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PSR J0737-3039 A and B in motion!




Implications for GW detectors
of PSR J0737-3039 discovery

Ground-Based:
VK, Kim, Lorimer,
Burgay et al. 2004

LISA:



Could LISA discover more relativistic
binaries like the double pulsar ?

why would we care ?

> astrophysics ...



QQ: How many such binaries are
at close enough distances ?

Plan: Use empirical calculations of
NS-NS inspiral rates

Radio Pulsars NS-NS
In Merger
NS-NS binaries Rate Estimates

developed to derive the
of NS-NS inspiral rate

Small number bias and selection effects for faint
pulsars are implicitly included.




Statistical M ethod
» Generate model PSR populations in the Galaxy for

chosen
»> Simulate of all pulsar surveys and
fill a model count the number of

galaxy with N

_———— pulsars observed (N)
pulsars

O

Earth

> Derive of total number of
systems similar to)PSR J0337-3039



for our reference model:
L.in=0.3 mJy
f(L) ~ L=

most probable N,,~2,000

e assume T=1yr

and e=0

0.00025

0.00015

How many of these
are detectable by
LISA ?




Monte Carlo simulations of space distribution at eachn N,

(o) ¢

neanly cornrelate

2x10* 3Ix10* 4x10* 5%10*
Ntul

Mean number with LISA S/N > 1

Galactic number of 0737-like binaries



Monte Carlo simulations of space distripution at each N,

neany. conrelate

P(No1) -—> P(<N_55>)

2x10° 4x10° 6x10° Bx10° 108
Ntnt

Mean number with LISA S/N > 5

Galactic number of 0737-like binaries



Pronaniiity aistrinution ior <N, .=

1O/

SNR > 1

N, .o =3.6

reference model

Mean number with LISA S/N > 1



Plopanility distrioution 1or <N, s,>

reference model

Mean number with LISA S/N > 1



How many relativistic pulsars could the
Parkes Multibeam Survey discover when
acceleration searches are completed ?

at peak probability density:
PMB N = 0-1

0.2

distribution mean:

PMB N = 2

P(Nexp,ﬂ'i’ﬂ'?)




f(L) ~LP forL>L.,

BUT L, and p are not
precisely known ...

BUT currently out-of-date!
STILL if used ...

N, e =270

“global” DF:
typical N,
lower ...
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Consider the extended population
of strongly relativistic
binary pulsars at other
frequencies of interest and
a range of pulsar spins

Consider detection methods for
such NS-NS at low S/N for LISA
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