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Lazarus = PN + interface + EN+ interface + CL

inspiral plunge/merger ring-down
FL/PN FN CL
ﬁ IBBH ~40M ~100 M
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nary bl ack hal es

. . . P=0.095M
| n quasi-arcu ar .
or h tS - P=0.15M
P=0.21M
*We need a model and some P=0.33M
early robust results: ‘
(Flanagan & Hughes, 98) S=0
1=0.77M °
‘A first " early stage’ model: 1=0.79M
. . 2
equal mass and non spinning BBH : 1=0.84M
Conformally flat puncture data I=09M ’
(Cook 94; Brandt, Briigmann 97) J=0.98M
=t |
* Meet PN regime at larger separation L L=14M

Assess the vaidityof intid conditions dynam caly
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What are the robust Afirst dimpse on A unge Radi aion
features of the —

plunge waveforms? oo

* 3% total mass 0.01
* 12% angular momentum

(polar axis)

=

* Merge in less haft orbital i ’

time. E?:J

-0.01

* Spectrum peak close to

ONR of the final Kerr hole

f~300 Hz for 35 Mo. -0.02
* Internal consistency: vary

transition time (accuracy 20%) o 20 40 60 80 100 120
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B 00 l 5 | T QC'O

vM 0.025

» Dynamics dominated by
rotational motion.

0.02

A(t)

0.015

» ID artifact (not circularized)
shrinks with increasing L. 0.1
Not so bad ...

0.005

. 0 :
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Comparisons wth PN _ e

e--0 BD o

»—o DJS-E1B3
* 3PN-E1B-ISCO and QC3/QC4 parameters W

are very close, but PN not converging ... e

oo DIS-jl

Re(ry,), T=11M, =2, r=31M, z-axis '
0.03 . e g

09—
0.02
0.01 .
0.05 0.1
mMADM
0 1 Going byond QC4 ...
|+ Longer numerical
~0.01 - 7 simulations!
—— 3PN-E1B-ISCO : :
—QC3 » Comparisons with FN
-0.02 - — QC4 7 needed!
(work in progress ... AB)
-0.03 | | . \ ! | . | ‘ | .
10 30 50 70 90 110 130

/M (Baker, Campanelli, Lousto, Takahashi 02)




Hamiltonian constraint

PNintia daa

1.7347e-18

-0.01

-0.02 | —— 40points at 0.4
——— B0 points at 0.2
~—— 160 points at 0.1
— without solve

* Solving the Einstein's contraints

including free PN information.

* Evolve and compare waveforms
to explore dependencies on ID !

Hamiltonian constraint

L]

-0.03 i 1 i 1 i i N i
-8 -G —4 -2 2 4

Quadratic convergence

(Bruegman, Campanelli, Diener, Tichy)

(work in progress ... UTB AB/PSU
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An aI ytl C T T | T T T T T
. 0.02 — —]
PR ﬁt
Htting o
i — Rely,) ]
0.01 — Imlvy)
Explore the ™ — — PN extension
transition to i — — PN extension
more complicated
dynamics of _ e T -
. . ﬂ — ~ - - e -
spinning = | = Tm-e-C= -zl -
and =~ i
unequal-mass,
black holes.
-0.01 — .
Matching Lazarus to
- To give estimate |- 2.5 PN inspiral waveforms
on how (simple analytic representation
waveforms .0.02 — with 8 parameters). ]
depend on these
par'ameTer‘s. L | l | l | l | l | l | l |
-20 0 20 40 60 50
*To reduce the number of simulations needed /M

by interpolating between analytic fits.
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Black hole mergers: from simulation to detection

The Kudu Project:
A proposd to use Lazarus wavef o ns far afirst smdl gepintheint erface bet ween source
modding and dataandyss (8 Determ nerobust fea ues o thewavefa ns. (b) Explae
par anet er space dependencies d the wavef o ns. (¢) Design opti nd det ection stra eg es.

« What is the number of templates
needed vs those that can be
realistically generated?

* What data analysis tecnique

we use, given a certain a priori

wowledge about the signal?
~

How waveform
depend on
astrophysical

parameters ?

Manuela Campanelli, LSC There is no one way street!
Worshop 3/20/2002
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