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1. The Terra Hunting Experiment (THE)

What?
•A new EPRV survey
•Precision: 10cm/s

Why?
•We have no Earth-

mass planets around 
FGK-type stars
•M dwarfs are very 

different environments

Aims?
1.Find at least one 

Earth-like planet 
around a Sun-like star

2.Aid determination of 
occurrence rates

3.Support future 
surveys

How?
•Newly built High 

Accuracy RV Planet 
Searcher 3: HARPS3
•Observe just 40 stars 

every night for 10 years
•Mitigate stellar activity

•Ensure these stars 
are suitable targets

2. Selection considerations

Numerous quantities to select on:
•Teff – Hot stars have fewer spectral lines, cold stars have too many
•[Fe/H] – Metal rich stars have more spectral lines
•logg – Giant stars have larger p-modes 
•Magnetic activity – Limits RV precision. Dependent on rotation, age, log R’HK  

Magnitude – Bright stars have better SNR
•Season length – We want stars visible > 8 months of the year across sky
•Stellar and planet companions – Stability concerns and contaminated spectra
•RV noise – Oscillations, (super)granulation, spot cycles: estimated with ARVE (Al 

Moulla+ '25), GP (O’Sullivan+ in prep) and ExTEMPO (Rajukar+ in prep) codes

3. Stellar parameters

a) Measured parameters
Aim: Collect stellar parameters 
from stellar catalogues
Method: Use solar twins to 
“zero” our catalogues to each 
other

Catalogues:
•gr8stars (Freckelton et al. 
2025):
•Spectroscopic = F2025
•Spectral energy distribution = 
SED

•Soubiran et al. 2022 = S2022
•Gaia DR3 GSPspec = gspspec
•Gaia DR3 GSPphot = gspphot
•Bedell et al. 2018 = Solar twins

This gives us Teff, [Fe/H] and R or 
logg.

b) Derived parameters
Aim: Infer additional properties 
of stars from the measured ones
Method: Use isochrones (tracks 
of constant stellar age)

Isochrone models considered:
•MIST – Used by Freckelton = 
F_ISO
•BaSTI – Used by myself = B_ISO
•Also PARSEC, Y2, Dartmouth, 
YaPSI

Choice of model → slight 
variations in parameters → 
additional systematic errors 

This gives us age, mass and logg 
or R.

4. Cuts

Now that we have uniform stellar parameters, we can cut 
them in one of two ways:

Result: We have the tools ready to select a final set of 
targets for the start of the THE. By documenting these 
cuts carefully, we improve our ability to calculate robust 
occurrence rates.

Next steps: Agree on RV optimised or Solar twin strategy

RV optimised 
•Teff: [4000K, 6000K]
•logg >4.15
•log R’HK < -4.7
•vsini < 5
•G mag < 7.0
•Season length > 240 days
•% of stable orbits in HZ > 50%
•Gaia RUWE < 1.2
•RV RMS (osc. + phot.) < 0.25 m/s

Solar twin
•Teff: [5627K, 5927K]
•logg >4.2
•log R’HK < -4.5
•vsini < 7
•G mag < 7.3
•Season length > 240 days
•% of stable orbits in HZ –
•Gaia RUWE –
•RV RMS (osc. + phot.) –
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