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6. “Gliese 12 b: A Temperate Earth-sized Planet at 12 pc Ideal for Atmospheric 
Transmission Spectroscopy”, Kuzuhara et al. 2024, ApJ, 967, id.L21



Property of Gliese 12  
System 

Orbital Period (days) 12.76
Planet Radius (RE) 0.96 ± 0.05
Mass  (ME) < 3.9 (3σ)
Semi-major axis (au) 0.067 ± 0.002
Equilibrium Temperature (K) 
(albedo = 0)

288 (+6, -5) 

Insolation (SE) 1.6 ± 0.1

Insolation of Venus = 1.9 SE

Image Credit:  NASA/JPL-Caltech/R. Hurt (Caltech-IPAC)

Teff (K) 3296 (+48, -36)
M (Msun) 0.241 ± 0.006
R  (Rsun) 0.262  

(+0.006, -0.007)
[Fe/H] –0.32 ± 0.06
Distance (pc) 12.166 ± 0.005

Gliese 12 b is receiving an insolation  
comparable to a temperate planet

Kuzuhara-san’s talk
this afternoon
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IRD, CARMENES,
TESS, MuSCAT 2&3



How the planet is suitable for 
transmisssion: TSM

How easily  
transmission 
can be done

Challe
nging

Definition of TSM: 
Atmosphere areas through lights 
from star pass is propotional to 
scale height. 
Larger TSM = Larger scale height x 
Greater SNR (=brightness)   
(Kempton+2019)

Among planets 
receiving 
insolations smaller 
than that on Venus,  
only Gliese 12 b 
and TRAPPIST-1 
are realistic



We have 3 more planet candidates 
(FAP<1%), but we need more 
observations (> 10-20 RVs) to 
confirm them.

P~14.75d
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Orbital fitting of the new brown-dwarf

dynamical mass of 66 Mjup, 
consistent with a ~10 Gyr 
contrast

Uyama et al. in prep.

a=4.4au




