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Kputepuu DiVincenzo

D. DiVincenzo, Fortschr. Phys. 48, 771 (2000)

1. Macuwmabupyemocms Hanuuue macirabupyemoit hbr3nu4ecKoi CUCTEMBI,
COCTaBJIeHHasl U3 XOPOILI0 OIpe/ie/IEHHbIX 3/1eMeHTOB (0OLIYHO KyOHTOB).

2. YMnuyuanrugupyemocms BO3MOKHOCTb PUBECTH CUCTEMY B IPOCTOE OCHOBHOE
COCTOSTHUE.

3. Ynpabraemocms CIOCOOHOCTD yMpaB/ieHHs COCTOSTHUEM CUCTEeMbI TTOCPeICTBOM
rocie/ioBaTe/IbHOTO IMMpYUMeHeHHs1 YHUBepCaJbHOro Habopa 3/eMeHTapHbIX
orneparyu.

4. Jlomexoycmoiiuubocms: BbICOKasi KOTEPEHTHOCTb U BO3MOYKHOCTD MO/aB/Ie€HUS
JeKOTepeHTHU3al[iU C TIOMOILIbIO IIPoLeypP KOPPEeKLIMH OIIMO0K 1 YCTOMUMBBIX K
OLIMOKaM BbIUMCIUTE/NbHBIX arOPUTMOB.

5. YGmepaemocms: BO3MOXKHOCTh U3MepeHUs1 COCTOSIHUSL CUCTeMBbI B YJ00HOM
Oasuce.
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Quantum correction of errors with ancilla measurement

. The n-qubit number |x> is coded to E(n+k) qubit

cx0)=c(x)

rn k n+k

. Quantum calculation process UC(x) introduces errors
E £, 3
E EiUC(x), E; - error operators

. Error syndromes are transferred to ancilla qubits:
S>> E, QUC(x)|0)=>D E, @UC (x)|i)

. Error identification by ancilla qubits measurement

> E,®UC(x)|i) ancille —_, . @ UC (x)|i)

measurement
. Idenditified error FE’; correction
E;'E,®@UC (x)|i)y=UC (x)|i)

. The ancilla qubits cleaning

|5) —|0)



4 Experimental Realizations of
Double-Well Potential

™

L. Kouwenhoven et al., TU Delft A. Sachrajda et al.,, NRC, Ottawa
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Electron in Double Quantum Dot

Two-level approximation for an electron in double-well

1 1
H, =- EgA(t)aX et (t)o,, in the basis [|O>,

1)

Control

0) 1)

Read-out

€p
1

gate Energy splitting: & :\/ £ +e;
w(r) =ay, (r)+ fyg(r)

gates
\ L. Fedichkin, M. Yanchenko, K.A. Valiev, Nanotechnology 11, 387 (2000).




NOT-gate
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-PHASE Gate
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Main Parameters

Parameter | Gate-engineered DD in Double P-impurity in Si
GaAs, Si
L 50 nm
a 25 nm 3 nm
Y(r) Gaussian ~exp(-r%/(2a?)) Hydrogenic ~exp(-1/a)
T 0
a

L, — distance between electron
density maxima;

\ a — dot radius.
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Coherent Behavior Observed in Experiment

Gate-engineered Quantum Double-Dot in GaAs

Source Left QD
Right D
=
/ = /,// : /7
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trol /./../..

300 nm
I ,..7-_
t
d 111 7 S

Gy GiGo Gy Gp

T. Hayashi, T. Fujisawa, H.-D.

: (6 vollace 0.3 0
Cheong, Y.-H. Jeong, Y. Hirayama, Gale voltage., Vg p

KPhys. Rev. Lett. 91, 226804 (2003) /
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