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IBM Quantum Network

A collaborative community of more than 170
Clients and Partners and over 400,000 users

that have...

Run over 1.4 trillion quantum circuits

4 Billion quantum circuits running per day
30+ application development projects

A00+ contributors to Qiskit

1400+ scientific papers
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Drivers/Benetfits Summary

i

Education & Workforce
Development

- IBM Quantum Insider

- IBM Quantum Network
Colloquium

« Teach the Researcher
Events

- Qiskit open-source
community events
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|

Eminence

- IBM Quantum Networking
Events

-« Joint Marketing
Opportunities

L

Applied Projects & Research

Premium System Access
Plan

Dedicated Engagement
Manager

Research projects with IBM
ZRL

Dedicated Support



Our team is committed to your success in the IBM Quantum
IBM Quantum Network

CERN Hub
(Executive & Leadership Team, Designated IBM Quantum Research and Support)

Partner Team ‘

Business

Research Team Support Team
Development

Aparna Prabhakar Voica Radescu Ivano Tavernelli (EU)

Technical Coordinator (US)  Alliance Lead (EU) -
(Engagement Lead)

Francois Varchon(EU)
Daniel De Cruz (EU)

PanOS BarkOUtSOS (EU) IBM Quantum / © 2022 IBM Corporation



Dedicated Engagement
Manager

Primary point of contact at IBM
Quantum to help Deliver successful
IBM-CERN partnership.

Facilitate relationships between
CERN and IBM.

Coordinate communication across
teams.

Ensure access to the right resources
and partner benefits.

Project management and enablement
for both applied and fundamental
research.
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Dedicated Support

Ibmg@us.ibm.com

Answer your technical questions

Remotely guide you through On-
boarding process

Guide you through IBM Quantum
Administration Dashboard (IBM
Admin)

Support Qiskit version release

Provide feedback and suggested
efficiencies in Qiskit, and Act as a
channel between you and the
developers

Notify you of changes within Qiskit or
IBM Quantum

Keep you up to date with scheduled
device maintenance

Access to Zurich
Research team

Engage and facilitate topical research
project discussions

Participate in periodic research
monitoring meetings.

Project feasibility discussions


mailto:ibmq@us.ibm.com

Premium Access Plan 18M Quantim

Drive collaboration towards promising applications on larger systems with

industrial partners
IBM
Quantum Systems CERN (May 2022) Quantum
Flagship systems targeting quantum advantage
Premium Premium Advanced Systems + 7 open systems (5Q) *
. Core Systems Exploratory Systems
Best error rates (qubits, measurements and gates) + 5 Simulators
27 Qubits 127 Qubits 16 Qubits
Montreal (QV128) * Washington (QV64) Guadalupe (QV32)
H Cai V64
Full breadth of system access, e.g. pulse, reservations e L) T .
Toronto(QV32) * Brooklyn (QV32) * Perth (QV32)
. Kolkata(QVv128) Lagos (QV32)
Allotted time on systems based on access agreement: e 27 Qubits sakarta (QV16)
. oge Mumbai (QV128)
significant system share Auckland (QV64)

CERN allocation: 0.25 queue slot
-> system share (e.g. 1.25 % time on system = 2.1 hours/week = 8.4 hours/4 weeks)

System reservation : (16 hours * #queue slot)/month = 4 hours/month on Kolkata & Toronto *
+ 8 hours/month on Perth, Lagos, Jakarta

* retirements on June 5t

Check IBM Quantum Services

18M Quantum / Admin Enablement / I8M Confidential
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IBM Cloud quantum services

(im] Q IBM Quantum o -

(&) (6] ‘quantum-computing.ibm.com,

1BM Quantum Services

Services

Programs Simulators

IBM Quantum systems combine world-leading quantum processors with cryoge:
components, control electronics, and classical computing technology. Lea

washington

» Online
Eaglerl

127 64 850

o Online
Faloon r5.11

2.3K
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brookiyn

nic

 Online
Hummingbird r2

1.5K

kolkata

 Online
Falcon 511

27 128 2K

toronto

= Online
Falconrd.

1.8K

o Online

Falcon 4T

2.5K

« Online
Falcon r4

27 128 2K

Falcon r4

1.8K

o Online
Falcon r4H

2.3K

o Online
Falcon r4T

2.5K

IBM Quantum

Allsystems (24)

» Online Ho i
Falcon 5.1 Falconr5.11

27 128 1.8K 27 64 24K

7

peekskill Exploratory guadalupe

« Offline o Online
The backend s being configured Falcon r4P

16 32 24K

« Online
Faloon r5.11H

16 2.4K

o Online
Falcon r4T

2.7K

https://quantum-computing.ibm.com/services



https://quantum-computing.ibm.com/services

[BM Cloud quantum services 1BM Quantum

O  Q IBMQuantum x| +
& cC o ‘quantum-computing.ibm.com

1BM Quantum Services

ibmg_montreal

Details

27 » Online E 4.797e-2
963 jobs 1.860e-2
Falcon r4 8346us
1118 2 79.64us
CX, ID, RZ, SX, X er

0jobs

Yo

Calibration data anhourego

S L) e

Frequency (GHz)

Avga.997 Q
i —
20 e03
o EE] 2:)
CNOT error . 0608050

AvgaT97e2

Your access providers

https://quantum-computing.ibm.com/services
IBM Quantum © 2022 IBM Corporation 8



https://quantum-computing.ibm.com/services

Partner Onboarding 18M Quantum

Specialized onboarding experience designed February 2022

1 IBM Quantum Administration

IBM Quantum Example o Created on Groups Projects People Total jobs
For Admin, Technical Users e
System Onboarding - e
Dedicated session for new hub, group, or project admins to et
review hub dashboard, analytics, and how to add new i
members et

ollaboration-group b e

18

For Admin, Technical Users

Support

Dedicated support team for technical Q&A, and navigating
IBM Quantum Systems

For Technical Users

Technical Enablement

Curated onboarding experience and live webinars to get = mceite R
started, build a community, and apply Qiskit to research v on
0
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Partner Onboarding

Specialized onboarding experience designed February 2022

For Admin, Technical Users

System Onboarding

Dedicated session for new hub, group, or project admins to
review hub dashboard, analytics, and how to add new
members

For Admin, Technical Users
Support

Dedicated support team for technical Q&A, and navigating
IBM Quantum Systems

For Technical Users

Technical Enablement

Curated onboarding experience and live webinars to get
started, build a community, and apply Qiskit to research

IBM Quantum / © 2022 IBM Corporation

IBM Quantum
Support

France

New York

Stypulkoski

18M Quantum / © 2022 1BM Corporation

IBM Quantum

IBM Quantum

Dedicated Support at
Answer your technical questions (Email, StackExchange, Slack)
Remotely guide you through On-boarding process
Guide you through IBM Quantum Administration Dashboard (IBM Admin)
Support Qiskit version release

Provide feedback and suggested efficiencies in Qiskit, and Act as a channel
between you and the developers

Notify you of changes within Qiskit or IBM Quantum

Keep you up to date with scheduled device maintenance and downtime
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IBM Quantum Insider
(Content Management System)

Goal

Access to curated content to explain the newest advances -
and their commercial and technological impacts:

«  Colloquiums, workshops, “Teach-the-Researcher”
courses

Speaker

Leading researcher in the field of quantum information
science (IBM or IBM Quantum Network Member)

Target Audience
Any member in the network
Users have to sign-up directly

(link available here)

IBM Quantum / © 2022 IBM Corporation

Welcome to IBM Quantum
Insider

Curated insights to explain the newest advances — and their commercial and

technological impacts

Content Catalog

Explore IBM Quantum Network exclusive training, webinars, and resources.

IBM Quantum Network Open House

Join industry focused breakout sessions
showcasing use cases of quantum
computing.

Quantum Error Correction

Quantum error correction is crucial in
designing scalable quantum computers
and fault-tolerant quantum algorithms.
This course covers the fundamentals of
quantum error correction, from stabilizer

Qiskit
Learn
archit
compt
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https://quantum-growth.edunext.io/courses

IBM Quantum Network
Colloguium

Goal

Learn about the latest developments at IBM Quantum and
research advances made by the IBM Quantum Network,

followed by Q&A with the researchers.

Speaker

Leading researcher in the field of quantum information
science (IBM or IBM Quantum Network Member)

Target Audience
Any technical researcher in the Network

(link available here)
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IBM Quantum

IBM Quantum

IBM Quantum Network Colloquium

Date
8 March 2022

Time
11:00AM — 12:00PM EST

Location
Virtual

IBM Quantum Prototypes

Dr. Jennifer Glick of IBM and her teammates will introduce the IBM Quantum
Prototypes program —a way for IBM Quantum Network members to advance
the state of the art in quantum computing. You will learn how to get involved
in the program and get a high-level understanding of the latest prototypes in
development: including quantum kernel training and entanglement forging. As

usual, there will be a live questions & answers session.

The colloquium will be recorded and made available as soon as possible.
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https://quantum-growth.edunext.io/courses/course-v1:quantum-growth+IQN-seminar-series+2021_H2/course/

Teach the Researcher IBM Quantum
Event

Goal

Multi-day deep dive courses to enable research. Topics Variational Quantum Eigensolver
include: VQE, Quantum Machine Learning, Quantum Error i
Correction, Quant Hardware.

Speaker

Leading researcher in the field of quantum information
science (IBM or IBM Quantum Network Member)

1)
e
[=SThITN

Nate Earnest-Noble
Quantum Computing Applications Researcher

Target Audience

Any technical researcher in the Network

IBM Quantum / © 2022 IBM Corporation 13



Qiskit open-source IBM Quantum
community events

The Most Important Graph(s) in Quantum
Error-Correction | Seminar Series with
Ted Yoder

) YouTube
[ February 11, 2022

Goal

Hackathons, conferences, and talks hosted by the global
guantum computing community. Often designed to increase
engagement in target geographies.

Join the event  [3

Quantum Australia Conference 2022

Most events are open and free, IBM Quantum Network
members will have early access to events that are invite-
only.

@ Australia/Virtual
0 ' @ [ February23-25,2022

Qiskit Hackathon Korea

Qiskit Hackathon

Target Audience KOREA 2022

Open to the global quantum computing community o
(V) Virtual

{5 February 7-10, 2022
Join the event [F

€S Qiskit Qe

IBM Quantum / © 2022 IBM Corporation 14



Qiskit Demo Days

from qiskit import QuantumCircuit, execute
from qiskit import Aer, IBMQ
from qiskit.providers.aer.noise import NoiseModel

Qiskit Demo Days are recorded, biweekly, open (by provider - iﬁﬁéﬁﬁﬁfgcgguﬁﬂiuz == IB':Q -
. . . . . . . ackend = provider.get_backend('ibmq_vigo')
invitation), and public (the recording) meetings with EBipEig Bap mBackendcon gz Elon0) cotipl dng ap
fellow Qiskit developers where we share coming Bodsa kotel o Rolsesiiel Exoe esken{ackend)

. basis_gates = noise_model.basis_gates
features and bugfixes, get feedback about them, S
and sync about release dates. 2223“5‘(’3§§n§u3cmum3, 3

circ.h(®

circ.cx(0, 1)

https://github.com/ s

giskit-community/feedback/wiki/ # Pexforn noisy sinulation
. . l?ackc_end = Aer.ggt_backend('qasm_simulator')
Q 1 S k 1t - D e mo D ay S Jobis exec“e(g;z;ii:;f::;:éoupling_map,

noise_model=noise_model,
basis_gates=basis_gates)
result = job.result()

print(result.get_counts(0))

A L




New open course by IBM Quantum
and Qiskit Advocates

https://qiskit.org/
textbook-beta/course/
machine-learning-course/

IBM Quantum / © 2022 IBM Corporation

£ Qiskit

Browse all content v

<~ Home

Quantum machine learning

This course contains around eight hours of content, and is aimed at
self-learners who are comfortable with undergraduate-level
mathematics and quantum computing fundamentals. This course will
take you through key concepts in quantum machine learning, such as
parameterized quantum circuits, training these circuits, and applying
them to basic problems. By the end of the course, you'll understand
the state of the field, and you'll be familiar with recent developments
in both supervised and unsupervised learning such as quantum
kernels and general adversarial networks. This course finishes with a
project that you can use to showcase what you've learnt. This course
was created by IBM Quantum with the help of Qiskit Advocates
through the Qiskit Advocate Mentoring Program.
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IBM Quantum Networking
Events

For advanced users in the partner ecosystem

Partner Event (Bi-annual)

Multiday event for partners to network and share research
updates

For advanced users in the partner ecosystem
Superuser Session (Bi-annual)

Invite-only advanced enablement session for high usage
users

For the quantum computing community

Quantum Summit (Annual)

Exclusive opportunity to meet the brightest minds in
quantum computing from across the field and to hear
industry-defining announcements

IBM Quantum / © 2022 IBM Corporation

IBM Quantum

About Quantum Summit

The IBM Quantum Summit 2021 is our flagship invite-only event for the quantum computing
community. The Quantum Summit is an exclusive opportunity to meet the brightest minds in
quantum computing from across the field and to hear the industry-defining announcements on
this emerging technology.

The theme of this year's Summit is New Di Quantum is the
potential of large-dimensional mathematics for the 21st century — much like classical computing
unlocked the potential of algorithmic mathematics in the 20th century. At this year's Summit, we
will lay out our vision for what this emerging paradigm might look like.

Speakers

17



Joint Marketing
Opportunities

Goal

Highlight use cases on IBM Quantum’s dedicated webpages
to show the (future) business value of QC.

Audience
- IBM Research for a technical or research audience

« Qiskit Medium for the Qiskit community on technical and
open-source topics

« IBM Quantum Case Studies for business executives
focused on path to Quantum Advantage

Prerequisites

A new and interesting story, supported by technical work.
Exciting use case, strong research results.

IBM Quantum / © 2022 IBM Corporation

IBM Quantum Case
Studies

Learn why companies and institutions are partnering with
IBM for quantum computing innovation.

Watch Exxon
case study @

Case studies

Learn about our IBM Quantum
Network partners who are
exploring how quantum can
advance industry applications

Daimler-Benz

Crafting the future of electric vehicles

Daimler envisions a new generation of
electric vehicles through quantum battery
technology.

See the story -

ical, ISR, Kel

Redefining luminescence

IBM partners with JSR, Mitsubishi
Chemical, and Keio University to explore
new forms of light with quantum
computing.

See the story -

ExxonMobil

Taming the monster of maritime logistics
ExxonMobil strives to move the world’s
cleanest-burning fuel across the globe
which is a puzzle that demands a quantum
solution.

Mitsubi Cl ical
In quantum pursuit of game-changing
power sources

Mitsubishi Chemical is applying quantum
computing to help develop lithium oxygen
batteries with greater energy density.

See the story -

CERN

The quest to understand what
universe together

CERN is Searching for Higgs ev
origins of the universe.

See the story -


https://www.research.ibm.com/quantum-computing/
https://medium.com/qiskit
https://www.ibm.com/quantum-computing/case-studies/

The three key metrics for measuring quantum IBM Quantum
computing performance

E e , HHE
(L] —i
|j‘ .H' [ T

Scale Quality Speed

Measured by number of qubits which Measured by Quantum Volume which Measured by CLOPS (Circuit Layer

indicates the amount of information we can indicates quality of circuits and how faithfully Operations Per Second) which indicates

encode in the quantum system. circuits are implemented in hardware. how many circuits can run on hardware
in a given time.

High coherence, high reliability, lower cost Need low operation errors, meaning large Seamless synchronization of quantum and
Quantum Volume classical circuits increases execution rate

2020 2021 2022 Today 2022 @ 2020 Today 2022
65 qubits 127 qubits 433 qubits 256 QV 1024 Qv 200 (Inferred) | 1.4K CLOPS 10K CLOPS

IBM Quantum © 2022 IBM Corporation




Development Roadmap

Model
Developers

Algorithm
Developers

Kernel
Developers

System
Modularity

2019 @

Run quantum circuits
on the IBM cloud

Falcon ()

27 qubits

S
NN
SSSSS>
‘&s"

On target @

2020 @ 2021 @

Demonstrate and
prototype quantum
algorithms and
applications

Run quantum
programs 100x faster
with Qiskit Runtime

Quantum algorithm and application modules

Machine learning | Natural science | Optimization

Hummingbird @ Eagle
65 qubits 127 qubits

<SS
<SSSSSSS
===
-~

Executed by IBM °

2022

Bring dynamic circuits to
Qiskit Runtime to unlock
more computations

Dynamic circuits

Osprey
433 qubits

2023

Enhancing applications
with elastic computing
and parallelization of
Qiskit Runtime

2024

Improve accuracy of
Qiskit Runtime with
scalable error mitigation

Prototype quantum software applications

Quantum Serverless

Threaded primitives

Condor
1,121 qubits

Heron
133 qubits x p

DS
DS

IBM Quantum

AOYAS

Scale quantum applica-
tions with circuit knitting
toolbox controlling
Qiskit Runtime

Beyond 2026

Increase accuracy and
speed of quantum
workflows with integration
of error correction into
Qiskit Runtime

Quantum software applications

Machine learning | Natural science | Optimization

Error suppression and mitigation

Flamingo
1,386+ qubits

Crossbill
408 qubits

Kookaburra
4,158+ qubits

Error correction

Scaling to
10K-100K qubits
with classical

and quantum
communication
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Resources: Selt-learning

Cloud applications for
programming real quantum
hardware and quantum
circuit simulators

IBM Quantum © 2022 IBM Corporation

Open-source quantum
computing software
development

Documentation,
Tutorials, Events,
Education

quantum device
design

Interactive online
advanced text on
quantum algorithms and
computation based on
Qiskit

IBM Quantum

— Coding
with Qiskit Season 1
— Coding
with Qiskit Season 2

— livestream of
public lecture series

explores how individuals
became Qiskit developers

— Qiskit tips
and tricks



https://quantum-computing.ibm.com/
https://qiskit.org/
https://qiskit.org/textbook/preface.html
https://www.youtube.com/Qiskit
https://www.ibm.com/quantum-computing/developers/
https://quantum-computing.ibm.com/
https://quantum-computing.ibm.com/
https://qiskit.org/metal/
https://qiskit.github.io/openqasm/
https://www.youtube.com/watch?v=a1NZC5rqQD8&list=PLOFEBzvs-Vvp2xg9-POLJhQwtVktlYGbY
https://www.youtube.com/watch?v=R9FjVUIZeY8&list=PLOFEBzvs-VvrhKYASly1BXo1AdPyoCsor
https://www.youtube.com/watch?v=rQp_NZMLNRk&ab_channel=Qiskit
https://www.youtube.com/watch?v=1UvtyzMrqII&list=PLOFEBzvs-VvqBTjGFWzqc632tYTWst_CH&ab_channel=Qiskit
https://www.youtube.com/watch?v=xUt4YKQEUco&list=PLOFEBzvs-VvpOCmJ9BonUhf7NYB4d1p0e&ab_channel=Qiskit

