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Geneology	  of	  TESS	  

u 2006:	  Proposal	  to	  monitor	  bright	  stars	  for	  hot	  Jupiters	  
§ Mission	  of	  opportunity	  to	  re-‐use	  the	  HETE-‐2	  opFcal	  camera	  

u 2007:	  Re-‐structured	  as	  a	  privately-‐funded	  small	  mission	  
§ Efforts	  to	  convince	  donors	  failed	  

u 2008:	  Re-‐configured	  as	  a	  NASA	  Small	  Explorer	  (SMEX)	  
§ Selected	  for	  Phase	  A	  (1	  of	  3	  Astrophysics	  Missions)	  
§ GEMS	  won	  the	  selecFon	  ($104M	  cap)	  

u 2010:	  Re-‐proposed	  as	  a	  NASA	  Explorer	  	  ($200M	  cap)	  
§ Selected	  for	  Phase	  A	  (1	  of	  2	  Astrophysics	  Missions)	  	  

u 2013:	  Selected	  for	  formulaFon	  (April	  5,	  2013)	  	  
§ InnovaFve	  orbit	  for	  conFnuous	  light	  curves	  (video	  on	  U-‐Tube)	  
§ Launch	  scheduled	  for	  2017	  
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TESS	  and	  Kepler	  Answer	  Different	  QuesFons	  

u TESS:	  	  	  
	   Where	  are	  the	  nearest	  
transiFng	  rocky	  planets,	  the	  
best	  for	  characterizaFon?	  

u Kepler:	  	  	  
	   How	  common	  are	  
true	  Earth	  
analogs?	  







TESS targets are	

30 to 100 x brighter	

than Kepler targets	




Blue	  =	  3+	  transits	  
Red	  =	  2	  transits	  
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Predicted	  Science	  Yield	  from	  TESS	  Mission	  	  

TESS	  Will	  Discover	  ~300	  Earths	  &	  Super-‐Earths	  



TESS	  Ground-‐Based	  FaciliFes	  

•  TESS	  photometry	  

	   LCOGT,	  MEarth,	  
KeplerCam,	  Euler	  …	  

	   LCOGT,	  TRES,	  
McDonald,	  Euler,	  OHP,	  
CARMENES,	  …	  

HARPS	  and	  	  
HARPS-‐N	  

5000	  
	  Transit-‐like	  Signals	  

Measured	  
masses	  

DETECTION	  

2000	  Survive	  	  
Direct	  Imaging	  

500	  Survive	  
Reconnaissance	  
Spectroscopy	  

100	  

50	  

VALIDATION	  

Selected	  for	  Precise	  
Doppler	  Spectroscopy	  
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Payload	  Overview	  

u SEAKR	  Data	  Handling	  Unit	  (DHU)	  
§ FPGA	  front-‐end	  processors	  select	  &	  stack	  “postage	  stamps”	  
around	  target	  stars	  

u Four	  idenFcal	  wide-‐field	  CCD	  imaging	  cameras	  
§  Straighlorward	  opFcal	  design	  
§  Cameras	  passively	  cooled	  in	  a	  stable	  thermal	  environment	  	  
§  Heritage	  MIT/LL	  focal	  plane	  array	  
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TESS	  Wide	  FOV	  CCD	  Camera	  

Characteristic Value

Effective Area 60 cm2

Lens Focal Ratio 1.6

CCD Focal Plane Array
(Frame Store Mode)

4 @ 2K x 2K pixels 
15 µm/pixel

Lens Focal Length 154 mm

Camera FOV 23° x 23°

Detector Assembly Lens Assembly Lens Hood 



13	  Discovering	  New	  Earths	  and	  Super-‐Earths	  in	  the	  Solar	  Neighborhood	  

CCD	  Package	  &	  Focal	  Plane	  Array	  Photos	  	  

u  TESS	  CCD	  package	  derived	  from	  
qualified	  designs:	  
§ NASA	  WFIRST	  
§  ESA	  EUCLID	  

u  Prototype	  FPA	  idenFcal	  to	  flight	  FPA	  
§  IdenFcal	  SiC	  material	  and	  vendor	  

TESS Prototype FPA

TESS Prototype
Package & CCID47

NASA WFIRST/ESA 
EUCLID 
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TESS	  Prototype	  Cameras	  

Prototype	  Unit	  #1	  
§ Thermal	  demonstraFon	  
§ OperaFonal	  detector	  	  
§ Thermal	  vacuum	  at	  	  
operaFonal	  temperature	  

u  Prototype	  Unit	  #2	  
§  VibraFon	  demonstraFon	  

§  Detector	  simulator	  	  
§  GEVS	  Workmanship	  
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PolychromaFc	  TESS	  and	  Kepler	  PSFs	  Compared	  

TESS	  PSFs	  @	  -‐75°C	  (Prototype	  Lens	  +	  CCDs)	  

12°	  Off-‐Axis	   On-Axis 

PSF	  =	  Point	  Spread	  FuncFon	  

Kepler	  PSFs	  (Flight	  OpFcs	  &	  CCDs)	  

∼7°	  Off-‐Axis	   On-Axis 
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TESS	  Enables	  Atmospheric	  CharacterizaFon	  

u TESS	  will	  idenFfy	  the	  best	  and	  smallest	  exoplanet	  targets	  
for	  characterizaFon	  of	  atmospheres	  using:	  
§ JWST,	  missions	  such	  as	  CHEOPS,	  EChO,	  …	  
§ Extremely	  Large	  Telescopes	  (ELTs)	  
§ Future	  Exoplanet	  Explorers,	  Probes,	  and	  Large	  Missions	  


