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Astrophysical Noise
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Stellar jitter from variable gravitational redshift: implications for radial
velocity confirmation of habitable exoplanets
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Current Removal Method
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Parameterisation

® Separate based on:
® Continuum Intensity
® Magnetic Field

® Four Components -
Magnetic Field

® (Granules

® Non-Magnetic
Intergranular Lanes

® Magnetic Intergranular Lanes
® MBPs
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Four Average Granulation Components (0°)
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Recovered Granulation RVs from Parameterization
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Four Average Granulation Components (0°)
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Velocity (m s™)
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l Generating New Profiles
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Analysing the Profiles
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Normalised Flux
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Initial Results
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Initial Results
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Area Under Profile
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Initial Results

Diagnostic  V, (cm s~!)  Fractional Reduction (%) Pearson’s R

- 20.4 - -
BIS 37.8 -85 -0.48
C 13.3 35 -0.84
Vp 15.5 24 0.80
Ap 16.2 21 -0.78 P
bi-Gauss 46.1 -126 -0.40
Vasy 9.0 56 091 7%
FWHM 77.0 277 0.26
Line Depth 13.0 36 -0.84
EW 17.4 15 -0.76 i
Brightness 10.5 49 -0.89 = 7%
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Next Steps...

® Continue to make observations more realistic:
® Instrumental profile, photon noise, finite exposures,
additional noise sources, various magnetic fields,
injecting planets

® Test observationally

® Solar data, highest RV precision targets
® Expand to a suite of stellar lines with varying:
® Formation heights, absorption strengths,

excitation and ionisation potentials
® Expand to other spectral types Q



