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o Finite temperature: © = 0.1K

J. von Delft and H. Schoeller, Annalen Phys., 1998
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o Finite temperature: © = 0.1K

o 2 channels per edge :

Hon= 7 3 [ o0 0.00,)" + 02 (0202,)° ()

r=R,L

J. von Delft and H. Schoeller, Annalen Phys., 1998
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o Finite temperature: © = 0.1K

o 2 channels per edge :

Hon= 7 3 [ o0 0.00,)" + 02 (0202,)° ()

r=R,L

o coupled via Coulomb interaction :

I{int:2£u Z /dx(8x¢1,r)(az¢2,r) (2)

r=R,L

J. von Delft and H. Schoeller, Annalen Phys., 1998
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'U+(8z¢+,r)2 + - (8Z¢—,r)2 (3)
r=R,L

Hkin + }Iint =
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U+(aa:¢+,r)2 + - (8z¢—,r)2 (3)
r=R,L

Hkin + }Iint =

o Eigenmodes ¢4 , and ¢_

o Rotation of angle 0: tan(20) = 2u/(v; — v2)
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Hyin + Hine = Vi (Opby r)® + v (Od—r)*  (3)

r=R,L

o Eigenmodes ¢4 , and ¢_
o Rotation of angle 0: tan(20) = 2u/(v; — v2)

No coupling: 6 =0

d)—i-,r = d)l,r
¢—,r = ¢2,r
V4 = U1
V— = Uy
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Hyin + Hine = V4 (8a:¢+,r)2 + v- (8z¢—,r)2 (3)

o Eigenmodes ¢ ,» and ¢_ ,
o Rotation of angle 0: tan(20) = 2u/(v; — v2)

No coupling: 6 =0 Strong coupling: 0 = 7/4
¢+,r = d)l,r ¢+,r = \/5/2(¢1,r + ¢2,r)
¢—,r = ¢2,'r ¢—,r = \/5/2((1)1,7" - ¢2,r)

Uy = U1 v =1 =vp =1

U_ = Uy vy =1+u
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01) = [ drpr(a)ol o+ L.0)0) (4)
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l61) = | dzpr(z)0] ,(z + L,0)[0) (4)

Exponential packet
or(z) = V2T e 0% T2g (1)
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01) = [ drpr(a)ol o+ L.0)0) (4)

12 0= 07K | Exponential packet
T 1 or(z) = V2Te 0z~ I2g(g)
S :

02 | wide in energy space

V= GO/F =1
€9 = 175mK

energy-resolved

v=38
60=0.7K
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@s,0(@, ) = €/T02¢5,1(2, 1) ()
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as,0(z, ) = €/m02¢5,1(7, ) (5)

Outer injection Inner injection
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QS,L(x: t) = e/ﬂ-a’bqbs,L(ma t)
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as,0(z, ) = €/m02¢5,1(7, ) (5)
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A q1,L
NN

A
|

0.2

A

N

-0.2

10 15 20

z(pm)

o fast charged mode: & &

o slow neutral mode: & «

Inner injection

/N AN
Y e
N Y

-1 1N
10 15 20

z(pm)

A
|

® b
S @

Interactions and chz fractionalization in an electronic Hong-Ou-Mandel interferometer

8/ 16



Injection and fractionalization

© Hong Ou Mandel interferometry

sions and charge fractionalization in an electronic Hong-Ou-Mandel interferometer




Injection and fractionalization

o Inner (outer)
injections

o Backscattering:

[ R inner channels
I ' S ANA ) 0.2
‘ 42,1 0
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'—\f—> o Inner (outer)
~ [ injections

. o Backscattering:
inner channels
I M{“-L
! A @r 02
I l7f' 0
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10 15 20
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St = [ dtdt (1 (DR (#) ~ (R(ONH(E) (6)
averages performed on |¢r,)

H. Lee and L. Levitov, arXiv:cond-mat/9312013, 1993
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\‘ o Inner (outer)

injections
S o Backscattering:
inner channels
I AAa.r) 0.2
! A &L | Ti lay 6T
I T o Time delay
J—0.2
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Show = [ didt (h(D1(¢)) ~ (h()(1(¢) (6)
averages performed on |¢r) ® |pg)

G. Burkard and D. Loss, PRL 91, 2003
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2e°RT .
SupT = —WRG {/dyLdZL or(yr)e1(22)9(0, 2 — yr)

hs(t;yr, + L, 2z, + L) ]}
2 S

-1
/dt dt Re [Q(Ta O) } |:hs(t+7—’ yr, + L, z;, + L)

(7)
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2¢’RT .
SHBT = —WRG {/dyLdZL or(yn)er(z)g(0, 2z, — yr)

hs(t;yr, + L, 2z, + L)
2 s\ Uy ’ —1
/dthRe [9(7’0) } [hs(t-l-T; yr+ L,z + L) ]}

N = (¢r|ér)

(7)

Interactions and charge fractionalization in an electronic Hong-Ou-Mandel interferometer



Injection and fractionalization Hong Ou Mandel interferometry

2e°RT «
SupT = —WRG {/dyLdZL or(yr)e1(22)9(0, 2 — yr)

h(t; yr + L, 2z, + L) ]}
2 S

-1
/dt dt Re [9(7'70) } |:h5(t+7—7 yL—I—L, ZL+L)

(7)

_ [ sinh (Z'BM ) sinh (iﬂﬂi) "
9(t,z) = | sinh (%) sinh <%) i
L 3
. [ () | [sinb (Pat) ]
hs(t;z,y) =  sinh (%) sinh (%> .
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2e2RT
Saom(6T) = —@:;WRG {/dyLdZL or(yr)er(z0)g9(0, 2z, — yr)
X /ddeZR ©r(YR)PR(2R)9(0, yr — ZR)/dT Re Q(T, 0)2]

/dt hs(t;yp + L,z + L) hy(t+7—0T;L— yR,L—ZR)_l]}
s(t+7;yp+ L,z + L) hy(t—0T;L— ygr, L — 2R)
(10)
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Snom(dT) = (2 7)” Re {/dZULdZL er(yL)er(20)9(0, zL — yr)
X /ddeZR ©r(YR)PR(2r)9(0, yr — ZR)/dT Re 9(77 0)2]

/dt hs(t;yr, + L, 2z, + L) hs(t—I—T—dT;L—yR,L—zR)_l]}
s(t+71yp+ L,z + L) hs(t—0T;L — yg, L — 2g)
(10)

N = (¢LloL)(dr|OR)
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2e2RT
 (2ma)'WV
X /ddeZR or(Yr)PR(2r)9(0, yr — ZR)/dT Re 9(T> 0)2]

/dt hs(t;yr + L, z;, + L) hs(t+7'—5T;L—yR,L—ZR)_1:|}
s(t+7yr+ L,z + L) hy(t—0T;L—yg,L— 2g)
(10)

Stom(6T) = Re{ Javndzs ou()9io0)g(0, 2 = )

Numerics: quasi Monte Carlo algorithm

T. Hahn, Comput. Phys. Commun., 2005
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e T =0
HOM dip HOM dip

o 6T = +2Lu/(1 — u?)
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Inner injections Outer injections
00T =0
HOM dip HOM dip

0 6T = +2Lu/(1 — u?)
SupT + asymmetric dip

T. Jonckheere et al., PRB 86, 2012
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Wide packets in energy
€ =17omK vy =1
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Wide packets in energy
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Energy resolved packets
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o dramatic loss of contrast (agreement with experimental results) !!
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Energy resolved packets
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o Interactions account for the observed loss of contrast!
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o Interactions account for the observed loss of contrast!

@ The contrast depends on the energy resolution and the
injection energy of the packet.
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o Interactions account for the observed loss of contrast!

@ The contrast depends on the energy resolution and the
injection energy of the packet.

o Fast and slow excitations interference — lateral dips/peaks

tions and cha ‘ractionalization in an electronic Hong-Ou-Mandel interferometer

16 /



Injection and fractionalization Hong Ou Mandel interferometry

v = 1: electron-hole interferometry

Swom(8T) _ |, |5 dk 8e(t)i (k)" (1 — i) [

2 Sppr T dk |6 (P~ fy)? ()

Wide in energy Energy-resolved
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v = 1: electron-hole interferometry

Swom(8T) _ |, |5 dk 8e(t)i (k)" (1 — i) [

2 Sppr T dk |6 (P~ fy)? ()

Wide in energy Energy-resolved
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sk . slow 08} N — slow
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