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Appreach

Synthesize a Galactic population off White
dwarfi binaries

Assume detection criteria
Explore properties of resolved binaries
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Pepulatien Synthesis

Modeling| the evolution of binaries:

o Use outcomes of Nelemans; synthesis
* provides distribution| of binary: types
* provides P, vs M at birth

o Generate a realization of the Galaxy population using
Benacquista, DeGoes, & lLunder
* Assume constant birth rate
Select binary type
Select masses
Determine P, at birtn
Evolve to the present
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Galactic Structure

Use “cuspy " bulge distribution:

Vary Ry, Z, to explore variationsiin
Galactic structure

o Ry =2.0, 2.5, 3.0 kpe
o Zy =1100; 2005 500, 500Ipe
Use N =30ix 10°
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PDetermine Eoregrounas

Use barycentric frame

Don't include modulation due to LISA
motion

Calculate a running average

Assume conifusion limit Isi the running
average

Cut ofif the running average (aila Bender
and \YWebkink) athigh irequencies

June 29,2006 GWADBWEEIb2+06



dat_LISA_std_hf

1 IIIIIIII 1 IIIIIIII 11 111l

hf Iper rtHz]

0.0001 0.001 0.01

fgw [Hz]

=k

June 29,2006 GWADBWEEIb2+06




Resolvable Binaries

Assume a demodulation concentrates
POWET INteIoNeE freguency. bin

Use confusion-limit + instrument as noise

Assume SNR > 5 necessary to
characterize a binary

ASSUME PEesfect characterization ofi binary,
PropeNties
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Properties oif Reselved
Binaiies

Calculate the chirp df/dt.

i the frequency changes by more: than
One freguency: bin, assume that the chirp
IS detectable

[For observation time T, this requires:
dif/dt = 172

Othemwise the binary is monochrematic
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Monochromatic Binaries

The population ofi monechromatic binaries
provides; structural infermation enly,
throughi sky/ position

Consequently, moenochrematic binaries
can provide scale helight iformation.

~ 25,000 resolved monochromatic binaries

June 292006 GWADWEEIba 06 9



June 292006

Thin-Fat disk SNR=3 outliers
e I-

Thick Disk (z, = 500 pc)
Thin Disk (z, = 100 pe)
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Chirping Binares

Vleasurement of the chirp allows for the
measurement of distance

The poepulation ofi reselved chirping
pInaries cani be used to determine the
radial scale

~ 1300 resolved chirping binares
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Radial Scale
I I

Large Disk (R, = 3 kpc)
Small Disk (R =2 kpe)
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Radial Histograms

Small Disk (1253) | |
Small Disk (1296)
Small Disk (1329)
Large Disk (1256)
Large Disk (1350)
Large Disk (1356) | |
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Selection Effects

[Resolved population is not a randem sampling
of underlying population.

Resolved monochromatic binaries

» Distant binaries: are the high chirp mass tail of the
population

o Nearby binaries sample a larger part of the mass
distribution, but mid-frequency: distribution

[Resolved chirping binaries
o HIgh ehirp mass; tail
o Highifreguency distribution
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Frequency Distribution
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Frequency Distribution Thin/Thick Disk
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Frequency Distribution Small/lLarge Radial Scale

— Small Scale
—— Large Scale
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Mass Distributions

—— Total Population

— Monochromatic
—— Chirping
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Monochromatic Spatial Distribution
I ! I ' I

Thick Disk
Thin Disk
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Conclusions

Galactic structure and binany: evelutien can
e constrained by the resolved poepulation
of white dwari binaries

Selection effects on resolved binanes
explore massive, high irequency end of
the population

Need work on data analysisi techniques to
determine actual capanilities
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Data Analysis \Wensites

Trestbed for LISA Analysis (TLA)
o hittp://tla.gravity.psu.edu/index.shtml

Mock LISA Data Challenge (MLDC)

o http://www.tapir.caltech.edu/dekuwiki/listwaglo:
neme

llask group on Galactic Binaries

o http://Wwww.tapir.caltechiedu/dokuwiki/listwagdas
neme
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