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Far-infrared
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corresponds to an elongation by 2 % along[1 10] (=5A!)

other possible explanation: symmetry breaking through
piezo-electric effects (Grundmann ef al. )



Lispersion of elliptic dots
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Magnetic effects

Eq,2(8)

4,200
1.02

1.01

2
E12 =23 meV = e n
4nEE L \j 2

Capacitance
=> (,= 6 nm
ho, =50 meV, ¢ = s
(l)o = mev, = m*(l)o
Far-Infrared
130 -120 -110 -100 -90 -80 = | fo=44nm

energy (meV)

L) 1 1 T ] L

e perpendicular field
® parallel field

_C‘,

=>

/ wave function compression

wq\2
02=424 /1 + (—2;)%)

| spin spiiting

IMI-O.Q




sa|biaua Bujbieys quiojnon ayj uo

ainjonJ4is JI9ys ay} Jo aduanyuj

n P
0 G0

i 1

1
1
I
]
-
|
|
|
|
]

8L 8L 81 /L gc

(Aew) seibious buibieyo

N
o

™
o

(4u) adouepoedes

‘_IC_.



0 Vg (V)

on-chip
to Lock-In

-0.2

D. Schimerek, S. Manus, W. Hansen

04
_H -

.6

-0.8

(‘n'e) soueryoeded

e e e T = v wwwr eIy FTEYT TEEETYWWNWIPS PEY TUETIVEEFTFPY PE TEETNTTEEFIVRY @Y ﬂ“.ﬂﬂl



0L i Ny

E :
o -02¢t
S N
'§ p ———
3 -0.4 \\\
<
T4

-0.6 |

-0.8 1 §

1 | 1 | 1 ]

0O 4 8 12 16 20 24
magnetic field (B)

tr Zo

._/z_.



30

_[3,

50
20
A. Whjs § P Hewrylak PlysRev. B 53 0941 (3¢)

e r—e cmEyT e —eT =Ty Pwv TWWETEEwWwEYPY PwEY TENRTVENSEEYYY. FEY INENWIT FERESYY PN T WU ETY HERYY



-+——y 50 meV —m

il -



4 D

uonemodny-Jakelouoll
UORDRISIH JOP—I0P

J0 sousny eygssod

‘eimpnas euy
N /

— o

> .
4900 =W m uonoessiul abueydxa

SSBU SAIOB1D JO 8dUaN|U

JO UORBUILLISIBP
—

awis-p — I/

- c eyt T =T —TFY FT—T TETY T TTewwYEyE WY TEWRYTTFEETEIYYy FEy ijnﬂ%:‘.‘a ﬂ“‘ja‘.‘:"‘u



capacitance (nF)
N
w

B=12T

1 i i 1 - |

-1.2

-1

-08 06 -04 02 0 02 04
gate voitage (V)

~l6-



_./'.‘.F._

8+ o® 0@ 0““00. .IOO

® an =S ipgm mugg » l»om

e v — Ty F=v TWEETTTEETEFIYY FEY TWEETVSNWEREYPP PEY TWTEIVOEEIIPY PV TRNENTTRERUNRY OUNE 1



A

009

o0y

:-Eov Jaquinu anem

L

R

0+

009

006

00¥

:- WO) Jaquinu anem

T

1

"l

Ot

009

005

00y

:-Eov 18quINu aABM

__/g_..



—m—_ 2R i

a e o

amd DALl

o
19y}

& 8

onergy (mev)

aad Abisdeon s .bhaa.

g &

energy (hev)

A~

ul R iu‘m ashan s
N

Anma

i

iag Abdknume s

hihBg s

i 1 ] 1
Vg=—0.78V L i Vg =030V .
n>! * nLe .
] ¢ . 'S * . ]
*3 T
1 | i |
1B 1 L I
Vg=—0.4OV e ] N Vg=OV .
nz 2 . n>5
. * | | g . :
[ ] L] _1. 0_ ™ L ] Py . -
| | | L
| I i i
Vg=—0.35V j - Vg=+0.10V
ns3 e ° Az é
[ ] ¢ * - =
] ) i . .
* e y &._ s * *
[ 3 L ] ™ y L ™ . . . .
| 1 | I
5 10 15 0 5 10
magnetic field (T) magnetic field (T)
-9 -



A. WOSS awd P Hau»y(uk,P&,ys.Reu.B §_§_ 41 L

90 - N=1

80 -
70
60 -
50 -
40
30 -
20
90
80

T 1 T — : | | T T T
O 5 10 15 20 25 O 5 10 1B 20 26 30
magnetic field (T)

*QO —



9 _ 2

amd Adi v o b s and LAl o d e i

AmE SALinsume s sbammas

12f sddnomes ramn

Summary

The combination of far-infrared and
capacitance spectroscopy allows for a
detailed investigation of the

many-particle states in InAs quantum dots.

The sheli structure of the electron states
reveals itself in a
non-monotonous Coulomb blockade.

The far-infrared response is strongly affected
by the electron—electron interaction, which
allows for

spectroscopy of a "Dot Periodic Table".

The charging

and the collective response of dot ensembles
is influenced by

lateral and vertical Coulomb coupling.



