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{1982 to date)

phase transifions
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black holes, compact
stars captured by
supermassive holes
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pinary stars I
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Craig Hogan,
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PGWO09 (July 2009)
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neutron stars and
stellar black holes
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with
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seconds milliseconds
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*GEO600

* Interferometer
with 600 m arms,
located near
Hannover

LB _ Universitat de les
Universitat Hannover I. I .I' I ( @ Illes Balears
‘J (CARDIFF

T UNIVERSITYOF
&Y BIRMINGHAM

UNIVERSITY
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Virgo
*One interferometer
«Collaboration of France, Italy, with 3 km arms,

Netherlands, Poland located near Pisa
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/ /@// \/‘ RG:) Virgo el /7 SN

magnetsactiators)

In terfero m eter |Colls fixed to ground |,: f..‘:i‘l 7.

:

® Advanced suspension/seismic
Isolation system (“Super-attenuator”)
» Greatest low frequency capability Setemic Fiters

® Fabry-Perot Michelson configuration
with power-recycling
» Similar to LIGO and TAMA

Marionette
[Coils and magnels
achctors|

Mirrar
and recoll mass
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M2J)J]VIRGD  combined LSC

Observations

®* In 2007, Virgo and the LIGO Scientific Collaboration
(including GEO) signed an agreement to jointly
analyze all future data

° Beglnnlng in 10_1?5 o = — | LIGOLHO 4km S5 E
May 2007, took T e W —
5 months of = = SEes ML
joint data (LIGO  «web o L4 1
S5, Virgo VSR1) & Vn iR =
L 3 107 \St BilEskn=rat
® Analysis still W bl
underway 5 1o Vi o
i, B[
10_23 1 l2“ 3 <
10 10 10 10
Frequency [Hz]
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.- _ Timing Residuals for PSR J0437-4715
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- : J1024=0719 Parkes =61 92 1.10
P g J1713+0747 Parkes 1156 168 0.23
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p (CL-95%) J1857+0943  Arecibo/Parkes 7410 398 1.12
C : A J1909—3744 Parkes 866 2859 0.29
(44 X 10 HZ) J1939+2134 Parkes B62 231 0.21
L
{rrh
Cosmic = b
strings
o1 -
s "
o i
-
Fig. 1 Pulsar timing residuals. The length of the vertical line on the left hand edge
alic represents 10pis
G-waves
Standard
inflation "
Manchester (2009)
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The Square Kilometre Array

* Next Generation Radio
Telescope

e Built in South Africa or
Western Australia in ~2020

» 50x sensitivity of current
best interferometer

« Key science project: “Strong
field tests of gravity using
pulsars and black holes” -
will be used as a
“gravitational wave”
telescope

http://www.skatelescope.org/photo/material/S22-Abbl.jpg

George Hobbs
Australia Telescope National Facility
george.hobbs@csiro.au
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- CMB B- mode.ﬁ |
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Enhanced LIGO - - ~"+  LIGO today
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LCGT (Large-scale cryogenic Gravitational-wave Telescope)
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ET (Einstein Gravitational-Wave Telescope)
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DECIGO

o DECIGO

(DECI-hertz interferometer Gravitational wave Observatory)
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LCGTEAd. LIGO

LCGT (JPN)

2 detectors (3km)
(2 close detectors)

Long baseline

Better seismic
attenuation system

Underground site

Low-mechanical-loss
mirrors and suspensions
Cryogenic (20k)

High-power laser source
Low-loss optics
Broad-band RSE config.

Scale

Seismic noise
reduction

Thermal noise
reduction

Quantum noise
reduction

Advanced LIGO (USA)

3 detectors (4km)
(2 close, 1 separated)

Long baseline

Better seismic
attenuation system

Suburban site

Low-mechanical-loss
mirrors and suspensions
Flat-top beam

High-power laser source
Low-loss optics
Detuned RSE config.
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Richard O’Shaughnessy,
V. Kalogera, K. Belczynski (GWDAW-12, 2007)
‘Probability of detecting compact
binary coalescence with enhanced LIGO’
O’Shaughnessy et al astro-ph/0706.4139
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Cumulative luminosity

function

Catalog of galaxies has been developed and cumulative luminosity C(D,)
computed as a function of the distance (Kopparapu et al, arXiv:0706.1283v1)

horizon”

— ALK

D,

total”

DY /1.
total

L

" Distance (Mﬁc)::?: R ik

Physical distance
|with cubic extrapolation

Horizon distance
-lwith cubic extrapolation

Cumulative blue luminosity ( Lm)

10" 10"
Distance (Mpc)

yyr

Rate
(10-170)x10°
[events/ yr/L, ;]

Horizon distance of

a search:

maximum distance
at which a signal may
still be detected.

$ERUEEM (2009%F9H29H, mMBA%¥)

57



LISA

LISA (Laser Interferometer Space Antenna)
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o LISADQIKiR
BEPAC (Beyond Einstein Program Assessment Committee)
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_ Beyond Einstein Program @

INFLATION
PROBE
7

Beyond EinsteinEyax0)
Ene RIS ETah RN

Constellation-X
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dark ma ies
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“On purely scientific grounds L1SA is the mission that is 5
the most promising and least scientifically risky ... Thus, Bo5hd31T A W<l

the committee gave LISA its highest scientific ranking.”
LPF(2009%E)DEREFEITIT

“The committee believes it is more responsible technically
and financially to propose a LISA new start after the WMLLRAS—PETINHRLY

Pathfinder results are taken into account.”
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