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If we follow exactly the same steps of the first
exercise sheet it is possible to show that
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EXERCISE 3 IDENTIFYING COMPONENTS ON A REAL

TANTI DEVICE

1 7 confinement heterostructure
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Silicon is used as a dopant for the top AlGets Silicon

impurities in the AlGets lattice introduce free electrons
whose energy lies et higher energy levels then the
conduction band of Gets As a consequence elections
at the n'Algets Gets interface which are free
to more diffuse down to the conduction band of
Gets Now in the mt_Alfets there is a region
which is not neutral anymore because of the lack

of electrons In his region called depletion region
only the positively changed Sit ions are left

According to Poisson equation DI E where

p is the charge density and I the potential drop
e non zero met charge will induce e band

bending

E
ite

where the conduction band of Gets lies below the
Fermi level e Idea is accumulated This

phenomenonis called DELTA DOPING Or REMOTE Doping

because he dopants the impurities are not directly
in the lager where the electrons are accumulated
which means that the mobility con be extremely











































































high s so millions FI
Xy confinement metallic gates to locally deplete
me Idea to define ads and or to change the

YDS chemical potential
9Pa fate

IMPARA

EstetiInas differing contacts
IIII

ohmic

plunger barriergates
gates

Ohmic contacts low resistiva and linear in

biasmetal to semiconductor contacts

They allow Lo ground the 20cg the reservoirs

so that their potential is defined and not floating
and to apply bias voltage to measure e current

from source to drain

Depleting Hey deplete the area

underneaththrough negative voltages to define the

double quantum dat DUD in Combination with

the plunger gates The central depletion fate of the











































































3 controls the inter dot timeline coupling i e

Le rate at which one electron con hop from
one dat to the other one and viceversa The tuo side
barriers control the dat to reservoir tunneling
Plungefalz they confine the ADS in

Combinationwith the depletion gets and hey control

the electrons number in the Uds

DepletianIsplit i dit splits the ads array
from the UPC quantum point contact in such a

vey that the ho currents Ideas and tape
con be monitored independently
Greff his gate is able to pinch off me

Upc channel by applying negative voltages The

voltage of he are fate is parked at the most

sensitive point so that timeline events in the

Dys con shift his curve thus changing Iarc

channel
riletti shift of the curve due Lo

off

To improve the sensitivity of the UPC used for
readout he are can be replaced by e sensing dot















In this way the chemical potential of the sensing
dot is much more sensitive to hunting events

in the Das then the shift of the pinch off curve
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3 For spin manipulation e strip line is missing
for electron spin resonance ESR A current

flows through the shipline ho generate e magre
Le field to manipulate he spin state The

Ship line is made of a superconducting material
such that then is no thermal dissipation which

can be detrimental for a system operating et so mh
Notice that in a system like Gets the spin
orbit interaction con be used to manipulate spins

only via electrical signals applied through the

gates already shown in the figure
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The matching Condition has to happen at the resonator
resonance frequency wo

zaino It Itm
Considering that Zo is a real number we have

to compute Zanni
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Matching condition Zo

2 I Zo Rs 50 O 30 10 7 3µL


