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Datorzinatne un fizika

Klasiskie
algoritmi

Kvantu algoritmi
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Hardware

Tradicionala
(kvantu) elektronika

e = nepartraukta vide

e = diskrétas dalinas

Moderna (“nano”
kvantu elektronika




Kvantu fizika projekta

Hardware

Klasiskie — Tradicionala
algoritmi (kvantu) elektronika

4 )

Cietvielu kvantu kimija: kvantu mehankas vienadojumu
skaitliska risinasana jauna tipa elektronikas materialiem
(Sergejs Piskunovs, Dmitrijs Bocarovs)




Kvantu fizika projekta
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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”
@ | kvantu elektronika




Kvantu mehanika fizika acim

e Laisistema darbotos kvantu mehanikas likumi,
ta ir labi jaizolé no apkartéjas vides...

Lidzigi ir ari ar
klasisko
mehaniku!




Kvantu mehanika fizika acim

e Laisistema darbotos kvantu mehanikas likumi,
ta ir labi jaizolé no apkartéjas vides...

e ...unjo sistéma ir lielaka, jo labak ir jaizolé!
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Koloidu izcelsmes kvantu punkti
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* Koloidalie kvantu punkti: 2-10 nm
Kyung-Sang Cho et al., Samsung Advanced  Pamata optiskie un

Institute of Technology demonstrate
(Seth Coe-Sullivan, Nature Photonics 3, 315 -
316 (2009))

optoelektroniskie pielietojumi


http://www.nature.com/nphoton/journal/v3/n6/full/nphoton.2009.83.html

Kvantu punktu zonu struktura
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Litografiskie kvantu punkti

GaAlds | Gads

* Litografiskie kvantu punkti: 10-100 nm
* Ladina neséju injekcija un kontrole ar lauka efekta un
tunelbarjeru palidzibu



Vienelektrona tranzistori

Noteces-izteces
spriegums
(dzen stravu)

Vienelektrona tranzistors
(kvantu punkts)

Aizvara spriegums
(maina potencialu uz punkta)
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Aizvara spriegums Vg



* Blokades nosacijums:

Kulona blokades energijas skalas

* Apgrieztais dzives laiks ”PTlfiS" |
(“rezonanses platums”) nvain +1 elektroni
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N RC Ec/e
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* Piku platums = const, ja
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Elektronu kvantu stavokla vadiba

* Elektronu orbitalais un/vai spinu stavoklis ka
kvantu informacijas neséjs

1 um

* NepiecieSamiba péc
koherentas dinamikas

 Piemers: divu kvantu
punktu “molekula”




Arpus lidzsvara stavokla vadiba

Measurement of a quantised electron pump current with part-per-million accuracy

S. P. Giblin,? M. Kataoka,! J. D. Fletcher,! P. See,! T. J. B. M. Janssen,’

J. P. Griffiths,? G. A. C. Jones,? I. Farrer,”2 and D. A. Ritchie?
! National Physical Laboratory, Hampton Road, Teddington, Middlesex TW11 OLW, United Kingdom and
? Cavendish Laboratory, University of Cambridge,
J J Thomson Avenue, Cambridge CB3 0HE, United Kingdom
(Dated: January 13, 2012)
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Quantum fluctuations and coherence in high-precision single-electron capture

Vvacheslavs Kashchevevs and Janis Timoshenko
Faculty of Computing and Faculty of Physics and Mathematics, University of Latvia, LV-1586, Riga, Latvia
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