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Moaenb:

ABa cnNnHa + marHuTtHoe nosae + CBY + obmeHHOoe B3anmoaencresue

v“hQ =0, Ug Bo NAapMOpPOBCKasa npeteccnsa
B = BO + SB(t) \ J QU g

" 0,—Ag/2 0, +Ag/2

obmeHHOe B3aumMmoaencTeme
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+ ocumnnauum Pabu
(BbI3bIBaemble CBY-nonem)

+ CBY marH. none B,, cos Qt (B nnockoctn XY) |+ obmeHHoe
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KBaHTOBbIE TOYKU B cucteme Ge/Si

2D maccuB Ge/Si KBaHTOBbIX TOYEK
A?ﬁi

Tunun4yHble pasmepsbl: —
1-2 HM — BbICOTa
10-20 nm — ocCHOBaHue

ncnepcusa no pasmepam: ~10-
Bgrovenn no prowepau:10-

MnotHocTb: ~1010- 10" cm~2

_ T=350-500°C

Ge KT

JNlaTepanbHbIN
pa3smep
L>30 Hm



PasnuuHaa nokanmsauua sNeKTpoHOB
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Moaenb:

ABa cnNnHa + marHuTtHoe nosae + CBY + obmeHHOoe B3anmoaencresue
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Jlornyeckue onepaumm Ha AByX Kybutax 3agatotca matpuuamm 4x4,
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Jlornyeckue onepaumm Ha AByX Kybutax 3agatotca matpuuamm 4x4,
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MaTemaTnyeckaa NoCTaHOBKA 3a4a4u

Llenb: nogobpatb Takyto pyHKUuMo 6B(t), 4ToObl peann3oBaTtb 3agaHHYO
onepauuto U.
Byoem unckatb 8B(t) B Buae cuHycouabl: Acos(mt + @) +C.
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Kak aTo paboTtaet: noBopoT 1-ro cnMHa Ha 90°
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Landauer’s disclaimer
Nature, 400, 720 (1999)

“This scheme, like all other schemes for quantum computation, relies
on speculative technology, does not in its current form take into
account all possible sources of noise, unreliability and manufacturing

error, and probably will not work”



BbiBOAbI

B=B,+0B(t)

I_Ipe,D,J'IO>KeH MeTo[, BbINMofHeHus 1- n 2- Larmor precession h{2=g,4B,

KyOUTOBbIX NMTOMMYECKMUX onepauuin B
CUCTEME [BYX 3MNEKTPOHOB C MOCTOSIHHbBIM
OOMEHHbIM B3anMOAENCTBNEM C MOMOLLIbHO Go-g/2

nepemMmeHHoOro MarHMTHOro norn4. exchange

B cos(2t interaction
m

B pesynkrate BblYMCIIUTENbHbLIX 3KCMEPUMEHTOB
NPOAEMOHCTPMPOBaHa NpPMHUMNManbHas
BO3MOXHOCTb peanu3aunn gaHHOro MeToaa.

O6HapyXeHo, 4TO NapamMeTpbl CUCTEMbI ABYX 2,,~1.9995
SNEKTPOHOB, NTOKArNM30BaHHbIX B KBAHTOBOM .
Touyke Ge/Si, 6brnn3kn K onTuManbHbIM AN Si Ge

g,,~1.9984

peann3aumnn npeayoxXeHHoro metoaa. Sj
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QD groups grown on the distance 35 nm from surface of nanodisk contain mostly
two or three hut-clusters having L,~30-35 nm L, ~ 60-70 nm. Such parameters
satisfiy fully our demands and we grow QD group layer on the distance 35 nm from
the template disk layer. To increase the binding energy of electrons, the growth of
stacked QD structure with strain accumulation from different QD layers was used.
AFM images of test structure grown at the same growth conditions are shown in the

third column.
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For realization of the
simultaneous electron
localization at the base edge
and at the apex of QD it needs
to reach the balance in
positions of electron energy
levels in A, and A, valleys.

It can be obtained in fourfold
stacked structure with varied
spacer thickness: the central
spacer has d=5 nm, the lower
and upper spacers have d=3
nm.
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Simultaneous electron localization
in different A-valleys was proved
using ESR method. ESR
measurements were performed
with a Bruker Elexsys 580 X-band
EPR spectrometer using a
dielectric cavity Bruker ER-4118 X-
MD-5.

Two ESR signals are observed
simultaneously in the dark with g-
factors g,=1.9995 and g,=1.99886.
The ESR line widths are AH,= 0.3
Oe and AH,= 0.6 Oe respectively.
The absolute accuracy of the g
value determination was +0.0001.
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Self-assembled Ge quantum dots in Si matrix
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A. F. Zinovieva et al.,
Phys. Rev. B 88, 235308 (2013)




FIG. 1. Arrangement of quantum dots in the active (upper) layer and the
storage (lower) layer, designed to perform quantum logic operations based
on the control of the exchange interaction using single-spin rotations.
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FIG. 3. Time dependence of the error functional f(7), Eq. (5), for the opera-
tion “7/2-rotation around Z.” The error functional has a minimum at time
indicated by 7. The inset shows the tolerance range for time 7. One can sce
that the end of the logic gate can be controlled with accuracy *2ns, at
which the increase in error f does not exceed threshold 3f,,,:,..
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TABLE I. Results of numerical experiments. The controlling magnetic field
has the form 0B(t) = A cos(wt + ¢) + C. The value (1 — F) gives the aver-
aged probability of the error, with F the gate fidelity. 7 1s the gate duration.
The results were obtained for the following parameters: mean g-factor value
go=2, g-factor difference dg = 1.1-10"7, exchange interaction
J = 107" eV, microwave frequency Q = 9 - 10” Hz, microwave field ampli-
tude B,,= 1 G.

Operation 1 - F o (MHz) A (G) P C (G) T(us)
Storage 1.95-107 14.80 1.24  0.08 2.417 7.212
VSWAP 9.44 - 10~* 6.79 0.99 3.14 —0.009 11.104
SWAP 1.06- 107 6.79 0.87 0.00 —-0.005 22.209

n/2-rotation  4.00 - 10~ 14.39 0.81 0.85 2.319 1.700
around Z

n/2-rotation  3.64 - 10~ 17.43 1.96 627 =2.710 0.375
around X

n/2-rotation  4.53 - 10~ 14.40 1.24 1.82 1.323 1.309
around Y

n/4-rotation  1.40 - 1072 0.741 0.07 3.05 0.253 0.664
around X

n/8-rotation  5.55 - 10~ 4816 1.00 599 —0.029 1.424
around X
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