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OCHOBbI KBAHTOBOTIO KOMUIMBEOTEPA - rrrrrremmmmemssmssssssssssssssmssssssssmssssesss

@ KBaHTOBbLIM KOMMbIOTEP — BbIMUCANTENBHOE
bur Kyéur
YCTPOWCTBO, KOTOPOE OCHOBAHO Ha ABYX 0
NPUHUMNAX KBAHTOBOM TEOPUN: KBAHTOBAA .
Cynepno3numsa n KBaHTOBaA 3anyTaHHOCTb
@ KgaHTOBbLIN 6UT (KYyOUT) — HAMMEHbLUUN
3IEMEHT ANA XpPaHeHUA HbopmaLun.

MoKeT NPMHUMATb CYynepno3nLmio 3HaYEeHU

Onl
@ BbiuvcieHna — npUMeHeHne YHUTapHbIX '
npeobpa3oBaHMN Hag CUCTEMOI KybuToB L !
BUT MOXET HaXOAUTCA B COCTOAHUU Ky6uT npeacraenser co6oii cynepnosuuuio
uan 0 unu 1 ABYX NOTMYECKUX COCTOAHMIA



COBbITUA 2019 TOMIA oo

@ HPE - octaHOBMA pa3BUTUE HaNpPaBAEHUA No uccaegoBaHuto /
pa3paboTke KBaHTOBbIX KOMNbOTEPOB. (Business Insider, 8/11/2019).
(HPE npoponrkaet nHBectupoBaTb B lonQ — cTapTan, OCHOBAHHbIN B
2015 roay, ans pa3paboTKu KBAHTOBOro KOMMbIOTEPA.)

@ Google —B okTaAbpe 2019 06bABMA O KKBAHTOBOM NpeBoCcxoAcTBe» 54-
KybuTHbIN npoueccop Sycamore, 3a 200 cekyHA, pewlaeT 3aaa4vy, -
. o IBM Summit — 520 m? 4608 cepsepHbIx y3108 IBM Power
KoTopyto cynepkomnbtoTep IBM Summit (200 netadnonc, 250 netabaunT) Systems AC922
byaet pewatb 6onee 10 000 net (IBM onpoBepr 1 3aaBun o 2,5 aHsx).

® IBM - B AHBape 2019 ob6bsaBuUN
o poctynHoctn IBM Q System
One gns 6usHeca, 20-
KYOUTHbIN KBAaHTOBbIN
KOMNbIOTEP




HA CTbIKE KNACCUYECKOTO N KBAHTOBOITD -rorerereresssessessssssesmssssssmesssssssnes
MWPA

@ D-Wave —2000 kybutos! HO, 3To He KBaHTOBbIN KOMMNbIOTEP, @ KBAHTOBbIN
BbluncantTenb;, MorKeT pewaTb TONbKO O4HY 33434y — NOUCK MUHUMYMA
3a4aHHON GYHKUUN.

@ [lepsbii B Poccun KBaHTOBbIN TesiedOH — MOKA HE UCNONb3YET KBAHTOBOE
lwndpoBaHMe. B ocHOBe — KnaccuyecKkoe WndpoBaHMe + nepeaaya Kato4en
KBaHTOBbIM cnocobom (Quantum Key Distribution). OrpaHnyeHmne — pacctoAHUA

(Makcnmym 100 Km Npu CBA3M TOYKA-TOYKA)
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NMPAKTUKA: KBAHTOBbLIE BbIYUC/IEHNA HA
BA3E IBM Q EXPERIENCE



YTO TAKOE IBM Q EXPERIENCE = s

@ O6nayHasa nnatdopma, obecneumBatowan A0CTYN K KBaHTOBbIM mowHocTaAm IBM Q Network

Tenerife I"I'nlq::',nu Poughkeepsie IBM Q
(IBM Q (IBM Q (IBM Q Network)System One
Experience) Network) (In preparation for
the IBM Q
Network)

|Relaxatiﬂn (T1) in microseconds 51.1 843 732 739

mean 5T7.7 148.5 123.3 132.9

best 423 422 304 38.2

Wworst

|Dephasi|1g (T2) in microseconds 259 49 6 Hh6.2 691

mean 40,2 784 123.6 100.8

hest 10.6 243 10.8 3972

WOrst |

Two-qubit (CNOT) error rates x10-2 4.02 2.84 225 1.69

imean 2.24 147 1.11 0.97

best 5.76 7.12 6.61 285

wWorst

Fingle-quhit error rates x10-3 1.65 1.99 1.07 0.41

mean 0.69 0.64 0.52 0.19

best 3.44 6.09 2.7 (.82

Wiorst



4TO TAKOE IBM Q EXPERIENCE

& quantum-computing.ibm.com

IBM Q Experience

* & 0 @

Welcome
Vladimir
Litoshenko

Personal profile
15/ 15 credits

See More

You have no experiment runs in the queue.

New here? Get started with the IBM Q

Experience!
‘\0/
o

Circuit Composer Qiskit Notebooks

Create your first notebook and
start using Qiskit

Create a notebook —>

Explore the graphical interface
for creating and testing circuits

Create a circuit —»

These are the quantum systems and
simulators that you have access to.

online
ibmg_16_melbourne (14 qubits)

Queue: 26 jobs

online
ibmq_london (5 qubits)

Queue: 115 jobs

online
ibmq_burlington (5 qubits)

Queuve: 43 jobs

aonline
ibmq_essex (5 qubits)



AJITOPUTM TPOBEPA (1996 [Of)  rmmmmemmssmsmsomsmmsnssmssne

3a/a4a ONTMMa/IbHOIO NOWUCKA B HECTPYKTYPMPOBAHHOM 6a3e AaHHbIX
Anroputm JloBa lpoBepa NO3BOASIET COKPATUTb KONIMYECTBO Nepebopos 1 HaNTH
3HavyeHue F (x) =1

B ocHOBe anroputma — ycuneHne amnamTyabl UeneBoro COCToAHUA Npu 3a cYeT
ybbIBaHMA aMNAUTYAbl BCEX APYTUX COCTOAHWNM

Mpumep: Monck umeHn nNo Homepy TenedoHa B TenepoHHOM CNPaBOYHUKE
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PE3V/ILTAT BbIMOMIHEHUA AITOPUTIMA s
rPOBEPA HA KBAHTOBOM CUMY/IATOPE

Result 5dcc2ca82ffcfd00114133chb

Type Provider Mo. Circuits Created

Composer Nov 13, 2019 7:17 PM

© Created ) Transpiling <) Validating ) Inqueue &  Running ) Completed
631ms B66ms 1.2s 1ms

Run details

Backend Shots Status Time taken Last Update

ibmg_gasm_simulator COMPLETED 3s Mov 13, 2019 7:17 PM



PE3Y/IbTAT BbINO/IHEHUA AITOPUTMA TPOBEPA

Result

Histogram

Probabilities
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PE3V/ILTAT BbIMOMIHEHUA AITOPUTIMA s
rPOBEPA HA KBAHTOBOM KOMIbIOTEPE

Result 5dcc2bad2235450011422b6b

Type Provider Mao. Circuits Credits Created

Composer 3 Mov 13, 2019 7:13 PM
) Created & Transpiling & validating & Inqueue &) Running & Completed
545ms 1s 47m 47.9s 2.1s

Run details

Backend Shots Status Time taken Last Update
ibmagx2 COMPLETED 47m 52.65 Nov 13, 2019 8:01 FM



Cnacubo!

JlnToweHko Bhnagnmunp AHgpeesuy
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