


expiks+i

Andreev
reflection

i 12)

®

particle

<-O----

explkps i g 1/2)

Andreev
reflection

insulator

O-----

<€mmmmmm———







states spin down *.._| .~ spin down

VI2 3

0 ’

S

Chiral edge E(p,) E(F\/)‘ right moving  E(p) left moving

’\
empty™., S | R

B >
‘y:cupied V/2>K B d ‘ A\
left moving right moving

spin up spin up







1/m




Non- Z topological , —

topological superfluid Nk=2 ST

insulator 3He-B L.
particle

-
ﬂ'—
-
-

4"
-
-

Z topological

planar phase @ =0 Q P







P.

2D trivial
N(p) =0 insulator
t
right Weyl"'?;" P

fermions e : %

N(p) =1

B
/ 2D topological
L~ insulator
Px

left Weyl | s, 1

fermions ™ ¢
o 4 .:N.

b i

N(p) =0

2D trivial
insulator

Fermi arc
E(p, p) =0




P.

2D trivial -
N(p) =0 insulator N(p,) =0
ol 4
right Weyleo' fooPe | __ leftWeylyio2e®
fermions ..f o fermions .-".:w.
Py 00 o
2D topologic .E%E —
N(p) = 1 Léx.nsuV =k N(p) = 1
s Pr t
T ey e . _ _ light Weyle b 7 oe
,.: P Termions o, 0
2D trivial

N(p) =0 insulator N(p) =0




By
boundary of
surface states
surface states - .
>0 \ Fermi arc
/ =0

surface state

<0
/projection of

Weyl point
e
d/ "’
extende
states
surface states
Fermi afc >0

N surface states
boundary of <0
surface states

bulk

E(p,p,=0
(pxpy ) branche:

surface flat bandI
Pr Pr P







b
En(p) En(p)

swave p-wave



E(p)

N(p) =0
continuous spectrum
Pr COS bound states
flat
band Weyl
point Weyl flat band Weyl
point point P,
N(p) =1
p:= cos

W(_eyl
point N(p,) = 0



TopologicaPHe-B: Non-topologicaPHe-B: En(p)

NK:2 b NK:O
En(p) E(p) n<0
0 P, 0 P,
0
>0 <0

n>0












