A Whole New Wette Mission
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Well, plotting Doppler
shifts is glacial-pace

And that astrometry
never prevails

But baby you're in luck
cause, up in space

You’ll have a planet-
finder never fails!
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You got the power of
precision now

You’ll have a view
without an atmosphere

So no more nights spent
locked up in your tower

All you gotta do is wait
right here

And | say...

(March 2018)




Oh TESS the planet-searcher
Got a dip, no 2, no 3!
We just measure brightness
Plot it out and that's transiting photometry
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Christiansen+, accepted



@és TESS’s Novel High Orbit

It’s in a lunar orbit, full of A
eccentricity i

Orbital Periods:
TESS =13.7 days
Moon = 27.4 days

We grab the data every 14 = 50" Phasing
days

Gathered while it’s at
apogee!

TESS Orbit is Stable for Decades (no station keeping req’d)

TESS — Discovering New Earths and Super-Earths in the Solar Neighborhood
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Yes sir, we've gotta lotta cameras
Scanning all of the degrees!
Including a continuous viewing zone
Synched up with JWST




W S Oh TESS the planet-searcher
w “ Led out of MIT

Throw in the MAST, CfA and Ames &

(SOC/POC)
And don’t forget GSFC... (T50)
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(The karaoke version says ‘SCAT’)

(I'm not doing that)



When your stars do this

And your curves displace

Then your star's got this
BRIGHTNESS

Transiting its face l

]
TIME IN HOURS



Then you hit compute! And lookie here
You get good diameter data from that dip
And orbit distance from the length of year...

NASA EXOPLANET ARCHIVE _
NASA EXOPLANET SCIENCE INSTITUTE : w ®
Home About Us Data Tools Support Login

5 select Columns =] Download Table |\ /} Plot Table ' View Documentation

Confirmed Planets

Aaxd @ & B a-d @3 4 o 2 A o X 4™ B 4™ @ 43 @
Row ID Host Name Planet Discovery Method ital Period [days] Orbit Semi-Major Axi Planet Radius Planet Density RA Dec
Letter [AU] [Jupiter radii] [g/cm**3] [sexagesimal] [sexagesimal]

[ e[ a [ @ frenst  Ja ([ @ [ @ [ & a g [ |a

48 BD+20 594 Transit 41,6855 "3 oo 0.2417°00%° 0.199 0012 7.890 o100 03h34m36.23s  +20d35m57.2s  152.1
62 CoRoT-1

Transit 1.5089557+0.0000064 1.49:0.08 0.38:0.05 06h48m19.17s  -03d06mO07.7s
63 CoRoT-10 Transit 13.2406£0.0002 0.1055£0.0021 0.9720.07 3.70£0.83 19h24m15.29s  +00d44m46.1s
64 CoRoT-11 Transit 2.994330£0.000011 0.043640.005 1.43£0.03 0.99:0.15 18h42m44.94s  +05d56m15.7s
65 CoRoT-12 Transit 2.828042+0.000013 0.04016 " oose 1.4420.13 0.411 922 06h43m03.76s  -01d17m47.2s
66 CoRoT-13 Transit 4.035190£0.000030 0.0510£0.0031 0.885:0.014  2.34:0.23 06h50m53.07s  -05d05m11.2s
67 CoRoT-14 Transit 1.51214£0.00013 0.0270£0.002 1.090.07 7.341.5 06h53m41.81s  -05d32m09.7s
68 CoRoT-16 Transit 5.35227+0.00020 0.0618£0.0015 147 78 044 0% 18h34m05.93s  -06d00m09.3s
69 CoRoT-17 Transit 3.7681£0.0003 0.0461£0.0008 1.02£0.07 2.82:0.38 18h34m47.82s  -06d36m44.0s
70 CoRoT-18 Transit 1.9000693£0.0000028  0.0295:0.0016 1.310.18 2.2+0.8 06h32m41.38s  -00d01mS53.7s
71 CoRoT-19 Transit 3.897130.00002 0.0518£0.0008 1.29£0.03 0.7120.06 06h28m08.06s  -00d10m14.5s
72 CoRoT-2 Transit 1.7429935:0.0000010  0.02798 "o oons 1.466 "0 op2 1.470 "S5 19h27m06.49s  +01d23m01.4s
73 CoRoT-20 Transit 9.24285£0.00030 0.0902+0.0021 0.8420.04 8.8721.10 06h30m52.90s  +00d13m36.9s
74 CoRoT-22 Transit 9.755980.00011 0.0920£0.0014 0435 005 0249 70 18h42m40.11s  +06d13m08.9s
75 CoRoT-23 Transit 3.6313£0.0001 0.0480.004 1.05:0.13 3.041.1 18h39m07.83s  +04d21m28.1s
76 CoRoT-24

Transit 5.1134+0.0006 0.056+0.002 0.33+0.04 0.9 06h47m41.41s  -03d43m09.5s
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Well now we need this
tale supported by

A ground observer with a
good Echelle

We got observers lining
up to help

If we need ‘em only time
will tell...

Light Curves from 200,000 Stars (“Postage Stamps”)

. 4
5000

DETECTION
Transit-like Signals

¢ LCOGT, MEarth, 2000 Survive Direct

Euler

>« LCOGT, Euler, * >200Survive

Reconnaissance
. . Spectrosco
Telescop'(s - i OHP ; =

Ground

FULL VALIDATION

+ HARPS and Small Planets Selected

100 for Precise Doppler

HARPS-North Spectroscopy

50 A Measured
Masses

EXOFOP-TESS <«@umss TFOP Community



But let's take em all, plot
em out |

And find out if we're
really alone

Is there a rocky world
we've found no doubt

That orbits in the
habitable zone, like
home?

ESO/SpaceEngine.org



Oh TESS the planet
searcher

Got some planets yet to
see

Part of a throng

40 billion strong

Transiting Exoplanets
NonKepler
Kepler
Predicted TESS




There ain't never been a
field clever as the field

There ain't never been a
field better than the field
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They call
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Exoplanetology!

O L4
1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

(...Exoplanetology!) Years




