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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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NOISE + LARGE SCALE SYSTEMATICS AT THIS LEVEL

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

SIMULATED DATA

NOISE + GW SIGNAL

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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TENSORIAL CORRELATION

1.0

0.9

—0.9

—1.0

GR MODES

77(@) — Fj@
1 t+,X P, X
T(©)=T}* =T/,

HELLINGS-DOWNS CURVE H(O)
| | |

/2

ANGULAR SEPARATION ©




MASSIVE GRAVITON CORRECTION
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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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FURTHER WORK

SYSTEMATICS IN GAIA DR4?

PAIRWISE VELOCITIES ESTIMATION

ANISOTROPY TESTS

YOUR IDEAS?
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COMPRESSING THE GAIA DATASETS



2 X 10° STARS TIMES 102 MEASUREMENTS = A LOT OF DATA

GEODESIC DOME
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Loss in sensitivity

— Predicted Loss

Error bars exaggerated

by a factor of 10
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