
International Scientific Conference
SUPERCONDUCTING

QUANTUM
TECHNOLOGIES

2018

ABSTRACTS

Superconducting
Quantum
Technologies

(Moscow, July 30 - August 3, 2018)





ISBN 978-5-907061-50-7 

Superconducting Quantum Technologies: Proceedings of the 
lnternational Scientific Conference. Moscow, Russia, July 30-
August 3, 2018/ ex.ed. A.Astafieva/ Mig Print ltd. 

Organizing committee 

Oleg Astafiev (Moscow lnstitute of Physics and Technology, 
Russia and Royal Holloway, University of 
London, UК) 

Alexey Ustinov (Karlsruhe lnstitute of Technology, Germany; 
Russian Quantum Center and National 
University of Science and Technology MISIS, 
Russia) 

Evgeni llichev (Leibniz lnstitute of Photonic Technology, 
Germany) 

Valery Ryazanov (lnstitute for Solid State Physics, Russia) 

The Proceedings contains report materials of the lnternational 
Scientific Conference Superconducting Quantum Technologies held 
July 30 - August 3, 2018 in Moscow. The goal of the meeting is to 
bring together world leading scientists representing different groups 
through over the world and to exchange ideas about the field of 
superconducting quantum circuits, its recent success story and the 
future of this area of research. The conference was organized under 
the support of the Moscow lnstitute of Physics and Technology 
(МIРТ), National University of Science and Technology (MISIS) and 
the Russian quantum center (RQC). 

ISBN 978-5-907061-50-7 
©MIPT,2018 

© MISIS, 2018 
© RQC, 2018 











Dmitriy Shapiro Excess noise and thermoelectric effect in 48 

topological SNS junction with chiral Majorana 
liquids 

Yuriy Shukrinov Superconducting spintronics and 50 

re-orientation of the easy axis in the Фа 
Josephson junction 

Pavel Stroganov Application of kinetic inductance of thin-film 51 

nioblum nitride in experiments оп single 
electron transport 

Viktoriya Yursa 52 

Andrey Zhukov 53 

Julia Zotova 54 

Engineering and investigating а two-qublt 
system 

Dynamics of mesoscopic qublt ensemЫe 
coupled to cavity: role of collective dark 
states 

Development of compact superconducting 
microwave beam splitter for boson sampling 
experiments 

Quantum detector tomography of 
waveguide-integrated SNSPD

5 

55 
Margaret 
Polyakova































































































52 

3Roya/ Holloway, University of London, Egham, Surrey, ИК 
4National Physical Laboratory, Hampton Road, Teddington, ИК 

We are studying single-electron transport phenomena in tunnel 
junctions surrounded Ьу meanders of highly inductive thin-film 

nioЬium nitride (NbN) [1]. The proposed approach to create 
high-impedance environment potentially has several advantages 
over the currently existing techniques - thin-film resistors and arrays 

of the Josephson junctions [2, З]. We present the results of 
numerical simulations of the planned experiment [4]. We also 
discuss the technology to fabricate Cu/ AI/ AIOx/Cu tunnel junctions. 
The current fabrication progress is presented. 

[1] J. Т. Peltonen et al., Phys. Rev. В 88, 220506(R) (2013).
[2] L. S. Kuzmin and D. В. Haviland, Physica Scripta, Т42, 171
(1992).

[З] М. Watanabe and D. В. Haviland, Phys. Rev. Lett. 86, 5120

(2001).

[4] D. V. Averin and К. К. Likharev, Chap. 6 of "Mesoscopic
Phenomena in Solids", edited Ьу В. L. Altshuler, Р. А. Lee, and R. А.
Webb, Elsevier Science В. V., Amsterdam (1991).

Engineering and investigating а two-qublt system 

V. Yursa1, G. Fedorov1,2,3 , D. Kalacheva1,2, I. Khrapach1,2

1Moscow lnstitute of Physics and Technology

2Russian Quantum Center, Moscow, Russia

3National University of Science and Technology (MISiS),  Russia 

Superconducting circuits are promising candidates as to become 
quantum Ьits in а potential quantum computer. However, large 
systems of interacting quЬits are needed to perform complex 
calculations and solve proЫems that are intractaЫe Ьу conventional 
computers. То achieve this, first of all, it is necessary to build а 
system of at least two interacting quЬits, and thus we have developed 
an architecture where two transmons [1] are connected directly 
through а capacitor. А single coplanar resonator is used to readout 
the quЬit states. We calculated the dependence of the coupling 
constants оп the capacitances for our particular design 
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Development of compact superconducting microwave 

beam splitter for boson sampling experiments 

Julia Zotova1
•
2

, Yu Zhou2
•
3

, Rui Wang2
•
3

, Jaw-Shen Tsai2 •
3

, 

Oleg Astafiev1A 

1Moscow lnstitute of Physics and Technology, Russia 
2Quantum Simulation Research Теат, RIKEN, Japan 

3Tokyo University of Science, Japan 
4Royal Holloway University of London, ИК 

5National Physical Laboratory, ИК 

Superconducting quantum circuit is one of the most robust ways for 

realization of quantum systems. One of the most interesting effects 
сап Ье observed due to single photons interactions [1]. То conduct 
these experiments different devices like single-photon source and 
an element for entanglement of quantum states are required. The 
most natural realization for such element is а beam splitter [2]. ln 

microwave range it is convenient to use а hybrid beam splitter [1]. 
For single photon experiments а commercial beam splitter is not 
suitaЫe because of dispassion in connectors and wires. Therefore, 
it is natural to use а beam splitter on-chip. 

[1] С. Lang, С. Eichler, L. Steffen, J. М. Fink, М. J. Woolley, А. Blais,
and А. Wallraff. Correlations, indistinguishabllity and entanglement
in Hong-Ou-Mandel experiments at microwave frequencies. Nature
Physics, 9(6):345, (2013).
[2] Gregor Weihs and Zeilinger. Photon statistics at beam-splitters:
an essential tool in quantum information and teleportation.
Coherence and Statistics of Photons and Atoms, pages 262-288,

(2001).
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Quantum detector tomography of waveguide-
integrated SNSPD

Margaret Polyakova1, Vadim Kovalyuk1, Alexander Semenov1,2

1Moscow State University of Education, Russia
2Moscow Institute of Physics and Technology, Russia 

We report on quantum tomography of waveguide-integrated 
superconducting nanowire single photon detector (WSNSPD).
Utilizing close-to-unity internal detection efficiency of our WSNSPDs,
we extract single and double photon efficiency from dependencies 
of the number of counts on the number of photons, and demonstrate 
how to find hot-spot correlation length without an ambiguity. We 
identify the main source of systematic error, the bias circuit 
response, which is unavoidable for any SNSPD, and suggest an
explicit procedure how to wash it out. We discuss what our method 
gives for deeper study of local non-equilibrium states in SNSPDs.
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