11th Workshop on Principles and
Applications of Control in
Quantum Systems

(PRACQSYS 2017)

Seattle, Washington, USA
17 -20 July 2017

ISBN: 978-1-5108-5020-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by University of Washington/Department of Electrical Engineering
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact University of Washington/Department of Electrical Engineering
at the address below.

University of Washington/Department of Electrical Engineering
Campus Box 352500

185 Stevens Way

Paul Allen Center

Seattle, Washington 98195-2500

USA

Phone: 650-906-8666
help@uw.edu

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

THE MAGIC OF COMBINING SWITCHABLE NOISE WITH COHERENT CONTROL.:

PRINCIPLES AND IMPLEMENTATION IN SUPERCONDUCTING QUBITS ..ot 1
T. Schulte-Herbrueggen
BEYOND MARKOVIAN APPROXIMATIONS IN OPEN QUANTUM SYSTEMS. ... 2

A. Sarlette
LAYOUT AND CONTROL FOR MEASUREMENT BASED QUANTUM COMPUTING USING

TOPOLOGICAL QUBITS ..ottt e e s et e st e e s aeessb e e teeeseeesaeeaabe e tae e seeanseenteeeseeeaseesnseeaneeenneennsaennes 3
K. Svore

THE POWER OF BEING POSITIVE: COMPRESSED SENSING IN THE QUANTUM WORLD..........cccoevvnininnn, 4
I. Deutsch

CONTROLLED DYNAMICS OF SUPERCONDUCTING QUBITS FOR QUANTUM CHEMISTRY

CALCULATIONS ...ttt et e e ettt e e et e e e sttt e e ebeeeeeteeeesabeeesteeeeasseeeesabeeeaabeseeassseeeaabeeeaseeaeasseeeesabeeesseeeennsnes 5
S. Filipp

OPTICAL NEURAL NETWORKS AT QUANTUM LIMIT ..ottt sttt 6

Y. Yamamoto
OPTIMIZED STRATEGIES FOR NONORTHOGONAL STATE DISCRIMINATION AT THE
SINGLE-PHOTON LEVEL ......ccuiiiitie ittt ettt st s e st e et s st e st s e et e e s ta e e beesabeebeeeateesbbesabeesbaeestaesabeenseeenrees 7
F.E. Becerra

QUANTUM INPUT-OUTPUT NETWORKS IN SILICON PHOTONICS: PROSPECTS AND

AP PLICATIONS ...ttt e e et e e ettt e e e s b e e e e et tee e e abbe e e sabeeeeabeeeeasabeeesabeeeaabeeeeebbeeesabeeeeasbeeeeasbeeeentaeeeasseeens 8
M. Sarovar

QUANTUM CONTROL OF SUPERCONDUCTING CIRCUITS ...ttt tn st snae e 9
L. Jiang

QUANTUM NANOPHOTONICS: FROM INVERSE DESIGN TO APPLICATIONS ..o 10
J. Vuckovic

QUANTUM CONTROL EXPLOITING LIGHT-MATTER ENTANGLEMENT .....cccooiiiiiiiiiniene e 11
K. Hammerer

QUANTUM CONTROL OF ION-PHOTON INTERACTIONS IN AN OPTICAL CAVITY oo 12
T. Northup

KALMAN DECOMPOSITION OF QUANTUM LINEAR SYSTEMS ...t 13
G. Zhang

TOMOGRAPHY OF AN OPTOMECHANICAL OSCILLATOR VIA POSITION MEASURE .........ccoevivviiieins 14
A. Doherty

PHOTONIC CONTROLLED-PHASE GATES THROUGH RYDBERG BLOCKADE IN OPTICAL

CAVITIES ...ttt e e e e e ettt e e e tb e e e s b ee e e e teeeeeabe e e sabeee e teeeeaaseeeesabeeeaateeeeaabeeesabeeestbeeeassbeeesabeeestaeaeanes 15
E. Brion

QUANTUM NOISE SPECTROSCOPY VIA OPEN-LOOP CONTROL ON QUBIT SENSORS.........cccceevevveriene 16
L. Viola

PARITY-TIME SYMMETRY AND CHAOS TRANSFER IN OPTOMECHANICS ..., 17
J. Zhang

IDENTIFICATION AND ESTIMATION IN QUANTUM INPUT-OUTPUT SYSTEMS ......cooooiiiiireniinienie e 18
M. Guta

ECHOES OF ENTANGLEMENT: FROM QUANTUM METROLOGY TO SCRAMBLING ......cccccoceviviviiiiieenn 19
M. Schleier-Smith

ALL-OPTICAL COMPUTATIONAL CIRCUITS IN INTEGRATED PHOTONICS.........ccceeeeeeee e 20

R.G. Beausoleil
CONTROL AND READOUT OF SEMICONDUCTOR DOUBLE QUANTUM DOT QUBITS

USING CIRCUIT QUANTUM ELECTRODYNAMICS (QED) ...coeiiieiiitiiesiesie ettt 21
A. Wallraff

OSCILLATORS FOR QUANTUM INFORMATION: THE CAT CODE, ERROR CORRECTION,

AND TWO MODE ENTANGLEMENT ...ttt sttt et e et e e e st e e et e e e sbe e e e eabe e e abe e e e sabeeeabneaeaaneeas 22

R. Schoelkopf

CONTROL OF QUANTUM SPIN DEVICES, FEEDBACK CONTROL LAWS AND HIDDEN
FEEDBACK ...ttt etttk b bt bt ekt e bt e h oo Rt e h e 2R e SR e e AR e E £ oA R e SR £ e R e SR £ e R e RE e Rt e R e oAbt e Rt e Rt eb e e bt eReeneeebeennenne e 23
S. Schirmer, F. Langbein, E. Jonckheere



EXPERIMENTAL CONTROL OF TWO FIXED-FREQUENCY SUPERCONDUCTING QUBITS

COUPLED TO A RESONATOR TO CREATE A TWO-QUBIT NON-ADIABATIC NON-ABELIAN

GEOMETRIC GATE ... ittt ettt ettt et e st e e te e e s et e sateeabe e e tae e teeaaseenteeasee e aeeanbe e teeenteeanseenteeanaeenteenneeenees 24
D.J. Egger, M. Ganzhorn, P. Mueller, A. Fuhrer, S. Filipp

OPEN QUANTUM SYSTEMS WITH ARBITRARY INITIAL CONDITIONS: THEORY AND

APPLICATIONS ...ttt sttt et be e s e bt a1 b e e b e e st e s b4 o5t e b e e st e ARt e s e e b e e s ke nbe a1 b e e b e en b e e bt et e e bt e n b e nb e e sbe st e enbenbeenes 25
G. Paz-Silva, M. Hall, H.M. Wiseman

APPLICATION OF ADIABATICFOLLOWINGTOTHREESPECI CTHREE-SATEQUANTUM

W. Huang, B.W. Shore, A. Rangelov, E. Kyoseva
TOWARDS THE FUNDAMENTAL QUANTUM LIMIT OF LINEAR MEASUREMENTS OF

CLASSICAL SIGNALS ...ttt ettt bt a e bt b e e bt b e e e bt £ e ekt eh e e ekt eh e e bt e bt e b e e b e et e ebbenbeabe e bt aneenbenbeens 27
H. Miao, R.X. Adhikari, Y. Ma, B. Pang, Y. Chen
THERMODYNAMICS ALONG INDIVIDUAL TRAJECTORIES OF A QUANTUM BIT ....cocooviiiiiiieceee 28

M. Naghiloo, D. Tan, P.M. Harrington, J.J. Alonso, E. Lutz, A. Romito, K.W. Murch
CLASSICAL OPTICAL LOGIC AT THE SINGLE PHOTON LEVEL WITH DIAMOND

NANOPHOTONIC NETWORKS ...ttt ettt et rae e ta e sst e e teeesee e sseeanteesseeesteeaneeanteeasaeeaeesnseenseeennes 29
Y. Silani, F. Hubert, V. Acosta

AN EXPERIMENTAL SYSTEM FOR QUANTUM SIMULATION USING 2 = 3 (0] N FS T 30
A.R. Milne, C. Hempel, M.J. Biercuk

IN SITU UPGRADE OF QUANTUM SIMULATORS TO UNIVERSAL COMPUTERS.........ccooitiiiiiniininie e 31

B. Dive, A. Pitchford, F. Mintert, D. Burgarth
ENTANGLEMENT PRESERVATION USING FEEDBACK CONTROL IN A HEISENBERG SPIN

(O 1 | SR PTR 32
J. Wang

COOLING OF A LASER LEVITATED NANOPARTICLE IN THE SHOT NOISE DOMINANT

L= Y OSSP 33
C. Zhong

EXPERIMENTAL QUANTUM HAMILTONIAN LEARNING .....c.ooiiiitiieit it 34

J. Wang, S. Paesani, R. Santagati, S. Knauer, A.A. Gentile, N. Wiebe, M. Petruzella, J.L. O'Brien, J.G. Rarity, A.
Laing, M.G. Thompson

APPLICATION OF OPTIMAL BAND-LIMITED CONTROL PROTOCOLS TO QUANTUM

NOISE SENSING ...ttt e e et e e et e e e e ebeee e eateeesabe e e e beeeeaaseeeesabeeeabeseeasbeeeeaabeeeabeeaeassseeesabeeesntaeessrens 35
V. Frey

ULTIMATE PRECISION LIMIT FOR QUANTUM PARAMETER ESTIMATION ......ccociiiiiiieecee e, 36
H. Yuan

MEASURING AND SUPPRESSING ERROR CORRELATIONS IN QUANTUM CIRCUITS......cccoovivvirieienen 37

C. Edmunds, C. Hempel, S. Mavadia, H. Ball, T.M. Stace, M.J. Biercuk

GAP-ON-DIAMOND INTEGRATED PHOTONICS PLATFORM FOR NV-CENTER-BASED

QUANTUM COMPUTATION. ... ottt sttt sttt e b e st e s bt b e e bt e h b e sbeeh e e b e ehb e nbeebe et e abeenbeabeenbeanbenbeareens 38
S. Chakravarthi, E. Schmidgall, A. Logan, I.R. Christen, M. Gould, K.M.C. Fu

MEASUREMENT OF CORRELATIONS IN A SYMMETRIC MANY-BODY QUANTUM STATE

VIA CONTINUOUS MEASUREMENT ...ttt e et e st sta e e ste e s te e e teeataeesteesnsaenaeesnaeenteennseenns 39
N/A

TOWARDS GENERIC ADIABATIC ELIMINATION FOR BIPARTITE OPEN QUANTUM

) S =Y/ TSRO R 40
R. Azouit, F. Chittaro, A. Sarlette, P. Rouchon

DIMENSION ESTIMATION ASSISTED BY A SINGLE QUANTUM PROBE ........ccocoiiiieeee e 42
A. Sone, P. Cappellaro

OPTIMAL DETECTION OF PRECESSING SPIN ENSEMBLES .........cooiiioe et 43
R. Jimenez-Martinez, V.G. Lucivero, A. Dimic, C. Troullinou, J. Kong, J. Kolodynski, M.W. Mitchell

CONTROLLING QUANTUM INFORMATION IN OPEN QUANTUM SYSTEMS. ......ccccooi it 44

V.V. Albert, C. Shen, S. Krastanov, K. Noh, B. Bradlyn, M. Fraas, R.J. Schoelkopf, M. Mirrahimi, S.M. Girvin,
M.H. Devoret, L. Jiang

KALMAN FILTERING FOR PREDICTIVE CONTROL OF QUBITS UNDER DEPHASING.........c.ccccoviiiiiiienne. 45
R. Gupta, C. Grande, M.J. Biercuk

MEASUREMENT PROTOCOL FOR THE ENTANGLEMENT SPECTRUM OF COLD ATOMS.........cccccevivienne. 46
A. Seif

Author Index





