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Klasiskie Tradicionala
algoritmi (kvantu) elektronika
e” = nepartraukta vide
e =diskretas dalipas
Kvantu algoritmi > Moderna (“nano”
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Kvantu fizika projekta
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Hardware

Tradicionala

(kvantu) elektronika
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Cietvielu kvantu kimija: kvantu mehankas vienadojumu

skaitliska risinasana jauna tipa elektronikas materialiem
(Sergejs Piskunovs, Dmitrijs Bocarovs)
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Kvantu fizika projekta mesr
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Kvantu punktu fundamentala fizika: preciza ladina satversa, kvantu
stavok|u inicializacija un manipulacija, kvantu sapinuma efekti
(VK, Janis Timosenko, Pavels Nazarovs)
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Kvantu algoritmi Moderna (“nano”
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Kvantu mehanika fizika acim  .5F
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e Laisistema darbotos kvantu mehanikas likumi,
ta ir labi jaizolé no apkartéjas vides...

Lidzigi ir ari ar
klasisko
mehaniku!
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Kvantu mehanika fizika acrm 0.2
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e Laisistema darbotos kvantu mehanikas likumi,
ta ir labi jaizolé no apkartéjas vides...

...un jo sistéma ir lielaka, jo labak ir jaizole!
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Kvantu punkts
(e=dalina ar diskrétiem
kvantu stavokliem)
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* Merki:

— Stravas fundamentala kvantu etalona izveide

— Elektronu kvantu stavoklu
kontrole dinamiskajos kvantu punktos

Electron counting A

I :ef 1epercycle\A

Frequency

e

ac Josephson Integer Quantum
effect Hall effect
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Electron
(a) escape rates

Fad=e(0'/Ec

ep(?) ,?FM(Q\M—: Eme !
0
<4+— Adiabatic Decoupling from Decay cascades =—>

equilibrium the Fermi sea Sfreezing out”

d
b0 = =Tu(®)Pn + o1 (H) P

VK and B.Kaestner,
Phys. Rev. Lett. 104, 186805 (2010)
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Decay cascade model ey

* Define (dimensionless): | Electron ;_(ji

. escape rates
X, = / I, (t) dt
to

n
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X > XS Xl >> . - —

* If there is scale separation...

e ...then the solution is

Po(t— oc) = e~ Xn — = Xn+a InX; = —a;V, +6;
In Xy = —aaVy + 01 + 02

S _Xm
<n> - Z € %Pn — —Fn(t)Pn + Pn+1(t)Pn+1
m




Electrons per cycle I/(ef)

—In (I/(ef)—n)
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Salidzinajums ar eksperimentu .£>F

Control voltage V (a.u.)
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st o f .« 02 raksturo sikna kvalitati
ol e S | _ precizitate novert&jums
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Fitting parameters!
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Dati noB.Kaestner, VK et al,Appl. Phys. Lett. 94, 012106 (2009)
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~ Sample A —FitAl
SampleB ——FitB

l, (PA)
60-
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40 L (PA) [ S a4 Anx10
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54.464- 8,=17.1 (Fit A2)
-200

l" ;{
VA ) — -0.198 -0.192 -0.186
O e f 340 M H Z VGD (V)

022  -0.20 -0.18
Veo (V)

S.Giblin et al., New J. Phys. 12 073013 (2010)



Elektronu korelacija kvantu punktos

* Ladina kubits

* Nem veéera Kulona
mijiedarbibu

| | * Nem veéera kvantu
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A Weichselbaum,? V. Meden.” and A. Schiller*

Charging of Narrow Quantum-Dot Levels
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