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o S 32 A y. X PRX QUANTUM 2, 030305 (2021)
. . Even More Efficient Quantum Computations of Chemistry Through Tensor
2142 qubits logiques Hypercontraction
1 I Joonho Lee®,""% Dominic W. Berry,>"$ Craig Gidney,? William J. Huggins,3 Jarrod R. McClean,?

4M q Ub|tS phySIqueS Nathan Wiebe,** and Ryan Babbush®*+

tem pS de calcul de 4 jours , Department qf Chemistry, Columbia Umver.‘szty, New ‘York, New York, USA ‘

Department of Physics and Astronomy, Macquarie University, Svdney, NSW, Australia
pour Comprendre comment 3Googl‘e Quantum Al, Venice, California, USA

4Depurtment of Physics, University of Washington, Seattle, Washington, USA

Ia nature cree eﬁ:lcacement 5Paciﬁc Northwest National Laboratory, Richland, Washington, USA
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Reiher et al. FeMoCo [23] Li et al. FeMoCo [36]
O g e Algorithm Logical qubits  Toffoli count  Logical qubits  Toffoli count

Reiher et al. [23] (Trotter) 111 5.0 x 1013 — —
Campbell and Kivlichan et al. [52,53] (qDRIFT) (D16), (D17) 288 5.2 x 1077 328 1.8 x 1078
source: Even More Efficient Quantum gDRIFT with 95% confidence interval (D34) 270 1.9 x 10'° 310 1.0 x 10'¢
HCOQEg;i::;fogf b‘;]hoeor‘;';;iyeg“gi?;igif” Berry et al. [9] (single factorization) (B16), (B17) 3,320 9.5 x 1010 3,628 1.2 x 10!
e al, July 2021 (62 pgegy Berry et al. [9] (sparse) (A17), (A18) 2,190 8.8 x 100 2,489 4.4 % 101
https://journals.aps.org/prxquantum/pdf/10. von Burg et al. [10] (double factorization) (C39), (C40) 3725 10 x 1010 6,404 6.4 x 1010

1103/PRXQuantum.2.030305 This work (tensor hypercontraction) (44) (46) I 2,142 53 x 10° 2,196 3.2 x 1010 I
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FIG. 11. Non-Clifford gate cost for initial state preparation and quantum phase estimation. (a) The non-Clifford
gate cost due to Givens rotations used in the circuit for initial state preparation. (b) Toffoli gate cost of the quantum phase
x A N /'\ D U estimation algorithm. All calculations are done for the unit cell pf LisFeSiO4 with 156 electrons. The tota] number of qubits is
2,375 fof np = 4 and 6,652 for n, = 9. In the right figure we only depict Tolfoll gate count, as the number of T gates is much
smaller (< 3 X 10°). The total error ¢ mcludes contributions from different approximations throughout the algorithm, but it
does not take into account the error derived from a finite basis set. The slope of the Toffoli gate cost for fixed target precision
is a consequence of the leading cost term in (100), 12nn, [(x))/(26gprr)], where n, = [log(N/3 +1)]. These calculations were
performed with the T-Fermion library [38].
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= Quantum Computing
= Paranoia Creates a
New Industry

Even though quantum computers don't exist yet,
security companies are preparing to protect against
them. The massive calculating power of qguantum computers will be

'IMIT nol able to break Bitcoin security within 10 years, say security
by Tom Simonitef eCI ! Ogy
- Review experts.

in the ity busi i . .
- sarssiicin security Andin late 2015 by Emerging Technology from the arXif{_ November 8, 2017
Massachusetts-based Security Innovation gotan um-xpv(\lvtl

Business Impact
Quantum Computers Pose
Imminent Threat to Bitcoin
Security
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National Security Agency.
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The quantum computing RADIOSHOW NEWS VIDEOS STORE BREAKING NEWS CONTACT NEWSLETTER

apocalypse is imminent GOOGLE'S “QUANTUM SUPREMACY" TO RENDER ALL CRYPTOCURRENCY &
MILITARY SECRETS BREAKABLE

shiomi Dolev(_ January2018 Supercomputer breakthrough will allow Big

Paul Joseph Watson | Infowars.cofg - SEFTEMBER 21, 2019 3@ 47 Cor

ech giant to control the world.




une fiction sur la fiction
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Googlesupremacyannouncement plummeted on September_ 24
20 sept 2019 declining more than 15% in

e roughly two hourd@fter the
newly releasedBakkt
futures failed to

produce significant

trading volume additional

| 2Ay5S8al RIFGF NBY
FTNRY a. AGO2AYy . NP
altlF-AasS Ly {SLISY
Charles Bovaird, Forbes, October
7,2019

Figure 1: The price of bitcoin in USD in a period of 4 weeks around
9/23/2019. Source: CoinDesk

Google's 2019 Quantum Supremacy' Claims Data, Documentation, and Discussion, by Gil Kalai et al, October 2022 (32 pages)
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Interrogeons les «experts»

Experts' estimates of likelihood of a quantum computer
able to break RSA-2048 in 24 hours
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How to factor 2048 bit RSA integers in 8

20 million noisy qubits

Craig Gidney! and Martin Eker3?

1Google Inc., Santa Barbara, California 93117, USA
2KTH Royal Institute of Technology, SE-100 44 Stockholm, Sweden
Swedish NCSA, Swedish Armed Forces, SE-107 85 Stockholm, Sweden
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Energy Cost of Quantum Circuit

Optimisation: Predicting That Optimising e gouffre 7
Shor’s Algorithm Circuit Uses 1 GWh

Authors: Alexandru Paler, Robert Basmadjian Authors Info & Claims O u g al n ?
L}

ACM Transactions on Quantum Computing, Volume 3, Issue 1 » March 2022 » Article No.: 3, pp

1-14 e https://doi.org/10.1145/3490172

Optimizing resource efficiencies for scalable full-stack quantum computers

Marco Fellous-Asiani,* % * Jing Hao Chai,>* Yvain Thonnart,® Hui
Khoon Ng,»%6 1 Raobert 8. Whitney,” ¥ and Alexia Auffeves® 6§

"Centre for Quantum Optical Technologies, Centre of New Technologies,
University of Warsaw, Banacha 2c, 02-097 Warsaw, Poland
? Université Grenoble Alpes, CNRS, Grenoble INP, Institut Néel, 38000 Grenoble, France
3Centre for Quantum Technologics, National University of Singapore, Singapore
4 Université Grenoble Alpes, CEA-LIST, F-38000 Grenoble, France
® Yale-NUS College, Singapore
® MajuLab, International Joint Research Unit UMI 3654,
CNRS, Université Céte d’Azur, Sorbonne Université,

National University of Singapore, Nanyang Technological University, Singapore

T Université Grenoble Alpes, CNRS, LPMMC, 38000 Grenoble, France.
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