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KBeaHToBble BbluncneHus: kputepun AuBuruenuo OT

» A scalable physical system with well characterized qubits

» The ability to initialize the state of the qubits to a simple
fiducial state, such as |000...)

> Long relevant decoherence times, much longer than the gate
operation time

» A «universal» set of quantum gates

» A qubit-specific measurement capability
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MpenmyuiecTBa U HEAOCTAaTKM aTOMHbIX KyOMTOB 0T

Pros:

> Bonblune BpemMeHa KOrepeHTHOCTU:
T1 > 5 ¢ [Kuhr et al. PRA 72, 023 (2005)]
T> > 200 mc [J. Yang et al. PRL 117, 123201 (2016)]

» BbicTpbie u KauecTBeHHbIE OLHOKYOUTHBIE BEHTUIN
(Trj2 = 40 Hc ~ 107° T [Jones et al. PRA, 75 (2007)])

» Xopowue nepcnekTuebl macwTabupyemocTtu (cm. ganee)

Cons:
» Huskoe kauecTBo ABYXKyOUTHBIX BeHTUnelh (F ~ 0.85)
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OnTuyeckas gunonbHasi NoOBYyLLIKa T
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XapakTepHble MmacwTabbl

» [uogHbiii nasep, gnuta sontbl 980 HM/830 HM, MOLLHOCTL
30 mBt/2 MBT

» ®Dokycupoeka acdepuyeckoit anHzoi ¢ f = 3.1 Mm

» [nybuna noteHumana ~ 1 mK = nasepHoe oxnaxgeHue
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CxemMa ycTaHOBKU
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MarHuto-ontTudeckas NNOBYLLIKA
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dnyopecueHUnss aTOMOB B AMNOJIbLHOW NIOBYLIKE
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CronkHoBuTeNnbHas 6nokaga — mogenb'
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Koppensiumm MHTEHCUMBHOCTMU
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Bpemsa »xu3Hu n temnepatypa
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Nonorpadnyeckuini oNnTuYecknii NUHLET

SLM
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leHepauunsa ronorpamm
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ConmeeHme BOJ/IHOBbIX BEKTOpPOB

[one orpaHu4eHo n3-3a KOHEYHONW anepTypbl JUH3

SLM

s
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Conpsi>keHne BOMHOBbIX BEKTOPOB OT

Conpsiratownii Teneckon ysenn4dueaet none go ~ 200 x 200 mMkm

SLM

g
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rlpOI/ISBOJ'IbeIe ABYMepHblieé MaCCuBbl /10BYyLLIEK
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YcTaHoBKa C cucTtemMoin BM3yanmsauum u agpecaunuv
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Maccusbl u3 OAMNHO4YHbIX aTOMOB

CHumkn oxnaxgaemoii go —20°C CCD kamepoii

Jkcnosuums 25 ¢ Skcnosuumsa 30 ¢ Skcnosuumsa 30 ¢
MouwHocTts 11 MBT MowHocTs 33 MBT MouwHocTe 23 mBT
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Apapecayusi ¢ nomouibio 3epkana

PacTpoBoe ckaHWpOBaHMe NOABVXKHBIM 3€PKaJIOM, AETEKTUPOBaAHUE
naBnHHbIM hoToANnofOM — Bonblie curHan/wym, MeHbLue
aKCNO3ULMs

JKCno3nums no
Tpurrepy =
€AVUHCTBEHHbI aTOM
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Bnuvxaiwmne nnaHbl

> VmeHbwnTb gucnepcuto raybunbl nosywek. Hanpumep,
MOXXHO UCMO/Ib30BaTh N3MEPEHHYIO UHTEHCUBHOCTL Ha HOBOM
ware anroputma C.

> VYBeN4nTb NOJIHYIO MOLWHOCTb JIOBYLLUKM, €CTb 3anac B 2-3
pasa.

> PeanuzoBate guHamuyeckoe nepemeryenune nosywek. OueHuTs
Harpes 1 NOTepM aTOMOB MPU NEPEMELLEHN.

> Peann3oBaTh CUCTEMY aKTUBHOIO TPEKKUHIFA MOJOXKEHUS
agpecytoutero 3epkana. [lpogemMoHCcTpmpoBaTh agpecHsbie
N3MEPEHNS N OAHOKYOUTHbIE ONepauni, OUEHUTb KPOCC-TOJK.
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NMyTb K KBAHTOBOMY perucTpy

» OZHOPOAHO 3aMNOJIHEHHBIE PELLETKUA — NEPEMELLEHNE aTOMOB
(TecTupyeTcs MONHOCTLIO FrONOrpacOMyecKmnii BapnaHT)

» OpHOKYbUTHBIE ONepayun C agpecauneil — onTUYeCcKne
paMaHOBCKME nepexoapl (NnasepHas cuctema yxe roToea)

> [lByxKyOuTHbIE Onepaunn — pugbeproBCKue BEHTUIIH,
0ByxdhOTOHHOE NN TpexdoToHHOE BO3bYXAeHNe
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BbiBoabl

» PaspaboTaHa ronorpaduyeckas noBywKa NS OANHOYHbIX
atomos 2'Rb.

> [lpogeMoHCTpupoBaHa BO3MOXHOCTL CO3AAHNSI MAacCUBOB
JIOBYLUEK B NPOWU3BOJILHONR NPOCTPaHCTBEHHON KoHUTrypauun.

» BosmMoxHble pasmepbl Maccueos — bonee 400 nosyluek

> [lpofeMOHCTpUpOBaH yCTOMYMBLIA 3axBaT A0 15 OfUHOYHBIX
aTOMOB.

> [lpoaeMOHCTpMpoBaHa BO3MOXHOCTbL DbICTPOIi
WHOWBUAYANbHOI agpecaunn aToMOB B MacCuBe
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