . . c†(nN ,JN )|0i
<latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="effrIcQ0cRok0NspHzUAmow90A0="></latexit><latexit sha1_base64="effrIcQ0cRok0NspHzUAmow90A0="></latexit><latexit sha1_base64="MZnFonhWIXphijFVhC1vyGWxz40="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit>

34-1



Derivation of entangled Pauli principles

Slater-determinant expansion:

| i =
X

{(n1,J1)...(nN ,JN )}

C(n1,J1)...(nN ,JN )c
†
(n1,J1)

. . . c†(nN ,JN )|0i
<latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="effrIcQ0cRok0NspHzUAmow90A0="></latexit><latexit sha1_base64="effrIcQ0cRok0NspHzUAmow90A0="></latexit><latexit sha1_base64="MZnFonhWIXphijFVhC1vyGWxz40="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit><latexit sha1_base64="A9AZ6776/sRlxrP6unxpOhMN1vw="></latexit>

“maximal” or “non-expandable” Slater determinants: 

Those that cannot be obtained from others in the expansion through 
“inward squeezing processes” 

an inward-squeezing process
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Derivation of entangled Pauli principles

Slater-determinant expansion:

“maximal” or “non-expandable” Slater determinants: 

Those that cannot be obtained from others in the expansion through 
“inward squeezing processes” 

an inward-squeezing process

| i = |rooti+ |resti
<latexit sha1_base64="872cONAsSGYcFMetkzv2vV4eFFk=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGNUHTjsoK9QKeUTHqmhmaSIckIZdonceOruHGhiOBK38a0HUWtPwR+vnMOJ+cPYs60cd0PJzc3v7C4lF8urKyurW8UN7fqWiaKQo1KLlUzIBo4E1AzzHBoxgpIFHBoBP2Lcb1xC0ozKa7NIIZ2RHqChYwSY1GneDz0Y818RUSPAz7Dw9TXIVZSmtEXPMgY6G/WKZbcsjsRnjVeZkooU7VTfPO7kiYRCEM50brlubFpp0QZRjmMCn6iISa0T3rQslaQCHQ7nZw3wnuWdHEolX3C4An9OZGSSOtBFNjOiJgb/bc2hv/VWokJT9spE3FiQNDpojDh2Eg8zgp3mQJq+MAaQhWzf8X0hihCjU20YEPw/p48a+qHZc8te1dHpcp5Fkce7aBdtI88dIIq6BJVUQ1RdIce0BN6du6dR+fFeZ225pxsZhv9kvP+CVluozw=</latexit><latexit sha1_base64="872cONAsSGYcFMetkzv2vV4eFFk=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGNUHTjsoK9QKeUTHqmhmaSIckIZdonceOruHGhiOBK38a0HUWtPwR+vnMOJ+cPYs60cd0PJzc3v7C4lF8urKyurW8UN7fqWiaKQo1KLlUzIBo4E1AzzHBoxgpIFHBoBP2Lcb1xC0ozKa7NIIZ2RHqChYwSY1GneDz0Y818RUSPAz7Dw9TXIVZSmtEXPMgY6G/WKZbcsjsRnjVeZkooU7VTfPO7kiYRCEM50brlubFpp0QZRjmMCn6iISa0T3rQslaQCHQ7nZw3wnuWdHEolX3C4An9OZGSSOtBFNjOiJgb/bc2hv/VWokJT9spE3FiQNDpojDh2Eg8zgp3mQJq+MAaQhWzf8X0hihCjU20YEPw/p48a+qHZc8te1dHpcp5Fkce7aBdtI88dIIq6BJVUQ1RdIce0BN6du6dR+fFeZ225pxsZhv9kvP+CVluozw=</latexit><latexit sha1_base64="872cONAsSGYcFMetkzv2vV4eFFk=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGNUHTjsoK9QKeUTHqmhmaSIckIZdonceOruHGhiOBK38a0HUWtPwR+vnMOJ+cPYs60cd0PJzc3v7C4lF8urKyurW8UN7fqWiaKQo1KLlUzIBo4E1AzzHBoxgpIFHBoBP2Lcb1xC0ozKa7NIIZ2RHqChYwSY1GneDz0Y818RUSPAz7Dw9TXIVZSmtEXPMgY6G/WKZbcsjsRnjVeZkooU7VTfPO7kiYRCEM50brlubFpp0QZRjmMCn6iISa0T3rQslaQCHQ7nZw3wnuWdHEolX3C4An9OZGSSOtBFNjOiJgb/bc2hv/VWokJT9spE3FiQNDpojDh2Eg8zgp3mQJq+MAaQhWzf8X0hihCjU20YEPw/p48a+qHZc8te1dHpcp5Fkce7aBdtI88dIIq6BJVUQ1RdIce0BN6du6dR+fFeZ225pxsZhv9kvP+CVluozw=</latexit><latexit sha1_base64="872cONAsSGYcFMetkzv2vV4eFFk=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGNUHTjsoK9QKeUTHqmhmaSIckIZdonceOruHGhiOBK38a0HUWtPwR+vnMOJ+cPYs60cd0PJzc3v7C4lF8urKyurW8UN7fqWiaKQo1KLlUzIBo4E1AzzHBoxgpIFHBoBP2Lcb1xC0ozKa7NIIZ2RHqChYwSY1GneDz0Y818RUSPAz7Dw9TXIVZSmtEXPMgY6G/WKZbcsjsRnjVeZkooU7VTfPO7kiYRCEM50brlubFpp0QZRjmMCn6iISa0T3rQslaQCHQ7nZw3wnuWdHEolX3C4An9OZGSSOtBFNjOiJgb/bc2hv/VWokJT9spE3FiQNDpojDh2Eg8zgp3mQJq+MAaQhWzf8X0hihCjU20YEPw/p48a+qHZc8te1dHpcp5Fkce7aBdtI88dIIq6BJVUQ1RdIce0BN6du6dR+fFeZ225pxsZhv9kvP+CVluozw=</latexit> } <latexit sha1_base64="eUHRyf0peEfqjp8KEqVkm+od1z0=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iKYnorevFYxX5AG8pmu2mXbjZhdyOU0H/gxYMiXv1H3vw3btoIKvpg4PHeDDPzgoQzpR3nwyqtrK6tb5Q3K1vbO7t71f2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaD6VXud++pVCwWd3qWUD/CY8FCRrA20u1gPqzWHLvhnTc8Fzm2s0BOvLrXcJBbKDUo0BpW3wejmKQRFZpwrFTfdRLtZ1hqRjidVwapogkmUzymfUMFjqjys8Wlc3RilBEKY2lKaLRQv09kOFJqFgWmM8J6on57ufiX10916PkZE0mqqSDLRWHKkY5R/jYaMUmJ5jNDMJHM3IrIBEtMtAmnYkL4+hT9Tzp123Vs9+as1rws4ijDERzDKbhwAU24hha0gUAID/AEz9bUerRerNdla8kqZg7hB6y3TwAVjao=</latexit><latexit sha1_base64="eUHRyf0peEfqjp8KEqVkm+od1z0=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iKYnorevFYxX5AG8pmu2mXbjZhdyOU0H/gxYMiXv1H3vw3btoIKvpg4PHeDDPzgoQzpR3nwyqtrK6tb5Q3K1vbO7t71f2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaD6VXud++pVCwWd3qWUD/CY8FCRrA20u1gPqzWHLvhnTc8Fzm2s0BOvLrXcJBbKDUo0BpW3wejmKQRFZpwrFTfdRLtZ1hqRjidVwapogkmUzymfUMFjqjys8Wlc3RilBEKY2lKaLRQv09kOFJqFgWmM8J6on57ufiX10916PkZE0mqqSDLRWHKkY5R/jYaMUmJ5jNDMJHM3IrIBEtMtAmnYkL4+hT9Tzp123Vs9+as1rws4ijDERzDKbhwAU24hha0gUAID/AEz9bUerRerNdla8kqZg7hB6y3TwAVjao=</latexit><latexit sha1_base64="eUHRyf0peEfqjp8KEqVkm+od1z0=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iKYnorevFYxX5AG8pmu2mXbjZhdyOU0H/gxYMiXv1H3vw3btoIKvpg4PHeDDPzgoQzpR3nwyqtrK6tb5Q3K1vbO7t71f2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaD6VXud++pVCwWd3qWUD/CY8FCRrA20u1gPqzWHLvhnTc8Fzm2s0BOvLrXcJBbKDUo0BpW3wejmKQRFZpwrFTfdRLtZ1hqRjidVwapogkmUzymfUMFjqjys8Wlc3RilBEKY2lKaLRQv09kOFJqFgWmM8J6on57ufiX10916PkZE0mqqSDLRWHKkY5R/jYaMUmJ5jNDMJHM3IrIBEtMtAmnYkL4+hT9Tzp123Vs9+as1rws4ijDERzDKbhwAU24hha0gUAID/AEz9bUerRerNdla8kqZg7hB6y3TwAVjao=</latexit><latexit sha1_base64="eUHRyf0peEfqjp8KEqVkm+od1z0=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbBU0iKYnorevFYxX5AG8pmu2mXbjZhdyOU0H/gxYMiXv1H3vw3btoIKvpg4PHeDDPzgoQzpR3nwyqtrK6tb5Q3K1vbO7t71f2DjopTSWibxDyWvQArypmgbc00p71EUhwFnHaD6VXud++pVCwWd3qWUD/CY8FCRrA20u1gPqzWHLvhnTc8Fzm2s0BOvLrXcJBbKDUo0BpW3wejmKQRFZpwrFTfdRLtZ1hqRjidVwapogkmUzymfUMFjqjys8Wlc3RilBEKY2lKaLRQv09kOFJqFgWmM8J6on57ufiX10916PkZE0mqqSDLRWHKkY5R/jYaMUmJ5jNDMJHM3IrIBEtMtAmnYkL4+hT9Tzp123Vs9+as1rws4ijDERzDKbhwAU24hha0gUAID/AEz9bUerRerNdla8kqZg7hB6y3TwAVjao=</latexit>

orthogonal to “root”
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Physical properties from EPP: degeneracies
two “densest” patterns at                : ⌫ = 1/2

<latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit>

…1100110011001100110011001100…}
<latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit>

singlet

…1010101010101010101010101010…}
<latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit>

AKLT MPS-type ground state!!

1      0      0      1      1      0      0      1     1      0      0     1     1

boundary condition on disk: leading orbital cannot participate in entanglement!

unique “densest” pattern for disk=root state of Jain 211 wave function  
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…1100110011001100101010101010101…"
<latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit>

charge-1/4 domain-wall with spin

if we ignore spin, the situation is very much  
like for the               Moore-Read state⌫ = 1/2

<latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit>

Turns out, the patterns “know” something about the statistics: 
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…1100110011001100101010101010101…
"

<latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit>

charge-1/4 domain-wall with spin

if we ignore spin, the situation is very much  
like for the               Moore-Read state⌫ = 1/2

<latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit>

Turns out, the patterns “know” something about the statistics: 
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Physical properties from EPP: braiding statistics

…1100110011001100101010101010101…
"

<latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit>

charge-1/4 domain-wall with spin

if we ignore spin, the situation is very much  
like for the               Moore-Read state⌫ = 1/2

<latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit>

…1100110011001100101010101010101…

Turns out, the patterns “know” something about the statistics: 
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Physical properties from EPP: braiding statistics

…1100110011001100101010101010101…
"

<latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit><latexit sha1_base64="r5EsQyZz1fzTieF3oA5U3ZnoBmA=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhN7JbDJkdmadmVVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8mfrNR6YNV/LejlIWJtiXPOYUrZNanSxFrdVTt1T2K/4MZJkEOSlDjlq39NXpKZolTFoq0Jh24Kc2HKO2nAo2KXYyw1KkQ+yztqMSE2bC8ezeCTl1So/ESruSlszU3xNjTIwZJZHrTNAOzKI3Ff/z2pmNr8Ixl2lmmaTzRXEmiFVk+jzpcc2oFSNHkGrubiV0gBqpdREVXQjB4svLpHFeCfxKcHdRrl7ncRTgGE7gDAK4hCrcQg3qQEHAM7zCm/fgvXjv3se8dcXLZ47gD7zPH25okDY=</latexit>

charge-1/4 domain-wall with spin

if we ignore spin, the situation is very much  
like for the               Moore-Read state⌫ = 1/2

<latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit><latexit sha1_base64="K4OYKJTz069dR+oK6yzDEWcKIWI=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU02KoBeh6MVjBfsBbSib7aRdutmE3Y1QQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBortXsyvfEuav1yxa26c5BV4uWkAjka/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5uVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjtZ1wmqUHJFovCVBATk9nvZMAVMiMmllCmuL2VsBFVlBmbUMmG4C2/vEpatarnVr2Hy0r9No+jCCdwCufgwRXU4R4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8AMq2Ozg==</latexit>

…1100110011001100101010101010101…

Turns out, the patterns “know” something about the statistics: 

delocalize 
(over magnetic length)
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Parton Wavefunctions

 ⌫(Z, Z̄) = �⌫1(Z, Z̄)�⌫2(Z, Z̄) · · ·�⌫M (Z, Z̄) ⌘ [⌫1, ⌫2, · · · , ⌫M ],
<latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit><latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit><latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit><latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit>

⌫ = (
MX

i=1

⌫�1
i )�1

<latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit><latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit><latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit><latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit>

�⌫i(Z, Z̄) =
1p
N !

���������

'↵1(z1, z̄1) '↵1(z2, z̄2) · · · '↵1(zN , z̄N )
'↵2(z1, z̄1) '↵2(z2, z̄2) · · · '↵2(zN , z̄N )

...
... · · ·

...
'↵N (z1, z̄1) '↵N (z2, z̄2) · · · '↵N (zN , z̄N )

���������

,

<latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit><latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit><latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit><latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit>

Z = {z1, z2, · · · , zN}
<latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit><latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit><latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit><latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit>

Nice symmetry properties
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Parton Wavefunctions

 ⌫(Z, Z̄) = �⌫1(Z, Z̄)�⌫2(Z, Z̄) · · ·�⌫M (Z, Z̄) ⌘ [⌫1, ⌫2, · · · , ⌫M ],
<latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit><latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit><latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit><latexit sha1_base64="DVoWxrvFu2/jegMH1RRg43EuX0I=">AAAHPHicfZVdb9s2FIblbvW67KNJd7feEDMGJEAWWMWADQWKFQuC7WLFPDRpC1ueQVFHMmFSVEjKjcGqd/sd+yf7H7vfXbHbXe/oI7IVOxVg+Pg570vyHIp0mAlu7HD4d+/OBx/e7X907+O9Tz797PP7+wcPXhiVawYXTAmlX4XUgOApXFhuBbzKNFAZCngZLk7L/MslaMNVem5XGUwlTVIec0Ytotn+H8HI8FmQ5ofj4yCkmoyPngSjOZ85ZDO/WOM1fbRJWaSsIevksza5Nz4iAVzmfEkm1WDHpHLjV2Wqfz6bkuO92f5geDKsHrId+E0w8JpnNDu4+2cQKZZLSC0T1JiJP8zs1FFtORNQ7AW5gYyyBU1ggmFKJZipq/pVkK+RRCRWGj+pJRXddDgqjVnJEJWS2rm5mSvhrtwkt/H3U8fTLLeQsnqiOBfEKlI2n0RcA7N </latexit>

⌫ = (
MX

i=1

⌫�1
i )�1

<latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit><latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit><latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit><latexit sha1_base64="qCCBqD6V7CItn0i5Lt3AJWPTD10="></latexit>

�⌫i(Z, Z̄) =
1p
N !

���������

'↵1(z1, z̄1) '↵1(z2, z̄2) · · · '↵1(zN , z̄N )
'↵2(z1, z̄1) '↵2(z2, z̄2) · · · '↵2(zN , z̄N )

...
... · · ·

...
'↵N (z1, z̄1) '↵N (z2, z̄2) · · · '↵N (zN , z̄N )

���������

,

<latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit><latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit><latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit><latexit sha1_base64="bcIz/HTCmUI2b7jQzR4Igy06CGM="> FIIorZNHrRN0iROAJGa53+aVOnpJvNPMNWaXDJZvOZKxvke5wvLIC93Nskt2NnysYTBvM4fclBww6IZXuoVTxCcmscETCkExADW5UznjTCHy5CP9FqW5SPdvT7A943no2N3eOz+9VPv8dNquHedb5xvnb7jOj87j53fnYlz7tDOgw7usE7QvdP9sfug+7Ckdg4qzddO4+s++R9YahP4</latexit>

Z = {z1, z2, · · · , zN}
<latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit><latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit><latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit><latexit sha1_base64="UxBDR3jk7AMjpEUzxlTIki71/sc="></latexit>

     The densest zero-energy (unique) ground states of  
Frustration-free Quantum Hall Hamiltonians are parton states.

Nice symmetry properties
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Conclusions
QH Systems can be viewed as a soup of Pairing Systems 

We determined the exact spectrum of the QH-Gaudin problem 

Frustration-free property (zero modes) of QH Hamiltonians and         
a Squeezing Principle for zero modes  

Systematic construction of Frustration-free QH Hamiltonians for    
several interesting filling fractions: Charge-Statistics 

Quasi-hole generators and String Order Parameter (sym-poly)
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