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Logistics

A Group at present
i Senior staff (< 3 fte):
I Thomas Bauer (~50 %); on Virgo author list
T Henk Jan Bulten; will be Virgo author in 2009
i Jovan den Brand; on Virgo author list
T Tjeerd Ketel (< 50%)
I Harry van der Graaf (<<50%)
i Jan Willem van Holten (promotor Gideon Koekoek)
i Postdocs (1 fte):
i David Rabeling (started Nov. 2008)
i Position available (joined Nikhef i VU funded)
i PhD students (2fte):
i Gideon Koekoek (VU AIO; theory)
i Sipho van der Putten (Nikhef OIO, a Frank special)
i Position available (Nikhef funded)
A Technical footprint

i Electronics: Henk Groenstege, Han Voet (finished)
i Design and construction: IMC end mirror (finished)
i FEA: Eric Hennes, Frans Mul (Corijn)
i ET: Martin Doets

A Virgo contribution

i 10 KE per author per year
i 50 KE contribution per year for first 3 years (paid 100 kE so far)




Introduction

A Science goals

A LIGO and Virgo
i Reached design sensitivity (do what you promise)
i First upgrade (Virgo+) in progress

T Nikhef made 2 contributions: IMC end-mirror and Electronics

I Reasonable discovery potential (run start in July 2009)

i Second upgrade (Advanced detectors) decided at
this moment
T Negotiations ongoing
i Deliver MOA before Jan. 9, 2009
T Decisions in May 2009 (reviewed by B. Barish committee)

T Vast discovery potential (science runs start in 2014)
i Integrated collaboration (we analyze and publish
together)

T In 2008 about 15 refereed papers
1 Many papers are under preparation




Science Goals & Sources

Science Objectives:

A Determine the role of massive
black holes in galaxy evolution,
including the origin of seed black
holes

AMake precision
Theory of Relativity

A Determine the population of ultra-
compact binaries in the Galaxy

A Probe the physics of the early
universe
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New window on the Universe

Observational Targets:

A Merging supermassive black
holes

A Merging intermediate-
mass/sged Elack holes . .
t's o I nsteinods

A Gravitational captures by

supermassive black holes

A Galactic and verification
binaries

A Cosmological backgrounds
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Virgo sensitivity compared to LIGO and GEOG600
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Virgo design
GEO-600m (06 Jun 2006)
LLO-4km (04 Jun 20086)
LHO-2Zkm (14 May 2007)
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The horizon (best orientation) for a binary system
of two 10 solar mass black holes is 63 Mpc




Detection rate for initial LIGO (yr™')
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A Hypothesis:
i Finesse = 150 (now : 50)

i Same losses & power recycling as today
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log (Probability Density)

A Horizon (Virgo+)
i BNS: 150 Mpc (optimal orientation)
i BBH: 750 Mpc (optimal orientation)

A BNS Rates: (most likely and 95% interval)
i Initial Virgo (30Mpc) 1/100yr  (1/500 -1/25
i Enhanced LIGO (60Mpc) 1/10yr  (1/50- 1/2.5y
i Virgo+ limit (150Mpc) 1.2/yr (1/4yr-5/yr)
i Advanced detectors (350Mpc) 40/yr (8-160/yr)

Kalogera et al; as :
Supernova 2006bp in NGC 3953 2006 April 27.964 UT 3 x 240 sec

A BBH and other sources rates are more difficult to Q1§ celestron 14 @ 7.7 Paramount ME 531G STOXE P Mobberiey




Nikhef activities

A Analysis of GW signals from neutron stars
i Concentrate on NS in binaries

A Contributions to the first upgrade: Virgo+
i Linear alignment electronics
i Input mode cleaner: end-mirror system

T Designed, constructed and installed in 2008
T Commissioning is ongoing
A At present we did not take on any new
responsibilities (no work for Virgo in any workshop
at this moment)

A Instead, we are negotiating activities for the next
upgrade: Advanced Virgo




GWs from binaries
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A Frequency changes a lot
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Grid-based analysis
Extension of LIGO T Virgo CW analysis
Calibration systems for LISA
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Nikhef: Linear alignment of VIRGO
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A Phase modulation of input beam

A Demodulation of photodiode
signals at different output beams

i => longitudinal error signals

I A Quadrant diodes in output beams
1
: : i => Alignment information
: ] i (differential wavefront sensing)
1
: ! A Anderson-Giordano technique
N7 i 2 quadrant diodes after arm cavities
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