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A@ss Mission Overview

+ NASA’s next Explorer

o Lead institution MIT, PI: G. Ricker
= GSFC mission management
= Orbital/ATK spacecraft

¢ Launch no earlier than Mar. 20, ‘18
= Project schedule holding to Dec.

¢ 2-year nominal mission

¢ Core Science: Discovery of small
Exoplanets around bright, nearby stars

.......

.....

= Measure masses of 50 small planets

¢ Guest Investigator Program to support
broad range of community science

25 April 2017 TESS: Astrophysics Advisory Committee 2

~~~~~~~

¢¢¢¢¢

By



The Legacy of TESS

N

A

.

WFIRST
)

’;‘.!

Future large
e exoplanet
. |Decadal ..
Survey mission

Ground-based Observalories

25 April 2017 TESS: Astrophysics Advisory Committee



Large-area survey
looking for exoplanets
around bright, nearby
stars.

Over 200k stars on a 2- ‘
minute cadence. |

Full-frame images

every 30 minutes. WST ..,

continuous & %

. . e -’
. viewingzone -
RA, Dec view 9

No proprietary period
on science data.
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ms Instrument Details
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ms Expected Exoplanet Yield

Sullivan, et al. 2015

Ecliptic Coordinates

Detectable planets around
20,000,000 stars in full images

. Detectable planets around 200,000 pre- .

selected stars
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ms Yield: The Numbers
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QZS Follow-up Program

Follow-up Program _ 5000 Transit-like
necessary for Detection Signals
confirmation of

exoplanet candidates 2000 Survive Direct

Imaging

* False positive 500 Survive
identification Reconnaissance

. . Spectroscopy
* Contamination s
° nght curves Validation Selected for
. 100 Precise Doppler
e Stellar properties Spectroscopy
e Radial velocity (mass)
measurements Measured Masses
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ms Follow-up Facilities
LCOGT
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o TESS-funded facilities E

¢ Partners

+ Space-based assets (proposals)
= JWST and HS T for trans:t spectroscopy
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Current Status: Spacecraft

Ka band transmitter
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Current Status: Instrument

Key Decision: Proceeding with Seakr
Data Handling Unit (critical path)

Cameras complete, in testing now.
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Going Forward

o Upcoming milestones
= S-band transponder (May 5)
= Camera integration start (May 19)
= ADHU Delivery to MIT (May 19)
= Ka transmitter delivery (June 8)

¢ Upcoming mission reviews
= June 28: KDP-D
= January 5: Pre-Ship Review
= Feb 27: KDP-E
= March 20: Launch

+ Just over S5M Reserves: 25% of cost-to go.
= Additional S2M for Phase E-F
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@és TESS Input Catalog

— TIC-4 cataloy
[ Extended (42M) ] TIC Objects Dot 470 M point sources
: erived parameters 125 M extended obiects
Quantities from ALLWISE are INSERT 470 M p0|nt for selected targets J )
incorporated for objects that 125 M extended Stellar parameters_- chntammants
cross-match with the Base Target priorities
Extended Source Catalog. A

[ Cool Dwarf List |

Special objects
(< 1M per catalog) [ Hipparcos (full) ]

SDSS Extended (full) + 2MASS Extended (full)

Base Extended Source Catalog
123M + 2M = 125M objects

All objects found in any of these catalogs are
included in the TIC, regardless of cross-match
with the Base catalogs.

-AamwmwzZ—

[ LAMOST DR (full } { SuperBlink (full ] { KIC + EPIC (full ][ RAVE DR4 (full ] [ APOGEE-1 (full) ][Va”"us Spe“'"a'}

Catalogs
[ UCAC4 (full) J [ Tycho-2 (full) ] [APASS DRY (full)] [ Attmi'z(fﬁﬁ;“t ] [ Gaia (TGAS) ] [ fgﬁfe Fz?lm; ]

Quantities from these catalogs are incorporated for those objects that cross-match with 2MASS.

[ |

Base Point Source Catalog
2MASS point source (full catalog)
470M stars
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Top 200,000 Targets

TESS Input Catalog (TIC-4): Candidate Target List
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-60

SDSS footprint — targets have

lower priority due to higher
contamination. SDSS limit
~T=21, deeper than 2MASS
used elsewhere for
contamination calculation
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Future steps for the TIC and CTL

+ Improvements to CTL
= Address proper motion issues in south with new catalogs
= Address priority differences in SDSS footprint
= Update reddening calculation for TIC-5 (early June)

+ TIC/CTL release

= TIC-5 will be made available for TESS Gl cycle 1 call to facilitate
proposal preparation
= Companion paper that describes TIC/CTL will be posted to arXiv

= Public access through STScl MAST server
= Possible public access to plotting with Filtergraph

o FutureTIC
= TIC-6 will include Gaia DR1 data

= Version after TIC-6 will include Gaia DR2 (parallaxes for most
stars)
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Data Reduction and Archiving

TESS

!

DSN

SPOC

(Science Processing Ops Center)

NASA Ames

Data pipeline processing

! 1

!

NAIF —

POC

FDF —{(Payload Operations Center)
MIT Kavli Institute

:

MAST
STScl

Target info., engineering [«—

data, instrument models...

TSO
MIT/SAO

First data: within 6 months of collection. After that, all data

within 4 mont
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Science beyond Exoplanets

Time-domain astronomy:

* Binary stars * Transient counterparts
* Active Galactic Nuclei e Supernovae
 Exoplanets * Tidal Disruption Events
e Stellar Pulsation  Brown Dwarfs

 Solar System Objects And much, much more...
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@és The TESS Guest Investigator Program

¢ Schedule
= Launch-9 months (June): Cycle 1 call released
= Launch-6 months (Sept): Proposals due
= Launch-4 months (Nov): Review
= Launch-2 months (Jan): Selections announced

+ Soliciting proposals for new 2-minute cadence data
= ~20,000 targets over 2 years
= For either exoplanet or general astrophysics

+ Also for working with Full-Frame Images (FFls)

+ Allow for a wide range of different investigations,
but all proposals must be focused on TESS data

+ Gl Program Lead: P. Boyd (GSFC)
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ms Possible Extended Mission

Possibilities for an extended mission already under
consideration
 Potential Senior Review in 2018?

ecl short
i » -f\;//
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