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Seek out nearby worlds and Map out nearby planetary systems
explore their habitability and understand their diversity.

‘Open up new windows in the @
“Universe from the UV to NIR.




Habltable Exoplanet Imaging Mission

Mlsswn Duration | 5 years (10 years consumables)

Orbit Earth-Sun L2 Halo

Telescope Aperture ' 4-meter unobscured

Telescope Type Off-axis three-mirror anastigmat

Primary Mirror 4-meter monolith; glass-ceramic substrate; Al+MgF2 coating

Exoplanet science: Coronagraph, Starshade
Observatory science: UV Spectrograph, Workhorse Camera

Attitude Control Slewing: hydrazine thrusters; Pointing: microthrusters

Instruments (4)

76,600 km separation )‘\\
h

Starshade
diameter 52m







Hybrld DeS|
e Observmg Strategy

Architecture A combines the strengths of two highly complementary starlight suppression systems:
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Three-Mirror Telescope

Field 1 Field 2

“Workhorse
Camera”

Imager UV Spectrograph
Up to R = 60,000

Aperture

UVNisible IR Detector Guide
Detector 9501800 nm Channel
150-950 nm | Stretch Goalto > =25 pum

And And

Coronagraph A Coronagraph B

Or Or Or

Blue Camera
450-672 nm

Red Camera IR Spectrograph/
672-1000 nm Camera

R =40

Fiber Specirograph
9501800 nm

Visible IFS | Visible Camera IR IFS IR Guide
4501000 nm | 4501000 nm 9751800 nm Camera
R=40

Resolution R is AAA
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* Coronagraph Instrument (0.45 - 1.8 um)
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R=140 in the visible, R=40 in the NIR

IWA = 62 mas at 0.5 pm

Visible Imaging camera and IFS (1 at a time)
IR Spectrograph only (no IR imager)

20% to 40% instantaneous spectral
bandwidth (on-going trade)

Primary instrument for exoplanet broad-
band detection and orbit determination
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 Observations
HabEx Visible Coronagraph

HabEx 4/ .
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HabEx will survey ~100 nearby sunlike stars with the corohdgraph to
search for potentially habitable worlds and determine their orbits
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Instruments

Field 1 Field 2

“Workhorse
Camera”

And e Starshade Instrument (0.2 — 1.8 um)

Or
Imager [ Spectrograph | Starshade Coronagraph A Coronagraph B
R = 2000 =
Aperture Or or
Array
Blue Camera Red Camera IR Spectrograph/

o R=140 in the visible, R=40 in NIR, R=7 in UV
IWA =70 mas over 0.3 to 1.0 pm
Slew to different distances to cover <0.3 or >1um -

UV Imaging camera
450-672 nm 672-1000 nm = Camera

_ . 5 R =40

9501800 nm

Visible Imaging camera and IFS (1 at a time)
IR Spectrograph only (no IR science imager)

Primary instrument for exo-Earth spectroscopy
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12” x 12” broad-band imaging camera

UW/Visible IR Detector Guide i Visible IFS | Visible Camera IR IFS IR Guide
Detector 9501800 nm Channel 4501000 nm | 4501000 nm 9751800 nm Camera
150-850 nm | Stretch Goal to > =25 pm = = R=40




. Starsha d |

HbEX /7 Observatlons‘

_ * Most planetary systems detected by the coronagraph will be studied
HabEx Starshade Instrument further with the starshade (broad-band 12” x 12” image and spectra of

individual planets)
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HbEX /7 3By * . Starshades

" Observations
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HabEx starshade instrument will take 0.3-1.0 um spectra of 10-12 exo-Earths* and @
hundreds of other mature exoplanets (with near UV and/or near IR extensions in favorable cases) 19



Simulated spectrum
. of exo-Earth at

- quadrature assuming

180h of observations
(SNR=10 @ 0.76 um
@ R=140)

. Credit: Tyler
Robinson (NAU)

Planet—to—Star Flux Ratio (x10'%)

Exo Earths mar UV
to near IR Spectra
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HabEx s/ .

Expected HabEx Yields®

. Detect and characterize the orbits and

Overall Exoplanet Yields

atmospheres of:
~* Rocky pIanetS:
| * 92 rocky planets (0.5-1.75 R)
* Including 12 Earth Analogs (0.6-1.4 R;)
‘Sub Neptunes: :
| *. 116 sub-Neptunes (1 75-3.5R;)
. Gas Giants
* ‘62 gas giants (3.5-14.3 R;)
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*Assdmés SAG13 Nominal Occurrence Rates =
~outer planet occurrence rates likely overestimated “EEC”




Overa// P/anet ge/ds

®
over Pr/mary Mission

i Wavelength
1 = <1000 nm

| wmm= > 1000 nm

VLT SPHERE
IFS /IRDIS
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Jupiter

U NNeptune

sub-Neptune

Flux ratio to host star

rocky planets
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A CGI preg.. . ] known planet
e | HabEx planet

HabEx exo-Earth

0.1 10
Semi-major Axs au

Separation [arcsec]

'(?“):'éstimated using SAG 13 nominal occurrence rates ; all HZ EECS have orbits'detérmined and 0.3 = 1.0 um spectra + ,

; over 50% of all planets found will have 0.3 — 1.0 um spectra taken - ‘ v S




