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WIDENING PARTICIPATION AND STRENGTHENING THE EUROPEAN RESEARCH AREA

Widening participation and spreading excellence Reforming and Enhancing the European R&l system
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European

INNOVATION

Council

The European Innovation Council (EIC) is the main tool in
support of innovation promoted by the European
Commission under Horizon Europe, the new Framework
Program for Research and Innovation of the EU for the
period 2021-2027.

The EIC, in particular, is the most relevant initiative within
Pillar 3 - Innovative Europe and aims to identify, develop
and implement high-risk innovations of various kinds, with
a main focus on pioneering innovations, disruptive,
with a high impact on society and potentially
market-creating.




‘ ) SAPIENZA

UNIVERSITA DI ROMA

G QUCHIP

1. Coordinator of a FET: FUTURE AND EMERGING TECHNOLOGIES - PROACTIVE

Q. Jm Simulatisn 2n a Phatenic Chip

QUCHIP-Quantum Simulation on a Photonic Chip

Funding programme:

FETPROACT-3-2014: Quantum simulation

Overall funding: € 2.681.714

Funding to Quantum Information Lab: € 431.250
Grant agreement no: 641039

Period: 1 March 2015-28 February 2018 Editoer| BTG Sl Fnstiinthon foll nume
1 UNIROMA1l Universita di Roma "La Sapienza"
QUCHIP will address four main objectives: 2 UOB University of Bristol
The Chancellor, Masters and Scholars of the
QUCHIP objectives 3 UOXF University of Oxford
Objective 1. Multiphoton quantum walk : ICINR] v E:::g;:aza;f;ale delle Kicerche
Objective 2. Boson sampling 6 UPB Universitaet Paderborn
Objective 3. Photonics quantum technologies 7 UULM Universitaet Ulm
, : . 8 ULB Université Libre de Bruxelles
Objective 4. Simulated quantum phenomena s  SOUTH University of Southampton
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Call budget overview

TOPIC: Quantum simulation

Topic identifier: FETPROACT-3-2014
Publication date: 11-12-2013

Types of action: RIA Research and Innovation action

DeadlineModel: single-stage ! A i

Opening date: 11-12-2013 Deadline: 01-04-2014 17:00:00
Scope:

Specific challenge: Devices that exploit quantum phenomena such as superposition and entanglement
have the potential to enable radically new technologies. Several promising directions are now well
known, for instance in quantum computation and simulation, quantum communication, qguantum
metrology and sensing. However, overcoming basic scientific challenges as well as bridging from the
scientific results to concrete engineering technologies has proved difficult. This objective challenges the
research community to develop solutions using quantum technologies that will ultimately address real
world problem, with a potential for disruptive change.

Scope: Proposals shall address research and development for quantum simulation to address a class of
problems that is beyond the reach of classical computing, and that can contribute to answering questions
in fundamental or applied sciences, e.g. in quantum materials science or the life sciences.
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Subcriteria for evaluatlonlcrlterlon 1 "Excellence":

* Clarity of targeted breakthrough and its specific science and technology contributions towards a long-
term vision.

* Novelty, level of ambition and foundational character.

* Range and added value from interdisciplinarity.

* Appropriatness of the research methods.

Threshold for this criterion: 4/5

Weight for this criterion: 60%

Subcriteria for evaluationjl criterion 2 "Impact":

* Importance of the new technological outcome with regards to its transformational impact on
technology and/or society.

* Quality of measures for achieving impact on science, technology and/or society.

* Impact from empowerment of new and high potential actors towards future technological leadership.
Threshold for this criterion: 3.5/5

Weight for this criterion: 20%

* Quality of the workplan and clarity of intermediate targets.

* Relevant expertise in the consortium.

* Appropriate allocation and justification of resources (person-months, equipment, budget).
Threshold for this criterion: 3/5

Weight for this criterion: 20%
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Objective

Project Information Simulation is a fundamental computational tool for modern science with applications

ranging from drug design to materials science. Quantum simulators have the potential
QUCHIP to revolutionize the way simulations are performed by accessing system sizes that are
Grant agreement ID: 641039 untractable in classical machines. As a result, they will become a suite of powerful and

o precise instruments enabling the investigation of relevant phenomena in the dynamics

- of complex quantum systems, such as quantum transport and energy transfer, as well

as implementing quantum improved computation - tasks hard to simulate classically.

Closed project QUCHIP aims at implementing quantum simulation on integrated photonic processors.

Photons present unique advantages deriving from their mobility and the immunity to

decoherence: these two features make them substantially different from any other

Start date End date quantum system. Moreover integrated quantum photonics capitalizes on the

1 March 2015 28 February 2018 multi-billion dollar investment already placed into photonics development and

commercialization. QUCHIP will exploit these advantages to implement quantum walk

experiments in which several photons propagate over complex circuit architectures

Funded under “lumping” between different waveguides. This platform represents the most
H2020-EU.1.2.2. resource-efficient quantum computation scheme to date: Boson Sampling.

Overall budget
€2681713,75

EU contribution

€2681 713,75

Coordinated by
UNIVERSITA DEGLI STUDI DI ROMA LA SAPIENZA

I 1 italy

—_—aucaie —"
/S ANQUCHIP =<

Quantum Ssmulation on a Photonic Chip
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Objective

Objective 1: Multiphoton
quantum walk

Objective 4:
Simulated
quantum

phenomena

onics
Simulation is a fundamental computational tool for modern science with S
applications ranging from drug design to materials science. Quantum Rome, 26-29 September 2017 \_auchiP —"
simulators have the potential to revolutionize the way simulations are e

performed by accessing system sizes that are untractable in classical
machines. As a result, they will become a suite of powerful and precise
instruments enabling the investigation of relevant phenomena in the
dynamics of complex quantum systems, such as quantum transport
and energy transfer, as well as implementing quantum improved
computation — tasks hard to simulate classically. QUCHIP aims at
implementing quantum simulation on integrated photonic processors.

The Conference was a success with more than 120 participants from the whole
community and very high quality presentations.

We thank all the participants for making this conference a great success!
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. APPLICATIONS

L YT requirement
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hardware
ar
: software
complexityt lstructure . l
E — L requirement
E PLATFORM
WP1 - Quantum walks f/w |
WP2 - Boson Sampling
WP3 - Photonic quantum technologies

WP4 - Simulated quantum phenomena

WP: workpackages
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Gantt chart

A Gantt chart is a type of bar chart that
illustrates a project schedule.
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1. Working package (WP): is a building block of the work breakdown structure that allows the
project management to define the steps necessary for completion of the work

2. Deliverable (D): Describe the quantifiable goods or services that must be provided upon the
completion of a project. Deliverables can be tangible or intangible in nature.

3. Milestone (MS): A project milestone is a management tool that is used to delineate a point in a
project schedule. These points can note the start and finish of a project, and mark the completion of a
major phase of work.


https://en.wikipedia.org/wiki/Bar_chart
https://en.wikipedia.org/wiki/Schedule_(project_management)
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Video interview with University of Southampton QnP Laboratory leader, Dr Alberto
Politi, and PhD student, Robert Cernansky on the EU collaboration QUCHIP
http://www.quchip.eu/

OUTREACH

020
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QUCHIP involves 9 European Universities and Research
Centres from 5 different European countries.

The Consortium QUCHIP consists of many of the leading
experimental groups in Europe currently working on

optical quantum simulation.

L

D
Deliverables

Documents, reports (17)
Demonstrators, pilots, prototypes (3)

Websites, patent fillings, videos etc. (4)

Publications

Peer reviewed articles (76)



http://www.youtube.com/watch?v=RMi7iK4eAL8
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Photonics Quantum Sampling Machine

PHOQUSING Project in brief...

p— » Funding programme:H2020-FETOPEN-2018-2020/H2020-FETOPEN-2018-2019-2020-01
oqusing
» Overallfunding: 3,305,955.00 €

» Period: 1 September 2020 — 31 August 2024

( BSVIIENZN  Sapienza Universita di Roma (CO)  Italy

@CNRIFN IFN-CNR Italy
INL&& LIN INL Portugal
@iﬁ;};&‘: CNRS France
Qup  Quix The Netherlands
S SORNNE  Sorbonne Université France
‘Q’ Verigloud France
VeriQloud

What we supposed to do with that money?

Quantum sampling machines are novel devices capable of
producing and manipulating randomness in a guantum way,
for advantage in algorithms implemented in a hybrid
quantum/classical fashion.

T leenetay ooy m

Fabio Sciarrino

Roberto Osellame
Ernesto F. Galvao

Pascale Senellart

Jelmer Renema
Elham Kashefi
Marc Kaplan

www.phoqusing.eu

* @

PHOQUSING aims to build working
photonic quantum sampling machines.
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PHOQUSING in brief PHOQUSING overview

What is quantum computation?

/The PHOQUSING (PHOtonic Quantum SamplING L . i :

. . 2 t t itt i i ibiliti t

machine) oroject is R by the FET: Eirture Quan urTm compL.J ers’ exploit the incredible pc‘>55| ilities of quantum
mechanics to significantly enhance computing power, compared

Eme_r'gmg .TeChn'OI(?gl.es' a programme that supports with the computers currently available based on a conventional
ambitious interdisciplinary research at early stages of approach. In this context, it is essential to experimentally

development with radical vision, with breakthrough demonstrate the potential of quantum computers.

teChnOIOglcal targets. Recently, the study of computational problems that produce samples

from probability distributions (quantum sampling problems or

PHOQUSING aims at realising the potential of random circuit sampling) has highlighted a path forward to
quantum computing ina photonics computational demonstrate quantum supremacy, corresponding to a scenario
hybrid device. / where a quantum device solves a specific problem faster than any

classical system, as well as first applications.

t PHOQUSING and hybrid technology
PHOQUSING 15t year results _ _
The partners of the PHOQUSING project are trying to develop useful

guantum computation by using a hybrid computational model
combining classical and quantum processes. The aim is to implement
such a hybrid computational system based on integrated cutting-
edge photonics.

PHOQUSING results are published in the most outstanding
international peer-review journals in physics and photonics.

PHYSICAL REVIEW LETTERS

Bright Polarized Single-Photon Source Based on a Linear Dipole

S.E. Thomas, M. Billard, N. Coste, S. C. Weln, Prlya, H. Ollivier, O. Krebs, L. Tazairt, A Harourl, A. Lemaltre, |.
Sagnes, C. Anton, L. Lanco, N. Semaschi, J. C. Loredo, and P. Senellart

Phys. Rev. Lett. 126, 233601 — Published 11 June 2021

Calibration of Multiparameter Sensors via Machine Learning at the
Single-Photon Level

Valeria Ciminl, Emanuele Polino, Mauro Valeri, llaria Glanani, Nicolo Spagnolo, Glacome Corrlelll, Andrea Crespl,
Roberto Osellame, Marco Barbieri, and Fabio Sciarrino

Phys. Rev, Applied 15, 044003 — Published 1 April 2021
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Expected impact

......................

Our vision
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Start-up on Broad-audience
cloud HQC service
1 l .

compoens photonic Fully-integrated Photonic quantum
and algorithms machines HQC prototype computer
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Dipartimento di Fisica, Universita di Roma La Sapienza

»

Alessia
Suprano
3rd year PhD student



https://docs.google.com/file/d/1EVuqxVsp4N-1jrpOyeFGvBNeMxrHkpEX/preview

QUANTUM LAB Opportunities for a PhD student

involved in a project!

1. Do carry out research NG
and publish scientific articles K3
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2. Travel outside to present their
work and participate in outreach
activities

3. Visit other research groups and
perform internships

4. Enjoy science!!

‘Working on a project is a very
interesting experience for PhD students.
First of all, it is very helpful to develop
organization skills as the work
scheduling and complying with the
deadline. Moreover, it promotes the
connection with researchers from
different laboratories and universities,
allowing to enlarge the student contact
network. It can reveal very useful at the
beginning of a career in research”.




SO, QUANTUM
TELEPORTATION —

THE NAME IS
MISLEADING.
ITS A PARTICLE
STATISTICS THING.

%w%

SO ITS NOT LIKE
STAR TREK?

/

PICQUE] .|

MARIE CURIE '

www.quantumlab.it

Twitter: @FabioSciarrino

Thank you!

THATS BORING.

OKAY, IM SICK OF THIS.
EVERY TIME THEKES A PAPER

ON QUANTUM  TELEPORTATION,
YOU REPORTERS WRITE THE
SAME. DISAPFOINTED STORY.

BUT-

TALK TO SOMEONE
ELSE. TM GOING TO
THE BAHAMAS,
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