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M5.5V 
M/M⊙= 0.120 ±0.015 
R/R⊙  = 0.141 ±0.021 
Teff      = 3050 ±100 K 

Delfosse+00, Boyajian+12

Discovered by:  
Innes+1915



Unveiling the secrets of  

Proxima Centauri’s environment

Dra. Zaira M. Berdiñas 
ALMA-CONICYT Postdoc (Univer. de Chile)

Diversis Mundi (ESO/Chile) 
7 March 2018              

Kervella+17 
Prox Cen is in a 

gravitationally bound 
orbit around the AB pair 

Porbit ~5.5Myr

or ALPHA Cen C 
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m2 is a 
spectroscopic 
measurement 

which follows the 
photometry !

See Berdiñas+16



Min Mass      mp sin(i) = 1.27 ±0.095 M⊕ 
Period           P = 11.186 ±0.0015 days 
eccentricity   <0.35 

semi-major axis   a = 0.0485 ±0.0046 au                  
Irradiance            65% compared to Earth 
Eq Temp.            T = 234 ±10 K

What did we find about Proxima b ?

Anglada-Escudé+16



HABITABLE ZONE      ≠     HABITABLE PLANET

1. Be at the right distance from the star  —> Yes! It is… now.  

2. Have initial reservoirs of water            —> ? 

3. Have an atmosphere                            —> If exists… can it keep it? 

4. Have a magnetic field                          —> Would it be strong enough?  

5. Be a terrestrial planet                            —> The orbit inclination is needed.                                                              

The habitability recipe
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Ribas+16 —> “Proxima b is likely to have lost less than an Earth ocean's worth of hydrogen (EOH) before it reached  
                           the HZ 100-200 Myr after its formation.”
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➡ From transits: Rp , i => mp  [extra: Atm]

How to get the orbit inclination

- Three non-conclusive candidate transits:  

1.MOST (Kipping+16) 

2.BSST in Antarctic (Liu+18) 

3.Las Campanas Observatory (Li+17) 

- Likely require nIR (e.g. Spitzer) to suppress flaring

➡ Search for a debris disk: i => mp 

[extra: system dust structure]

ALMA!

See poster by Nicolás Kurtovic



Nov 2017

ACA => 13 epochs x~1.6h (21/1/-24/3/2017) ALMA=>1 epoch x ~2.6h (25/4/2017)



106 ±12 μJy (>9σ)

 74 ±4 μJy
expected thermal 

emission from the star

Nov 2017
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~30 μJy

warm dust,

r~0.4 au (2)

Talk by S. 
Marino
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 74 ±4 μJy~270 μJy
expected thermal 

emission from the star

~30 μJy

cold belt, r~1-4au (4)
warm dust,
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Nov 2017

ACA => 13 epochs x~1.6h (21/1/-24/3/2017) ALMA=>1 epoch x ~2.6h (25/4/2017)

38 ±10 μJy (>3σ)
~1.7 mJy  
(>3σ, i~45º)

outer belt? , r~30au (5)

Unknown source, 

r~1.6 au (3)

noise, trojans, 
planet ring, 

backg. source, 
collision residuals



T=40K, md≃0.4x10-6M⊕

T=90K, md≃5.5x10-7M⊕

T=10K, md≃1.4x10-4M⊕

Nov 2017

if coplanarity 
mp=1.8 M⊕



Nov 2017

Feb 2018

strong flare event 
 tspan~1 min 

~1000x the quiet star flux

1.17 ±0.10 mJy (9σ)334 ±48 μJy (7σ) ~136 μJy (2σ) Noise Level

new flaring regime!



md     factor 2-3

Good new is : 

ALMA should be able to detect the disk with longer integrations.  
more data is needed!

This is how 
Science moves 

forward



Next 2-10 years

JWST/NASA 
(6.5 m)

ELT (39 m)

Atmospheric characterization will 
be possible via direct imaging 
with the forthcoming telescopes

The angular separation of 7λ/D at 1 
μm (with the E-ELT) and a contrast of 
~10−7 => will enable high-resolution 
spectroscopy and the search for 
molecular signatures, including H2O, 
O2, CO2… 

 The observation of thermal phase 
curves can be attempted with JWST 
with a contrast of 2×10−5 at 10 μm.  

Turbet+16 



Conclusions

 We need more observables to constrain the habitability models of 
Proxima b   

The activity related events on red dwarfs would be (and are) the main limiting 
factor to constrain and find planetary systems. We need better stellar 
activity models!!  

The Proxima Centauri system is an ideal target to test the models 
developed for the Solar System. 


