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EFFECT ON THE SKY
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IS THIS EFFECT DETECTABLE?
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CAVEATS

ASTROMETRIC MEASUREMENTS ARE SPREAD OVER 5 YEARS
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IDEALISED ASSUMPTIONS ABOUT THE DETECTOR NOISE
(GAUSSIAN)

GAIA HAS A DEADLINE OF 5 YEARS, PTA SURVEYS CONTINUALLY
IMPROVE
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DETECTING GWS WITH GAIA

IT IS ONLY BEING SERIOUSLY CONSIDERED NOW, IN THE
GAIA ERA

BIGGEST CHALLENGE IS THE SIZE OF THE DATA SET

DATA RELEASES 1 & 2 DO NOT FEATURE INDIVIDUAL
ASTROMETRIC MEASUREMENTS, WORKING WITH SIMULATED DATA
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COMPUTATIONAL PIPELINE
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PIPELINE FOR INDIVIDUAL DETECTIONS:

BAYESIAN INFERENCE ON THE PARAMETER GRID
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FREQUENCY SENSITIVITY OF GAIA
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DIRECTIONAL SENSITIVITY OF GAIA



30% VARIATION ACROSS THE SKY



CORRELATIONS OF A STOCHASTIC BACKGROUND



STOCHASTIC GW BACKGROUND
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SCALAR CORRELATION
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VECTORIAL CORRELATION
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REDSHIFT-ASTROMETRY CORRECTION
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MASSIVE GRAVITON CORRECTION
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FURTHER WORK

TEST INCOMING GAIA DATASETS - DR4 WILL BE TESTABLE

DEVELOP A NUMERICAL ANALYSIS FOR BACKGROUND
CORRELATIONS

INVESTIGATE ANISOTROPIC BACKGROUNDS — THEORY NEEDED

INVESTIGATE CURRENT DATASETS FOR TRACES OF GWS

FUTURE ASTROMETRIC MISSION REQUIREMENTS



CONCLUSIONS

GWS INDUCE PERIODIC PERTURBATIONS IN THE
ASTROMETRIC MEASUREMENTS OF STARS

GAIA IS THE IDEAL TOOL TO STUDY THIS EFFECT

WE HAVE DEVELOPED A DATA ANALYSIS PIPELINE

DATA CAN BE COMPRESSES WITH LITTLE LOSS

FURTHER DATA RELEASES WILL ALLOW GW SEARCHES TO BE
PERFORMED.
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