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Abstract

This deliverable describes the dissemination and exploitation activities carried out during the project, such as creating and
maintaining the project website, issuing periodic newsletters, delivering presentations at stakeholder conferences,
developing communication material, participating in dissemination events such as public and specialised conferences,
organising a stakeholder workshop and school for physicists, and others.
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Executive Summary

The dissemination and exploitation activities are an important part of any project. Participants of the
CLONETS-DS project prepared a website within the framework of these activities, which was
constantly updated with information relating to the project. In addition, they prepared a stakeholder
workshop and delivered presentations about the project at various scientific conferences. The project
partners also participated in internal project meetings of GN4-3 and GN5-1, promoting the idea of
time and frequency (T&F) in the National Research and Education Networks (NRENs) environment.

Regular newsletters were also prepared for stakeholders, summarising the work of the project. The
last one will be presented in March 2023.

These dissemination and exploitation activities help to develop the potential user community by
informing them of the potential of the T&F reference system, exchanging best practices, and
encouraging them, as well as the formal stakeholder bodies, to support the development of these
services.
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1 Introduction

This document describes the dissemination and exploitation activities carried out during the CLONETS-
DS project to communicate project results to stakeholders and beyond the immediate scientific
community concerned.

Section 2 presents the logo and templates developed for the project. Section 3 outlines dissemination
and exploitation activities including the website, stakeholder materials, conferences and school
initiative. Section 4 summarises key points and makes an overall assessment.
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2 Logo and Templates

21 Logo

The project partners designed a logo for the project, which refers to the idea of transferring time from
atomic clocks via fibre optic links, and creating a network of connections. The logo was prepared in
both colour (Figure 1) and black-and-white versions (Figure 2) for optimal effect on both colour and
black-and-white materials. In addition, logos have been prepared in various resolutions to suit printed
materials and websites.

‘FpCloNets DS 2
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Figure 1. Colour CLONETS-DS project logo
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Figure 2. Black-and-white CLONETS-DS project logo

Based on the logo, a colour-consistent presentation template was prepared for use during work
meetings and official presentations at conferences, as well as leaflet and document templates. Each
of these is described below.
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Logo and Templates
2.2 Presentation Template

The title page of the CLONETS-DS presentation template (Figure 3) includes the logo of the project,
space for the main title of the presentation and also the presenter’s name and organisation. Below
there is a place for Topic, Date, and Location. There is also a copyright notice, acknowledgement of
EU funding and the flag of the European Union in the bottom right corner.

—
CloNetS DS ¢

Clock Network Services Design Study
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Slide Title Here

Presenter Name, Organisation Name

Topic
XX Month 2020

Location of Meeting
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Figure 3. Title page of the CLONETS-DS presentation template

The main contents page of the CLONETS-DS presentation template (Figure 4) shows the main title of
the slide in yellow and the subtitle in white, and also the white CLONETS-DS logo.
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Dissemination and Exploitation Activities 4
Document ID: CLONETS-M28-001



:#RCloNets DS 153

Clock Network Services Design Study L

Logo and Templates

Example of two-line title N CloNets OS 7

Clack Network Services Design Study ®-

This allows for a subtitle

Figure 4. Main page of the CLONETS-DS presentation template

The final page is similar to the first page, with the CLONETS-DS logo and acknowledgement
information.

2.3 Leaflet Template

Project partners have also prepared a leaflet template, which was the basis for publishing newsletters
describing the work of the project and aimed at stakeholders.
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cionetsosi Newsletter

Issue #1 - December 2020

C LONETS-DS INTRODUCTION

The CLONETS-DS [Clock MNetwork Services — Design Study) oroject 2ims to establish 2 pan-
European time and freguancy reference system as a European Ressarch Infrastruciurs w0 s
the European science community. it is based on transmitting ultrs precize time and fregu
information via optical fiber. The propesed project builds on several joint Eurcpean projects and
its direct precursor praject CLONETS. We now go far beyond previous efforts by designing
& sustainable, pan-Europesn, ulra-precise time-and-frequency reference-system avallable to the
European ressarch community. This Research infrastructure considers user needs, designs the
reguired architecture, enginesring madels and roadmaps, and develops 2 sustainability model for
the future service, thus strengthening the European research area

TITLE

The text of the chapter

2020 —o O - - - - - - -

Oct Jan Apr. Jul Qct Jan Apr Jul [o]a}

2022

Figure 5. Leaflet template first page

The leaflet is in the form of a four-page document. On the first page (Figure 5), at the top is the project
logo and the title “Newsletter”. Then there is the issue number and date of publication. Below is a
description of the project, followed by current information relating to the project work. At the bottom
is a timeline indicating the duration of the project, with the publication date marked again. The last
page contains contact and funding information (Figure 6).
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Logo and Templates

CONTAC[

Project Coordinator Management Support
GEANT PSNC

Hoskenrode 3 Jana Pawla 1110

1102 BR Amsterdam 61-139 Poznan
Netherlands Foland

Email: clonets-ds@lists geant.org

Web page
hitp://clonets-ds.au/

FUNDING

This project receives funding from the European Union's Horizon 2020 research and -
innovaticn programme under Grant Agreement No. 951886 [CLONETS-DS).

2020 —9 . o . o - . o— 2022
Oct Jan Apr Jul folad Jan Aor Jul Oct

@]

Figure 6. Leaflet template last page

2.4 Document Template

Project partners have also prepared a document template for deliverables. The template includes the
project logo on the first page, and in the headers of each of the following pages. The first page also
contains key information: the date of issue of the document, the title, as well as additional information:

e Contractual Date.

e Grant Agreement No.
e Work Package.

e Task Item.

o Nature of Deliverable.
e Dissemination Level.
e Lead Partner.

e Document ID.

e Authors.
In addition, the first page provides information about the funding of the project and an abstract:
Deliverable D4.4
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“© GEANT Association on behalf of the CLONETS-DS project.

The research leading to these results has received funding from the European Union’s Horizon 2020
research and innovation programme under Grant Agreement No. 951886 (CLONETS-DS).”

2.5 Other Resources

A map with a list introducing all project partners was also prepared (Figure 7). The list was updated
when the project partners changed during the project.

NETHERLANDS
o GEANT VERENIGING

FRANCE

 CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS
« RENATER

 UNIVERSITE SORBONNE PARIS NORD

« IXBLUE

ITALY

* INSTITUTO NAZIONALE DI RICERCA

GERMANY

o PHYSIKALISCH-TECHNISCHE BUNDESANSTALT

« MENLO SYSTEMS GmbH

o TECHNISCHE UNIVERSITAET MUENCHEN

o RHEINISCHE FRIEDRICH-WILHELMS-UNIVERSITAT BONN

UNITED KINGDOM

* UNIVERSITY COLLEGE LONDON

NETHERLANDS
POLAND -
CZECH REPUBLIC " GERMANY
 CESNET, 2.5.p.0. czECH
® USTAV PRISTROJOVE TECHNIKY AV CR, v.v.i. REPUBLIC
POLAND
* POZNANSKIE CENTRUM SUPERKOMPUTEROWO-
SIECIOWE

o PIKTIME SYSTEMS sp. z 0. 0.
* AKADEMIA GORNICZO-HUTNICZA IM. STANISLAWA
STASZICA W KRAKOWIE

SPAIN
« OROLIA
 UNIVERSIDAD DE GRANADA

© 00060 00 O

Figure 7. Participants’ map
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3 Dissemination and Exploitation Activities

3.1  Website

Project partners know how important a website is to dissemination and exploitation of project results
and prepared the project website accordingly [CLONETS-DS]. It was ensured that the website was clear,
easily readable and contained the most important information about the project, as well as described
the current project work. Technologies were used to prepare the website to enable optimal viewing
of the site both on desktop computers (Figure 8) and mobile devices (Figure 9).

. S
.'{fHELDNEtS os L PROJECT NEWS PUBLICATIONS ¥ CONSORTIUM CONTACT
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Figure 8. Home page of CLONETS-DS project website

The website consists of five main pages:

e Project home page — contains the main information about the project and its objectives.
o News — contains current information about publications, meetings and conferences at which
the project was presented.
e Publications — consists of four subsections containing information about public deliverables,
newsletters, posters, and miscellaneous.
Deliverable D4.4
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Dissemination and Exploitation Activities

e Consortium — introduces the partners of the project.

e Contact — contains contact information.

The CLONETS-DS logo, as well as funding information, appears on each site.

09:32
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CLONETS-DS

CLOck NETwork Services - Design Study

Project

The proposed project aims to establish a pan-
European time and frequency reference system as a
European Research Infrastructure to serve the
European science community. It is based on
transmitting ultra precise time and frequency
information via optical fiber. The proposed project
builds on several joint European projects and its direct
precursor project CLONETS. We now go far beyond
previous efforts by designing a sustainable, pan-
European, ultra-precise time-and-frequency reference-
system available to the European research community.
This Research Infrastructure considers user needs,
designs the required architecture, engineering models
and roadmaps, and develops a sustainability model for
the future service, thus strengthening the European
research area. The snecific abiectives of this nroiect

@ clonets-ds.eu

Figure 9. Mobile version of CLONETS-DS website

3.2 Stakeholders’ Materials

The project partners prepared three newsletters, which were published in the 3rd, 15th and 24th
months of the project. In addition, in the last month of the project, the last newsletter will be
published, summarising the work of the project.

Deliverable D4.4
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Dissemination and Exploitation Activities

3.2.1 First Newsletter

The first newsletter was published in December 2020. The newsletter focused on presenting the
project’s goals and the project partners, and described the project’s kick-off meeting.

#eenetsosi Newsletter

Issue #1 - December 2020

CLO MNETS-DS INTRODUCTION

The CLOMETS-DS (Clock MWetwork Services — Design Study) project 2ims to establish 3 pan-
European time and freguency reference system as a European Ressarch Infrastructurs to serve
the European science community. It is based on transmitting ultra precize timea and fregusncy
information via cptical ficer. The propeosed project builds on several joint Eurcpean projects and
its direct precursor praject CLONETS. We now go far beyond previcus efforts by designing
a sustainable, pan-Buropean, ultra-precise time-and-frequency reference-system available to the
European research community. This Research Infrastructure considers user needs, designs the
required architecture, engineering models and rozdmaps, and develops 2 sustainability model for
the future service, thus strengthening the Eurcpean research area.

CLO NETS-DS OBJECTIVES

The CLOMETS-DS spacific chjectives of this project are as follows:

s Elaborating the needs of the sdentific community for ultraprecise timing and frequencias
in various figlds of research leading to the definiticn of user requirements the envisaged
system has to address in its service at selected points of presence.

¢ Defining an architecture that supports this service at the highest, most advanced level of
stability and accuracy.

o Designing an enginesring model and strategies to implement a sustainable research
infrastructure including the creation of a common datz platform.

o Defining roadmaps and a deployment strategy that assure interoperability of already
existing implementations in Europe and possible future extensions.

e Strengthening the Eurcpean ressarch area by elaborating plans for the integrations of the
necassary envirenment into the Eurcpaan landscape.

In a parallel ffort we are planning to list this project in upcoming revisions of the ESFRI roadmap
of the EU.

This research infrastructure will enable first class ressarch previously not even conceivable, foster

the collaboraticn between time and frequency stakehclders across Europe and will thereby put
Europe's research community into a leading position.

2020 -——) . * - . - o — 2022
ul [ A ul {

Oct Jan Apr. I

Figure 10. First page of first newsletter

3.2.2 Second Newsletter

The second newsletter was published in December 2021. The newsletter focused on presenting the
workshop prepared as part of Work Package 1 in Bad Honnef. More information about the workshop

Deliverable D4.4
Dissemination and Exploitation Activities 11
Document ID: CLONETS-M28-001
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can be found in Deliverable D1.1 Stakeholder Workshop [D1.1]. The newsletter also reported on the
change in project partners and the publications created within the project.

sconetsosw Newsletter

Issue #2- December 2021

C LONETS-DS INTRODUCTION

The CLONETS-DS (Clock Network Services — Design Study) project aims to establish a pan-
European time and freguency reference system as a3 European Research Infrastructurs to serve
the European science community. It is based on transmitting ultrz precise time and freguency
information via optical ficer. The prepesed project builds on several joint Eurcpean projects and
its direct precursor project CLONETS. We now go far beyond previcus efforts by designing
a sustainable, pan-European, ulira-precise time-and-frequency reference-system available to the
European research community. This Research Infrastructure considers user needs, designs the
required architecture, engineering models and roadmaps, and develeps a sustainazility model for
the future service, thus strengthening the Eurcpean research area.

M ETTING IN BAD HONNEF

The workshop tock olace at Physikzentoum Bad Heanef in Bonn between 13 and 15 Segtember.
Dozens of participants attended the workshop. The first two days were allocated to intruduction
for stakholders and the analysis of science casese with stakeholders assistance. The last day was
allocated for presentation to ESFRI Delegates.

Plenary session

2020 —@ - o = e O o S o— 2022
Qct Jan Apr. Jul Qdt Jan Apr. Jul Qct

Figure 11. First page of second newsletter

3.2.3 Third Newsletter

The third newsletter was published in September 2022. This newsletter focused on the proposed
European T&F network topology. It also described promotional activity by project partners at four
conferences: EFTF 2022, CLEO 2022, TNC22, and the NORDUnet conference. It also mentioned the EC
review of the project.

Deliverable D4.4
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etenetsosi Newsletter

Issue #3 - September 2022

CLO MNETS-D5 INTRODUCTION

The CLOMETS-DS (Clock Network Services — Design Study) oroject aims to establish 3 pan-
European time and freguency reference system as 3 European Ressarch Infrastructurs o serve
the European science community. It is based on transmitting ultra-precize time and frequency
informaticn via optical fibre. The sropesed praject builds on several joint Eurcpean projects and
its direct precurser project, CLOMNETS. CLOMNETS-DS goss beyend previous efforts by designing
a sustainatle, pan-European, ultra-precise, time-and-freguency reference system available to the
European ressarch community. This Research Infrastructure considers user's naads, designs the
reguired architecture, engineering models and roadmags, and develops & sustainability model for
future service, thus strengthening the European ressarch area.

N ETWORK TOPOLOGY

Pariners of the CLONETS-DS project envision 2 ring-bassd topology of & T&F dissemination
netwark. Each ring will have links to 3t least two optical clocks operated by National Metrology
Institutes [MrAIZ), will share routes with its northern or southern counteroart, will allow futurs local
extensions, and will allow for lingar
extensicns such as those in Italy or

Finland.
M 7 ’ The network will make use of already
Ings connections — — : { i har_bac . =
\ational cannections — | existing flggr-tcased naticnal T&F

infrastructure, where available, but
will also need 1o acguire new
connections. The network will be
equipzad with specizlized
equipment for the transmission of
tims and frequency signals.

" The proposed topology will provide
accass for users in Eu to precise
tims  and freguency signals st
dedicated sites.

Topology of the CLONETS-DS network

Figure 12. First page of third newsletter

3.2.4 Fourth Newsletter

The fourth and final newsletter was published at the end of the project in March 2023. This newsletter
celebrated the collaborative approach of the partners and pledged future meetings and cooperation

to maintain best practice and keep partners informed of other European and national initiatives.

Deliverable D4.4
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peonetsost Newsletter

Issue #4 - March 2023

CLCI\ETS-DS INTRODUCTION

The CLOMETS-DS (Clock Metwork Services — Design Study) project aims to establish a pan-
European time and frequency reference systemn as a European Research Infrastructure to serve
the Curopean science community. It is based on transmitting ultra-precize time and frequency
infarmation via optical fibre. The proposed project builds on several joint European projects and
its direct precursor project, CLOMETS. CLOMETS-DS goes beyond previous efforts by designing
a sustainable, pan-Eurcpean, ultra-precise, time-and-frequency reference system available to the
Eurcpean research community. Thiz Ressarch Infrastructure considers user's needs, designs the
required architecturs, engineering models and readmaps, and develops a sustainability model for
future zervice, thus strengthening the Eurcpean research area.

EhD OF THE PROJECT BUT NOT END OF COOPERATION

The CLOMETS-DS project ends on March 31, 2023. During the project, the requirements for
precise time and frequency of scentific users were determined, and a3 time and frequency
dissenination network based on a 3 rings
topology was designed to allow the
delivery of time and frequency signals to
a large nurmnber of end users, as well az to

connect National Measurements

ANGS LT — —

Institutes, Time and FreqUency rweanal coanesom
Laboratories,  Mational Time  and

Frequency dissemination networks. The

cost of building such a network was

estimated, and a network govermance

and  maintenance  StnUcture  were

proposed.

Dezpite the end of the project the
partners plan further cooperation aimed
at building a European Time and
Frequency dissemination metwork in the
future. Pericdic  meetings  and
cooperation in the field of other
European and national initiatives are planned. Project partners plan to sign a Memaorandum of
Understanding.

Topabogy of the CLONETS-DS network (F-rings)

e  —  —— —— * =203
Apr

Pt Jan Agr Jul Oct dan Apr Jul Oct Jan

Figure 13. First page of fourth newsletter

3.3 Conferences

CLONETS-DS project partners presented the project at a range of scientific conferences.

3.3.1 Conferences in 2021

The CLONETS-DS project was presented by Josef Vojtéch from CESNET at the Conference on Lasers
and Electro-Optics (CLEO) 2021 [CLEO 2021]. The presentation focused on introducing the CLONETS-
DS project, its objectives and main goals.

Deliverable D4.4

Dissemination and Exploitation Activities
Document ID: CLONETS-M28-001

14



<A CloNetsS OS i

Clock Network Services Design Study L

Dissemination and Exploitation Activities

CLONETS-DS: Clock Network Services-Design study

Strategy and innovation for clock services over optical-fibre networks

Josef Vojtéch et. al.
CESNET a.l.e., Optical Networks Department, Prague, Czech Republic

E-mail: josef.vojtech@cesnet.cz, clonets-ds@lists.geant.org

}ERCloNetsS OS 27t

Clock Network Services Design Stuc

Figure 14. CLONETS-DS presentation at CLEO 2021 conference

CLONETS-DS was also presented by Radek Velc from CESNET at the Asia Communications and
Photonics (ACP) 2021 conference [ACP]. This presentation introduced the field of optical frequency
and time distribution, described the current need regarding access to precise time and frequency
signals, showed CLONETS-DS project participants and also outlined objectives, work plan, and our
ambition and impact.

CLONETS-DS: Clock Network Services-Design study

Strategy and innovation for clock services over optical-fibre networks

Radek Velc et. al.

E-mail; radek.velc@cesnet.cz, clonets-ds@lists.geant.org

FpCloNets 0S4

Clock Network Services Design Study ®®

ACP 2021, paper M5C.5, 25th October 2021

Figure 15. CLONETS-DS presentation at ACP 2021 conference

3.3.2 Conferences in 2022

The CLONETS-DS project was presented by Wojbor Bogacki from PSNC at TNC22 in June 2022 [TNC22].
The title of the presentation was “Strategy and innovation for clock services over optical-fibre
networks”. The presentation explained the motivation to create a European T&F dissemination
network and described the CLONETS-DS project.

Deliverable D4.4
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TNC22 - Trieste, Italy 1317 June 2022

Figure 16. CLONETS-DS presentation at TNC22

The CLONETS-DS partners also prepared a side event at the International Conference on Research
Infrastructures (ICRI) 2022 [ICRI 2022]. This conference was organised by one of the CLONETS-DS
partners.

CLONETS-DS

The benefits ©
from a time and fre
optical-fibre networks

: < E
f science and society 1N
quency services oV§

Harald Schnatz, PTB, on behalf of CLONETS-DS
* l https://cld
. Iny

Figure 17. CLONETS-DS side event at ICRI 2022

In addition, PTB gave a talk at the Robust Optical Clocks for International Timescales (ROCIT)
International Workshop on Optical Clocks for International Timekeeping, titled “Time and frequency
services via optical fibre networks for European science” [ROCIT].

Deliverable D4.4
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Time and frequency services via optical fibre

networks for European science

Tara Cubel Liebisch, PTB, on behalf of CLONETS-DS

Hllp———————

ROCIT International Workshop, October 2oth, 2022

Figure 18. CLONETS-DS presentation at ROCIT Workshop

The CLONETS-DS project was also presented in a short talk by Harald Schnatz from PTB at the 2022
NORDUnNet conference. The presentation introduced time and frequency issues, showed user needs,
and described CLONETS-DS regarding user needs.

-'%
" CloNetS DS

Clock Network Services Design Study

CLONETS-DS

The needs of science and society for time and
frequency services over optical-fibre networks
in Europe

Harald Schnatz, PTB, on behalf of CLONETS-DS

ANl————————

NORDUnet Conference, Reykjavik , September 141, 2022 s prolectreceives funding from he furopean Union's Horleon

ion programme under Grant Agreement No. 951886 (CLON

Figure 19. CLONETS-DS presentation at NORDUnet conference

The CLONETS-DS project was presented at the Internet2 conference by Krzysztof Turza from PSNC in
December 2022 [Internet2 conference]. The project results and benefits were shown.
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CLONETS-DS Results — RINGs topology

NMIs
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National connections —

Benefits:

* allows the incorporation of national implementations

* allows the implementation of different techniques

* no constraint regarding dark channel or dark fibre

* no predetermined provider (NREN, GEANT, company...)
* open, expandable, adaptable structure

+ easy implementation of novel concepts

SrCloNets OS i+

CIOCK NEtwork Services Oesign Study % %

2022 Technology Exchange

Figure 20. CLONETS-DS presentation at Internet2 conference

3.3.3 Conferences in 2023

The CLONETS-DS project was presented at the Precise Time and Time Interval Systems and
Applications (PTTI) 2023 conference by Wojbor Bogacki from PSNC. The title of the presentation was:
“CLONETS-DS — Clock Network Services-Design Study - Strategy and innovation for clock services over
optical-fibre networks”. The presentation showed CLONETS-DS results, paying special attention to the
topology of European T&F network dissemination.

o‘%
. CloNetS D0OS.

Clock Network Services Design Study

CLONETS-DS — Clock Network Services-Design study
Strategy and innovation for clock services over optical-fibre
networks

Session: P3b: Time Transfer Over Comms and Unconventional Methods

Wojbor Bogacki, PSNC
January 23-26, 2023
PTTI 2023

Ae————

Figure 21. CLONETS-DS presentation at PTTI 2023
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3.4  School for Physicists Initiative

The CLONETS-DS project partners also participated in the organisation of a school for physicists which
took place 18-22 April 2022 [School]. The lectures were held under the title “From Basics to
Applications of Optical Fibre Links and Frequency Combs”. The objective was to disseminate the
possibilities of high-precision measurements made possible by the transfer by optical fibre of a time
and frequency reference coupled to a frequency comb. The applications concerned high-resolution
atomic or molecular spectroscopy, fundamental physics, and recent developments in geophysical
sensing or astrophysical measurements involving long-distance synchronisation.

3.5 Other Activities

Project partners also cooperated with other European projects. As part of these activities, the
CLONETS-DS project was presented at a GEANT infoshare meeting.

GEANT Infoshare: European Time and Frequency
Services - Principles, Challenges and Use Cases

T&F Research and Innovation projeﬁp?

Wojbor Bogacki, PSNC@ 2
Krzysztof Turza, PSNC :

WP6 T1 OTFN
9 March 2021

Figure 22. CLONETS-DS presentation at GEANT infoshare event

The CLONETS-DS project was also presented and discussed at internal meetings of WP6 and WP7 in
the GN4-3 and GN5-1 projects.

CLONET-DS was presented at the national Polish Sympozjum Techniki Laserowej (STL) 2022
conference [STL 2022].
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Infrastruktura europejska- CLONETS-DS

Planowana topologia sieci
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Figure 23. CLONETS-DS presentation at STL 2022 conference

Project partners also prepared posters for the EETF 2022 conference and Time and Frequency over
Optical Networks (TiFOON) project conference.
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CLONETS-DS . -
CLock NETwork Services - Design Study - @C lLONEetsS 0S

Clock Metwork Services Design Stuoy

Web page: http:/fclonets-ds.eu

CLONETS-DS INTRODUCTION

The CLONETS-DS (Clock Metwork Services Design Study) project aims to establish a pan-European time and frequency reference system as a European
Research Infrastructure to serve the European science community. It s based on transmitting ultra precise time and frequency information via optical fiber.
The proposed project builds on several joint Eurepean projects and its direct precursor preject CLONETS. We now go far beyend previous efforts by designing
a sustainable, pan-European, ultra-precise time-and-frequency reference-system available to the European research community. This Research
Infrastructure considers user needs, designs the required architecture, engineering models and roadmaps, and develops a sustainability model for the future
service, thus strengthening the European research area.

CLONETS-DS OBJECTIVES

The CLONETS-DS specific objectives of this project are as follows:

» Elaborating the needs of the scientific community for ultraprecise timing and frequencies in various fields of research leading to the definition of user
requirements the envisaged system has to address inits service at selected points of presence.

» Defining an architecture that supports this service at the highest, most advanced level of stability and accuracy.

» Designing an engineering model and strategies toimplement a sustainable research infrastructure including the creation of a common data platform,

« Defining roadmaps and a deployment strategy that assure interoperability of already existingimplementations in Europe and possible future extensions.

» Strengthening the European research area by elaborating plans for the integrations of the necessary environment into the European landscape.

Ina parallel effort we are planning to list this project in upcoming revisions of the ESFRI roadmap of the EU.
This research infrastructure will enable first class research previously not even concelvable, foster the collaboration between time and frequency
stakeholders across Europe and will thereby put Europe’s research community into a leading position.

THE CONSORTIUM

18 partners from 8 countries have joined the CLONETS-DS project. The leader of the consortium is GEANT VERENIGING. There are 3 National Measurement
Institutes (NMIs), 4 National Research and Education Networks (NRENs), 7 academic laboratories and 4 industrial partners, The consortium partners.
complement each ather with knowledge and experience and form a unigue group capable of building a time and frequency distribution network in Europe.
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This project receives funding from the European Union's Horizon 2020 research and
innovation programme under Grant Agreement No. 951886 (CLONETS-DS).

Figure 24. CLONETS-DS poster for EETF 2022

Lastly, PTB presented a poster at the Quantum Sensors and Tests of New Physics (QSNP) Conference
in Hannover [QSNP].
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The benefits, needs and impact of time and frequency services via optical
fibre networks for European science

«FpCloNets OS )

Tara Cubel Liebisch and Harald Schnatz in collaboration with the CLONETS-DS Consortium Clock Network Services Design Study .
Physikalisch-Technische Bundesanstalt, Bundesallee 100 38116 Braunschweig, Germany
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Figure 25. CLONETS-DS poster at Quantum Sensors and Tests of New Physics Conference
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4 Conclusions

The project partners actively promoted the project and its results at many conferences and internal
GEANT meetings and at the invitation of other projects. Mostly these were given as presentations, but
posters were also prepared.

In addition, project partners prepared stakeholders materials, namely newsletters, which are available
on the project website [CLONETS-DS]. Public deliverables and some of the presentations given at
conferences are also available on the project website.

These dissemination and exploitation activities help to develop the potential user community by
informing them of the potential of the T&F reference system, exchanging best practices, and
encouraging them, as well as the formal stakeholder bodies, to support the development of these
services.
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Glossary

ACP Asia Communications and Photonics

CLEO Conference on Lasers and Electro-Optics

EETF European Frequency and Time Forum

ICRI International Conference on Research Infrastructures
NREN National Research and Education Network

PTTI Precise Time and Time Interval Systems and Applications
QSNP Quantum Sensors and Tests of New Physics

ROCIT Robust Optical Clocks for International Timescales
STL Sympozjum Techniki Laserowej

T&F Time and Frequency

TiFOON Time and Frequency over Optical Networks

TNC The Networking Conference

WP Work Package
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