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• Holland founding members of CERN

• What do scientist need?
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Nikhef: national institute

• Particle physics in the Netherlands 

coordinated by Nikhef:
–partnership NWO/FOM and 5 Universities

–close collaboration Leiden, Delft, Twente

• GRID computing
–Nikhef/SARA as centre-of-excellence

• Dutch industry plays important role

Pernament Staff 68

OIO+PD 125

Technical/engineer 75

Support 26
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Science program Nikhef

Game change:

After the Higgs particle: What is beyond the Standard Model 

and how can we observe this? 

LHC experiments form ‘backbone’ of Nikhef

Astroparticle physics experiment is a central activity

LHC run-2 (2015+)
Full collision energy 
Much larger beam 
intensities

Observations in 
APP(2016+)
Gravitational 
Waves, Dark Matter, 
Neutrino telescope, 
Cosmic Rays
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Nikhef at LHC

• ATLAS
–Higgs physics

–New particles beyond 

the Standard Model

• LHCb
–Rare decays

–Matter-anti-matter 

differences

• ALICE
–Plasm of quarks and 

gluons

–Phase transitions Haarlemse Chemische Kring

protons

ATLAS
ALICE

LHCb
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Nikhef astroparticle physics

• KM3NeT
–Neutrino 

telescope

• aVirgo/LIGO
–Observation

gravitational waves

• Xenon
–Search for 

Dark Matter

• Auger
–Ultra high energetic 

cosmic rays

Pierre Auger - cosmic rays

Xenon1T - Dark MatterAdv VIRGO - Gravitational Waves

KM3NeT - neutrino detection
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Nikhef APP: KM3NeT

• Particle Physics (ORCA)
–properties of neutrino’s

• Astrophysics (ARCA)
–neutrino point sources

KM3NeT

Mediterranean sea

Neutrino Telescope
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Nikhef astroparticle physics

• Search for Dark Matter
–Same particles as LHC 

may find? 

–XENON1T starts now!
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Gravitational waves: 11.02.2016

• Start new discipline
–Einstein Telescope

as potential next

infrastructure (~2028)
• Partnership Albert 

Einstein Institute

• Interesting site @ Limburg
aVIRGO/LIGO

Cascina - PISA

Gravitational waves
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Construction@LHC
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Science with Higgs et al.
HZZllll Hττ HWWμνjj

+…
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Detector upgrade LS2

• Dutch National roadmap ~15.4 M€
–Upgrade LHC detectors

–Computing infrastructure

ALICE
Inner Tracking System

LHCb
Velo - modules - SciFi

ATLAS:       5.2 M€

LHCb          4.0 M€

ALICE         2.3 M€

NL/Tier1     3.74 M€
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ATLAS Inner Tracker plans 2024

• HL-LHC:

replace inner 

trackers
–Typically ten 

times higher 

beam intensity
• Produce 140 

collisions each 

bunches crossing

• Assembly ITk

endcap at Nikhef
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Medipix and applications

Camera Image based on 

individual particles 

Collaboration with 

CERN

Color X-ray CT scan

More and more applications

Energy dispersive X-ray, 

Xenon TPC, polarised X-ray 

detection, proton radiography, electron 

microscopy, molecular histology,...
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Industry parterships

Pilot project Tata Steel:

Tomography using Cosmic muons  

Density profile steel ovens 

Startup Innoseis

High sensitivity network

FOM valorization prize

prof Jo van den Brand

Gravitational Wave research

Proof of concept award

dr Mark Bleeker

Innoseis
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National Research Agenda

• NWA route 4+5 theme “curiosity driven” 
–Science and life - enabling technologies - education

• Inspiring meetings
–Connect academia,

HBO, industry

• Game changer:
–Einstein telescope



The Connecting Strength

of Big Science Projects

Dr. Marco de Vos – ASTRON Managing Director

(devos@astron.nl)

http://www.astron.nl/dailyimage/pictures/20080415/hexant.jpg
http://www.astron.nl/dailyimage/pictures/20080415/hexant.jpg


Making radio-astronomical discoveries happen
- Fundamental science program

- World-class observatories

- Innovative technology

Making innovation happen through Astronomy

Implement mission such that relevance for 

society and economic impact are maximized



Institute of the Netherlands Organisation

for Scientific Research (NWO)

160 FTE

17M€ yearly turnover

9M€ base funding from NWO

8M€ obtained in competition



Intro  - CMV 2009/07/01
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Giant Radio Galaxy in UGC9555, 

George Heald et al, ASTRON., 2013

2011

http://apod.nasa.gov/apod/image/0210/Andromeda_gendler_sm.jpg
http://apod.nasa.gov/apod/image/0210/Andromeda_gendler_sm.jpg
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