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ABELIAN ANYONE BRAIDING SUPERSELECTION t FUSION

The anyone of the Toric code
are examples

of Abeliai anyone
When we braid them

the braiding processes
commute We can move

the e m anyone by amply extending

the string
creation operators e.g
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If we take one around an m we pick

up a string of IT oZ 1 so that

0
loop

moving
are around ar m yields
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Similarly taking e's around e's produce 1 likewise

withM's so they are bosons to themselves However

the combination of an m on e which is

called an E behaves at a fermion
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SUPER SELECTION

Class of state that can be transformed into

one another by local operators e.g the
current

operator can fuse a positron electron into a photon
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PHASE B IN Gion
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In phase B the gapless fermions prevent the

vortices from baig moved adiabatically
so they no

longer have well defined statistics
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Leads to a kindof RKKY

a
interaction between vortices

that is of order CCart'T L

that oscillates at vouevector
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Buk Broken time reveral symmetry can induce

a
gap

in the fermion spectrum
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The gapped spectrum has a

non zero Chern number
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Recall that in the IQUE the presence of

edge States led to
a quantized Hall

conductance

B
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µk
of edge states
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Now under rather general
conditions
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where K is the thermal conductivity terror So for
the

IQUE we expect
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A Majorana edge state
carries 42 the heat current

of an electron edge state
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A PURE THERMAL HALL
EFFECT

no hole
state

Kasahara et al
Nature 559,227231 2018

NON ABELIAN ANYONO Home now bind unpairedMajorana
IN THE B PHASE

l vacuum or vortex E fermion
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KITAEVSPINLIQUIDSI

In 2009 George Jackeli t Giniyar
Khaliulin

proposed that Iridium atoms inside octahedra woulddevelop

Kitaev like Isiig interactions with their neighbor Suddenly

the Kitna honeycomb model was no longer a toy it might

be realized in solid state quantum
materials

Proposed oysters 5pm orbit coupled
truncheon metals e.g Ra

Ir

in an Octahedral environment
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Spin orbit splits
Jett3h the tag orbitals7

A into a lov hight
tagHole n JOE spin T state
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Edge sharing octahedra

eof IrOG or Races

Suppressedby Q Interference

Hurdscoupling
LOWERS

the energyofvirtual

hops of twoparallel

spins inducing an

15mgcoupling perpendicular

to the plane shared by
the edge the Ir atoms



Octahedra can be laid down

in a plane to form a honeycomb

structure

The three neighboring edgesharing octahedra define

three
orthogonal planes giving

rise to the three directions

for the Ising
interactions Interlayer couplings are weak

but there are additional Heisenberg tensor interactions
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SIGNATURES Of FRACTIONALIZARON CONTINUUM

Neutron

St 7 Majorana
VortexPair

Raman

5 S Majorana


