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Let’s build a
qguantum future

together.

Our mission has always been to make
guantum computing available to
everyone.

When we launched the first quantum
computer accessible on the cloud in
2016, we were astonished when we
reached 8,000 users.

Today, we’ve reached over 250,000
users. This is the world’s largest and
most engaged quantum developer
community running over 1 billion
circuits daily on a fleet of 18 quantum
computers, all on the IBM Cloud.

IBM Quantum

Our next goal is to reach the world's 25
million developers, to empower them
to put quantum to use in solving
today’s intractable challenges.

Our strategy is to make quantum
computing as seamless and as easy to
use as today’s classical programming
frameworks.

If you’d like to learn more, please
contact hmcortes@us.ibm.com
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Welcomel

IEEE Quantum Week is a
multidisciplinary quantum computing
venue where attendees have the
unique opportunity to discuss
challenges and opportunities with
quantum researchers, scientists,
engineers, entrepreneurs, developers,
students, practitioners, educators,
programmers, and newcomers.

Have a great week at IEEE Quantum
Week 2020!


https://www.ibm.com/quantum-computing/
https://www.ibm.com/quantum-computing/
mailto:hmcortes@us.ibm.com

IEEE Quantum Week — Chairs Message

Welcome to the inaugural IEEE International
Conference on Quantum Computing and
Engineering (QCE20) or IEEE Quantum
Week. We are thrilled to report that with your
outstanding contributions and participation,
we have built a premier meeting to grow the
highly interdisciplinary quantum community
and help advance quantum computing,
engineering, and technology. One of the
goals for IEEE Quantum Week, developed
under the auspices of IEEE Future Directions
Quantum Initiative, is to build a first-class
meeting of quantum minds providing

ample opportunities to network with peers
and explore partnerships among industry,
government, and academia. IEEE Quantum
Initiative officially started in January 2019
under the leadership of the following four
co-chairs: Candace Culhane, Los Alamos
National Laboratory, Erik DeBenedictis,
Sandia National Laboratories, Travis Humble,
Oak Ridge National Laboratory, and Hausi
Muller, University of Victoria along with
Terence Martinez, Program Director, IEEE
Future Directions.

We wish you and your loved ones all the best
in these difficult times. Our thoughts are with
those of you who may be unwell, anxious, or
grieving due to the COVID-19 pandemic that
is reshaping our lives. Due to this situation,
QCE20 cannot be held in Broomfield-Denver,
Colorado as originally planned. Thus, QCE20 is
held as a fully virtual and digital event during
the week of 12-16 October 2020 with on-
demand access to all the QCE20 sessions past
the conference week until 30 November 2020.

With the outstanding contributions from
the international quantum community, we

formed an exceptional program that spans
quantum science and engineering—from
qubit and control technologies, to quantum
software infrastructure and development
platforms, to the highly anticipated realm

of promising quantum applications. The
synergistic IEEE Quantum Week aims to
bring together different skill sets to generate
synergies among quantum professionals,
researchers, educators, entrepreneurs,
champions and enthusiasts exchanging

and sharing their experiences, challenges,
research results, innovations, applications,
pathways and enthusiasm on all aspects

of qguantum computing, engineering and
technologies. Hardware-software co-design
is an important theme in the quantum
communities. Thus, bringing together
researchers and practitioners from quantum
information science and algorithms, quantum
technologies, the spectrum of hardware and
software platforms, software and systems
engineering, as well as promising applications
domains will foster partnerships, alliances,
and start-ups.

QCE20 features nine parallel tracks over five
days comprising 10 keynotes by world-class
speakers, 16 workforce-building tutorials, 21
community-building workshops, 49 technical
paper presentations, 7 stimulating panels, 30
innovative posters, thought-provoking

Birds of Feather (BoF) sessions, and virtual
rooms to network and relax in the Colorado
Rockies. In its virtual exhibits, IEEE Quantum
Week highlights technologies as well as

R&D opportunities by established quantum
companies and start-ups as well as quantum
research labs and institutes.

While one week is not enough to explore
the 270+ hours of quantum computing and
engineering programming offered by IEEE
Quantum Week, participants can access
quantum week sessions at their leisure over
seven weeks until the end of November.
Moreover, different cohorts will be attracted
to different program tracks. For example,
quantum newcomers will be best served by
the stellar keynotes, tutorials, panels, and
BoFs. Experienced quantum researchers,
engineers and developers will find workshops,
technical papers, and posters in their subject
area. The QCE20 Exhibitors, Patrons, and
Supporters will showcase their technologies
and discuss training and R&D opportunities.
Entrepreneurs can get to know the founders
of quantum start-ups and learn how to build
and fund a start-up in the Exhibits as well as
the Quantum Entrepreneurship workshop.

As the quantum realm is highly
interdisciplinary spanning many scientific
and engineering fields and application

areas, one of the key ideas was to enlist the
IEEE organizational units in the quantum
space as financial and technical sponsors.
IEEE Quantum Week 2020 is financially
co-sponsored by IEEE Quantum Initiative,
IEEE Computer Society (IEEE CS), IEEE
Communications Society (ComSoc), IEEE
Photonics Society, and IEEE Council on
Superconductivity (CSC) as well as technically
co-sponsored by IEEE Technology &
Engineering Management Society (TEMS) and
IEEE Electronics Packaging Society (EPS).

A terrific team orchestrated IEEE Quantum
Week 2020—originally planned as an in-
person event in Broomfield, Colorado—
which transitioned to an all-virtual event
due to the COVID-19 pandemic. We are
deeply indebted to very many volunteers
and IEEE staff for their help and support in
orchestrating QCE20. First, we would like
to thank all the contributors—the keynote
speakers, the technical paper and poster
authors, the panel organizers and panelists,
the tutorial presenters, the workshop and

BoF organizers. We especially would like to
thank the exhibitors, the Platinum, Gold,
Silver, Bronze sponsors and patrons, and the
supporters for their financial, technical, and
in-kind contributions. Second, we would like
to thank all attendees who registered for
QCE20. Your enthusiasm and appreciation

of the speakers and the program made it all
worthwhile. Third, we would like to recognize
all the committee members and |IEEE staff (cf.
QCE20 conference proceedings) who worked
tirelessly in seeing IEEE Quantum Week come
to fruition.

We hope that the virtual QCE20 live and on-
demand experience will be a great success.
We sincerely hope that you will enjoy IEEE
Quantum Week 2020 and find plenty of

time to explore and experience the many
wonderful contributions we received from the
international quantum community.

Please stay safe.
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Hausi Muller

QCE20 General Chair

Co-Chair IEEE Quantum Initiative
University of Victoria
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Greg Byrd
QCE20 Technical Program Board Chair
NC State University
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Candace Culhane
QCE20 Finance & Exhibits Chair
Co-Chair IEEE Quantum Initiative
Los Alamos National Laboratory
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Erik DeBenedictis
QCE20 Panel Chair
Co-Chair IEEE Quantum Initiative
Zettaflops LLC
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Travis Humble

QCE20 Workshops Co-Chair
Co-Chair IEEE Quantum Initiative
Oak Ridge National Laboratory
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Thank You to Our Sponsors!

With your support, we are pleased to present the all-virtual inaugural
IEEE International Conference on Quantum Computing and Engineering
(QCE20), a multidisciplinary event focusing on quantum technology,
research, development, and training.

We are grateful to our amazing lineup of sponsors for being a part
of Quantum Week.
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Sponsor Event Highlights

Mon, 12 October

Mountain Time

(UTC-6) Mon Event Company

1215 PM DEMONSTRATION ColdQuanta
JOIN ° Albert - Cloud BEC

12:30 PM INFORMATION SESSION Xanadu
JOIN 2 Xanadu Quantum Cloud & Photonic Quantum Quantum

Computers

Technologies

1:30 PM PRESENTATION AND DEMONSTRATION Q-CTRL
JOIN =2 Improving the performance of IBMQ quantum
computer hardware with quantum control
2:00 PM PRESENTATION Q-CTRL

JOIN -

Improving the performance of IBMQ quantum
computer hardware with quantum control

2:30 PM
JOIN 2

PRESENTATION - LIVE
IBM Q Hub at NC State First Univ. QHub in
America

NC State Univ.

Tue, 13 October

Mountain Time

(UTC-6) Tue Event Company

10:00 AM DEMO AND FREE SIGNUP ColdQuanta
JOIN - Be A Quantum Pioneer Create BECs with Albert

10:00 AM POWER POINT PRESENTATION NC State Univ.

IBM Q Hub at NC State First Univ. QHub in
America

Mountain Time

Gate space scanning and keeping qubits stable
using the QDAC

(UTC-6) Tue Event Company
12:30 PM INFORMATION SESSION Xanadu
JOIN ° Partnering with Xanadu Quantum
Technologies
2:30 PM PRESENTATION QDevil

Wed, 14 October
Mountain Time
(UTC-6) Wed Event Company
10:00 AM DEMO AND FREE SIGNUP ColdQuanta
JOIN =2 Be A Quantum Pioneer Create BECs with Albert
1215 PM VIRTUAL COFFEE BREAK Zurich
JOIN Talk to our Application Scientists about Your Instruments

Measurement Challenges

Thu, 15 October

Mountain Time
(UTC-6)

Wed Event

Company

Noise, filtering and proper grounding at milli-
Kelvin from DC to GHz

10:00 AM VIRTUAL COFFEE BREAK Zurich
Talk to our Application Scientists about Your Instruments
Measurement Challenges
2:30 PM DEMONSTRATION ColdQuanta
Ultracold Atom Based Quantum Sensors;
Quantum Computing with Rydberg Atoms;
Quantum Computing with Trapped lons;
Trapped lons; Ultracold Atoms; Quantum
Sensors
2:30 PM PRESENTATION QDevil
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General Conference Information

Best Practices for Attending a Virtual Conference

1. Prioritize your time, engage in sessions and presentations, and use the chat or
other networking tools to engage with attendees, presenters, and exhibitors.

. Schedule sessions, presentations, exhibition time, and networking
opportunities on your calendar. This will allow you dedicated time to engage
with every element of the program.

. Minimize distractions: When you're watching alone; it's easy to multi-task AZ r
and get distracted. Instead, try to reduce interruptions, avoid double booking
yourself with other meetings or priorities—this will allow for a better attendee

Quantum

. If you miss a session no fear, all content will be available on demand until 30

November 2020. Experience quantum
Additional Information available on Hubb website. impact today

Supported Browsers

Registration

Azure.com/quantum



https://help.hubb.me/hc/en-us/articles/360053416634-Best-Practices-and-Usage-Prerequisites-For-Virtual-Event-Attendees
https://help.hubb.me/hc/en-us/articles/360053109614-Supported-Browsers
https://qce.quantum.ieee.org/registration
http://azure.com/quantum
http://azure.com/quantum

Uniform Daily Schedule

Mountain Time (UTC-6) Sessions

8:30-10:00 Session 1: Keynote, Awards, Announcements
10:00-10:45 Session 2: Exhibits, Posters, BoFs, Networking
10:45-12:15 Session 3: Papers & Panels, Tutorials, Workshops
12:15-13:00 Session 4: Exhibits, Posters, BoFs, Networking
13:00-14:30 Session 5: Papers & Panels, Tutorials, Workshops
14:30-15:15 Session 6: Exhibits, Posters, BoFs, Networking
15:15-16:45 Session 7: Papers & Panels, Tutorials, Workshops
16:45-17:30 Session 8: Exhibits, Posters, BoFs, Networking
17:30-19:00 Session 9: Keynote, Awards, Announcements
19:00-19:45 Session 10: Exhibits, Posters, BoFs, Networking

Program Legend

BoF (Birds of a Feather) Networking

Colorado / Breaks

Posters
Tutorials

Exhibits Panels

Workshops

Keynotes Papers

SHP O -

QUANTUM
OMPUTING

Leveraging our rich legacy in technology to deliver

Fully Connected Qubits ® High Fidelity Operations ® Mid-Circuit Measurement

Learn more at:
Contact us at:


www.Honeywell.com/QuantumSolutions
www.Honeywell.com/QuantumSolutions
mailto:quantumsolutions@honeywell.com
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QCE2020 — Program at a Glance

m,ue"(tS'T"C_G) Mon, 12 October

8:30- KEYNOTE: Jerry Chow,
10:00 IBM Quantum

Exhibits: Bluefors‘ QMl
Pasgal Posters 1 Oeen BoF
Networking Colorado

Tue, 13 October

KEYNOTE: Patty Lee,
Honeywell Quantum Solutions

Exhibits: Kexsig ht‘ ToEtica‘

ElxahI Oxford-Inst Posters 3
IEEE CSC BoF Networking

Colorado

QIA-1 Papers Tutorials
WorkshoES Panels

QCSC-1 Papers Tutorials
Workshoes QASN-1 PaEers

Exhibits: IBMI ColdguantaI
QDeviI‘ IEEE-TQE Posters 2

Create QC BoF Networking

Colorado

Exhibits: HoneMeII‘
Q-CTRL‘ IQM‘ Eerog Posters 4
OEen BoF Networking

Colorado

QIA-2 Papers Tutorials
WorkshoEs Panels

QCSC-Z Paeers Tutorials
Workshoes QASN-Z PaEers

Exhibits: HonemellI NC-StateI
CMCI ACM-TQC OEen Posters
Oeen BoF Networking

Colorado

Exhibits: Microsoi‘tl Xanadu‘

SeeQC Posters 5 OEen BoF
Networking Colorado

QIA-S Papers Tutorials
Workshogs QENG PaEers

QCSC-3 Papers Tutorials
Workshogs

Exhibits: guantrogi‘ Intel Labs

Open BoF Open Networking

Colorado

KEYNOTE: Michelle Simmons,
UNSW Australia

Oeen Exhibits OEen Posters
Open BoF Open Networking

Exhibits: IBMI Zaeata Posters 6
Open BoF Open Networking

Colorado

KEYNOTE: Yu Chen,
Google Al Quantum

Ogen Exhibits Oeen Posters
Open BoF Open Networking
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https://quantropi.com/
mailto:info@quantropi.com

16

QCE2020 — Program at a Glance (continued)

Mountain

Time (UTC-6) | WWed, 14 October

8:30-
10:00

KEYNOTE: Krysta Svore,

Microsoft Quantum

Exhibits: IQM, Netlabsl

DeIft-Circuits‘ Oxford-

Inst Posters 7 Oeen BoF
Networking Colorado

Thu, 15 October

KEYNOTE: Alan Aspuru-
Guzik, Univ. of Toronto

Exhibits: CMC, Q-CTRL,

BIuefors‘ Zurich-Inst

Posters 10 Oeen BoF
Networking Colorado

Fri, 16 October

KEYNOTE: Jake Taylor,
NIST, QuIS, JQI

Exhibits: IBM, NC-State,

gDeviI Posters 12
Oeen BoF Networking

Colorado

QC-‘I Papers Tutorials
Workshogs QCSC-4 Pagers

QEDU Paeers Tutorials
WorkshoEs QC-4 PaEers

QBM-‘I Papers Tutorials
Workshogs

Exhibits: Microsoft, QM,
Toptica, Zurich-Inst
Posters 8 HE Physics BoF
Networking Colorado

Exhibits: Zapata, Intel

Labs, Pasqal, ACM-TQC
Posters 11 QIS at Argonne
BoF Networking Colorado

Exhibits: MicrosoftI

Kexsig ht Posters 13

guantum Science Centers
BoF Networking Colorado

gc-z PaEers Tutorials
WorkshoEs Panels

QC-S Paeers Tutorials
WorkshoEs Panels

QBM-Z Paeers Tutorials
Workshoes

Exhibits: IBM, Zapata,
Aliro Posters 9 OEen BoF

Networking Colorado

Exhibits: Quantropi,
ColdQuanta, IEEE-TQE
Open Posters QEDU BoF
Networking

Exhibits: Honemelll
QuantroEi Oeen Posters
Oeen BoF Networking

Colorado

QC-3 Papers Tutorials
Workshoes Panels

QC-6 Papers Tutorials
Workshoes Panels

Tutorials WorkshoEs

Panels
.|

Exhibits: HonewellI
Xanadu Oeen BoFs
OEen Networking

Colorado

KEYNOTE: Kae Nemoto,
NIl QIS Japan

OEen Exhibits
OEen Posters OEen BoFs
Oeen Networking

Exhibits: Microsof‘t‘

Aliro OEen BoFs
OEen Networking

Colorado

KEYNOTE: Anne Matsuura,
Intel Labs

OEen Exhibits
OEen Posters Ogen BoFs
OEen Networking

Oeen Exhibits Oeen BoFs
Oeen Networking

Colorado

KEYNOTE: Alexander
Condello, D-Wave Systems

Oeen Exhibits
OEen Posters Oeen BoFs
Qpen Networking

Join Zapata at the
forefront of quantum

ZAPATA

We are looking for creative, curious, and
revolutionary mindsets. Is that you?

Then join our world-class team of resourceful
problem solvers who are pioneering commercial
quantum algorithms, product development and
research. We are committed to creating an envi-
ronment that accelerates your growth and positive
impact in the world.

We are growing rapidly across our various teams.
Search open jobs and fill out a profile with your
resume at zapatacomputing.com/careers so we
can contact you for future openings.
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https://qce.quantum.ieee.org/paper-tracks/
https://qce.quantum.ieee.org/tutorials/
https://qce.quantum.ieee.org/workshops/
https://qce.quantum.ieee.org/panels/
https://qce.quantum.ieee.org/paper-tracks/
https://qce.quantum.ieee.org/tutorials/
https://qce.quantum.ieee.org/workshops/
https://qce20.hubb.me/schedule-builder/sponsors/38919
https://qce20.hubb.me/schedule-builder/sponsors/38923
https://qce20.hubb.me/schedule-builder/sponsors/38934
https://qce.quantum.ieee.org/posters/
https://qce.quantum.ieee.org/bofs/
https://qce20.hubb.me/schedule-builder/sponsors/38922
https://qce20.hubb.me/schedule-builder/sponsors/38950
https://qce20.hubb.me/schedule-builder/sponsors/38968
https://qce.quantum.ieee.org/posters/
https://qce.quantum.ieee.org/bofs/
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https://qce.quantum.ieee.org/workshops/
https://qce.quantum.ieee.org/panels/
https://qce.quantum.ieee.org/paper-tracks/
https://qce.quantum.ieee.org/tutorials/
https://qce.quantum.ieee.org/workshops/
https://qce.quantum.ieee.org/panels/
https://qce.quantum.ieee.org/tutorials/
https://qce.quantum.ieee.org/workshops/
https://qce.quantum.ieee.org/panels/
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https://qce.quantum.ieee.org/bofs/
https://qce20.hubb.me/schedule-builder/sponsors/38920
https://qce20.hubb.me/schedule-builder/sponsors/38934
https://qce.quantum.ieee.org/bofs/
https://qce20.hubb.me/schedule-builder/sponsors
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https://qce.quantum.ieee.org/keynotes/
https://qce.quantum.ieee.org/keynotes/
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https://qce.quantum.ieee.org/posters/
https://qce.quantum.ieee.org/bofs/
https://qce20.hubb.me/schedule-builder/sponsors
https://qce.quantum.ieee.org/posters/
https://qce.quantum.ieee.org/bofs/
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https://www.zapatacomputing.com/careers
https://www.zapatacomputing.com/careers

Session Session Session

(UTC-6) Name Type Room

QCE20 Program — Mon, 12 October

Mon Sessions

08:00- Mon- Onboard Discoverl QCE20 Welcome, Onboarding & Quote of the Day
19:45 ONB-10
08:00- W[k Onboard Discover2 QCE20 Daily Sessions Overview & Announcements

19:45 OVE-10

08:30- | Mon- Keynote Eagle
10:00 KEY-1

Mon-
KEY-12

Network Eagle

Announcements, Awards, Keynote: Jerry Chow, IBM Quantum,
USA—Quantum Circuits: Rocket Fuel for the Future of Quantum
Hardware.

Session Chair: Hausi Mdiller, Univ. of Victoria

Hang out with Keynote Speaker Jerry Chow

Mon-EB- Exhibit Bluefors
LU-12

Bluefors — Scheduled Exhibits

Exhibit QM

Quantum Machines (QM) — Scheduled Exhibits

Exhibit Pasqal

Pasqal — Scheduled Exhibits

Posters Bison

Quantum Information Science Tools — Session Chair: Andreas Ber-
gen, engagelively

Posl: Milan Williams, Elisa Zhao Hang, Adinawa Adjagbodjou, Robert
Krueger and Johanna Beyer: QuVis: A Quantum Circuit Visualization
Tool for Novices

Pos2: Alena Mastiukova, Evgeniy Kiktenko, Aleksey Fedorov: Sup-
pressing decoherence in quantum systems with unitary operations

10:00- Mon- BoF Hawk
10:45 BOF-12

Scheduled BoF Session

10:00-
10:45

Mon-
NW1-12

Network WiseOwl1

Networking Session — Meet Quantum Newcomers

10:00- Mon- Network WiseOwI2

Networking Session — Meet Quantum Enthusiasts

10:00- Rockies

10:45

Mon-
COL-12

10:45 NW2-12

Relax in Beautiful Colorado

10:45- Mon-
1115 QIAI-13

Paper Bighorni

Quantum Information & Algorithms 1 (QIA1) — Paper Session Chair:
Ojas Parekh, Sandia National Laboratory

QIAL Ewout van den Berg, IBM T.J. Watson Research Center. Quan-
tum phase estimation with optimized sample complexity

Mon-
QIAI-13

Bighorni

QIAT: Hiroshi Yano, Yudai Suzuki, Rudy Raymond, Naoki Yamamoto
Keio Univ. and IBM Research Tokyo. Efficient discrete feature encod-
ing for variational quantum classifier

Mon-
QIAI-13

Bighornl

QIAT®L William Cappelletti, Rebecca Erbanni, Joaquin Keller, Entropica
Labs, Singapore. Polyadic quantum classifier

Mon- Moose

PAN-13

Building a Fault-Tolerant Quantum Computer from the Ground Up.
Organizers/Panelists: Sivan, Quantum Machines; Biercuk, Q-CTRL;
Peronnin, Alice&Bob. Session Chair: William Tonti, IEEE Future Di-
rections.

Mon- Tutorial Bearl

TUT-13

Part 1: Introduction to Quantum Computing—Pakin: Los Alamos
National Laboratory; Rieffel, NASA Ames. Session Chair: Candace
Culhane, Los Alamos National Laboratory (LANL)

Mon-
TUT-13

Tutorial Bear2

Part 1: Quantum Programming: An Introduction—Asfaw, IBM
Quantum. Session Chair: Scott Koziol, Baylor Univ.

Mon-
TUT-13

Tutorial Bear3

Part 1: Hands-on Simulation of a Quantum Network—Van Meter,
Satoh, Keio Univ. Session Chair: Bruce Kraemer, IEEE Quantum —
Initiative

Your Qubits.
Measured.

Meet the next generation of quantum
analyzers setting new standards for
the readout of superconducting qubits.

Your Benefits

N A/ Zurich
N\ Instruments

Compact design
Read out up to 64 superconducting qubits in real time:
time-staggered or in parallel.

Efficient workflows
Operate at up to 8.5 GHz in a clean bandwidth of 1 GHz,
free of mixer calibration.

Strong performance
Achieve optimal readout signal at minimal latency
using matched filters and multi-state discrimination.

Turnkey feature set
Characterize and calibrate your system quickly
with fast resonator spectroscopy.

Scalable system approach

Shape your Zurich Instruments Quantum Computing
Control System according to your requirements
with our latest innovations.

Contact us today



www.zhinst.com

14:00-
14:30

Mon-
TUT-15

Session
Name

Mon-
WKS-13

Mon-
WKS-13

Mon-
WKS-13

Mon-
EIBM-14

Mon-
ECOQ-14

Mon-
ETQE-14

Session
Type

Workshop

Workshop

Workshop

Workshop

Exhibit

Exhibit

Exhibit

Exhibit

Posters

Session
Room

ElIK1

Mon Sessions

Part 1: Software for Quantum Applications, Algorithms, and Work-
flows—Scholten: IBM Quantum; Greenberg: Facebook Al. Session
Chair: Hausi Muller, Univ. of Victoria

Elk2

Part 1: Semiconductor-Inspired Engineering for Quantum Comput-
ing—Mohiyaddin, Radu: imec, Belgium. Session Chair: Erik DeBene-
dictis, Zettaflops LLC Laboratory (ORNL)

EIk3

Part 1: Applied Quantum Artificial Intelligence—Hamilton, Date: Oak
Ridge National Laboratory (ORNL). Session Chair: Travis Humble,
Oak Ridge National Laboratory (ORNL)

Elk4

Part 1: From Qubits to Quantum Teleportation: A Hands-On Expetri-
ence for High Schoolers—Angara, Stege, MacLean: Univ. of Victoria;
Markham, Knodel: Honeywell Quantum Solutions; Genco: NTIA
Session Chair: Ulrike Stege, Univ. of Victoria

IBM

IBM Quantum — Scheduled Exhibits

ColdQuanta

ColdQuanta — Scheduled Exhibits

QDevil

QDevil — Scheduled Exhibits

IEEE-TQE

IEEE TQE — Scheduled Exhibits

Bison

Practical Quantum Computing & Applications — Poster Session
Chair: Andreas Bergen: engagelivelyPosl: James Cruise, Neil Gilles-
pie and Brendan Reid: Practical Quantum Computing: The value of
local computation

Pos2: Saasha Joshi: Defence Applications of Quantum Computing

Hawk

British Columbia NSERC CREATE on Quantum Computing BoF

WiseOwll

Networking Session — Meet Quantum Newcomers

WiseOwl2

Networking Session — Meet Quantum Enthusiasts

Mon-
QIA2-15

Mon-
QIA2-15

Mon-
PAN-15

Tutorial

Rockies

Relax in Beautiful Colorado — Hike the Rockies

Bighorni

Quantum Information & Algorithms 2 (QIA) — Paper Session Chair:
Lukasz Cincio, Los Alamos National Laboratory (LANL)

QIA2: Julien Gacon, Christa Zoufal and Stefan Woerner, IBM
Research Zirich and ETH Zurich. Quantum-enhanced simulation-
based optimization

Bighorni

QIA2: Zsolt Tabi, Ericsson Hungary and E6tvos Lorand Univ.; Kareem
H. El-Safty, Wigner Research Centre for Physics; Zsé6fia Kallus, Erics-
son Research Budapest; Péter Haga, Ericsson Research Budapest;
Tamas Kozsik, E6tvos Lorand Univ.; Adam Glos, Polish Academy of
Sciences and Zoltan Zimboras, Wigner Research Centre for Physics
and Budapest Univ. of Technology. Quantum optimization for the
graph coloring problem with space-efficient embedding

Bighornl

QIA2: Nathan Thompson, James Steck and Elizabeth Behrman,
Wichita State Univ. A non-algorithmic approach to programming
quantum computers via machine learning

Moose

Engineering Challenges in Building a Quantum Computer. Organiz-
ers: Lee, Markham: Honeywell; Genco: NTIA; Scholten: IBM. Modera-
tor: Curcic, DARPA—Panelists: Chen, Google Quantum Al; Chow, IBM
Quantum; Langer, Honeywell; Roetteler, Microsoft Quantum.
Session Chair: Tom Markham, Honeywell Quantum Solutions.

Bearl

Part 2: Introduction to Quantum Computing—Pakin: Los Alamos
National Laboratory; Rieffel, NASA Ames.



http://www.geosyncmicrowave.com
http://www.geosyncmicrowave.com

Session Session
Name Type

Tutorial

Mon- Tutorial
TUT-15

Mon- Workshop
WKS-15

Mon- Workshop
WKS-15

Mon- Workshop
WKS-15

Mon- Workshop
WKS-15

Mon-EH- Exhibits
WE-16

Mon- Exhibits
ENCS-16

Exhibits

Mon- Exhibits
ETQC-16

: Mon- Posters
3 POS-16

Mon- BoF
BOF-16

Mon- Network
NW1-16

Mon- Network
NW2-16

: Mon- Break
3 COL-16

Mon- Paper
QIA3-17

Mon-

QIA3-17

Mon-
QENG-17

Mon- Paper
QENG-17

Mon- Tutorial
TUT-17

Mon- Tutorial
TUT-17

Mon- Tutorial
TUT-17

Mon- Workshop
WKS-17

Session
Room

Bear2

Mon Sessions

Part 2: Quantum Programming: An Introduction—Asfaw, IBM
Quantum.

Bear3

Part 2: Hands-on Simulation of a Quantum Network—Van Meter,
Satoh, Keio Univ.

EIK1

Part 2: Software for Quantum Applications, Algorithms, and Work-
flows—Scholten: IBM Quantum; Greenberg: Facebook Al

Elk2

Part 2: Semiconductor-Inspired Engineering for Quantum Comput-
ing—Mohiyaddin, Radu: imec, Belgium.

Elk3

Part 2: Applied Quantum Artificial Intelligence—Hamilton, Date: Oak
Ridge National Laboratory (ORNL)

Elk4

Part 2: From Qubits to Quantum Teleportation: A Hands-On Experi-
ence for High Schoolers—Angara, Stege, MacLean: Univ. of Victoria;
Markham, Knodel: Honeywell Quantum Solutions; Genco: NTIA

Honeywell

Honeywell Quantum Solutions — Scheduled Exhibits

NC-State

NC State — Scheduled Exhibits

CMC

CMC — Scheduled Exhibits

ACM-TQC

ACM TQC — Scheduled Exhibits

Bison

Open Posters

Hawk

Scheduled BoF Session

WiseOwll

Networking Session — Meet Quantum Experts

WiseOwl2

Networking Session — Meet Quantum Enthusiasts

Rockies

Relax in Beautiful Colorado — Ski the Rockies

Bighornl

Quantum Information & Algorithms 3 (QIA3) — Paper Session Chair:
Stuart Hadfield, NASA Ames

QIA3: Andreas Bartschi and Stephan Eidenbenz. Grover mixers for
QAOA, Los Alamos National Laboratory. Shifting complexity from
mixer design to state preparation

Bighorni

QIA3: Jeremy Cook, Stephan Eidenbenz and Andreas Bartschi, Los
Alamos National Laboratory. The quantum alternating operator An-
satz on Max-k Vertex Cover

Bighorn2

Quantum Engineering (QENG) — Paper Session Chair: Luke Govia,
Raytheon

QENG: Designing high-fidelity multi-qubit gates for semiconductor
quantum dots through deep reinforcement learning—Daraeizadeh,
Premaratne, Matsuura: Intel Labs

Bighorn2

QENG: Detection-Based Measurement for Quantum Emulation De-
vices—Lanham, La Cour: UT Austin

Bearl

Part 3: Introduction to Quantum Computing—Pakin: Los Alamos
National Laboratory; Rieffel, NASA Ames.

Bear2

Part 3: Quantum Programming: An Introduction—Asfaw, IBM
Quantum.

Bear3

Part 3: Hands-on Simulation of a Quantum Network—Van Meter,
Satoh, Keio Univ.

Elk1

Part 3: Software for Quantum Applications, Algorithms, and Work-
flows—Scholten: IBM Quantum; Greenberg: Facebook Al.

QISC 530 Foundations of Quantum Information Science
QISC 550 Programming Quantum Computers
QISC 555 Implementation Technologies in Quantum Devices

QISC 565 The Business of Quantum Technologies, Research and Policies
QISC 570 Algorithms and Applications of Quantum Computing
QISC 575 Emerging Topics in Quantum Information Science

Greetings
from

“We’re all about developing a quantum-ready workforce”

Contact.s
Quantum@HarrisburgU-edu

Homepage.
Harrisburgl-edu guanturm

Is your name listed in

http://live.guantumapalooza.com



http://live.quantumapalooza.com
mailto:quantum@harrisburgu.edu
https://harrisburgu.edu/quantum
https://harrisburgu.edu/quantum
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16:45-
17:30

16:45-
17:30

16:45-
17:30

14:30-
15:15

16:45-
17:30

16:45-
17:30

16:45-
17:30

Session
Name

Mon-
WKS-17

Mon-
WKS-17

Session
Type
Workshop
Workshop

Workshop

Mon- Exhibits
EQUA-18

Mon- Exhibits
EINT-18

Mon-
BOF-18

Mon-
NW1-18

Mon-
NW2-18

Mon-
COL-18

Mon- Posters
POS-18
oF

B

Network

Network

Break

Session .

Room Mon Sessions

Elk2 Part 3: Semiconductor-Inspired Engineering for Quantum Comput-
ing—Mohiyaddin, Radu: imec, Belgium.

Elk3 Part 3: Applied Quantum Artificial Intelligence—Hamilton, Date: Oak
Ridge National Laboratory (ORNL).

Elk4 Part 3: From Qubits to Quantum Teleportation: A Hands-On Experi-
ence for High Schoolers—Angara, Stege, MacLean: Univ. of Victoria;
Markham, Knodel: Honeywell Quantum Solutions; Genco: NTIA

Quantropi Quantropi — Scheduled Exibits

IntelLabs Intel Labs — Scheduled Exibits

Bison Open Posters

Hawk Open BoF Session

WiseOwll Networking Session — Meet Quantum Experts

WiseOwI2 Networking Session — Meet Quantum Enthusiasts

Rockies Relax in Beautiful Colorado — Enjoy Nature

Oct15 Keynote - Anne Matsuura
17:30

Session Session Session
Name Type Room

Keynote

Mon- Network Eagle
KEY-20

Mon Sessions

Announcements, Awards, Keynote: Michelle Simmons, Founder,
Silicon Quantum Computing, Sydney, Australia.

Session Chair: Greg Byrd, NC-State Univ. Engineering Qubits in
Silicon with Atomic Precision

Hang out with Keynote Speaker Michelle Simmons

Mon-EX- Exhibits Patrons
OP-20

Open Exhibits

Mon-PO- Posters Bison
S0O20

Open Posters

Mon- BoF Hawk
BOFO-20

Open BoF Session

WiseOwll

Mon- Network
NW1-20

Networking Session — Meet Quantum Experts

Mon- Network WiseOwl2

NW2-20

Networking Session — Meet Quantum Enthusiasts

Rockies

Relax in Beautiful Colorado — Enjoy Nature

& Q-cTRL

OPTIMIZE YOUR
QUANTUM HARDWARE

If you build or use quantum computers or quantum sensors,

Q-CTRL can help you access the hidden performance of your

hardware - in the lab or in the cloud.

Learn more

g-ctrl.com/products/boulder-opal

25


https://q-ctrl.com/products/boulder-opal
https://q-ctrl.com/products/boulder-opal/
https://q-ctrl.com/products/boulder-opal/
https://q-ctrl.com/products/boulder-opal/
https://www.facebook.com/qctrl/
https://www.linkedin.com/company/q-ctrl/
https://twitter.com/qctrlHQ
https://www.youtube.com/q-ctrl
https://github.com/qctrl
https://www.intel.com/content/www/us/en/research/quantum-computing.html

QCE20 Program — Tue, 13 October vome” | | v | Tue sessions
Posters lon Trap Hardware and Software Technologies 1 — Poster Session

Session Session Session T S . Chair: Tom Markham, Honeywell Quantum Solutions
Name Type Room ue sessions Posl: Virginia Frey, Richard Rademacher, Noah Greenberg, Nikolay

Discoverl QCE20 Welcome, Onboarding & Quote of the Day Videnov, Matthew Day, Crystal Senko and Rajibul Islam: A unified
software control system for open-access trapped ion quantum com-

— uters
e QCE20 Daily Overview of Sessions & Announcements Eosz: Richard Rademacher, Virginia Frey, Noah Greenberg, Nikolay
RSN OVE-10 Videnov, Matthew Day, Crystal Senko and Rajibul Islam: A unified

Tue- Keynote Eagle Announcements, Awards, Keynote: Patty Lee, Honeywell Quantum electronic control system for open-access trapped ion quantum
KEY-TI Solutions, USA—High Performance Quantum Computing with computers

Trapped lons. Session Chair: Travis Humble, Oak Ridge National Tue- BoF Hawk IEEE Council on Superconductivity (CSC) BoF
Laboratory (ORNL) BOE-12
10:00- Tue- Hang out with Keynote Speaker Patty Lee Tue- WiseOwl1 Networking Session — Meet Quantum Newcomers
10:45 KEY-12 NW1-12
10:00- Tue- Exhibit Keysight Keysight — Scheduled Exhibits Tue- WiseOwl2 Networking Session — Meet Quantum Enthusiasts
10:45 EKEY-12 NW2-12
10:00- Tue- Exhibit Toptica Toptica — Scheduled Exhibits Tue- Break Rockies Relax in Beautiful Colorado
10:45 ETOP-12 COL-12
18322— E:EHZ Exhibit Elyah — Scheduled Exhibits Tue- Paper Bighornl QCSC1 Session Chair: Lajos Hanzo, University of Southhampton.
Bt QCsC1-13 QCSCT: Patricio Fuentes, Josu Etxezarreta Martinez, Pedro M. Crespo,
10:00— Tue-EO- Exhibit Oxford- Oxford Instruments — Scheduled Exhibits Tecnun - Univ. of Navarra and Javier Garcia-Frias, Univ. of Delaware.
10:45 XF-12 Inst Performance of non-CSS LDGM-based quantum codes over the Mis-

identified Depolarizing Channel
Tue- Paper Bighorni QCSC1: Josu Etxezarreta Martinez, Patricio Fuentes, Pedro M. Crespo,

QCSC1-13 Tecnun - Univ. of Navarra and Javier Garcia-Frias, Univ. of Delaware.
Pauli channel online estimation protocol for quantum turbo codes

PHOTONICS

TOPTICA
W,

Photonic Quantum Computers.

Available on

Dr. Wilhelm Kaenders, Founder

Control your quantum states LR
To push scientific limits with quantum technologies, virtuosity in A" WavelengthS-

juggling quantum states is required.

TOPTICA provides the necessary high-end laser solutions,

with unmatched wavelength coverage, power, low noise and Tunable Diode Lasers C Lo U D Q M L N EAR'TE R M
convenient digital control. Frequency Combs HAR DWARE So FTWARE APPLICATIONS

Rack Integration

www.toptica.com

xanadu.ai pennylane.ai strawberryfields.ai
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Session Session
Name Type

Tue-
QCSCI1-13

Tue-QA-
SN1-13

Session
Room

Bighorni

Tue Sessions

QCSC1: Muyuan Li, Georgia Institute of Technology and Theodore
Yoder, IBM T.J. Watson Research Center. A numerical study of Bra-
vyi-Bacon-Shor and subsystem hypergraph product codes

Bighorn2

QASNT1 Session Chair: QASNI: Khaled Kelany, Nikitas Dimopoulos,
Clemens Adolphs, Bardia Barabadi and Amirali Baniasadi, Univ. of
Victoria. Quantum annealing approaches to the phase-unwrapping
problem in synthetic-aperture radar imaging

Bighorn2

QASNT1: Francesco Tacchino, Panagiotis Barkoutsos, Chiara Mac-
chiavello, Dario Gerace, Ivano Tavernelli and Daniele Bajoni, IBM
Research Europe, Zurich and Univ. of Pavia. Variational learning for
quantum artificial neural networks

Bearl

Part 1: Introduction to Azure Quantum—Tibble, Granade, Prawiroat-
modjo, Soeken, Shaffer: Microsoft Azure Quantum

Tue- Workshop Elk4
WKS-13

Bear2

Part 1: Quantum Machine Learning for Data Scientists—Fuller: IBM
Quantum; Zoufal: IBM Quantum & ETH Zirich. Session Chair: Bruce
Kraemer, IEEE Quantum Initiative

Bear3

Part 1: Practical Quantum Programming—Gottlieb, D-Wave Systems
Session Chair: Catherine McGeoch, D-Wave Systems

Workshop

Bear4

Part 1: Quantum Hardware Control: A Hands-on Introduction—Alex-
ander, Earnest: IBM Quantum. Session Chair: Elie Track, nVizix, LLC

EIK1

Part 1: Engineering Trapped lon Quantum Computers—Lee,
Markham, Belt, Lytle, Markham, Mathewson: Honeywell

Quantum Solutions; Genco: NTIA. Session Chair: Travis Humble, Oak
Ridge National Laboratory (ORNL)

0]

ColdQuanta

Powering the Quantum Information Age

From One Quantum Core,
Many Quantum Applications

Generate and control /...

Computing Positioning

your own quantum
matter with Albert!

Quantum Quantum

Visit the ColdQuanta boaoth. Sensing Signal

www.coldquanta.com

Processing

Session Session Session
Name Type Room

Workshop Rl

Tue Sessions

Part 1: Architectural Guidelines and Best Practices for Scalable
Circuit QED Quantum Computing—Thiele, Kirste, Mahajan: Zurich
Instruments; Wilhelm-Mauch: Saarland Univ. Session Chair: Kristel
Michielson, Forschungszentrum Jilich GmbH

Workshop Q3L

Part 1: Solution Architecture for Quantum Hardware & Software
Development—Khan: Khalifa U, Abu Dhabi; Bleiler: Portland State U;
Reinhardt: Quantum Computing Inc., Leesburg; Weinstein: MITRE
Corp; Dridi: Quantum Computing. Session Chair: Erik DeBenedictis,
Zettaflops LLC

Part 1: Quantum Software Engineering and Technology—Pérez-Cas-
tillo: Univ. of Castilla-La Mancha, Spain; Piattini, Peterssen, Hevia:
aQuantum, Spain. Session Chair: Hausi Muller, Univ. of Victoria

Tue-EH- Exhibit Honeywell
WE-14

Honeywell Quantum Solutions — Scheduled Exhibits

Tue-EC- Exhibit Q-Ctrl
TR-14

Q-Ctrl — Scheduled Exhibits

Tue- Exhibit 1IQM
EIQM-14

IQM — Scheduled Exhibits

Tue-EE- Exhibit EeroQ
RO-14

EeroQ - Scheduled Exhibits

WWW.MEETIQM.COM

We build qguantum
computers.



https://www.coldquanta.com/
https://www.meetiqm.com/

12:15-
13:00

12:15-
13:00

12:15-
13:00

Session
Name

Session
Type

Posters

Session
Room

Bison

Tue Sessions

lon Trap Hardware and Software Technologies 2 — Poster Session
Chair: Winfried Hensinger, Univ. of Sussex

Posl: Quentin Bodart, Foni Lebrun-Gallagher, Nicholas Johnson, Mar-
tin Siegele, Seokjun Hong, Sebastian Weidt and Winfried Hensinger:
Constructing a scalable trapped-ion quantum computer demonstra-
tor device

Pos2: Samuel Hile, Alex Owens, David Bretaud, Raphael Lebrun,
Martin Siegele, Seokjun Hong, Reuben Puddy, Sebastian Weidt and
Winfried Hensinger: Engineering a scalable logical qubit in a 2D
surface ion trap array

Pos3: Tomas Navickas, Mitchell Peaks and Chris Knapp: Towards
high-fidelity logical gates with trapped ion qubits

Pos4: Mark Webber, Steven Herbert, Sebastian Weidt and Win-

fried Hensinger: Enabling global connectivity in a shuttling based
trapped ion quantum computer with efficient routing

Pos5: David Bretaud, Samuel Hile, Alexander Owens, Daisy Smith,
Sebastian Weidt, Florian Mintert and Winfried Hensinger: Open
source quantum code compilation for scalable trapped ion quantum
processors

Hawk

Scheduled BoF Session

Tue- WiseOwl1 Networking Session — Meet Quantum Newcomers
NWI-14

Tue- WiseOwI2 Networking Session — Meet Quantum Enthusiasts
NW2-14

Tue- Break Rockies Relax in Beautiful Colorado — Hike the Rockies
COL-14

NC STATE

The Future Is Quantum

Quantum computing will unlock complex
problems. As the host of the first
university-based IBM Q Hub in North
America, NC State University is tackling
the large-scale challenges that classical

computers can’t solve.

We'll strive to optimize air travel with Delta
Air Lines, personalize health care with
Anthem, Inc. and teach a new generation of
quantum-ready students with our academic

partners at the University of New Mexico.

Join us at the forefront.
quantum.ncsu.edu

Session Session
Name Type

13:30- Tue-
14:00 QCSC2-15
14:00- Tue-
14:30 QCSC2-15
13:00- Tue-QA-
13:30 SN2-15

Tue-QA- Paper
SN2-15

13:00- Tue- Tutorial
14:30 TUT-15

13:00- Tue-
14:30 TUT-15

Tutorial

13:00- Tue- Tutorial
14:30 TUT-15

13:00- Tue-
14:30 TUT-15

Tutorial

ALIROQUANTUM.COM

Session
Room

Bighorni

Tue Sessions

QCSC2: Session Chair: Helena Zhang, IBM Quantum. QCSC2: Omar
Amer, Walter O. Krawec and Bing Wang, Univ. of Connecticut. Effi-
cient routing for quantum key distribution Networks

Bighornl

QCSC2: Michel Barbeau, Carleton Univ., Joaquin Garcia-Alfaro, SAM-
OVAR, Telecom SudParis and Evangelos Kranakis, Carleton Univ.
Capacity requirements of quantum repeaters

Bighorni

QCSC2: Boxi Li, ETH Zurich; Tim Coopmans and David Elkouss, Delft
Univ. of Technology. Efficient optimization of cut-offs in quantum
repeater chains

Bighorn2

QASN2 Session Chair:

QASN2: Adam Holmes and Anne Matsuura, Intel Labs. Efficient
quantum circuits for accurate preparation of smooth, differentiable
quantum states

Bighorn2

QASN2: Nicolas Sawaya, Gian Giacomo Guerreschi and Adam
Holmes, Intel Labs. On connectivity-dependent resource require-
ments for digital quantum simulation of d-level particles

Bearl

Part 2: Introduction to Azure Quantum—Tibble, Granade, Prawiroat-
modjo, Soeken, Shaffer: Microsoft Azure Quantum

Bear2

Part 2: Quantum Machine Learning for Data Scientists—Fuller: IBM
Quantum; Zoufal: IBM Quantum & ETH Zurich

Bear3

Part 2: Practical Quantum Programming—Gottlieb, D-Wave Systems

Bear4

Part 2: Quantum Hardware Control: A Hands-on Introduction—Alex-
ander, Earnest: IBM Quantum

Aliro

QUANTUM

ACCESS THE UNBOUNDED POTENTIAL
OF QUANTUM COMPUTING AND

NETWORKING

JOIN OUR RESEARCH TEAM:

LY HERE



https://quantum.ncsu.edu/
https://quantum.ncsu.edu/
https://quantum.ncsu.edu/
https://www.aliroquantum.com/
https://www.aliroquantum.com/
https://www.aliroquantum.com/careers
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: Tue- Workshop QL
: WKS-15

Session Session Session
Name Type Room

Workshop RaLY

Tue Sessions

Part 2: Engineering Trapped lon Quantum Computers—Lee,
Markham, Belt, Lytle, Markham, Mathewson: Honeywell Quantum
Solutions; Genco: NTIA

Workshop =LA

Part 2: Architectural Guidelines and Best Practices for Scalable
Circuit QED Quantum Computing—Thiele, Kirste, Mahajan: Zurich
Instruments; Wilhelm-Mauch: Saarland Univ.

Workshop [RHL<]

Part 2: Solution Architecture for Quantum Hardware & Software
Development—Khan: Khalifa U, Abu Dhabi; Bleiler: Portland State U;
Reinhardt: Quantum Computing Inc., Leesburg; Weinstein: MITRE
Corp; Dridi: Quantum Computing

Part 2: Quantum Software Engineering and Technology—Pérez-Cas-
tillo: Univ. of Castilla-La Mancha, Spain; Piattini, Peterssen, Hevia:
aQuantum, Spain

Tue- BoF Hawk
BOF-16

Tue- Exhibits Microsoft
EMIC-16

Microsft Quantum - Scheduled Exhibits

Tue-EX- Exhibits Xanadu
AN-16

Xanadu - Scheduled Exhibits

Tue- Break Rockies
COL-16

Tue-Es- Exhibits seeQC
eQ-16

seeQC - Scheduled Exhibits

Cool for
Progress.

BLUEFORS.COM

High-density wiring

Our high-density wiring is a modular
option for the Bluefors side loading XLDsl
dilution refrigerator system that enables
a large scale-up of the experimental
wiring, especially for high-frequency
signals. It is easy to install and maintain.

Session Session Session

Name Type Room Tue Sessions

Posters Bison lon Trap Hardware and Software Technologies 3 — Poster Session
Chair: Patty Lee, Honeywell Quantum Solutions

Posl: David Allcock, Chris Ballance, Sébastien Bourdeauducq, Jo-
seph Britton, Michal Gaska, Thomas Harty, Jakub Jarosinski, Robert
Jordens, Pawet Kulik, David Nadlinger, Krzysztof Pozniak, Tomasz
Przywozki, Daniel Slichter, Mikolaj Sowinski, Weida Zhang and Grze-
gorz Kasprowicz: Sinara: An Open Hardware Ecosystem for Quantum
Physics

Pos2: Miguel Usach, Jon Kraft and Fintan Leamy: Low noise control-
lers for lon-Trap Quantum Computers

Scheduled BoF Session

Network WiseOwll Networking Session — Meet Quantum Experts
NW1-16

Network WiseOwl2 Networking Session — Meet Quantum Enthusiasts
NW2-16

Relax in Beautiful Colorado — Ski the Rockies

Tue- Paper Bighorni QCSC3 Session Chair: Michel Barbeau, Carleton Univ. QCSC3: Randy
QCsC3-17 Kuang and Nicolas Bettenburg, Quantropi Inc., Ottawa. Quantum

public key distribution using randomized Glauber states

Tue- Paper Bighornl QCSC3: Andrew Reinders, Santosh Ghosh, Rafael Misoczki and
QCSC3-17 Manoj Sastry, Intel Labs. Efficient BIKE hardware design with
constant-time decoder

Accelerate the Pace of
Scientific Discovery

with Keysight’s Quantum Engineering Toolkit

Keysight’s scalable, modular qubit control solution paired with Labber’s powerful,
yet easy-to-use software for instrument control and measurement automation is
enabling the next wave quantum discoveries.

KEYSIGHT

TECHNOLOGIES

Learn what we can do for your research at www.keysight.com/find/quantum
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Session Session Session Session Session Session

Name Type Room Tue Sessions Name Type Room Tue Sessions
Tue- Bighornil QCSC3: Noel De la Cruz, Uttam Paudel, Ethan Tucker, Andrew Moll- Workshop R3LZ Part 3: Quantum Software Engineering and Technology—Pérez-
QCSC3-17 ner, Joseph Betser, Pavel lonov, Joseph Touch and Joshua Stoermer, Castillo: Univ. of Castilla-La Mancha, Spain; Piattini, Peterssen, Hevia:
The Aerospace Corporation El Segundo, California. Decoy-state aQuantum, Spain
quantum key distribution with direct modulated commercial off- = hibi = h | hibi
the-shelf VCSEL lasers E:lg':ﬂs Exhibits IBM Quantum — Scheduled Exhibits
Tue- Tutorial Bearl Part 3: Introduction to Azure Quantum—Tibble, Granade, Prawiroat- T o g
D 2 Tue- Zapata —
e, Easlhem, SRERTEE e A SR Exhibits p Zapata Computing — Scheduled Exhibits
Tue- Tutorial Bear2 Part 3: Quantum Machine Learning for Data ScientiStS—Fuller: IBM Tue- Posters Bison lon Trap Hardware and SOftware Technologies 4 — posterSession
TUT-17 Quantum,; Zoufal: IBM Quantum & ETH Zurich POs-18 Chair: Tom Markham, Honeywell Quantum Solutions
Tutorial Bear3 Part 3: Practical Quantum Programming—Gottlieb, D-Wave Systems Posl: Dave Campagna and Tom Markham: Engineering mid-circuit
TUT-17 measurement
Pos2: Ryan Daniel: Cryotronics Test Chamber
Tue- Tutorial Bear4 Part 3: Quantum Hardware Control: A Hands-on Introduction—Alex- Pos3: Ryan Jacobs: Automated testing methods of surface ion traps
TUT-17 ander, Earnest: IBM Quantum in quantum computing
Tue- Workshop [JELY Part 3: Engineering Trapped lon Quantum Computers—Lee, I(;:\a'il'rr.aTr;rI:‘aSav;/:::;n%izi;twa;ﬁ 'éel::;\nrlzlr?‘géisl,jt;&osterSe55|on
WKS-17 Markham, Belt, Lytle, Markham, Mathewson: Honeywell Quantum _ : ! yw
Solutions; Genco: NTIA BoF Hawk Open BoF Session
Workshop gL Part 3: Architectural Guidelines and Best Practices for Scalable _—
Circuit QED Quantum Computing—Thiele, Kirste, Mahajan: Zurich Network WiseOwll Networking Session — Meet Quantum Experts
Instruments; Wilhelm-Mauch: Saarland Univ.
Workshop QL] Part 3: Solution Architecture for Quantum Hardware & Software Network WiseOwl2 Networking Session — Meet Quantum Enthusiasts
Development—Khan: Khalifa U, Abu Dhabi; Bleiler: Portland State U; —_
Reinhardt: Quantum Computing Inc., Leesburg; Weinstein: MITRE 16:45— Tue- Break Rockies Relax in Beautiful Colorado — Enjoy Nature
Corp; Dridi: Quantum Computing 17:30 COoL-18
We build Quantum Processing Units Q
‘M made of hundreds of neutral atoms uantum Processors

in 2D and 3D arrays. Controlled by a Out Of Atom Arrays

custom programming environment,

Qu q ntu m our QPUs allow us to address our A scalable, reliable and energy efficient solution

customers needs in computing and to solve the most complex computational
° simulation of quantum systems. problems in science and industry
OrCheStrqtlon A heir to the French academic

PI tf é@b A excellence in cold atoms physics,

Pasqal is a spin-off from
Institut d’Optique.

J
&
IXIX
\/\/

Application: co-design of algorithms for global utility EDF on optimization of
charging fleets of shared electric vehicules

“l am impressed by the results that have already been obtained with
Pasqal and | look forward to implementing the quantum algorithms

@ that we will develop together on their next hardware.” s L

circuit and leverage
the unique properties
of Pasqal’s neutral
atoms technology

Marc Porcheron, head of Quantum R&D at EDF

Py ©

@Pasqalio pasqal.io



https://www.quantum-machines.co/
https://www.quantum-machines.co/
https://pasqal.io/
https://twitter.com/pasqalio

MT Session Session Session
(UTC-6) Name Type Room

Tue Sessions

17:30- Tue- Keynote Eagle Announcements, Awards, Keynote: Yu Chen, Google Al Quantum
19:00 KEY-19 Lab, USA—Developing Technologies Towards a Error-Corrected
Quantum Computer. Candace Culhane, Los Alamos National
Laboratory (LANL)

Tue- Eagle Hang out with Keynote Speaker Yu Chen

KEY-20

Tue-EX- Exhibits Patrons Open Exhibits

OP-20

Tue-PO- Posters Bison Open Posters

S0O20

Tue- BoF Hawk Open BoF Session

BOFO-20
WiseOwl1 Networking Session — Meet Quantum Experts
WiseOwI2 Networking Session — Meet Quantum Enthusiasts
Rockies Relax in Beautiful Colorado — Enjoy Nature

QCE20 Program — Weds., 14 October

Session Session Session R
Name Type Room Wed Sessions

Onboard | Discoverl | QCE20 Welcome, Onboarding & Quote of the Day

Onboard Discover2 QCE20 Daily Overview of Sessions & Announcements

Wed- Keynote Announcements, Awards, Keynote: Krysta Svore, Microsoft Research,

KEY-T1 USA—Quantum Learning: Applying Quantum Ideas to Classical
Computing. Session Chair: Travis Humble, Oak Ridge National
Laboratory (ORNL)

Wed- Eagle Hang out with Keynote Speaker Krysta Svore
KEY-12

Wed- Exhibit IQM IQM —Scheduled Exhibits

EIQM-12

Wed-EN- Exhibit netlabs netlabs — Scheduled Exhibits

ET-12

Wed- Exhibit Delft- Delft Circuits — Scheduled Exhibits

EDEL-12 Circuits

Wed-EO- Exhibit Oxford- Oxford Instruments — Scheduled Exhibits
XF-12 Inst

Wed- Posters Bison Hybrid Quantum-Classical Computing and Applications — Poster

POs-12 Session Chair: Ulrike Stege, Univ. of Victoria

Posl: Daniel Claudino, Jerimiah Wright, Alexander McCaskey, Dmitry
Lyakh and Travis Humble: VQE Approaches for Quantum Chemistry
in XACC

Pos2: Prashanti Priya Angara: Problem Solving in the NISQ Era: Ex-
ploring Hybrid Quantum-Classical Approaches

Hawk Scheduled BoF Session

WiseOwll Networking Session — Meet Quantum Newcomers

Publishes high-impact, original research
papers and select surveys on topics in quantum
computing and quantum information science

For more
information
and to submit
your work,
please visit:

Recent advances in quantum computing have moved this
new field of study closer toward realization and provided
new opportunities to apply the principles of computer
science. A worldwide effort is leveraging prior art as well as
new insights to address the critical science and engineering
challenges that face the design, development, and
demonstration of quantum computing. Alongside studies
in physics and engineering, the field of quantum computer
science now provides a focal point for discussing the theory
and practice of quantum computing.

ACM Transactions on Quantum Computing (TQC) publishes
high-impact, original research papers and select surveys on
topics in quantum computing and quantum information
science. The journal targets the quantum computer science
community with a focus on the theory and practice of
quantum computing including but not limited to: quantum
algorithms and complexity, models of quantum computing,
quantum computing architecture, principles and methods
of fault-tolerant quantum computation, design automation
for quantum computing, issues surrounding compilers for
quantum hardware and NISQ implementation, quantum
programming languages and systems, distributed quantum
computing, quantum networking, quantum security and
privacy, and applications (e.g. in machine learning and Al)
of quantum computing.



tqc.acm.org
tqc.acm.org

Wed- Tutorial Bearl
TUT-13

Wed-
QCI1-13

Wed-
QCI1-13

Wed- Paper
QCSC4-13

Session Session Session .
Name Type Room Wed Sessions
WiseOwl2 Networking Session — Meet Quantum Enthusiasts
Rockies Relax in Beautiful Colorado
Bighorn2 Quantum Computing 1— QC1 Session Chair: Session Chair: Travis
Humble, Oak Ridge National Laboratory (ORNL)
QC1: Jun Doi and Hiroshi Horii, IBM Research Tokyo. A cache blocking
technique to large scale quantum computing simulation on
supercomputers
Bighorn2 QC1: Davis, Ethan Smith, Ana Tudor, Koushik Sen, Irfan Siddiqi, Univ.
of California Berkeley and Costin lancu, Lawrence Berkeley National
Laboratory. Towards depth optimal, topology aware quantum circuit
synthesi
Wed- Paper Bighornl Quantum Communications, Sensing & Cryptography 4 (QCSC4) —
QCSC4-13 Paper Session Chair: Akbar Sayeed, Univ. of Wisconsin
QCSC4: Dov Fields, City Univ. of New York; Arpad Varga, Univ. of
Pécs,Hungary and Janos Bergou, City Univ. of New York. Sequential
measurements on qubits by multiple observers: Joint best guess
strategy
Wed- Paper Bighornl QCSC4: Janis Notzel and Stephen DiAdamo, Technische Universitat
QCSC4-13 Minchen. Entanglement-enhanced communication networks
Bighornl QCSC4: Randy Kuang and Nicolas Bettenburg, Quantropi Inc., Otta-

wa. Shannon perfect secrecy in a discrete Hilbert space

Part 1: Quantum Algorithms for Optimization—Woerner, Scholten:
IBM Quantum. Session Chair: Ulrike Stege, Univ. of Victoria

Ultra stable 24 channel voltage source for fine tuning
of qubits and keeping them stable. Multiple units can

be synchronized.

Breakout box for maximum flexibility and sample
protection. Connects a 24 pin Fischer connector to

individual BNCs. Features ground switches.

Devil

Accelerating quantum computing science
www.qdevil.com

QFilter: Compact low-pass filtering of 24 signal lines ensuring
lowest electron temperature possible. Non-magnetic,
and plugs directly into most fridges.

Fast and safe dual PCB sample mounting system
with 48 DC and 16 RF lines with bias tees for complex
experiments.

QFilter QBoard

13:30-
14:00

Session
Name

Wed-
TUT-13

Wed-
WKS-13

Wed-
WKS-13

Wed-
WKS-13

Session
Type

Tutorial

Tutorial

Workshop

Workshop

Workshop

Workshop

Session
Room

Bear2

Wed Sessions

Part 1: Quantum Machine Learning with PennyLane—Killoran, Izaac:
Xanadu Toronto. Session Chair: Candace Culhane, Los Alamos Na-
tional Laboratory (LANL)

Bear3

Part 1: Preparing the Future Quantum Workforce—Venegas-Gomez,
QURECA Ltd., Glasgow. Session Chair: Bruce Kraemer, IEEE Quantum
Initiative

Elk1

Part 1: Quantum Curriculum Development with Microsoft Quantum
Development Kit—Tsang, Mykhailova: Microsoft Quantum Research
Session Chair: Scott Koziol, Baylor Univ.

Elk2

Part 1: Tuning Strategies for Quantum Annealing—Grant, ORNL;
McGeoch: D-Wave Systems. Session Chair: Kristel Michielson, For-
schungszentrum Jilich GmbH

Elk3

Part 1: Qubit Control Requirements for Practical Scalable Quantum
Computation—Root: Keysight Technologies, Santa Rosa; Messaoudi:
Keysight Technologies, Waterloo. Session Chair: Travis Humble, Oak
Ridge National Laboratory (ORNL)

Elk4

Part 1: Photonics-based Quantum Computing and Simulation—Chro-
stowski, UBC; McKinstrie, LGS; Srinivasan, NIST. Amr Helmy, Univ. of
Toronto

Wed-
QC2-15

Wed- Exhibit Microsoft Microsoft Quantum — Scheduled Exhibits
EMIC-14
Wed- Exhibit QM Quantum Machines (QM) — Scheduled Exhibits
EQM-14
Wed- Exhibit Toptica Toptica — Scheduled Exhibits
ETOP-14
Wed- Exhibit Zurich- Zurich Instruments— Scheduled Exhibits
EZUR-14 Inst
Wed- Posters Bison Quantum Machine Learning (QML) — Poster Session Chair: Andreas
POs-14 Bergen, engageLively
Posl: Siddharth Sharma: Implementing a Novel Quantum K-Nearest
Neighbors Learning Algorithm for Breast Cancer Detection
Pos2: Vinit Kumar Singh and Brenda Rubenstein: Quantum Neural
Networks for Analyzing X-Ray Scattering Data
Hawk High Quantum Computing in Energy Energy Physics BoF
WiseOwll Networking Session Meet Quantum Newcomers
WiseOwl2 Networking Session — Meet Quantum Enthusiasts
Rockies Relax in Beautiful Colorado — Hike the Rockies
Wed- Bighornl Quantum Computing 2 — QC2 Session Chair: Natalie Brown, Honey-
QC2-15 well Quantum Solutions
QC2: Elijah Pelofske, Los Alamos National Laboratory; Georg Hahn,
Harvard Univ. and Hristo Djidjev, Los Alamos National Laboratory.
Advanced anneal paths for improved quantum annealing
Bighorni QC2: Wim Lavrijsen, Lawrence Berkeley National Laboratory; Ana
Tudor, Univ. of California Berkeley; Juliane Mueller, Costin lancu and
Wibe De Jong, Lawrence Berkeley National Laboratory. Classical opti-
mizers for noisy intermediate-scale quantum devices
Wed- Bighornl QC2: Tudor Giurgica-Tiron, Yousef Hindy, Stanford Univ.; Ryan LaRose,

QC2-15

Michigan State Univ.; Andrea Mari, Xanadu and William Zeng, Gold-
man, Sachs & Co, Unitary Fund. Portable and efficient zero noise
extrapolation for quantum error mitigation



https://www.qdevil.com/
https://www.qdevil.com/qdac/
https://www.qdevil.com/qbox/
https://www.qdevil.com/qfilter/
https://www.qdevil.com/qboard/
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Session Session
Name Type

Wed- Tutorial
TUT-15

Wed- Tutorial
TUT-15

Wed- Tutorial
TUT-15

Wed- Workshop
WKS-15

Wed- Workshop
WKS-15

Wed- Workshop
WKS-15

Wed- Workshop
WKS-15

Wed- Exhibits
EIBM-16

Wed- Exhibits
EZAP-16

Wed-EA-
LI-16

Exhibits

Wed- Posters
POS-16

Wed- BoF
BOF-16

Wed- Network
NW1-16

Wed- Network
NW2-16

Wed- Break
COL-16

Wed- Paper
QC3-17

Session .

Room Wed Sessions

Moose Pivoting into Quantum Computing. Organizers: Abraham Asfaw, Ra-
jeev Malik, Travis Scholten: IBM Quantum. Moderator: Travis Humble,
Oak Ridge National Lab. Panelists: Luuk Ament, Julianna Murphy,
Andrew Wack, Paco Martin, Jessie Yu, Ben Fearon, IBM. Session
Chair: Terence Martinez, IEEE Quantum Initiative.

Bearl Part 2: Quantum Algorithms for Optimization—Woerner, Scholten:
IBM Quantum

Bear2 Part 2: Quantum Machine Learning with PennyLane—Killoran, Izaac:
Xanadu Toronto

Bear3 Part 2: Preparing the Future Quantum Workforce—Venegas-Gomez,
QURECA Ltd., Glasgow

Elkl Part 2: Quantum Curriculum Development with Microsoft Quantum
Development Kit—Tsang, Mykhailova: Microsoft Quantum Research

Elk2 Part 2: Tuning Strategies for Quantum Annealing—Grant, ORNL; Mc-
Geoch: D-Wave Systems

EIk3 Part 2: Qubit Control Requirements for Practical Scalable Quantum
Computation—Root: Keysight Technologies, Santa Rosa; Messaoudi:
Keysight Technologies, Waterloo

Elk4 Part 2: Photonics-based Quantum Computing and Simulation—Chro-
stowski, UBC; McKinstrie, LGS; Srinivasan, NIST

IBM IBM Quantum — Scheduled Exhibits

Zapata Zapata — Scheduled Exhibits

Aliro Aliro Quantum — Scheduled Exhibits

Bison Variational Techniques — Poster Session Chair: Ulrike Stege, Univ. of
Victoria
Posl: Zak Webb: On the Universality of the Variational Quantum Ei-
gensolver Framework
Pos2: Slimane Thabet and Jean-Francois Hullo: Spectral embedding
of graphs using quantum variational circuits

Hawk Scheduled BoF Session

WiseOwll Networking Session — Meet Quantum Experts

WiseOwl2 Networking Session — Meet Quantum Enthusiasts

Rockies Relax in Beautiful Colorado — Ski the Rockies

Bighornl Quantum Computing 3 (QC3) — Paper Session Chair: Andrew Sorn-
berger, Loas Alamos National Laboratory (LANL)
QC3: Natalie Brown, Georgia Institute of Technology; Andrew Cross,
IBM T.J. Watson Research Center and Kenneth Brown, Duke Univ.
Critical faults of leakage errors on the surface code

Bighornl QC3: Jack Raymond, D-Wave Systems Burnaby, Guatum Rayaprolu,
Ndiame Ndiaye, McGill Univ. and Andrew King, D-Wave Systems
Burnaby. Improving performance of logical qubits by parameter tun-
ing and topology compensation

Bighorni QC3: Shavindra Premaratne and Anne Matsuura, Intel Labs. Engineer-

ing the cost function of a variational quantum algorithm for imple-
mentation on near-term devices

1333
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TOP TIPS FOR

ATTENDING A VIRTUAL
COMPUTER SOCIETY
CONFERENCE

Get the most out of Virtual Events with these tips.

1.

Register Early

With no travel required and lower overhead costs,
virtual conferences expand accessibility to a larger
group of people. Just like an in-person conference,
virtual conferences do have pre-set capacities, based
on the expected number of attendees. Ensure your
place by registering early.

Plan Ahead

Curate your conference experience by determining
your goals and priorities ahead of time. By creating
a plan, you'll gain the most from the event. Virtual
conferences flow differently than in-person events,
so schedule time for breaks, networking, and
exploration. Also, be mindful of time zones and plan
your availability accordingly.

Support the Sponsors

Broaden your knowledge by visiting sponsor

and supporter chat rooms, online exhibits, and
sessions that align with your interests. Discover new
opportunities and new solutions that will help propel
your projects and your career.

Test System Apps and Settings

Make sure that your device is set-up and ready to
go by updating your system's apps and settings.
Each virtual conference platform has its own set of
requirements. Helpful set-up guides and FAQs are

available from virtual platforms, including On24,
Zoom, and WebEx. Use the resources applicable to
the conference’s service provider.

Minimize Distractions

Attending a conference virtually comes with its
own set of distractions. Treat the conference as the
unique learning experience that it is! Turn off your
email notifications. Set up a dedicated space for
attending your event. Gather whatever you need to
stay comfortable. Resist distractions—this time is an
investment in yourself.

Change Your Mindset

You may not have traveled to the conference, but
treat the conference as seriously as if you had.
Block off the time and use it to attend the virtual
conference.

Network and Engage

Don't miss an opportunity to network with other
attendees and engage with the sessions and
presenters. Utilize the chat features, online meeting
rooms, and social media to connect with other
attendees. Join discussions that interest you, and
participate by asking questions during the many
Q&A opportunities.

<IEEE
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16:45-
17:30

17:30-
19:00

19:00-
19:45

19:00-
19:45

19:00-
19:45

Session Session Session .

Name Type Room Wed Sessions

Wed- Panel Moose Towards a Practical Intermediate Representation (IR) for Quantum.

PAN-17 Organizer/Moderator: Yudong Cao: Zapata Computing
Panelists: Blake Johnson, IBM; Sonika Johri, lonQ; Justin Hogaboam,
Intel; Bettina Heim, Microsoft; Ntwali Toussaint, Zapata Computing;
Will Zeng, Goldman Sachs. Session Chair: Mehdi Bozzo-Rey, Cam-
bridge Quantum Computing (CQC).

Wed- Tutorial Bearl Part 3: Quantum Algorithms for Optimization—Woerner, Scholten:

TUT-17 IBM Quantum

Wed- Tutorial Bear2 Part 3: Quantum Machine Learning with PennyLane—Killoran, Izaac:

TUT-17 Xanadu Toronto

Wed- Tutorial Bear3 Part 3: Preparing the Future Quantum Workforce—Venegas-Gomez,

TUT-17 QURECA Ltd., Glasgow

Wed- Workshop [RELY Part 3: Quantum Curriculum Development with Microsoft Quantum

WKS-17 Development Kit—Tsang, Mykhailova: Microsoft Quantum Research

Wed- Workshop R3L¥ Part 3: Tuning Strategies for Quantum Annealing—Grant, ORNL; Mc-

WKS-17 Geoch: D-Wave Systems

Wed- Workshop =L« Part 3: Qubit Control Requirements for Practical Scalable Quantum

WKS-17 Computation—Root: Keysight Technologies, Santa Rosa; Messaoudi:
Keysight Technologies, Waterloo

Wed- Workshop QELZ Part 3: Photonics-based Quantum Computing and Simulation—Chro-

WKS-17 stowski, UBC; McKinstrie, LGS; Srinivasan, NIST

Wed-EH-  [WSG1e018 Honeywell | Honeywell Quantum Solutions — Scheduled Exhibits

WE-18

Wed-EX-  BGIIeT] Xanadu Xanadu — Scheduled Exhibits

AN-18

Wed- Posters Bison Open Posters

POS-18

Wed- BoF Hawk Open BoF Session

BOF-18

Wed- WiseOwll Networking Session — Meet Quantum Experts

NW1-18

Wed- WiseOwl2 Networking Session — Meet Quantum Enthusiasts

NW2-18

Wed- Break Rockies Relax in Beautiful Colorado — Enjoy Nature

COL-18

Wed- Keynote Eagle Announcements, Awards, Keynote: Kae Nemoto, National Insitute

KEY-19 of Informatics (NIl), Japan—The Internet of Quantum Things. Amr
Helmy, Univ. of Toronto

Wed- Eagle Hang out with Keynote Speaker Kae Nemoto

KEY-20

Wed-EX- Exhibits Patrons Open Exhibits

OP-20

Wed- Posters Bison Open Posters

POS-20

Wed- BoF Hawk Open BoF Session

BOF-20

Wed- WiseOwll Networking Session — Meet Quantum Experts

NW1-20

Wed- WiseOwl2 Networking Session — Meet Quantum Enthusiasts

NW2-20

Wed- Break Rockies Relax in Beautiful Colorado — Enjoy Nature

COL-20

QCE20 Program — Thu, 15 October

Session
Room

Session Session
Name Type

Onboard |

Thu Sessions
Discoverl | QCE20 Welcome, Onboarding & Quote of the Day

Onboard Discover2 QCE20 Daily Overview of Sessions & Announcements

Keynote

10:00- Thu-
10:45 KEY-12

10:00- Thu- Exhibit
10:45 ECMC-12

10:00- Thu- Exhibit
10:45 ECTR-12

10:00- Thu- Exhibit
10:45 EBLU-12

Announcements, Awards, Keynote: Alan Aspuru-Guzik, Univ. of
Toronto, Canada—Quantum Computing for Chemistry and Materials
Simulation in Near-term Devices. Session Chair: Greg Byrd, NC
State Univ.

Eagle Hang out with Keynote Speaker Alan Aspuru-Guzik

CMC CMC — Scheduled Exhibits

Q-Ctrl Q-Ctrl — Scheduled Exhibits

Bluefors Bluefors — Scheduled Exhibits

Zurich- Zurich Instruments — Scheduled Exhibits

Inst

12:15- Thu-
13:00 EZUR-14

Exhibit

Quantum Technolc

Changing the art of the possik

Quantum Materials..
Quantum Computin
Quantum Sensing...

Quantum Imaging...

Quantum Solutions...

oxinst.com/quantum
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Session Session Session Session Session Session

Name Type Room Thu Sessions Name Type Room Thu Sessions
Posters Bison Quantum Optimization 1— Poster Session Chair: Urike Stege, Univ. Exhibit Intel-Labs Intel Labs — Scheduled Exhibits
of Victoria
Posl: Sara Ayman Metwalli, Francois Le Gall and Rodney Van Meter: Thu-EP —_— o
) ' ! -EP- Exh Pasqal P | — Sch led Exh
A Practical Quantum Approach to the k-clique Problem AS-14 xhibit 9 asqal — Scheduled Exhibits
Pos2: Rebekah Herrman, Phillip Lotshaw, James Ostrowski and Tra- _ o —
vis Humble: Graph Coloring, Circuit Depth, & Optimality in QAOA "E"_;gc » Exhibit ACM-TQC ACM TQC — Scheduled Exhibits
Hawk Scheduled BoF Session . .. . .
Thu- Posters Bison Quantum Optimization 2 — Poster Session Chair: Andreas Bergen,
- - - POS-14 engagelively
WiseOwll Networking Session — Meet Quantum Newcomers Posl: Matias Jonsson, Jason Larkin and Gian Guerreschi: Assessment
of Alternative Objective Functions for Quantum Variational Combi-
WiseOwlI2 Networking Session — Meet Quantum Enthusiasts natorial Optimization o
Pos2: Alex Fischer and Don Towsley: Distributing Graph States
, , _ Across Quantum Networks
Rockies Relax in Beautiful Colorado
Hawk Quantum Information Science at Argonne National Laboratory BoF
Thu- Bighorni QC4 Session Chair: Megan Lilly, Univ. of Tennessee
QC4-13 QC4: Toshinari Itoko and Takashi Imamichi, IBM Research Tokyo. WiseOwll Networking Session — Meet Quantum Newcomers
Scheduling of operations in quantum compiler
Thu- Bighorn1 QC4: Ellis Wilson, Sudhakar Singh and Frank Mueller, North Carolina WiseOwl2 Networking Session — Meet Quantum Enthusiasts
QC4-13 State Univ. Just-in-time quantum circuit transpilation reduces noise
Thu- Bighornil QC4: Lukas Burgholzer, Johannes Kepler Univ. Linz; Rudy Raymond, Reckies Relax in Beautiful Colorado — Hike the Rockies
QC4-13 IBM Research Tokyo and Robert Wille, Johannes Kepler Univ. Linz.
Verifying results of the IBM Qiskit quantum circuit compilation flow Bighornil QCS5 Session Chair: Alex McCaskey, Oak Ridge National Laboratory
. . . . . (ORNL). QC5: Mathias Soeken and Martin Roetteler, Microsoft Quan-
Thu-QE- Bighorn2 QEDU Session Chair: Scott Koziol, Baylor Univ. F—— i
! X o tum. Quantum circuits for functionally controlled NOT gates
DU-13 QEDU: Parham Pashaei, Haris Amiri, Rafael Haenel, Pedro Lopes and Q y 9

Lukas Chrostowski, The Univ. of British Columbia. Education resourc-
es for promoting talent in quantum computing

Paper Bighorn2 QEDU: Prashanti Angara, Ulrike Stege and Andrew MacLean, Univ. of in ¥ f o
Victoria. Quantum computing for high school students: An experi-
ence report

Thu-QE- Paper Bighorn2 QEDU: Thomas Plunkett, Terrill Frantz, Hamida Khatri, Praveen Ra-

DU-13 gendran and Sunny Midha, Harrisburg Univ. of Science and Technol- Qua ntum
ogy. A Survey of Quantum Computing Workforce Education _ _ _
S CMC is a proud member of the first IBM Q Hub in Canada at
Tutorial Bearl Part 1: Assessing the Quality of Qubits and Quantum Computers— / the Université de Sherbrooke's Institut Quantique (IQ). CMC
TUT-13

Corcoles, Scholten: IBM Quantum ‘ M‘ offers quantum coding as a service to its clients. Our expert

Session Chair: Elie Track, nVizix, LLC LLC MICROSYSTEMS team collaborates with researchers to make quantum
a - . . . ti h simpl d ible.

Thu- Tutorial Bear2 Part 1: Quantum Algorithms for Chemical Simulation—Barkoutos, computing research simpier and more accessibie
TUT-13 Jones, Ollitrault, Earnest: IBM Quantum

Session Chair: Hausi Miiller, Univ. of Victoria Photo credit: IBM Canada
Thu- Tutorial Bear3 Part 1: Combinatorial Optimization on Quantum Computers—Shay-
TUT-13 dulin, Safro: Clemson Univ.; Alexeev: Argonne

Session Chair: Ulrike Stege, Univ. of Victoria
Thu- Workshop RaLY Part 1: Photonic Technologies for Quantum Information Science—
WKS-13 Chrostowski, UBC; McKinstrie, LGS; Srinivasan, NIST State-of-the-art software Simple access and reduced Tools for test and

Amr Helmy, Univ. of Toronto for successful design cost for working prototypes demonstration
Thu- Workshop Q&EL¢ Part 1: Cryogenic Electronics for Quantum Systems—Fahim: Fermi- @ Computer-Aided Design tools and @ Multi-Project Wafer (MPW) services through @ Platform technologies to speed your research
WKS-13 lab, IL Charbon: EPFL, Switzerland. Session Chair: Erik DeBenedictis, design environments 2 global supply chain for

9

Zettaflops, LLC Test equipment loans for short term needs

Microelectronics down to 12 nm

& A secure, distributed private cloud

Thué Workshop L% Part 1: Practical Quantum Sensing from a Photonic and Atomic for hosting . Silicon photonics ¢ Tem:‘camo(;‘_”ad services including
WKS-13 i ive— . i ir: i uantum codin
Physics Perspef:tlve Pc?oser, Humble: ORNL. Session Chair: Travis y ‘ - Microelectromechanical systems (MEMS) q 9
Humble, Oak Ridge National Laboratory (ORNL) & User guides, process design kits . Nanofabrication @ Constructing research networks
Th Worksh Elk4 Part 1: IEEE P7130 Q Technol N | Worki (PDKs), application notes, training
eF orkshop artl uantum Technology Nomenclature Working materials, courses & ; et time i i @ International partnerships for uni d
. . . X / Expert assistance for first time right designs P P que needs
WKS-13 Group Meeting—IEEE P7130 Working Group. Session Chair: Bruce . g E
Kraemer, IEEE Quantum Initiative @ Packaging and assembly services

Thu- Exhibit Zapata Zapata — Scheduled Exhibits
EZAP-14
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Session
Name

Thu-
QC5-15

Thu-
PAN-15

Thu-
TUT-15

Thu-
TUT-15

Thu-
WKS-15

Thu-
WKS-15

Thu-
WKS-15

Thu-
WKS-15

Thu-
EQUA-16

Thu-
ECOQ-16

Thu-
ETQE-16

Thu-
POS-16

Thu-
BOF-16

Session
Type

Paper

Thu- Tutorial
TUT-15

Tutorial

Tutorial

Workshop

Workshop

Workshop

Workshop

Exhibits

Exhibits

Exhibits

Posters

BoF

Session
Room

Bighorni

Thu Sessions

QCS5: Sima Esfandiarpour Borujeni, Wichita State Univ.; Nam Nguy-
en, Boeing Research & Technology; Saideep Nannapaneni, Elizabeth
Behrman and James Steck, Wichita State Univ. Experimental evalua-
tion of quantum Bayesian networks on IBM QX hardware

Bighornl

QCS5: Pranav Gokhale, Univ. of Chicago; Olivia Angiuli, Univ. of Califor-
nia, Berkeley; Yongshan Ding, Kaiwen Gui, Univ. of Chicago; Teague
Tomesh, Princeton Univ. & Argonne National Laboratory; Martin
Suchara, Univ. of Chicago & Argonne National Laboratory; Margaret
Martonosi, Princeton Univ. and Frederic T. Chong, Univ. of Chicago.
Optimization of simultaneous measurement for variational quantum
eigensolver applications

Moose

Training the Next Generation of Quantum Scientists, Engineers, and
Software Developers. Organizers: Abraham Asfaw, Rajeev Malik, Tra-
vis Scholten: IBM Quantum; Moderator: Irene Qualters, LANL. Panel-
ists: Sophia Economou, Virginia Tech; Matt Langione, Boston Con-
sulting Group; Peter Johnson, Zapata Computing; AbrahamAsfaw,
IBM Quantum; Steve Sanders, Honeywell. Session Chair: Candace
Culhane, LANL.

Bearl

Part 2: Assessing the Quality of Qubits and Quantum Computers—
Corcoles, Scholten: IBM Quantum

Bear2

Part 2: Quantum Algorithms for Chemical Simulation—Barkoutos,
Jones, Ollitrault, Earnest: IBM Quantum

Bear3

Part 2: Combinatorial Optimization on Quantum Computers—Shay-
dulin, Safro: Clemson Univ.; Alexeev: Argonne

Elk1

Part 2: Photonic Technologies for Quantum Information Science—
Chrostowski, UBC; McKinstrie, LGS; Srinivasan, NIST

Elk2

Part 2: Cryogenic Electronics for Quantum Systems—Fahim: Fermi-
lab, IL Charbon: EPFL, Switzerland

Elk3

Part 2: Practical Quantum Sensing from a Photonic and Atomic
Physics Perspective—Pooser, Humble: ORNL

Elk4

Part 2: IEEE P7130 Quantum Technology Nomenclature Working
Group Meeting—IEEE P7130 Working Group

Quantropi

Quantropi — Scheduled Exhibits

ColdQuanta

ColdQuanta — Scheduled Exhibits

IEEE-TQE

IEEE TQE — Scheduled Exhibits

Bison

Open Posters

Hawk

Quantum Education Harrisburg University BoF

WiseOwll

Networking Session — Meet Quantum Experts

WiseOwl2

Networking Session — Meet Quantum Enthusiasts

Rockies

Relax in Beautiful Colorado — Ski the Rockies

Bighornl

QC6 Session Chair: Pranav Gokhale, Univ. of Chicago. QC6: Thien
Nguyen, Anthony Santana and Alexander McCaskey, Oak Ridge Na-
tional Laboratory. Extending XACC for quantum optimal control

Bighorni

QCe6: C. A. Morrison, A. J. Landahl, D. S. Lobser, K. M. Rudinger, A. E.
Russo, J. W. Van Der Wall and Peter Maunz, Sandia National Labo-
ratories and Univ. of New Mexico. Just another quantum assembly
language (Jaqal)

quantum.ieee.org

Conferences Education Publications

Discover an exclusive online community
intended to help educate and inspire the
next generation of Quantum Scientists

quantum.ieee.org
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Session Session Session R

Name Type Room Thu Sessions

Thu- Panel Moose Bringing Quantum Programming into Quantum Computing Educa-

PAN-17 tion. Organizer: Mark Tsang, Microsoft; Moderator: Mariia Mykhailo-
va, Microsoft; Panelists: Mathias Soeken, EPFL/MSFT, Jens Palsberg,
UCLA, Brian La Cour, UT-Austin, Rafael Sotelo, Univ. Montevideo,
George Siopsis, Univ. of Tennessee, Christopher Ferrie, Univ. Technol-
ogy Sydney (UTS). Session Chair: Scott Koziol, Baylor Univ.

Thu- Tutorial Bearl Part 3: Assessing the Quality of Qubits and Quantum Computers—

TUT-17 Cércoles, Scholten: IBM Quantum

Thu- Tutorial Bear2 Part 3: Quantum Algorithms for Chemical Simulation—Barkoutos,

TUT-17 Jones, Ollitrault, Earnest: IBM Quantum

Thu- Tutorial Bear3 Part 3: Combinatorial Optimization on Quantum Computers—Shay-

TUT-17 dulin, Safro: Clemson Univ.; Alexeev: Argonne

Thu- Workshop 344 Part 3: Photonic Technologies for Quantum Information Science—

WKS-17 Chrostowski, UBC; McKinstrie, LGS; Srinivasan, NIST

Thu- Workshop §3L¥] Part 3: Cryogenic Electronics for Quantum Systems—Fahim: Fermi-

WKS-17 lab, IL Charbon: EPFL, Switzerland

Thu- Workshop [JEL«] Part 3: Practical Quantum Sensing from a Photonic and Atomic

WKS-17 Physics Perspective—Pooser, Humble: ORNL

Thu- Workshop QL Part 3: IEEE P7130 Quantum Technology Nomenclature Working

WKS-17 Group Meeting—IEEE P7130 Working Group

Thu- Exhibits Microsoft Microsoft Quantum — Scheduled Exhibits

EMIC-18

Exhibits Aliro Aliro Quantum — Scheduled Exhibits

LI-18

Thu- Posters Bison Open Posters

POS-18

Thu- BoF Hawk Open BoF Session

BOF-18

Thu- WiseOwll Networking Session — Meet Quantum Experts

NW1-18

Thu- WiseOwl2 Networking Session — Meet Quantum Enthusiasts

NW2-18

Thu- Break Rockies Relax in Beautiful Colorado — Enjoy Nature

COL-18

Thu- Keynote Eagle Announcements, Awards, Keynote: Anne Matsuura, Intel Labs, USA—

KEY-19 Quantum Computing: A Scalable, Systems Approach. Session Chair:
Candace Culhane, Los Alamos National Laboratory (LANL)

Thu- Eagle Hang out with Keynote Speaker Anne Matsuura

KEY-20

Thu-EX- Exhibits Patrons Open Exhibits

OP-20

Thu- Posters Bison Open Posters

POS-20

Thu- BoF Hawk Open BoF Session

BOFO-20

Thu- WiseOwlIl Networking Session — Meet Quantum Experts

NW1-20

Thu- WiseOwl2 Networking Session — Meet Quantum Enthusiasts

NW2-20

Thu- Break Rockies Relax in Beautiful Colorado — Enjoy Nature

COL-20

QCE20 Program — Friday, 16 October

MT
(UTC-6)

08:00-
19:45

08:00-
19:45

08:30-
10:00

10:00-
10:45

10:00-
10:45

10:00-
10:45

10:00-
10:45

10:00-
10:45

Session Session Session . .
Name Type Room Frlday Sessions

ONB-10

Fri- Onboard Discoverl | QCE20 Welcome, Onboarding & Quote of the Day

Fri- Onboard
OVE-10

Fri-KEY-T1 Keynote

Fri-KEY-12

Discover2

Eagle

Eagle

QCE20 Daily Overview of Sessions & Announcements

Announcements, Awards, Keynote: Jake Taylor, NIST, QuICS, JQlI,
Univ. of Maryland, USA—Advances in Quantum Information Science
Session Chair: Erik DeBenedictis, Zettaflops LLC

Hang out with Keynote Speaker Jake Taylor

WKS-13

Fri- Exhibit 1B IBM Quantum — Scheduled Exhibits

EIBM-12

Fri- Exhibit NC-State NC State — Scheduled Exhibits

ENCS-12

Fri- Exhibit QDevil QDevil — Scheduled Exhibits

EQDE-12

Fri- Posters Bison Quantum Simulation 1 — Poster Session Chair: Travis Humble, Oak

POS-12 Ridge National Laboratory (ORNL)
Posl: Megan Lilly and Travis Humble: Evaluating Performance of
Quantum Computers with Cycle Benchmarking
Pos2: Paul Kairys and Travis Humble: High performance digital quan-
tum simulation through analog control optimization

Fri- Hawk Scheduled BoF Session

BOF-12

Fri- WiseOwll Networking Session — Meet Quantum Newcomers

NW1-12

Fri- WiseOwl2 Networking Session — Meet Quantum Enthusiasts

NW2-12

Fri- Break Rockies Relax in Beautiful Colorado

COL-12

Fri- Papers Bighorni QBM]1 Session Chair: Catherine MCGeoch, D-Wave Systems

QBM1-13 QBMI: Kathleen Hamilton, Tyler Kharazi, Titus Morris, Alex McCaskey,
Ryan Bennink and Raphael Pooser, Oak Ridge National Laboratory.
Scalable quantum processor noise characterization

Fri- Papers Bighornl QBM1: Sam Tomkins and Rogério de Sousa, University of Victoria.

QBMI-13 Noise mitigation with delay pulses in the IBM Quantum Experience

Fri-TUT-13 |50 {ei¢E] Bearl Part 1: Cirq for NISQ: Research and Education—LaRose, Hoffman:
Google Al Quantum. Session Chair: Scott Koziol, Baylor Univ.

Fri-TUT-13 |50 )¢l Bear2 Part 1: Serious Games for Quantum Computing—Lahmann, Heider:
IBM Germany. Session Chair: Bruce Kraemer, IEEE Quantum Initative

Fri-TUT-13 |5l eidt] Bear3 Part 1: Exploring the D-Wave Webinar Series—Gottlieb, D-Wave Sys-
tems. Session Chair: Catherine McGeoch, D-Wave Systems

Fri- Workshop =14 Part 1: Technology Roadmapping for Quantum Computing—Holmes,

WKS-13 DeBenedictis: IEEE IRDS. Session Chair: Erik DeBenedictis, Zetta-
flops, LLC

Fri- Workshop =LA Part 1: Control and Design of Superconducting Qubits—Bronn,

WKS-13 Miney, Scholten: IBM Quantum. Session Chair: Kristel Michielson,
Forschungszentrum Jilich GmbH

Fri- Workshop Q33L& Part 1: Quantum Computing Entrepreneurship—Chen, Sotelo, Mona-

WKS-13 co, Stauffer, Sumner: TEMS Society & IEEE Entrepreneurship. Ses-
sion Chair: Hausi Mdller, Univ. of Victoria

Workshop QL Part 1: Quantum Simulation—Alexeev, Otten: Argonne National Lab-

oratory; Mandra, NASA Ames. Session Chair: Ulrike Stege, Univ. of
Victoria
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14:30-
15:15

14:30-
15:15

Session Session Session . .
Name Type Room Frlday Sessions
Workshop [JEIE] Part 1: Quantum Computing Opportunities in Renewable Energy—
Eldredge: U.S. Department of Energy; Giani: GE Research. Session
Chair: Travis Humble, Oak Ridge National Laboratory (ORNL)
Fri- Exhibit Microsoft Microsoft Quantum — Scheduled Exhibits
EMIC-14
Fri- Exhibit Keysight Keysight — Scheduled Exhibits
EKEY-14
Fri- Posters Bison Quantum Simulation 2 — Poster Session Chair: Andreas Bergen,
POS-14 engagelively
Posl: Teik Guan Tan and Jianying Zhou: Quantum Interpreted
Circuits (QuIC): Rapidly Simulating Quantum Algorithms
Pos2: Andrea Delgado and Travis Humble: Quantum Algorithms
for Event Reconstruction and Simulation in High Energy Physics
Experiments
Fri- Hawk Quantum Science Centers ORNL & LANL BoF
BOF-14
WiseOwll Networking Session — Meet Quantum Newcomers
WiseOwI2 Networking Session — Meet Quantum Enthusiasts
Rockies Relax in Beautiful Colorado — Hike the Rockies
Fri- Bighorni QBM2 Session Chair: Joseph Emerson, Quantum Benchmark & Uni-
QBM2-15 versity of Waterloo
QBM2: Tristan Zaborniak and Rogério de Sousa, University of Victo-
ria. In situ noise characterization of the D-Wave quantum annealer
Fri- Papers Bighorni QBM2: Samudra Dasgupta and Travis Humble, Oak Ridge National
QBM2-15 Laboratory. Characterizing the Stability of NISQ Devices
Fri-TUT-15 |50 {eieE] Bearl Part 2: Cirqg for NISQ: Research and Education—LaRose, Hoffman:
Google Al Quantum
Fri-TUT-15 |50 {ei¢E] Bear2 Part 2: Serious Games for Quantum Computing—Lahmann, Heider:
IBM Germany
Fri-TUT-15 |50 {eieE] Bear3 Part 2: Exploring the D-Wave Webinar Series—Gottlieb, D-Wave
Systems
Fri- Workshop R3LY Part 2: Technology Roadmapping for Quantum Computing—Holmes,
WKS-15 DeBenedictis: IEEE IRDS
Fri- Workshop =L Part 2: Control and Design of Superconducting Qubits—Bronn,
WKS-15 Minev, Scholten: IBM Quantum
Fri- Workshop REl&] Part 2: Quantum Computing Entrepreneurship—Chen, Wong, Sotelo:
WKS-15 TEMS Society & IEEE Entrepreneurship
Fri- Workshop QL Part 2: Quantum Simulation—Alexeev, Otten: Argonne National Lab-
WKS-15 oratory; Mandra, NASA Ames
Fri- Workshop [HL< Part 2: Quantum Computing Opportunities in Renewable Energy—
WKS-15 Eldredge: U.S. Department of Energy; Giani: GE Research
Fri-EH- Exhibits Honeywell Honeywell Quantum Solutions — Scheduled Exhibits
WE-16
Fri- Exhibits Quantropi Quantropi — Scheduled Exhibits
EQUA-16
Fri- Posters Bison Open Posters
POS-16
Fri- BoF Hawk Scheduled BoF Session
BOF-16
Fri- WiseOwll Networking Session — Meet Quantum Experts
NW1-16

Session Session Session . .

Name Type Room Frlday Sessions

Fri- WiseOwl2 Networking Session — Meet Quantum Enthusiasts
NW2-16

Fri- Break Rockies Relax in Beautiful Colorado — Ski the Rockies

COL-16

Fri-
PAN-17

Fri-TUT-17

Fri-TUT-17

Fri-TUT-17

Fri-

WKS-17

Fri-
WKS-17

Fri-
WKS-17

Fri-
WKS-17

Fri-
WKS-17

Moose

Enabling and Growing the Quantum Industry. Organizers: Joe Broz,
SRI International & QED-C and Celia Merzbacher, SRI International
& QED-C; Moderator: Tom Ohki, Raytheon BBN; Panelists: Ricar-

do Borges, Synopsys; Ashley Huff, Janis Research Company; Ofer
Naaman, Google; Chad Hoyt, Honeywell. Session Chair: Candace
Culhane, LANL.

Tutorial

Bearl

Part 3: Cirq for NISQ: Research and Education—LaRose, Hoffman:
Google Al Quantum

Tutorial

Bear2

Part 3: Serious Games for Quantum Computing—Lahmann, Heider:
IBM Germany

Tutorial

Bear3

Part 3: Exploring the D-Wave Webinar Series—Gottlieb, D-Wave
Systems

Workshop

Elk1

Part 3: Technology Roadmapping for Quantum Computing—Holmes,
DeBenedictis: IEEE IRDS

Workshop

Elk2

Part 3: Control and Design of Superconducting Qubits—Bronn,
Miney, Scholten: IBM Quantum

Workshop

Elk3

Part 3: Quantum Computing Entrepreneurship—Chen, Wong, Sotelo:
TEMS Society & IEEE Entrepreneurship

Workshop

Elk4

Part 3: Quantum Simulation—Alexeev, Otten: Argonne National Lab-
oratory; Mandra, NASA Ames

Workshop

EIk5

Part 3: Quantum Computing Opportunities in Renewable Energy—
Eldredge: U.S. Department of Energy; Giani: GE Research

Fri-EX- Exhibits Patrons Open Exhibits
OP-18
Fri- Posters Bison Open Posters
POS-18
Fri- BoF Hawk Open BoF Session
BOF-18
Fri- WiseOwll Networking Session — Meet Quantum Experts
NW1-18
Fri- WiseOwI2 Networking Session — Meet Quantum Enthusiasts
NW2-18
Fri- Break Rockies Relax in Beautiful Colorado — Enjoy Nature
COL-18
Fri- Keynote Eagle Announcements, Awards, Keynote: Alexander Condello, D-Wave S-
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