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Charge sensing
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Single shot readout
spin to charge conr . ( destructive)
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Spin States in Double QBs
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• @ bow Vso
,
transport 0,4 • Buta charge

is only possible in triple E (cm) / 11,11 sensing measurement
points .

f. ↳ ↳ y. will detect any change
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ITB in e. config .
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→ negligible or respect tosmall tunnel coupling to
electrostatic coupling

(spin less)

(t spin, both e-
can occupy 413 ,

Ide- only costs Ec)



Q: How about large Ec ?

-D Reproduces left part of before seen fig ,
• Coulomb int is ~ Old - 2) higher than to
⇒ e-are strongly localised



High Bias Regime
(consider inelastic tunneling)
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• Introduce defying taxis) : levels inside dots are

detuned In respect to each other
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Spins in 2- e- DADS
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(Hubbard approx.)
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Idea :
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(Don 't consider spin flip mechanisms
& assume spin relaxation time To,
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SOS
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But where does it all come from ?

• Relativistic effect originating from charge carries moving in an
electric field .

Hence the mat
. paseen f corresponds in some way

to an E -field .

• The question which remains , is where the E-field
originates from . §!

When the potential through which the charge carriess move is in r - asym .,
the spin degeneracy is lifted even @ Be0.

• Can be the consequence of bulk inv . asym . of A)the underlying crystal , e. g .

Zinc - blende structure

• Or a structure inversion asymmetry of the confinement potential
e.g .
domain boundaries, interfaces , dangling bonds , (strainfields) §/ H)



BIA 51A

Independent of any microscopic The Bloch past , feels
" the

E - fields . Only microscopic .

atomic fields & the slowly varying
envelope ferric . " feels " the macroscopicCommon Dnesselhaus - Hamiltonian : environment

.
SIA spin splitting arises

HD - B ( { kx , ki- k:}o, tap .) when we have :

macro. E t micro
.

E ( from cones)

Strong dependence on main ( lacks in semi-classical derivation in Lorentz force)

crystallographic cities & ,,To first order (in E & k , using kptheo . ) theon the symmetry of the shape Rashtra - Hamiltonian is : (AD alongs )

of the radial confinement Hr = x (o xk ) E,
potential . if ki → LI expressions
prop - to Chi > - thy > can arise
which vanish in O - potential

.



Use of SOS forces :

13=(0/0,132) H' 88k£
x AC - driving¥:& p field along
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Our Direct Rash bee SOS

I find eigenstates in LuHinges -Kohn Hamiltonian
(2 classes of bands : (HH, LH, Spl . off) x 2 fos spin ) & rest)

2) H H vs LH difference is whether spin is parallel or anti parallel to motion
inside NW & ofcourse mass

3) Energy gap D= 9¥(In. - 7¥ fairly large
4g Under strong radial confinement & strong static strain
an (electric ) strain field is induced, which taken into account in
the Bir - Pikus Hamiltonian

,
math

.
resembles a Rashba-esque SOS

which is high tunable configE, of his , const
'

(GU)
et

5)
further the HH RLA states mix , when coupling to this §,strain field .


