
M
ai

l m
e!

Using medium resolution 
spectra along with 

angular diversity in high 
contrast data increases 
the detection sensitivity 

to exoplanets by as much 
as 14 times as opposed 
to using just either one
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PSILab, Université de Liège, Liège, Belgium

Method

Detectable fake 
planet 142 

times dimmer 
than the star

Spectral+spatial 
(CCF+ADI/STIM) 

2000 
times 

dimmer!

1000 times dimmer

Insert a fake planet in an 
empty 4d cube 
(wavelengths, 

x,y,n_images) with a 
specific contrast 

 at a radial 

distance  from the star 
with specific spectra

C =
Fplanet

Fstar
r

STIM(x, y) =
μ(x, y)
σ(x, y)

Crosscorrelate (CC) each 
image with reference 

spectra to produce CC 
maps . Each n_image is 

now replaced by CC maps

Leverage the angular 
diversity by 

computing a STIM 
map

Contains noisy elements 
(speckles) which still 
look like the planet

Planet

Normalised and 
thresholded based 

on noise

Planet signature

Future plans
Inject fake planets to find the 
dimmest planet that you can 

detect at different radial 
distances from the star.

Can we use machine learning to replace STIM 
and detect fainter CC signatures?
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In order to train an ML 
network to detect fainter 
signatures we generate 

large number of data 
points at different radial 

separations and 
azimuths around the 

star

Training data

Planet 
signature
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Detection only if norm 
STIM >=1

Suggestions? 
Questions
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Improving exoplanet detection sensitivity by combining 
high contrast imaging and medium resolution 

spectroscopy
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