
Chiral pairing
T-T-ucoaoeati.ual superconductors -
Spi pairing
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B " sap ;Mw pain has vanishing

*) the gap D=C4tkp4d -p)
:p is crustal ow to Terni

surface
There are however more exotic

types of pairing - first discovered insuperfluid tree

chiral in 1970 s To - ro' k

Ee spirelet pairing
consider a model many - body systems
of spineless fermions ( e.g . polarized by
magnetic field or single -component cold atms)
with attractive short-range interactions

How are these fermions paired ?
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due to the Pauli principle cannot setter
-

in a homogeneous system B defeats on NFB
in momentum space as is hotcoastaat
on the Fermi surface
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using { 4p , 491=0
Ap = - Ap

in 3d : D will have vanish )
at certain points of tee Ferri surface
in Id : can do better

, completely yapped
chiral state Ap =(px±ipg)hp cast a
a) winds aoruuhd the Fermi surface he FS

b) Bp = - D
-p

c) breaks tinsel and py sghhetries



BCS mean -field treatment : Read-free a woo

Hada = ( Ifp Ftp ) Ep - th -t

Ep --t.FI ⇒REEF
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at geo tu gap does at p - o

.fr - o o Je >o
BEC TV Bcs weak coupling

strong coupling
Ju -o is aquaufauphasetraasitiowcaahe BEC and BCS regimes
be diffract phases of matter despite
having the sa#pe of the Laadaw
order parameter ?
Remember Anderson pseudo spin picture ?

Hada = http ) . Es
hlf ) = ( Re Dp ,

-Im Ap
, Ep ) - ( pit , - pigs , Ep)



if Justo , http ) to and we can define
a unit vector Alp ) - hip)hhypyE5
Since as p - - http ) - Gop ) , the
Hamiltonian defines a mapping
5 - s

'

p - space ti - space
some mappings of this type cannot

be smoothly deformed ice to each otter

can be distinguished 6g the topological
invariant known as Chera nah few

c-- S# i.e.-
solid angle swiped 6g I as
aehleherf of honed space is

traversed

*) C is an integer
* ) C is invariant under smooth changes
of T - defies a whole phase

*) C is the skgrniou number of the
Aadersow magwficfi#



We plot how 5 of 4 :

at fixed Ipl , hi, and Ty sweep a circle
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j BEC
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topologically topologicallytrivial phase nontrivial please
Chera number distinguishes the two phoniesIhdex theorem p -o - topological please transition
-

:

Interfaces of topologically distinct
phases hostcliralfermiouicmodeslocalied(Gonad ) at the boundary
Their algebraic number D= AC

to 'II, ice.in,

threat - Enda I
peip Sc



Ansate : Eaeiksit ( LY:3 ) ta?:{ ' their:÷.in
First set and look for E - o solution :

neglecting second derivatives →Dirac-like.noloss of generality of > o egestion

idea = -jaw - id (a. tidy )o
idea -- go - is ( Ox - idg ) w
These equations are compatible with the

Majorana ( reality ) audition u=u*

At E=o we solve

-gu w - I @ 0×0=0

( Jn
W - i dO×W=o

I
, fix) ⇒ ⇐ Cx) -EQ)f=o

← fat - expffe 'S't d.)
if we normalize N=¥k→Majoraaa(a=u#
boyd state at E -- o

.



Consider how Kyte
Ea = - jaw - iosdxoeinikyo
Eo = tyre - iboxu - ios kg w
treat how E and Ky as perturbations
to the E=o solution : '

'
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in one direction

If we view a vortex in peip topological
Superconductor as an iceferfae (to us

G- e)
I-flux

O

g
-
minigapEiji
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Majorana localised ou vortices

have non-abelian quantum statistics
I I. Alicea
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