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Isotropic traps well known...

But anisotropic are uncharted territory !

[+ harmonic traps]
» Goal : Predict local observables in anisotropic droplets
» Signatures of anisotropic edge modes ?
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h

B
= Project to lowest Landau level




Intro WKB in LLL
00000 00®0000

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
o

N



Intro WKB in LLL
00000 00e0000

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
o

V(x) monotonic = its level curves are nested




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus

V(x) monotonic = its level curves are nested w




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

o

Bonus

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 6)




Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

o

Bonus

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, #) such that
dKAdf =rdr Adep




Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that

dKAdf =rdr Ade and V(x) .




Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that

dKAdf =rdr Ade and V(x) .




Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that

dKAdf =rdr Ade and V(x) .




Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that
dKAdf =rdr Ade and V(x)

T




Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that j
dKAdf =rdr Ade and V(x)



Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that j
dKAdf =rdr Ade and V(x)



Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that j
dKAdf =rdr Ade and V(x)



Intro WKB in LLL
00000 00e0000
:

Many-body observabl
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, 0) such that j
dKAdf =rdr Ade and V(x)



Intro WKB in LLL
00000 00e0000
:

000000

MONOTONIC POTENTIALS

Many-body observables

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested d
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested d
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(p) > 0and V(x) = V(

2
)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

f’co

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(p) > 0and V(x) = V( - )

s()
> K= and 0= [dps(p)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

f’co

V(x) monotonic = its level curves are nested

» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(ﬁ)
> K= -5 and 0 =f(¢)



Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)



Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))



Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL
00000 00e0000
:

Many-body observables
000000

MONOTONIC POTENTIALS

Microwave absorption
00000

Bonus
[}

V(x) monotonic = its level curves are nested

\
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)
» Map (%, ©v)—(K, 0) makes trap isotropic

72

Example : Pick s(¢) > 0and V(x) = V(W)

2
> K:mandﬁzf(np)

2

» Edge diffeo (%,g@)%(zf/@),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 00e0000 000000 00000 [}
:

MONOTONIC POTENTIALS

9

V(x) monotonic = its level curves are nested
» Jarea-angle coordinates (K, ) such that
dKAdf =rdr Ade and V(x) = V(K)

» Map (%, ©v)—(K, 0) makes trap isotropic

Example : Pick s(¢) > 0and V(x) = V(Zf’r%)
> Kzsz%and 0=f(v)

» Edge diffeo (%,@)%(zjzfiéa),f(@))




Intro WKB in LLL Many-body observables
00000 000®000 000000

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
o

N



Intro WKB in LLL Many-body observables
00000 0008000 000000

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
o

Strong B = "small" magnetic length ¢ =

h

qB




Intro WKB in LLL Many-body observables
00000 0008000 000000

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
o

Strong B = "small" magnetic length ¢ =

h

qB
Project to lowest Landau level




Intro WKB in LLL Many-body observables
00000 000®000 000000

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
Strong B = "small" magnetic length ¢ = q%
Project to LLL




Intro WKB in LLL
00000 0000000
:

000000

LOWEST LANDAU LEVEL

Many-body observables

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

7B
Project to LLL = lowest E eigenspace of (p — gA)?




Intro WKB in LLL
00000 0000000

000000

LOWEST LANDAU LEVEL

Many-body observables

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

qB
. _|~2
> Basis ¢y, (x) o 2" e~ F/2

Project to LLL = lowest E eigenspace of (p — gA)?

_ xtiy
T V2¢




Intro
00000

WKB in LLL Many-body observables Microwave absorption Bonus
000®000 000000 00000 o
LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) oc 2™ e~ 2*/2



Intro
00000

WKB in LLL Many-body observables Microwave absorption Bonus
000®000 000000 00000 o
LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ = , /2.

7B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢ (x) oc 2™ e~ 2*/2

> Projector P =07 [dm) (ém]



Intro WKB in LLL
00000 0000000

000000

LOWEST LANDAU LEVEL

Many-body observables

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

B
qB
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =07 [dm) (ém]

z==—"
» Non-commutative space [PxP, PyP| = i¢?



Intro WKB in LLL Many-body observables
| 00000 0000000 000000
LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

B
qB
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢ (x) oc 2™ e~ 2*/2

> Projector P =07 [dm) (ém]

N
!
=
s
i

N

» Non-commutative space [PxP, PyP| = i¢?

Projected Schrodinger for H = V(x) + (p—qA)?



Intro WKB in LLL Many-body observables
| 00000 0000000 000000
LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

B
qB
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =07 [dm) (ém]

» Non-commutative space [PxP, PyP| = i¢?

V22

Projected Schrodinger for H = V(x) + (p—qA)?*:
PHP|v) = PV(x)Ps) = E|¢) € LLL



Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

B
qB
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢ (x) o 2" e~ 2*/2

» Projector P = > o [dm) (]

_ xtiy
2= e

» Non-commutative space [PxP, PyP] = i(?
Projected Schrodinger :

PV(x)P|¢)) = E[1) € LLL




Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

Microwave absorption
LOWEST LANDAU LEVEL

Bonus
[}

Strong B = "small" magnetic length ¢ =

B
qB
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢ (x) o 2" e~ 2*/2

» Projector P = > o [dm) (]

_ xtiy
2= e

» Non-commutative space [PxP, PyP] = i(?
Projected Schrodinger :

PV(x)P|¢)) = E[1) € LLL

» Potential = effective Hamiltonian




Intro WKB in LLL Many-body observables
| 00000 0000000 OOOOOON
LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o 2" e~ 2*/2

» Projector P = > o [dm) (]

_ Xty
2= Vo
» Non-commutative space [PxP, PyP] = i(* = phase space !

Projected Schrodinger :

PV(x)P|¢)) = E[1) € LLL

» Potential = effective Hamiltonian




Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o 2" e~ 2*/2

» Projector P = > o [dm) (]

z = x+iy

Va2t
» Non-commutative space [PxP, PyP] = i(* = phase space !
Projected Schrodinger :

PV(x)P|¢)) = E[1) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 000000 00000 [}
:

LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ = q%

Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o< 2™ e 272 z= %
> Projector P =377 o [dm) (dm]
» Non-commutative space [PxP, PyP] = if?> = phase space !

2\
="

Projected Schrodinger :
PV(x)P|y) = E|¢)) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 000000 00000 [}
:

LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ = q%

Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o< 2™ e 272 z= %
> Projector P =377 o [dm) (dm]
» Non-commutative space [PxP, PyP] = if?> = phase space !

2\
=

Projected Schrodinger :
PV(x)P|y) = E|¢)) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials



Intro WKB in LLL Many-body observables Microwave absorption
00000 0000000 000000 00000

Bonus
[}

LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ = q%

Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o< 2™ e 272 z= %

» Projector P = > o [dm) (]
» Non-commutative space [PxP, PyP] = if?> = phase space !

2\
=

Projected Schrodinger :
PV(x)P|y) = E|¢)) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials



Intro WKB in LLL Many-body observables Microwave absorption Bonus

LOWEST LANDAU LEVEL
Strong B = "small" magnetic length ¢ = q%

Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o< 2™ e 272 z= %
» Projector P = > o [dm) (]

» Non-commutative space [PxP, PyP] = if?> = phase space !

Projected Schrédinger : 7// §

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials \ /
N 2




Intro WKB in LLL Many-body observables Microwave absorption
00000 0000000 000000 00000

Bonus
[}

LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ = q%

Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o< 2™ e 272 z= %
> Projector P =377 o [dm) (dm]

» Non-commutative space [PxP, PyP] = if?> = phase space !

Projected Schrédinger : 7// §
PV(x)P|)) = Ely) € LLL ‘

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables
00000 0000000 000000
:

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =" [dm) (ém]

_ Xy

2= V2
» Non-commutative space [PxP, PyP] = if?> = phase space !
Projected Schrodinger :

N\

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables
00000 0000000 000000
:

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =" [dm) (ém]

7 = Xt
» Non-commutative space [PxP, PyP] = if?> = phase space !

V2t
Projected Schrédinger : 7// §

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables
00000 0000000 000000
:

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =" [dm) (ém]

7 = Xt
» Non-commutative space [PxP, PyP] = if?> = phase space !

V2t
Projected Schrédinger : 7// §

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables
00000 0000000 000000
:

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =" [dm) (ém]

7 = Xt
» Non-commutative space [PxP, PyP] = if?> = phase space !

V2t
Projected Schrédinger : % §

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables
00000 0000000 000000
:

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =" [dm) (ém]

7 = Xt
» Non-commutative space [PxP, PyP] = if?> = phase space !

Va2t
Projected Schrédinger : % §

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables
00000 0000000 000000
:

LOWEST LANDAU LEVEL

Microwave absorption
00000

Bonus
[}

Strong B = "small" magnetic length ¢ =

h

B
Project to LLL = lowest E eigenspace of (p — gA)?

» Basis ¢y, (x) x 2" e /2
> Projector P =" [dm) (ém]

7 = Xt
» Non-commutative space [PxP, PyP] = if?> = phase space !

Va2t
Projected Schrédinger : % §

PV(x)P|) = E|b) € LLL

» Potential = effective Hamiltonian

» Eigenstates trace equipotentials




Intro WKB in LLL Many-body observables Microwave absorption
00000 0000000 000000 00000

Bonus
[}

LOWEST LANDAU LEVEL

Strong B = "small" magnetic length ¢ = q%

Project to LLL = lowest E eigenspace of (p — gA)?
» Basis ¢ (x) o< 2™ e 272 z= %

» Projector P = > o [dm) (]
» Non-commutative space [PxP, PyP] = if?> = phase space !

7=
» Eigenstates trace equipotentials

with quantized area 2rm/¢?
1 N 2,

o F = E z

Projected Schrodinger :
PV(x)P|y) = E|¢)) € LLL

» Potential = effective Hamiltonian




Intro WKB in LLL
00000 [e]e]e]e] lele]

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
o

N



Intro WKB in LLL
00000 0000e00

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
o

Goal : Build eigenfunctions ,, of PVP

[Charles 2003]




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
o

Goal : Build eigenfunctions 1/, of PVP at small ¢

[Charles 2003]




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz :

» Pick equipotential




Intro WKB in LLL
00000 0000e00
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

[Charles 2003]
» Use area-angle coordinates in LLL
WKB ansatz :

» Pick equipotential




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz :

» Pick equipotential with area 27m/(?




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz :

» Pick equipotential with area 27m/(?




Intro WKB in LLL
00000 0000e00
:

000000

SEMICLASSICAL EIGENSTATES

Many-body observables

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz :

» Pick equipotential with area 27m/(?




Intro WKB in LLL
00000 0000e00
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz :

» Pick equipotential with area 27m/(?

(Bohr-Sommerfeld quantization K = m/¢?)




Intro WKB in LLL
00000 0000e00
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

[Charles 2003]
WKB ansatz : w0,
» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

> Let [y) = P § d0e™ u(0) [x110)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [tpy,) =P §db ™0 1(0) |Xm.0)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [tpy,) =P §db ™0 1(0) |Xm.0)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : w0

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : v

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz : v

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

» Let [¢),) =P $dO ™0 () Xm0



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

> Let [¢) = P ¢ d0e™ u(0) |xm.p)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

> Let [ty) = P § d0e™ () [x,0)



Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000e00 000000 00000 [}
:

SEMICLASSICAL EIGENSTATES

Goal : Build eigenfunctions ), of PVP at small £  [Charles 2003]

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?
(Bohr-Sommerfeld quantization K = m/¢?)

> Let [ty) = P § d0.¢™ 1(0) [x,,0)



Intro WKB in LLL
00000 0000e00
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?

(Bohr-Sommerfeld quantization K = me?)
> Let [th) = P § 40" u(0) |xn0)

[Charles 2003]



Intro WKB in LLL
00000 0000e00
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?

(Bohr-Sommerfeld quantization K = me?)
> Let [th) = P § 0™ u(6) [xy0)

[Charles 2003]



Intro WKB in LLL
00000 0000e00
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[}

Goal : Build eigenfunctions 1/, of PVP at small ¢

» Use area-angle coordinates in LLL

WKB ansatz :

» Pick equipotential with area 27m/(?

(Bohr-Sommerfeld quantization K = m/¢?)
> Let 1) = P § 0™ 1(0) [xr0)

» Schrodinger = equation for u(8)

[Charles 2003]



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[¢m) = P §d0e™ u(0) xu,p)



Intro WKB in LLL
00000 [e]e]e]e]e] le]

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[¢m) = P §d0e™ u(0) xu,p)

Guess wave function ?



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[¢m) = P §d0e™ u(0) xu,p)

Guess wave function :

> Ypm(x) o .7



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[¢m) = P § 0™ u(6) [xn0)

Guess wave function :

» V(X)o7



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[¢m) = P § 0™ u(6) [xn0)

Guess wave function :

> T/}m(x) o eimG(x)



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[Ym) = P ¢ dOe™ u(0) |Xm,0)
Guess wave function :

> ¢m(x) x eimB(x)



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[Ym) = P ¢ dOe™ u(0) |Xm,0)
Guess wave function :

. 2
> ¢m(x) x elmB(x) e 22



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[Ym) = P ¢ dOe™ u(0) |Xm,0)
Guess wave function :

. 2
> ¢m(x) x elmB(x) e 22



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[th) =P § A6 ™ u(6) [Xy,0)
Guess wave function :

. 2
> ¢m(x) x elmB(x) e 22



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus

|Vm Pfd‘geimeu(a) Xin,0)

Guess wave function
2
> () ox @00 ¢ i 1

Vo(x)



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus

|Vm Pfd‘geimeu(a) Xin,0)

Guess wave function
> (X)) o

e 1
1m6 (x) e 2 132

Vo(x)
» v = guiding centre velocity



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
[th) =P § A6 ™ u(6) [Xy,0)
Guess wave function :

. 4
> ¢m(x) x elmB(x) e 22

ei@(x)

Vo(x)
» v = guiding centre velocity



Intro WKB in LLL
00000 [e]e]e]e]e] le]
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus

thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

> (x) o @00 o2

2 ei@(x)

Vo(x)
» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(

2f"(¢) )



Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

i©
> Y (x) oc &0 e_§ o

Vo(x)
» v = guiding centre velocity
Example : Edge-deformed traps V(x) = V(
emf(p)+i0(x)
Y (X) ~

LR Y
(7 r52))

(E= V)
1+{# }

2

2f"(¢) )




Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

i©
> Y (x) oc &0 e_§ o

Vo(x)
» v = guiding centre velocity
Example : Edge-deformed traps V(x) = V(
emf(p)+i0(x)
Y (X) ~

1 T exp[—(l'Z'_\/W)z
(# [1+))

U=z V)"
1+jﬁ }

2

2f"(¢) )




Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

i©
> Y (x) oc &0 e_§ o

Vo(x)
» v = guiding centre velocity
Example : Edge-deformed traps V(x) = V(
eMf (#)+10(x)
Y (X) ~

N Y
(7 r52))

(E= V)
1+{# }

2

2f"(¢) )




Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

i©
> Y (x) oc &0 e_§ o

Vo(x)
» v = guiding centre velocity
Example : Edge-deformed traps V(x) = V(
e (@) +i0(x)
Y (X) ~

e [ ey
(7 r52))

(E= V)
1+{# }

2

2f"(¢) )




Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

i©
> Y (x) oc &0 e_% o

Vo(x)
» v = guiding centre velocity
Example : Edge-deformed traps V(x) = V(
emf(¢)+i0(x)
Y (X) ~

(1)

1 + 4f/2



Intro WKB in LLL
00000 0000000
:

Many-body observables
000000

SEMICLASSICAL EIGENSTATES

Microwave absorption
00000

Bonus
thm) = P § A6 ™ u(6) |x,9)
Guess wave function :

i©
> Y (x) oc &0 e_% o

Vo(x)
» v = guiding centre velocity
Example : Edge-deformed traps V(x) = V(
eimf () +i0(x)
Ym(x) ~

: T exp [_(|Z|_\/W)2
(7 [1+52])

=V
1+{# ]




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

Gl -




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ"/




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

Gleg)” e

Y (x) ~




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@‘/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R /“‘@'/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R /“‘@'/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@‘/




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

Gleg)” e

Y (x) ~




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ"/




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

Gl -




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 T2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

( [1+{4‘j’f’,§})1/ * 1+




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

Gl -




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ"/




Intro WKB in LLL Many-body observables Microwave absorption

00000 [e]e]e]e]e] le] 000000 00000
:

Bonus
o

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(5=)

2f'(¢)
imf (p)+i0(x) 7
¢ WECSNIA

Gleg)” e

Y (x) ~




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@‘/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R /“‘@'/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@/




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 [e]e]e]e]e] le] 000000 00000 [©]
: :

SEMICLASSICAL EIGENSTATES

[¢m) = P § d6 ™ u(6) [X,6)

Guess wave function :
. 2 iO(x)
> (x) o @00 o2 £

Vo(x)

» v = guiding centre velocity

Example : Edge-deformed traps V(x) = V(Zf,r(z )

oimf () +iO(x)

(I2|-
G R ﬁ@/




Intro WKB in LLL
00000 0O00000e

Many-body observables
000000

ENERGY SPECTRUM

Microwave absorption
00000

Bonus
[Ym) = P § d0 ™ u(6) [xn,0)

N



Intro WKB in LLL Many-body observables
00000 0000008 000000
|

ENERGY SPECTRUM

Microwave absorption
00000

Bonus
[Ym) = P § d0 ™ u(6) [xn,0)

such that PVP|yy,) = Ey|tm)



Intro WKB in LLL Many-body observables
00000 0000008 000000
|

ENERGY SPECTRUM

Microwave absorption
00000

Bonus
[Ym) = P § d0 ™ u(6) [xn,0)

such that PVP|yy,) = E|tm)



Intro WKB in LLL
00000 0O00000e
:

Many-body observables
000000

ENERGY SPECTRUM

Microwave absorption
00000

Bonus
[Ym) = P § d0 ™ u(6) [xn,0)

such that PVP|yy,) = E,u|tm)



Intro WKB in LLL
00000 0O00000e
:

Many-body observables
000000

ENERGY SPECTRUM

Microwave absorption
00000

Bonus
|thm) = P § A8 e™ u(6) [Xu0)
such that PVP|yy,) = E,u|tm)

> E, ~ V(K =mb?)



Intro

WKB in LLL Many-body observables Microwave absorption Bonus
| 00000 000000e 000000 00000 o
ENERGY SPECTRUM
[Ym) = P § d0 ™ u(6) [xn,0)

such that PVP|yy,) = E,u|tm)

» Ey ~ V(K = me*)

Energy




Intro WKB in LLL
00000 0O00000e

Many-body observables
000000

ENERGY SPECTRUM

00000

Microwave absorption

Bonus
o

[Ym) = P ¢ d0e™ u(8) [Xy0)
such that PVP|yy,) = E,u|tm)

> E, ~ V(K =mb?)

Energy




Intro WKB in LLL
00000 0O00000e

Many-body observables
000000

ENERGY SPECTRUM

Microwave absorption

00000

Bonus
o

[¥m) = P § d0 ™ u(0) [xm0)

such that PVP|yy,) = E,u|tm)

> E, = V(K =mb?) + O(?)

Energy




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
| 00000 0000008 000000 00000 o
ENERGY SPECTRUM
[Ym) = P § d0 ™ u(6) [xn,0)

0
such that PVP|Yy,) = E;|tm)
> E, = V(K =mb?) + O(?)
» Quantum correction

from zero winding of u(6)

Energy




Intro WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 @00000 00000 [}

2. Many-body observables



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 900000 00000 [©]
:

2. Many-body observables

A. Ground state and density



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 900000 00000 [©]
:

2. Many-body observables

A. Ground state and density

B. Correlations



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 900000 00000 [©]
:

2. Many-body observables

A. Ground state and density
B. Correlations

C. Edge modes



Intro WKB in LLL
00000 0000000

Many-body observables
0®0000

MANY-BODY GROUND STATE

Microwave absorption
00000

Bonus
o

N



Intro WKB in LLL
00000 0000000

Many-body observables
0®0000

MANY-BODY GROUND STATE

Microwave absorption
00000

Bonus

Free particles !




Intro WKB in LLL
00000 0000000
:

Many-body observables
0®0000

MANY-BODY GROUND STATE

Microwave absorption
00000

Bonus

Free particles !

Energy




Intro WKB in LLL
00000 0000000
:

Many-body observables
0®0000

MANY-BODY GROUND STATE

Microwave absorption
00000

Bonus

Free particles !

Energy




Intro WKB in LLL
00000 0000000
:

Many-body observables
0®0000

MANY-BODY GROUND STATE

Microwave absorption
00000

Bonus

Free particles !

Energy




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
: :

MANY-BODY GROUND STATE

Energy °

Free particles ! °




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
: :

MANY-BODY GROUND STATE

Energy °

Free particles ! °

...o“ m




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
| 00000 0000000 O@0000 00000 [}
MANY-BODY GROUND STATE
[}
Energy .
Free particles ! o
N-1 O
» Ground state |Q) = H al,|0) H o°
m=0 --......... m
N




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” m



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy S
Free particles ! °°°
» Ground state |Q) = H ah,|0) a o~ d
(Slater determinant of zbm s) wansen®” N m

Bulk



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy S
Free particles ! °°°
» Ground state |Q) = H ah,|0) a o~ d
(Slater determinant of zbm s) wansen®” N m

Bulk Edge



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy S
Free particles ! °°°
» Ground state |Q) = H ah,|0) a o~ d
(Slater determinant of zbm s) wansen®” N m

» Droplet area 2t N>

Bulk Edge



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !

» Density p(x) = (Q|c’(x)c(x)|Q)



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !

» Density p(x Z [t ()



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !

» Correlator C(x,y) = (Q|c"(x)c(y)|Q)



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !

» Correlator C(x,y) Z U (X) 0 (y



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !

» Correlator C(x,y) Z U (X) 0 (y

» Focus on edge-deformed traps



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) H .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N> - -
Bulk Edge

Many-body = > One-body
» Compute everything !

» Correlator C(x,y) Z Yo (X) Uy J\

» Focus on edge-deformed traps



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! ooo
» Ground state |Q) = H al,|0) H o°
(Slater determinant of ¢m s) snse0® N m
» Droplet area 2t N> +
Bulk Edge
Many-body = > One-body
» Compute everything ! -
» Correlator C(x,y) Z U (X)Um (y Qp\
» Focus on edge- deformed traps \_/\f




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) p .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N>

Bulk Edge

Many-body = > One-body (X %S\k
» Compute everything ! N -
» Correlator C(x,y) Z U (X)Um (y Qp\
» Focus on edge- deformed traps \_/\f



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) p .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N>

Bulk Edge

N
Many-body = > One-body (X %s\@
» Compute everything ! N -
» Correlator C(x,y) Z U (X)Um (y Qp\
» Focus on edge- deformed traps \_/\f



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 O@0000 00000 [©]
:

MANY-BODY GROUND STATE

Energy °
Free particles ! °°°
» Ground state |Q2) = H al,|0) p .. °
(Slater determinant of ¢m s) ree0®®®” L m

» Droplet area 2t N>

Bulk Edge

N
Many-body = > One-body wb"g é\@
i V
» Compute everythmg ! N ’
» Correlator C(x,y) Z U (X)Um (y Qp\
» Focus on edge- deformed traps \_/\f



Intro WKB in LLL
00000 0000000

Many-body observables Microwave absorption
008000 00000
DENSITY

Bonus
o

N



Intro WKB in LLL
00000 0000000

Many-body observables
008000
DENSITY p(x

Microwave absorption
00000
E |thm (X

Bonus
o




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § :\wm

exp|—L L_\/fz
Edge-deformed : [ty |> ~ p[ vz([\/p m)]

272 0(¢) VInm




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § :\wm

xp|—L %_\/272
Edge-deformed : [ty|* ~ ‘ p[ i (‘W ") }

2n () Vamm




Intro
00000
:

WKB in LLL Many-body observables Microwave absorption Bonus
0000000 [o]e] Jelele} 00000 [}
DENSITY p(x § :\wm

Edge-deformed : [t |?

exp [_v% (Z\Z‘ﬁ_m)z}
2702 0() \/2wm

VN
» Fix (r, ) and convert Z ~ / dvm
0
m




Intro
00000
:

WKB in LLL Many-body observables Microwave absorption Bonus
0000000 [o]e] Jelele} 00000 [}
DENSITY p(x § :\wm

Edge-deformed : [t |?

exp [—viz (Z\Z‘ﬁ_m)z}
2702 0() \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § :\wm
Bulk ?

Edge-deformed : [t |?

exp [—viz (Z\Z‘ﬁ_m)z}
2702 v() \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § :\wm
E
Bulk r < ¢,/2Nf’

Edge-deformed : [t |?

exp [_v% (Z\Z‘ﬁ_m)z}
2702 v() \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § : (X
E (]
o
[
Bulk °
— o
Bulk r < ¢4/2Nf’ »°
..o
°
0000 °... m
N

Edge-deformed : [t |?

exp [—viz (Z\Z‘ﬁ_m)z}
2702 v() \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § : (X
E (]
Bulk r < ¢,/2Nf’
1
» p ~

] Bulk
272

Edge-deformed : [t |?

exp [—viz (Z\Z‘ﬁ_m)z}
2702 v(p) \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § : (X
E
Bulk r < ¢,/2Nf’
» p ~

] Bulk
7 uniform !
T

Edge-deformed : [t |?

exp [—viz (Z\Z‘ﬁ_m)z}
2702 v(p) \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
00000 0000000 [o]e] Jelele} 00000 [}
:
DENSITY p(x § : (X
E
Bulk r < ¢,/2Nf’
» p ~

] Bulk
7 uniform !
T

Edge-deformed : [t |?

exp [_v% (Z\Z‘ﬁ_m)z}
2702 v(p) \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
| 00000 0000000 [o]e] Jelele} 00000 [}
DENSITY p(x § : (X
E (]
o
o
Bulk °
7 1 °
Bulk r < (/2N s
L]
o
> p~ uniform ! o°
p 7T£2  000°° | m
N
Edge ?

Edge-deformed : [t |?

exp [_v% (Z\Z‘ﬁ_m)z}
2702 v(p) \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
| 00000 0000000 [o]e] Jelele} 00000 [}
DENSITY p(x § : (X
E (]
o
o
Bulk °
7 y °
Bulk r < (/2N s
L]
o
> p~ uniform ! o®
p 7T£2  000°° | m
N
Edge r ~ ¢,/2Nf’

Edge-deformed : [t |?

exp [_v% (Z\Z‘ﬁ_m)z}
2702 v(p) \/2wm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
| 00000 0000000 [o]e] Jelele} 00000 [}
DENSITY p(x § : (X
E (]
o
o
Bulk °
7 y °
Bulk r < (/2N s
L]
o
> p~ uniform ! o®
p 7T£2  000°° | m
N
Edge r ~ ¢,/2Nf’

Edge-deformed : [t |?

|- (72|

272 v(p) V2mm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables
00000 0000000 000000
|
DENSITY p(x

Z [ (X

Microwave absorption
00000

Bonus

Bulk r <« £4/2Nf’
> pr~

uniform !
ml?

Edge r ~ ¢,/2Nf’

Bulk Edge
- ... ... . .~m
N

Edge-deformed : [t |?

|- (72|

272 v(p) V2mm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&




Intro

WKB in LLL Many-body observables Microwave absorption Bonus
DENSITY p(x Z b (X
E S
| Bulk Edge
Bulk r < (+/2Nf’ -
> p~ 7 uniform ! e o’ m
N
Edge r ~ ¢,/2Nf’
1 1 r
1 sl

)

Edge-deformed : [t |?

|- (72|

272 v(p) V2mm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&



Intro

WKB in LLL Many-body observables Microwave absorption Bonus
DENSITY p(x Z b (X
E S
| Bulk Edge
Bulk r < (,/2NF’ -
> p~ m uniform ! — [ o® -
N
Edge r ~ ¢,/2Nf’
1 1 r

> 0~ g ete i (77~ V)]

Edge-deformed : [ty |?

x|~ (7 —van) |

2702 v(p) V2mm

VN
» Fix (r, ) and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&



Intro

00000
:

WKB in LLL Many-body observables Microwave absorption Bonus
0000000 00®000 00000 o
DENSITY p(x § : (X

Bulk r < £/2Nf’
> — |
P~ o uniform !

Edge r ~ ¢,/2Nf’

1 1 r
> 0~ g st

o |~ % (-0 —vam)
Edge-deformed : [ty |? e p[ i (KW m) ]

272 v(p) V2rm

VN
» Fix (r, ») and convert Z ~ / dv/m Gaussian integral !
0
m

[m]

&

RN Ge




Intro WKB in LLL
00000 0000000

Many-body observables
000®00

Microwave absorption
CORRELATOR

Bonus
o

N



Intro WKB in LLL
00000 0000000

Many-body observables
000800

Microwave absorption
CORRELATOR C(x,Y)

Zwm

Bonus

(Y)

N



Intro WKB in LLL
00000 0000000

Many-body observables
CORRELATOR C(x,Y) ZW
Bulk ?

Microwave absorption
00000

Bonus

(Y)

N



Intro WKB in LLL
00000 0000000

Many-body observables
CORRELATOR C(x,Y) ZW
Bulk :

» Convert )., ~ [dym

Microwave absorption
00000

Bonus

(Y)




Intro WKB in LLL
00000 0000000

Many-body observables
000800

CORRELATOR C(x,Y)

Z Um(X
Bulk :

Microwave absorption
00000

Bonus
[}

» Convert ), ~ fd\ﬁ
> | Coux(x,y)| ~

2
A e = yI*/a€




Intro WKB in LLL
00000 0000000

Many-body observables
000800

CORRELATOR C(x,Y)

Z Um(X
Bulk :

Microwave absorption
00000

Bonus
[}

» Convert ), ~ fd\ﬁ
> | Coux(x,y)| ~

L o= Ix—ylt/ae?
> Short—ranged




Intro WKB in LLL
00000 0000000

Many-body observables
000800

CORRELATOR C(x,Y)

Z (X
Bulk insulator

Microwave absorption
00000

Bonus
[}

» Convert ), ~ fd\ﬁ
> | Coux(x,y)| ~

L o= Ix—ylt/ae?
> Short—ranged

(Y)




Intro WKB in LLL
00000 0000000

Many-body observables
000800

CORRELATOR C(x,Y)

Z (X
Bulk insulator

Microwave absorption
00000

Bonus
[}

» Convert ), ~ fd\ﬁ
> | Coux(x,y)| ~

L o= Ix—ylt/ae?
> Short—ranged

(Y)




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ) ~ fd\ﬁ
> |Cou(X, V)| ~ 51y e Y/

> Short—ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ) ~ fd\ﬁ
> |Cou(X, V)| ~ 51y e Y/

> Short—ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ) ~ fd\ﬁ
> |Cou(X, V)| ~ 51y e Y/

> Short—ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ) ~ fd\ﬁ
> |Cou(X, V)| ~ 51y e Y/

> Short—ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ) ~ fd\ﬁ
> |Cou(X, V)| ~ 51y e Y/

> Short—ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ) ~ fd\ﬁ
> |Cou(X, V)| ~ 51y e Y/

> Short—ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fdf

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fd\ﬁ

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fd\ﬁ

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fd\ﬁ

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fd\ﬁ

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fd\ﬁ

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Zwm (Y)

Bulk insulator :

» Convert ), ~ fd\ﬁ

> [Cour(X, Y)| ~ 5y e XY/AE

> Short-ranged

Edge?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z U ()P (Y)

Bulk insulator :

» Convert ), ~ fd\f

> [Couk(X, y)| ~ 51y e XY/AE

> Short—ranged

Edge ?



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z U ()P (Y)

Bulk insulator :

» Convert ), ~ fd\f

> [Couk(X, y)| ~ 51y e XY/AE

> Short—ranged

Edge :
» Upper bound crucial !



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z U ()P (Y)

Bulk insulator :

» Convert ), ~ fd\f

> |Cou (X, ¥)| ~ 5 e X7V g

> Short—ranged

Edge :

» Upper bound gives geometric series ~ )~

N— 1 im0y —0x)



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z V(X

Bulk insulator :

» Convert ), ~ fd\f

> |Cou (X, ¥)| ~ 5 e X7V g

> Short—ranged

Edge :
» Upper bound gives geometric series ~ >N ™ (¢s=0+)
@24
1 eXp —@ - ﬁ
> |Cedge(x> Y)‘ ~ X ( )
v(bx)o(0y) sin([6, — 6x]/2) ’




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z V(X

Bulk insulator :

» Convert ), ~ fd\f

> |Cou (X, ¥)| ~ 5 e X7V g

> Short—ranged

Edge :
» Upper bound gives geometric series ~ >N ™ (¢s=0+)
@2 dy
1 CXP\ 722 T 22
> |Cedge(x> Y)‘ ~ X ( )
v(bx)o(0y) sin([60, ]/2)‘




Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z V(X

Bulk insulator :

» Convert ), ~ fd\f

> |Cou (X, ¥)| ~ 5 e X7V g

> Short—ranged

Edge :
» Upper bound gives geometric series ~ >N ™ (¢s=0+)
@2 dy
1 CXP\ 722 T 22
> |Cedge(x> Y)‘ ~ X ( )
v(bx)o(0y) sin([60, ]/2)‘

» Long-ranged



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z V(X

Bulk insulator :

» Convert ), ~ fd\f

> |Cou (X, ¥)| ~ 5 e X7V g

> Short—ranged

Edge :
» Upper bound gives geometric series ~ >N ™ (¢s=0+)
@2 dy
1 CXP\ 722 T 22
> |Cedge(x> Y)‘ ~ X ( )
v(bx)o(0y) sin([60, ]/2)‘

» Long-ranged (gapless free fermion)



Intro WKB in LLL Many-body observables Microwave absorption Bonus

00000 0000000 000e00 00000 [©]
:

CORRELATOR C(x,Y) Z V(X

Bulk insulator :
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» Global measurement :
microwave absorption rate I'(w)
[Cano+ 2013, Mahoney+ 2017, Frigerio+ 2024]

» Due to edge modes
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[Mahoney-Reilly+ 2017,
Frigerio-Feve-Ménard+ to appear]
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