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NGTS clusters survey - III:  
A low-mass eclipsing binary in the Blanco 1 open cluster spanning the fully convec@ve boundary

°100

°50

0

50

100

°2.5
0.0

0.0 0.2 0.4 0.6 0.8 1.0
°2.5

0.0

R
V

(k
m

s°
1
)

R
es

id
u
a
ls

Phase

0 25 50 75 100 125 150 175 200

0.8

1.0

0.8

1.0

141 142 143 144 145
°0.1

0.0
0.1

R
el

a
ti
v
e

fl
u
x

R
es

id
u
a
ls

R
el

a
ti
v
e

fl
u
x

NGTS

Time (days)

0.8

0.9

1.0

1.1 NGTS

0.85

0.90

0.95

1.00

TESS

0.85

0.90

0.95

1.00

SPECULOOS i + z

°0.2 0.0 0.2 0.4 0.6

0.9

1.0

1.1
SAAO V

R
el

a
ti
v
e

fl
u
x

Phase

°100 0 100 200 300
°0.02

°0.01

0.00

0.01

0.02

0.03

0.04

© = 0.192

°0.02

°0.01

0.00

0.01

0.02

0.03

0.04
© = 0.209 © = 0.764 © = 0.878 © = 0.635

°100 0 100 200 300
°0.02

°0.01

0.00

0.01

0.02

0.03

0.04
© = 0.707

°100 0 100 200 300

© = 0.643

°100 0 100 200 300

© = 0.089

°100 0 100 200 300

© = 0.097

B
ro

a
d
en

in
g

F
u
n
ct

io
n

Radial Velocity (km s°1)

10°13

10°12

10°11

1 10
°2.5

0.0
2.5

∏
F

∏
(e

rg
s°

1
cm

°
2
)

R
es

id
u
a
ls

(æ
)

∏ (µm)

We present the discovery and characterisa@on of a P  1.1 day, low-mass eclipsing binary found by the Next Genera@on Transit Survey in the 115 Myr old Blanco 1 open cluster.  
The system is the first well-characterised EB in Blanco 1; it has a low-mass ter@ary companion, a low mass ra@o, and components that straddle the fully convec@ve boundary.

∼ ∼

         Gareth Smith1,*           Edward Gillen2,1         Didier Queloz1          Simon Hodgkin1       & the NGTS consortium 
1 University of Cambridge 2 Queen Mary University London          * gds38@cam.ac.uk 

We simultaneously model: 
•  Light curves from NGTS, TESS, SPECULOOS and SAAO using a Gaussian process framework to model the out-of-eclipse varia@ons and stellar ac@vity. 
• Radial veloci@es from VLT/UVES and Keck/HIRES via broadening func@ons modelled with a 3-Gaussian + Gaussian process model. 
• The system SED as informed by available broadband photometry and BT-SeZl model atmospheres.

We find: 
•  

•  

•  

We compare the EB's proper@es to the predic@ons of 7 stellar evolu@on models, finding an 
apparently inflated primary. This new system joins a list of 20 well-characterised, low-mass, 
sub-Gyr EBs, which cons@tute some of the strongest observa@onal tests of stellar evolu@on 
theory at low masses and young ages.

M1 = 0.3981 ± 0.0029 M⊙, M2 = 0.2247 ± 0.0016 M⊙

R1 = 0.4036 ± 0.0042 R⊙, R2 = 0.2760 ± 0.0041 R⊙

T1 = 3391 +68
−47 K, T2 = 3247 +60

−39 K


