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CAN MEETING

Niklhef



THE MISSION OF NIKHEF

Elementary constituents and forces of our Universe

* Accelerator based Particle Physics - at CERN
e Astroparticle physics - particles and radiation from the cosmos
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» Enabling programs » Technical workshops
— Detector R&D —Mechanical
— Theory - phenomenology — Electronics

CAN meeting Data Processing _ — Computing Nik[hef




i =
v/ — <
- - = T‘.- 3 .“/- I'-—.-— - -..J‘\
_,—-”:_I‘ . £ —— - — !
- _,—-":_ o - ——tma et e A}
7 7 J—_ - 1
£~ e |
[ -..”_,' S .
A AL N\
~ - y " -J.Ui

Symbiosis between NWO and University partners

e University partners in key positions

| eaders of the scientific programs

e >60% of our scientific staff from universities
e Added value Nikhef institute infrastructure

 Technical competence and support
e | arge computing infrastructure
e |ong term strategy & commitment

Finance based on three pillars
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Finance of our Nikhef National Strategy

Open competition Eocsa

NWO Mission and data centre JVSNU (in-kind) PhD candidates 7
~15 ME ~15 ME ~15 ME

Introduction to Nikhef



WE LIVE INAMOST FASCINATING TIME!
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\ Black holes / \
Neutron stars Quark-gluon plasma?
Phase transition?
Large energy in vacuum:
Cosmologlcal constant?
I(a)rge qganktum t?ffe?cts Higgs mass for particles:
rgin dark matter Differences matter-anti-matter?

Mass of neutrino’s?
nggs self coupling
Is our universe stable’?

Viziggs = Vo — 107 + A ¢T¢) + [YY¢ + h.c.
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NIKHEF STRATEGY CYCLE
Vista: Strategy of Nikhef: 2017-2022

Snowmass 2013 P5 2014 Snowmass 2021 'T’»

Year 20
U.S. IENETED 2014 plan ,’

~ Europe [JRTIAEY 2013 plan 2020 plan
Nikhef 2011-2017 strategy 2017-2022 Vista ' 2023-2028 strategy 2029-2034

 Qur next strategy period: 2023-2028

Nikhef staff meeting to discuss our strategy: September 2022
e |nput from CAN is most welcome
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ASTROPARTICLE PHYSICS

APP activities at Nikhef: increasingly important

e CAN advises the APP Strategic Committee (AppSC)
e AppSC: director Nikhef, chair of the RvdA (astronomy) and support from NWO
 CAN: Advisory board for AppSC . B
e We look forward to your N

Multi-Messenger

observations and advices!

Portfolio Nikhef APP

 Well balanced
o All particles/fields except
(hard) photons

CAN meeting June 16, 2022 - Nikhef perspective




ASTROPARTICLE PORTFOLIO @ NIKHEF

ol

] - ] S Xenon1 T - Dark Matter
N —— Pierre Auger - cosmic rays g 'n
European Strategy for o e - il o
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Astroparticle Physics 1S rg - R _— el
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APPEC-Astroparticle

Physics European Consortium

L | Pplesetar

St .o
[ -

4 P il
_'Jwv"""“ 0N

Adv VIRGO Grawtatlonal Waves

e >

KM3Ne - nheutrino detection

e ' Nik|hef
V4 CAN meeting June 16, 2022 - Nikhef perspective



STRATEGY 2017 - 2022

1. Proven approaches

- Construct the upgrades and exploit the physics of the LHC experiments ATLAS, LHCb and ALICE
- Build KM3NeT phase 2.0 and exploit neutrino (astro)physics

- Exploit the astroparticle experiments Advanced Virgo, XENON1T/NT and the Auger Observatory

- Full utilisation of the theory, detector R&D and computing activities

———

J—

What did Nikhef achieve?
e  LHC upgrades in full swing (roadmap funding)

e © KM3NeT2.0 beautiful results - ORCA/ARCA funding (roadmap)
e (© Gravitational Waves at Virgo a success, upgrades ongoing (NWO-G)
* © AugerPrime with SSD and radio in preparation (NWO-G)

e (© Computing guaranteed for next period (roadmap funding - FUSE)

CAN meeting June 16, 2022 - Nikhef perspective N i%ef



STRATEGY 2017 - 2022

2. New opportunities:

- Determine the electron EDM with world-class precision

- Prepare for a post-LHC high-energy accelerator period

- Strengthen and exploit the thematic connections between individual scientific programmes
- Prepare a bid to locate the Einstein Telescope in the Netherlands

———

J—

What did we achieve?
e & eEDM is a challenging in-house project, and moving forward

e @ post-LHC preparations need further attention - now that we have ESPPU

e & Thematic connections: few nice examples and improvement needed

e Xenon/KM3NeT ENW proposal
e QCD eos: GW and HI

e © Preparation for ET-NL in full swing
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ASTROPARTICLE PHYSICS

| expect discussions in VistaUpdate:
 Neutrino physics
e Completion of KM3NeT2.0;
iInvolvement in DUNE

e Ultra high energetic cosmic rays
e Radio array telescope, merge with neutrino physics?

e Direct Dark Matter

 Plans for involvement in DARWIN/LZ
e PTOLEMY as (relatively modest) add-on experiment in LNGS?

* |Looking beyond the eEDM experiment at RUG?

And of course Gravitational Waves

CAN meeting June 16, 2022 - Nikhef perspective Nik|hef




EINSTEIN TELESCOPE - ESFRI

ESFRI proposal (2021)
e Submitted by: Italy, Belgium, Netherlands, Poland and Spain
* Project and collaboration also include agencies and institutions belonging to
Austria, France, Germany, Hungary, Switzerland and UK

Coordination
 Consortium (currently) coordinated by INFN and Nikhef

Funds

* Preparatory funds available in some countries (IT, NL, ...)
e EU INFRA-DEV proposal approved with a grant of 3.45 M€
e EU INFRA-TECH proposal just submitted

Site candidates
e Studies ongoing in Sardinia in ltaly, B-G-NL border region, and Saxony




ET IN EUREGIO MEUSE-RHINE (EMR)

Het Nationaal Groeifonds <%

i

Dutch National Growth Fund for ET

e 42 ME (conditionally) awarded now

e Money flows from 2023

e 19 ME: connections to industry for research and
innovation: ‘the aim of this programme is to
optimally position [...] in particular Dutch
industry, for R&D and orders related to Einstein
Telescope’

e 23 ME: ‘for the preparation toward the
realisation of the underground infrastructure
[...], project organisation and management

e 870 ME have been reserved for the

construction of the ET infrastructure
e |fthe EMR site is selected as the location for ET

Resultaten tweede ronde

Onderzoek, ontwikkeling en Innovatie Kennisontwikkeling

De revolutie van de zelfdenkende 97

moleculaire systemen

Duurzame MatenalenNL

Einstein Telescope

Digitaal Onderwijs Goed Geregeld 34

Digitaliseringsimpuls onderwijs NL 560
0

Impuls Open Leermateriaal /8

42 & (870)

Ontwikkelkracht 332
NXITGEN HIGHTECH 450

Collectief laagopgeleiden en 51
Photondelta a7 laaggeletterden
Cellulaire agricultuur 60 Nationale LLO Katalysator 392
CropXR 43 Opschaling publiek private 210
=y samenwerking in het beroepsonderwips
Groeiplan Watertechnoelogie (135)
NL2120, het groene verdien-
vermogen van Nederland Ll € 1.65 ;Ota'al '
Werklandschappen van de toekomst (26) : ol
Biotech Booster 246
Oncode-PACT 325
PharmaNL 80
Toekomstbestendige leefomgeving (100)

Rail Gent-Terneuzen

Groenvermogen || 500
Nieuwe Warmte Nu! 200
Digitaal Ecosysteem Mobiliteit (85)
en Smart City

Digitale Infrastructuur en Logistiek 51
Luchtvaart in Transitie 383

Zero-emissie binnenvaart
bartterij-elektrisch

50
Totaal
€ 4.544 min

Toegekend:

Gereserveerd:

(100) : bedrag tussen haokjes = reservering

Welvaart van morgen begint vandaag

105

Totaal g

€ 105 min Bt
€ 1.317 miljoen

Voorwaardelijk toegekend: € 3,663 miljoen

€ 1.326 miljoen

ToaalNGF: € 6,305 miljoen




PLANNING FOR ET

Further close

| collaboration with B/G
ESFRI bidbook bouwen ontmantelen _ _
| ' - ' * |nvestigation geology
2001 2025 2035 e Surrounding
72 AN~~~ 7 management
o—o—o—o—0e® gemen
e Communication
2024 2027 2085 _
‘ * ETpathfinder!
NGF voorstel € onderhandelingen opening
ierg A lot of dynamics!
voorbereidingsfase ——> bouwfase —> exploitatiefase

e OCW, EZK, Limburg
Province, LIOF, Nikhef
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ETIC — ET INFRASTRUCTURE CONSORTIUM

Next Generation EU investment proposed of 100 M€ focused on ET
enabling technology and Sardinian site candidature support

Support for INFN — GE INFN-BO INFN-PD W
erc Bologna Pad INFN-PG s
8% Human resources Senava niversity ety T e E TM.
. . o p— — Uni It
30% Scientific P .. S
apparatuses ' _ T e et
N . A - '

12% Distributed T S et o S ——

. o o “~ 1 e — e a.nw g [

infrastructures — INAF-Adoni = S e, UniVerSiY

28% ET design Pisa University T W ol ASH

0 T “ La Sapienza _

12% Tralnlng o University NFN—RM2 INFN = NA

- _ ."' O _ TSr}/erggta Federico ll
Additional 5 M€ funding on -. ; M= University P s i
the same framework for the A Ok
site characterization T e ' S 3 L T el
Feedback expected in June [l ey AR R R
2022 — TR -
Discussion ongoing on an INFN— CA

ltalian share toward ET Cagliari University
14 realization



NATIONAL ROADMAP FOR INFRASTRUCTURE (GWI)

2021
e (SRON) LISA GW - with involvement of Nikhef in instrumentation (QPD)
2023

e Dark matter, neutrino’s, ...
e LHC upgrades

2025
 Einstein Telescope ?

2027
e UHECR ?

CAN meeting June 16, 2022 - Nikhef perspective N iEE\ef
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STRATEGY 2017-2022

1. Proven approaches

- Construct the upgrades and exploit the physics of the LHC experiments ATLAS, LHCb and ALICE
- Build KM3NeT phase 2.0 and exploit neutrino (astro)physics

- Exploit the astroparticle experiments Advanced Virgo, XENON1T/NT and the Auger Observatory
- Full utilisation of the theory, detector R&D and computing activities

New opportunities:
Determine the electron EDM with world-class precision
- Prepare for a post-LHC high-energy accelerator period

- Strengthen and exploit the thematic connections between individual scientific programmes
- Prepare a bid to locate the Einstein Telescope in the Netherlands

3. Beyond scientific’ goals:

- Establish further links with industry in terms of transfer of knowledge generated at Nikhef
- Attract and train a new generation of scientists and engineers

- Modernise the Nikhef branding and building

- Inspire and nurture scientifically aware general audiences

CAN meeting June 16, 2022 - Nikhef perspective Nik|hef




GOVERNANCE - IN EVOLUTION el b otk i proares
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i / . .
| fProto Council ) : * Advisory bodies |
I ) . X[ Scientifc Advisory Committee
| BGR . Coordinators . BSR : 1 Program A:I)\(/isory Board |
Soard of Governmental Representatives Bentvelsen / Zoccoli Board of Scientific Representatives Finance Board
I\ J \ J I [
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policy + monitoring
reporting
{ ET Observatory —Teaal oy~~~ ~ T T T T T T oo L=y ( )
ET Observatory — legal entity (l\:ngiNCERN NNt
I~ - N | - -Nikhe
| ET Directorate " Project activities L | Paclo Chiggiato
Ferroni / van den Brand Beam pi TDR for ET Beam pipe vacuum
' pIpe vacuum ET Collaboration
I Site preparation [ Cosmic Explorer
A \_ Civil infrastructure /N Industry
\ _— L _— _— _— | _— I I || I = _— ) — _— || | _— I _— I _— I _— I __ || _— || — L /
A
3 ®
®) . .
5. o 3 monitoring
S 2 = reporting
S (@)
© v
r | ] | ] | ] ‘\
ET Collaboration Punturo / Liick INFRA-DEV project organization
eyt 7 Mario Martinez
5B i : EB + monitaring o WP1 Coordination and Management
gt:;;‘::;‘:;::m XBEC'J*;VE _)‘nfmmn e ey WP2 Organization, Governance, Legal
| | o8t e WP3 Financial Architecture

',);:,UI:’:H managin ' managin _ WP4 Slte pl'epal'atlon
4’ : P\;wa"mc wT’””"' iy WPS Project Office/Engineering Dept.
Specific Boards | | WP6 Technical Design

Eie - R WP7 Transfer of Technology
| 158 e el Site e WP8 Computing and Data Access
nstrument Sclence Board Characterlsatlon ... . -
foard nirastcture ioard S WP9 Sustainable Development Strategy 18

3 WP10 Education, Outreach, Citizen Engagement y




Particle and
Astroparticle
physICS

What is matter, energy,
space and time?

What are the constituents of

our universe and how do they
interact?

Nik|het



