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July 2009:
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GDP/capita: 39.2 kS
(24% industry,
74% services)
6% unemployment



2800 PhD/yr

Education (-5 pep - Sy
Government expenses on education: i
6% of GDP
} university
_ 2 Higher professional
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(33% of working population has higher professional or higher education)



HEP community

University Physics Education

physics total
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increase # physics students:

Limiting time for PhD to 4 years: 2002: 5.4yr --> 2004: 4.6yr
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+10 M€/yr for university physics
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Dutch funding |

Ministry of Education, Culture and Science Ministries of health, well-being and sport,
Agriculture, environment and fishing,
Economic affairs

International KNAW NWO Universities TNO

organizations (Royal (technical
Academy of (National innovations)

Science research
(CERN,...) And Arts) funding

Body)

OCW KNAW NWO University TNO institutes government
institutes institutes (incl. FOM) departments institutes
institutes
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1/7/2010 (p-ECFA, SdJ) 6




HEP funding

Competition based government research funding, NWO 2010: M€ 600

Competition based physics funding, FOM 2009: M€ 91
Particle Physics funding, Nikhef 2009: M€ 26.6 :_'
(CERN contribution 2009: M€ 34.7)

Funding 2000-2009

B FOM-Nikhef M Additional funding:
BMFOM university groups (‘BUW’) @ AMS-IX & lease activities 38%
Universities ®FOM & NWO project funding 41 %
@ Other project funding - 21%
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Gender inequality

n 1 1 e @ |
**% “technology

natural sciences =~ —

Dr—— ]
fa

International comparison
Stichting de Beauvoir, 2009

80%
70%

economics

female B =20 W
10% S — B
——a

0%

students  graduates PhDstud. lecturers readers prof.

S
40

>
=S
~t
(V)]

35 - -
——#— Social sciences

—*—— Science
“““““ Prognosis without extra measures
= = = Prognosis with proposed plan ” - =

30

25

20

% female full profs

\
\

1121 o ”' 7 oy

Year

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

\' \ _/‘) -_—
1/7/2010 (p-ECFA, S V1 N ™ \ _
—



\'.7’ _A_.v/;,,,/" ~Ameland | —r = \ [} L)
: | KNG GRONINGEN N\

" Terschelling g &

o %4 "’&i;e/andw;...; _PRIESLAND| - {2 _
& &7 ao” /" Leeuwarden —; ’y:;;. ( S skingan | |
7\ M' ‘;/" e :\ _ =._/“.‘_ A ‘

N 'Har!ingsn'

P
/'/Te)refgr A
Jen Byrg, i :

: = FOM research institute |l
+ 4 university groups Helder Y

A~ N. DRENTNE
Scientific Staff: 67 (5) g - N ooqmasmm.,n
Post-docs: 34 (5) ¢ 181 :

PhD students:  80(13)
MSc students: 47
Guests: 24 B

Support staff: 102

STa l

o

A
EDERAL Y\

2~

HLek ;.,féf

van v

YAt it ,Jtolland;,,;‘_, %
Eurofiogite < \
Epﬂ‘nt;‘\‘ oF

{international RT T o)

Viaardingen,_

JERLAND

R —
.)

— 5
Doetinchem : “PUBLIC
OF e
GERMANY

<A P-# Hertogenbosch
Dog, Lihis

TN /

P dde L 'Bergen op 7 [Roosendas
alddelbnghs rnen 0p o] ! ~
Vlissinaen &~ RN Z_op}x j / f-ix

G i
o A e N
[ S \> /i}i: v’ : Vo



- VIRGO/LISA
3 TR
. 1 - > -

1
\
rp-’- = l_ u-..AUGERL S g % q = |

B i a P
; 1/7/20}'0—(p-|??%0

Cg— N U LR



Accelerator-based particle physics ) _ Astroparticle physics

ATLAS LHCb ALICE ANTARES AUGER VIRGO
D@ BaBar STAR KM3NeT LISA
Origin of mass? see .
Antimatter? .
Quark-gluon plasma?
Supersymmetry?
Dark matter?
Dark energy?
Nature of neutrinos?
Extra dimensions?
Gravitational waves?
Magnetic monopoles?
Origin of cosmic rays?
Early Universe?

Unexpected phenomena!
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publications ; persc»)nnekl péak
DZero 232 5 staff, 1 PD, 5 PhD
BaBar 468 2 staff, 1 PD, 2 PhD
STAR 92 4 staff, 5 PhD

2 staff, 1P
1 staff, 1 P
2 staff, 1 P

personnel now

nD
nD
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Fundlng 1997—2015 48 1 M€ (materlal+manpower)

‘j Material (FOM&UVA&RU): (14.3MCHF / 535 MCHF) = 2.7% S
E Manpower 17 staff ~ 8 postdocs, ~24 PhD students _ |
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p— = Phy5|cs goals:

& 1 .;I \_ {, — -
™ ¢ ° Top quark related physics

' w"’ N A a
 Higgs search and study

o TR

SUSY searches




ATLAS

. A Z: Detector characteristics
' gyluon Detectors Electromagnetic Calorimeters - &7 | Width: 44m
) \ - Diameter: 22m
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I\/Ianpower ~10 staff B postdocs ~10 PhD

N R | S/ i

Phy5|cs goals B-Physics with charged particle final states

———

CP Violation: The B, mixing phase with B.-> J/U ¢
The angle gamma with B.->D, K
Rare decays:Branching ratio B,-> py
F-B Asymmetry B.-> K* L
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Fundlng 1998-2013: 13 5 M€ (materla +manpower) v\ ‘
I\/Iaterlal (FOM&UU): (2.5 MCHF / 144 MCHF) =1.7 %
\ I\/Ianpower e/ staff 3 postdocs ~8 PhD students /yu
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Phy5|cs goals T
~*  elliptic flow I
L+ particle spectra (high p;/jets) %’ i
', * heavy flavour (charm/bottom)
£+ simulation detector upgrade | | S35
s+ small x physics | ' %
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] ANTARES/KI\/IBNeT

I\/Iater|al fundmg (FOM) 3 3/10 IVI€
Manpower: ~6 staff, ~ 5 postdocs, ~7 PhD students
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Physics goals: find and study extra-terrestrial neutrinos
ANTARES technical contributions:
DAQ. (all data to shore)
Reconstruction software
KM3NeT technical contributions:
DAQ
design/build detector elements
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Plerre Auger Observatory
Material funding (FOM+universities+ERC AdG): 1.5 M€
Manpower: ~6 staff, ~ 2 pdstdocs, ~8 PhD students

s !__ ‘ ﬁ:’:% l
Physics goals: CR composition
source identification
PAO technical contributions:

Radio detection of CRs




Virgo/Lisa

Material funding (FOM): 2 M€
Manpower: ~4 staff, ~ 1 postdoc, ~5 PhD students

\”.

Physics goals: find and study gravitational waves
Virgo+ technical contributions: suspension system

| modeling/data analysis
GW + EM combination

Lisa tec}h'nﬂlca cont"rlbvutlons GW from white dwarfs studies
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r ‘Xeﬁgn & a
Material funding (FOM): 0.5 M€

Manpower' ~2 staf, 1 postdoc 1 PhD student (ramping up)
wr |

»
‘ '

Physics goals: find dark matter particle

Technical contributions to: acquisition of part of the Xe
cryostat design

electronics PMT/QUPID readout




Physics Possibilities with Atomic Traps

Precision Physics e

Interactions
p-decay Electric Dipole Moment  Atomic Parity Violation
Deviation V-A Time reversal violation Weak charge P-decay

/ :
21 . o- and y-decay Electric dipale chemistry

o
i P I D
P, D *.[var
-, e - ‘
b S, / E2 El ; Casered by TRIpP

Nucleus
| 8. 1\

P, wNeutrino

S

S+eP (= 29

Searches for violations of Discrete Symmetries provide a window
to look out for Physics beyond the Standard Model

Standard

Model
Te¥ Physice

Atomic Physics
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Theory

Riding on the wave of a great tradition
Manpower: ~38 staff, ~30 postdocs, ~49 PhD students

Physics goals:

e String/M theory

« SM & Higgs phenomenology
 Cosmology and inflation

* Non-commutative geometry
Tools:

« FORM (computer algebra)
 Monte Carlo simulation

1/7/2010 (p-ECFA, SdJ)
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| Fundlng from lehef mission budget e
Manpower ~7 staff, ~ 3 postdocs, e
~7 PhD students
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Enabling Grids BiG Grid @
for E-sciencE the dutch e-science grid -

S G e of e %

Funding: 28.8 M€ (until 2011)
NL-T1: SARA & Nikhef (2/; used by LHC)

o0 ‘ Manpower: ~12 staff+tech, ~ 3 postdocs,
~1 PhD student
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Disk space usage
ALICE

NL-T1 had slow start,

e O MF ® FzK IN2P3 @ INFN @ NL-T1
| but caught up now §® NDGF @ PIC ® ASGC © RAL @ BNL



Links to mdustry

Medipix: PANalytical

HPD: Photonis-DEP BV

RasClic alignment: first Nikhef patent

RELAXD: PANalytical, Canberra Olen, IMEC

Hidralon edgeless Ca-ZN-Te X-ray detector: Philips Healthcare
Data transfer chip/pixel detector design with Bruco personnel
Holland@CERN spgnsored by ministry of economic affairs

p-ECF




Outreach:

Primary school:

Secondary'school:

General public:

1/7/2010 (p-ECFA, SdJ)

Leading participation in technique tournament

HiSPARC, cosmic ray detectors for high schools
Participating in high school curriculum development
Master classes

CERN . visits

Higgs movie

Academic Year Award for cosmic ray dance party
Many public lectures

CERN visits

Open days

31



Conclusion

Research funding in the Netherlands raises concern
HEP is doing relatively well and is able to maintain
highest international standards

Move to APP with significant additional funding
 without decreasing accelerator based HEP research
Focus to attain critical mass on all supported projects
* Most particle physics key questions covered, except

* No significant accelerator physics effort any more

* No (accelerator) neutrino research
Consolidating large, nationally recognized, outreach effort
Consolidate co-operation with industry
Would have liked to start in earnest on O(1 TeV) e*e” collider



