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Abstract: Observed during C14 by the K2 mission, an object transited once across its star, lasting 54 hours at a depth of 1.7 mmag. Following its discovery in the light curve, 
the likelihood of a false positive due to astrophysical or instrumental sources was established. Spectroscopic follow-up was performed immediately using CORALIE on the Swiss-

Euler telescope in La Silla, Chile. This provided initial stellar parameters from the spectra and radial velocity measurements for eliminating binary star systems. We combined data 
from Gaia DR2 with system parameters determined by fitting the transit with Namaste (Osborn et al., 2016) to estimate the orbital period and other key planetary parameters.

Currently there are no other confirmed transiting 
planets with a longer period. 

K2 has observed 312,269 stars since the start (for 
a maximum of 80 days) and we can calculate the 
likelihood of finding a planet in a period like this: 

+ assuming an occurrence rate of ~4.2% 
(Cumming et al., 2008) 

 + a transit probability of ~0.12% 
We would find of the order of one object -- 

EPIC248847494b!

We estimate the incident flux is 2.6x105 ergs s-1 cm-2. 
Assuming an albedo of 0, this would indicate a 

planetary temperature of ~180K. 
Although this is a Jupiter-sized planet, the gas giants 

in our Solar System have a multitude of moons. It 
would not be unreasonable to assume that 
EPIC248847494b may also have moons. 

And they may just be knocking at the door of the 
habitability zone!

When the Campaign 14 data was released on November 20th 2017, we analysed light curves for transits. Hidden in the results was this…

The question was, how 
do you validate a 

candidate when all you 
have is one transit?

~1.7 mmag 
lasting 54 hours

Did K2 cause it? Let's check….
We check whether there were any roll effects, 
changes to spacecraft stability or pixel failures 
during transit.

No pixels from the star black 
out at any time before, during 
or after transit.

The time when 
the main change 
in stability 
occurs is not 
close to the time 
of transit.

The transit 
wasn’t stuck 
within one area 
of the arc of 
movement

𝝰: 10:37:33.42 ∂: 11:50:33.8 magKep: 12.17 π: 1.78±0.04 mas

Fe/H: -0.23±0.04 dex log g: 3.52 dex (fixed) Rstar: 2.70±0.12 Rsol Mstar: 0.90±0.09 Msol

What do we know about this star?
These parameters were taken from the EPIC catalogue 
or determined from CORALIE spectra and Gaia.

Can we learn anything from the transit?

Porb: 3650±1200 days   Tcen: 2457967.17 
±0.01 BJDTduration: 54±5 hours

b: 0.79±0.05   a: 4.5±1.0 AU
Rplanet: 1.11±0.07 Rjup   i: 89.87±0.02º

By fitting the transit with Namaste (Osborn et al., 
2016), using stellar properties as priors, we can 
estimate orbital parameters of the planet:

With these, we can establish key information for 
radial velocity follow-up.

   Given the transit and radial velocities, can 
we learn any more?
Generating a grid of planetary masses 
(0.3→150 Mjup) and semi-major axes 
(0.5→15 AU), we measure their RV slopes. 

We then over plot the best-line-of-fit RV slope 
(——) with 1- and 2-𝞼 errors (- - - -). 
We also show the distribution of semi-major 
axes from Namaste (——). 

All of this suggests EPIC248847494b is a 
    planetary-massed object.

We will continue to monitor the radial velocities of 
EPIC248847494b with CORALIE and potentially 

other instruments. 
Once an RV orbit is established, we can attempt to 
capture a second transit of the system. But because 

it has a depth of 0.18%, this will need the best 
ground-based telescopes for follow-up. 

It is also well placed for future follow-up with 
CHEOPS!

What do the radial velocities show?

Radial velocity measurements from CORALIE, 
together with the best-fit Namaste period, 
suggest the object is not a low-mass star.
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