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Zpravy Sport Okresy Tipy navylet Pocasi Pomahame Nas kraj

Zefektivni Sifrovani i vyvoj léku. V Ostravé spustili

prvni tuzemsky kvantovy pocitac

(2 Darek Stalmach

23. zari 2025 13:42
kvantovy pocita¢ VLQ. Do provozu ho v Utery slavnostné uvedli v ndrodnim
superpocitacovém centru IT4Innovations pfi Vysoké $kole barské — Technické
univerzité Ostrava (VSB-TUO). Pom(ize napiiklad s vyvojem Iék.

L,Umozni fesit Ulohy, které jsou pro klasické stroje prakticky nefesitelné —
tfeba v kryptografii, materidlovém vyzkumu nebo pfi vyvoji IéCiv. Je to

UpIné novy zplsob prace s informacemi a musime se ho naudit vyuzivat,”

uved| feditel IT4Innovations Vit Vondrak.

Zajimava je i energeticka efektivita kvantového pocitace. Ten nyni stoji v
bezprostfednim sousedstvi svého predchlidce, superpoditace Karolina,
ktery v IT4lnnovations nadale funguje.

,Nas kvantovy pocita¢ ma pfikon asi 25 kilowattd, zatimco superpogitaé
Karolina potiebuje pfiblizné 800 kilowattd,” porovnal obé zafizeni Marek
Lampart.

2 Novinky.cz

Hlavni stranka Stalo se Domaci Volby Zahrani¢ni Valka na Ukrajiné Komentare K

Interneta PC  AutoMoto Véda Cestovani Historie Podcasty a porady Sport Kvizy

Nepotrebuje roky, vse spocita za
minuty. Cesko ma prvni kvantovy
pocitac

Pavel Karban, Richard Novak
D vybrat autory ke sledovani v

’ 4:29 @ Chcete-li &lédnek poslouchat, piihlaste se

~ sdilet @B 129
23.9. 2025, 15:57 + Ostrava

Cesko spustilo v ttery sviij prvni kvantovy po¢itac, disponuje jim Narodni
superpotitaéové centrum IT4Innovations p¥i VSB-Technické univerzité
Ostrava. Dle o¢ekavani kvantové pocitace zcela zméni zptisob, jakym fesime
extrémneé slozité vipocetni problémy. V porovnani s klasickymi PC sestavami
jsou totiz extrémneé rychlé. Prvni tuzemsky kvantovy pocitac dostal jméno VLQ,
je mimochodem i jednim z prvnich v Evropé.

,Napiiklad rozklad prvocisel, coz je zdklad kryptografie, zabere klasickym
podita¢tim klidné i roky. Kvantové pocitace se dostanou na minuty. V tom je ta
obrovska zména, ze dovede zrealizovat ¢asové velmi néroéné tlohy v pomérné
kratkém case,” ptiblizil béZnym uZzivatelim schopnosti kvantového stroje Vit
Vondrak, feditel IT4Innovations.

https://www.idnes.cz/ostrava/zpravy/kvantovy-pocitac-vilg-t4innovations-vsb-technicke-univerzity-ostrava.A250923_124108_ostrava-zpravy_dmk
https://www.novinky.cz/clanek/internet-a-pc-hardware-nepotrebuje-roky-vse-spocita-za-minuty-cesko-ma-prvni-kvantovy-pocitac-40540237
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VLQ KVANTOVY POCITAC

ARCHITEKTURA

. 24 fyzickych qubitd,

. topologie ve tvaru hvézdy,

- celkové naklady na systém ¢ini 5 milion EUR,

. integrovan do superpocitace EuroHPC KAROLINA,

. 1QM Quantum Computers dodavatelem systému,
https://www.itdi.cz/infrastruktura/vig-kvantovy-pocitac - instalace a zprovozneéni v roce 2025.
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Kvantova hradla
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Realizace kvantovych pocitacu

Fig.1| The Sycamore processor. a, Layout of processor, showing arectangular
array of 54 qubits (grey), each connected toits four nearest neighbours with
couplers (blue). The inoperable qubit is outlined. b, Photograph of the
Sycamore chip.
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At Google Quantum Al, our mission is to build quantum computing for otherwise unsolvable problems. We are focused
on unlocking the full potential of quantum computing by developing a large-scale computer capable of complex, error-
corrected computations. We're guided by a roadmap featuring six milestones that will lead us toward top-quality

quantum computing hardware and software for meaningful applications. Learn more at quantumai.google/
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Bose-Einsteinova kondenzace
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Supravodivost
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Tunelovani pari a Josephsonovy jevy
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o \ PRESS RELEASE

N 7 October 2025

The Nobel Prize in Physics 2025

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Physics 2025 to

John Clarke Michel H. Devoret John M. Martinis
University of California, Berkeley, USA Yale University, New Haven, CT, University of California, Santa Barbara
University of California, Santa Barbara and and Qolab, Los Angeles, CA, USA

Google Quantum Al, Santa Barbara, CA, USA

“for the discovery of macroscopic quantum mechanical tunnelling and
energy quantisation in an electric circuit”

John Clarke, born 1942 in Cambridge, UK. PhD 1968 from University of
Cambridge, UK. Professor at University of California, Berkeley, USA.

Michel H. Devoret, born 1953 in Paris, France. PhD 1982 from Université
Paris-Saclay, France. Professor at Yale University, New Haven, CT, and
University of California, Santa Barbara, and Chief Scientist for Quantum
Hardware at Google Quantum Al, Santa Barbara, CA, USA.

John M. Martinis, born 1958 in Los Angeles, CA, USA. PhD 1987 from
University of California, Berkeley, USA. Professor at University of California,
Santa Barbara and Chief Technology Officer at Qolab, Los Angeles, CA, USA.

Nature | Vol 646 | 16 October 2025 | 523
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Makroskopické tunelovani

e \IaIS'LLdnol Ham L‘léon\‘ﬂ.’m

n . _ A T _ Qo) ot
H=E, (on) - E;(wste + bIo 8¢) Ec= = Ea= L5

e Folnala Foektovm/calstiee v Pot{V\CCQ’LL‘ \](AC{’) ~ COSA(( _ IL];'Q_S A(f

o

-1 5\1;&‘(

Y
7

a¢

-] .
o tunelovan/ ~ e re«(-)hae na IL;‘-.s

e FF’eckoo( nwa E, 'Domoc\' MW pul2n s TR = E - E, uswadn tunelovam’



Supravodivé qubity
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Prvociselny rozklad
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ARTICLE OPEN ") Check for updates E -_.—: —_———==
Analyzing the performance of variational quantum factoring -
on a superconducting quantum processor

Amir H. Karamlou ®"?**, William A. Simon (', Amara Katabarwa', Travis L. Scholten®, Borja Peropadre’ and Yudong Cao'*™

In the near-term, hybrid quantum-classical algorithms hold great potential for outperforming classical approaches. Understanding
how these two computing paradigms work in tandem is critical for identifying areas where such hybrid algorithms could provide a
quantum advantage. In this work, we study a QAOA-based quantum optimization approach by implementing the Variational
Quantum Factoring (VQF) algorithm. We execute experimental demonstrations using a superconducting quantum processor, and
investigate the trade off between quantum resources (number of qubits and circuit depth) and the probability that a given biprime
is successfully factored. In our experiments, the integers 1099551473989, 3127, and 6557 are factored with 3, 4, and 5 qubits,
respectively, using a QAOA ansatz with up to 8 layers and we are able to identify the optimal number of circuit layers for a given
instance to maximize success probability. Furthermore, we demonstrate the impact of different noise sources on the performance
of QAOA, and reveal the coherent error caused by the residual ZZ-coupling between qubits as a dominant source of error in a near-
term superconducting quantum processor.

npj Quantum Information (2021)7:156 ; https://doi.org/10.1038/s41534-021-00478-z

1099551473989 = 1048589 * 1048601
10000000000000010011000000000000101000101 = 100000000000000001101 * 100000000000000011001

import numpy as np
n = 8219999

n = 549755813701

n = 1099551473989

n = 261980999226229

for p in range(2,int(np.sqrt(n))):
if n%p==0: print(p,n//p)
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A First Successful Factorization of RSA-2048 Integer

by D-Wave Quantum Computer

Chao Wang, Jingjing Yu, Zhi Pei (&9), Qidi Wang, Chunlei Hong

Show Author Information v

Abstract

Integer factorization, the core of the Rivest-Shamir-Adleman (RSA) attack, is an exc
challenge. As of this year, a group of researchers’ latest quantum supremacy chip re
for cryptanalysis. Quantum annealing (QA) has a unique quantum tunneling advantag
escape local extremum in the exponential solution space, finding the global optimal 4
higher probability. Consequently, we consider it an effective method for attacking cr;
According to Origin Quantum Computing, QA computers are able to factor numbers

magnitude larger than universal quantum computers. We try to transform the integer
problem in RSA attacks into a combinatorial optimization problem by using the QA alg
quantum computer, and attack RSA-2048 which is composed of a class of special in

experiment factored this class of integers of size 22948, N=pxq. As an example, the

N=2344221089529646655151068154361983197810258179973661124697652159019189322413578902
50706780519768673493065933323317287750867313641112828898759744515604087401460159349
86990476214270640086817425581538170373870259313066583768903697048280641467367411589
93910041461135601151339797803821866970974724786872772467600158490577052523497666938
2895464232871732123454572174833964467804115311936850586791492844973560905229429892
43892620418817449054375508097262165283165093027743111302874592959317102563951824995
592125577639307824751973466650905577615294850136034520222422755996443865335294973
2541506721438058592990053089448078211591, and the obtained factors are as follows:

p=153108493870511529343183982694581037554816693901893186090279800600449285091109272
5780710664273360703216936015622744330985806196000996639054102790231481525239396500
7161559607741351646932146648645492140456834249721659196143935406484425820073873243

4241527208989488198329400820115825335921585482389611993667849543,

q=153108493870511529343183982694581037554816693901893186090279800600449285091109272
5780710664273360703216936015622744330985806196000996639054102790231481525239396500
7161559607741351646932146648645492140456834249721659196143935406484425820073873243
4241527208989488198329400820115825335921585482389611993667849537.

results of 10 RSA-2048 attacks in the appendix.(This marks the first successful factorization of RSA-

2048 by D-Wave quantum computer, regardless of employing mathematical or quantum techniques,
despite dealing with special integers, exceeding 2'°6'-1 of California State University.(This experiment

verifies that the QA algorithm based on D-Wave is an effective method to attack RSA.
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a constant-level solution space search problem, which greatly saves computational resources. The

integer factorization

1EEE Xplore®

5w 10070214 Prowy
ISSN 1878-7606 (Onine)
N trarisN

TSINGHUA

Science and Technology

BN 0l 30 No.3 / June 2025 I

SPECIAL ISSUE ON QUANTUM COMPUTING MODELS
FOR 5G AND BEYOND COMMUNICATIONS

SPECIAL ISSUE ON CROSS-LAYER AND
COLLABORATIVE OPTIMIZATION TECHNIQUES IN
SPACE-AIR-GROUND-SEA INTEGRATED NETWORKS

D::\LWaulke

The Quantupi| Computing Company™

special integers discussed in this article is the product of two prime numbers differing at only 2 bits, it is
worth mentioning that the special integers considered in this paper are all semi-prime numbers, that is,
the decomposed factors are all prime numbers
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