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Apr 18th, 2018, 
5am

TESS

Falcon 9 is vertical
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Apr 18th, 2018 
6pm
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Apr 18th, 2018  
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July 25th, 2018  

Start of  
science 
operation

Aug 7th, 2018  

First orbit 
data 
downlink



Aug 10th, 2018

Then we see this super Earth … 
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Aug 12th, 201811
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JPL

Jan, 1998



Total noise 30 ppm per 6 hour (10 ppm white noise)
Huang et al (2018) 14



Cold Jupiters like to have super Earths! (Zhu et al 2018)
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P=5.7 year
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1724 deg
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Guerrero, Seager, Huang et al 2021
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Guerrero, Seager, Huang et al 2021
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Y1

Y3

Y2

Y4



Apr 18th, 2018  June 2021

• 38 month observations 
• 2686+ Candidate Alerts 
• 100+ publications on arXiv
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July 25th, 2018  

Start of  
science 
operation

July 4th, 2020

End of  
Primary  
Mission
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Full Frame Image 
Every 30 min (primary), 10 min (extended) 
~ 500, 000 stars (T<13.5) 
MIT Quick look pipeline

Target Pixel stamps 
2 min (20, 000 stars) 
20 s (1000 stars) 
SPOC pipeline
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https://archive.stsci.edu/hlsp/tica
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https://archive.stsci.edu/hlsp/tess-spoc
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https://archive.stsci.edu/hlsp/qlp           20, 000, 000 light curves from the primary mission
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HR 858  
Vanderburg , Huang et al (2019) 
TOI 1339 b, c, d  
Badenas-Agusti et al  (submitted) 
TOI 1233 b, c, d, e, f 
Daylan et al (2020), Bonfanti et al (2021)

TOI-1339 

Comparative Exoplanetology 
• Density 
• Orbital orientation 
• atmosphere

HR 858

TOI-1233 

Difficult to characterize
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SliverStein et al, to be submitted

P = 0.86 day 
R = 0.696 RE

Evan Tey 
MIT

P = 3.694 day 
R = 0.982 RE

P = 4.965 day 
R = 0.93 RE

Tmag = 10.43  
R* = 0.34 Rsun 

M* = 0.32 Msun

First TESS Multi with all planets   Earth radius≤

Days from mid transit Days from mid transit Days from mid transit

Y1 Y3
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Tmag = 11.0  
R* = 0.59 Rsun 

M* = 0.58 Msun

Tey et al, in prep

BJD - 2457000 BJD - 2457000 

Hours from mid transit Hours from mid transit
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Y1 Y3

P = 5.54 day 
R = 2.6 RE

P = 10.69 day 
R = 2.5 RE
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Explore the hot Neptune desert
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Photo evaporation

Run away accretion



Explore the hot Neptune desert
Teff [K]Rp
 [R

E]

Period [day]

1

2

4

10

1 10

TOI-849

TOI-193
TOI-132

TOI-824

Photo evaporation

Run away accretion

NGTS-4 
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Looking for candidate young stars  
in Full Frame Images 
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Zhou et al 2021



Field young stars 
Cluster members 
Mature star 



The hot Neptune desert

Gas giants legacy
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TESS is the perfect statistic mission for gas giants

• Good precision -> high completeness 

• Bright stars -> easy to follow up 

• Large number of stars -> detect rare population



44Zhou, Huang et al (2019)
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Zhou, Huang et al (2019)



AA

Huang et al (2020) 
Korth et al (in prep)

A rare planetary system 
discovered using TESS FFI

TESS

TESS

PEST

LCO

WASP-47 system

TOI-1130 system

TOI-2000 system
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TOI-2000

University of Wisconsin-Maddison 

Sha et al in Prep

Hours from mid-transit

Hours from mid-transit

P=3.097 day, Rp = 2.8 RE 

P=9.127 day, Rp = 8.69 RE 



Refined Occurrence rate of Hot Jupiter 
inner transiting companions 

                                  Kepler  + K2 + TESS                                                    

Sha et al in Prep
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50
Dawson et al (2019, 2021)

TOI-216 
TESS’s King of TTV
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Dawson et al (2019, 2021)
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Dawson & Johnson (2018)
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DJ Dong 
PSU 

Dong et al 2021

Uniform Search of Warm Giant Planets in Y1 TESS FFIs

*Eccentricity of all TESS Warm Jupiters are uniformly measured with photo-eccentric effect
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Dong et al 2021



55

Dong et al 2021
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Dong et al to be submitted
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Dong et al to be submitted

First Proto-hot Jupiter discovered by Transits
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2018 2019

TESS Launch

2020

North

2023

First Extended Mission

2026

Second Extended Mission PLATO Launch

59



AROUND the Earth



Credit (alphabetical order): 
Exoplanet community  

MAST (STSCI) 
MIT TESS Science Office 

MIT TESS Payload Operation Center 
NASA AMES Research Center Science Processing Operations Center  

NASA's Goddard Space Flight Center 
Orbital Sciences Corporation 

Smithsonian Astrophysical Observatory 
TESS Follow Up Observing Program 

TESS Science Support Center 
… 


