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GW radiometry analysis 3

Possible sources

« Astrophysical gravitational wave background
» Stochastic gravitational wave background

e.q.)
’ unresolved GW from pulsars of extra galaxies

Stationary Signal or other cluster of galaxies

We can extract the correlation between two of more
detector outputs with appropriate time lag for
particular direction. i

We will be able to find GWV hotspots gl T
or an anisotropy of GW background. SSESESSEEE_————

What's GWV radiometry



GW radiometry analysis 4
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Antenna correlation mapping
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Mapping radiometry result 7

GW _radiometry.txt

declination

check for all sky by Q changed {2

What's GWV radiometry



Mapping radiometry result 7

GW _radiometry.txt

declination

check for all sky by Q changed {2

What's GWV radiometry



Simulation flow 8
data (simulation)
chunk time
l v v v v v v v
( ) Sl(t) — hobsl(t) T nl(t)
(LCGE data ) (a—LIGi) data) 59(t) = hopsa(t) -+ 1o (1)
C_Frr ) FrT )| 51(f)s 82f) Ll = Fehe Bl
l l n; (t) = detector noise
\( radiomeltry filter ), O — )\7
( ¢
AS(t) = / df 53 (t;£)32(6:£)Q(t, f,2) | EE2 = M/U>
\ L= <§R[AS]> gl = <[/L — ,UO]2> ) (assumption for source direction)
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Sensitivity of Detectors 9

Sensitivity
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Detector’s sensitivities which use to make noise in time series.
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Detector and source position I

LCGT-LIGO(Livingston)

background_aitoff.txt
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Detector and source position I
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Signal injection 12

e fo = 10,20, 30,60, 100,
BRI 200, 300, 600, 1000[HzZ

.....................

spectrum with constant power with
random phase.
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AS mapplng for t=0 13

(27Hz < f < 33Hz)
else
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AS mapping for t=0

| 4
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Spreading of point source 5

A

Stripe patterns of AS(€2) is changed by GW’s
frequency and source direction.

The output is the superposition of AS(2) .

We will observe for long span in practice, so it is
effective that we consider the average for | day.

Spreading of point source



Point source’s behavior 16

hackground_aitoff.txt

injection in various sky position.

Spreading of point source



Point source’s behavior 17

example
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Point source’s behavior 17
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Variation in declination angle 18
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Variation in frequency 19
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Variation in frequency 19
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Solid angle vs diffraction limit 20
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Solid angle vs diffraction limit 2|
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The number of pixels in the sky 22
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Summary and Future

24

Summary

* We develop the radiometry analysis.

* We discuss how signal which is point injection spreads
for frequency and declination.

* If signal’s frequency is 100Hz, the number of pixels is
~2000.

Future

* Study for more realistic sources.

* And study for non-point (area spread/distributed)
sources.
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for detector |

tane_spectrum.txt arg1
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