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The Challenge

URS CL#14-3165

0 Solar System Model ¢ Ef'

10-¢ g—r : SO MOrR B Y S
10-7 |

10~ &

107¢

10-10 |

]n 11

_..li.LI.|| AT T _..RJ‘. - LLJ

TTTI

1012
10-1=
| 14
10

1Eéﬂh

ey 1 mw\ PraN

TTIME T TTTN

....1“1. .

:

1 1
:

%

;

5_.d

A




Maticral Asronedtics and

St Starlight Suppression for High-Contrast

Jet Propulsion Laboratory

s Imaging -

ExoPlanet Exploration Program

Exa-5; Starshase Peobe-Clans

i External Occulter - Starshade

"

/@—'w

.d"'/

Internal Occulter — |
Coronagraph | ]

i W—Aﬂ.‘;ﬁnunlﬂnhhnw
http://exep.jpl.nasa.gov R st ek

URS CL#14-3165



o s WFIRST-AFTA @

wmeropson Loty o VVidE-Field Infrared Survey Telescope (WFIRST) o
bt Astrophysics Focused Telescope Assets (AFTA) PR r—
" T i -’~ A - = = <

o -

& - Coronagraph Instrument
S S N : _ — Imaging and spectra channels
; ':’v[dé'le‘j-t .- . . — 0.4-1pm bandpass
: ?sAtrurrlen - — <10 detection contrast
' : - — 100 mas inner working angle at 0.4 ym

; — R~70
Coronagraph Science
— Imaging and spectroscopy of exoplanet
o atmospheres down to a few Earth
o masses
: _ . — Study populations of debris disks
2.4m HST-like s k A — .
telescope - * i G A £ N.o
- P e, Corona_gra_ph s .
: / g * *Instrument - * : Sy B ‘
2 i . .. -With Maskand - . A
* ~* With Mask Deformable Mirrors
f' - aw -
-
e e B d - " y -
L, \ o —— @ T ] - "

’ L

s AT A's coronagraph will develop the technologies for a future exo-Earth miésion

—



-./f*' F“- Sl wWalional Aeronsutics and
£ 4 =sims™ - Technology Development for Coronagraphs

Fa e ( I ntern aI OCCU Ite rS) ExoPlanet E pIorat'o Proram

Hasatena, Caliieenia

Occu!tlng Masks/ _-- System Demonstration
Apodizers - ,

—
~~~
—
—
— -
b . -

w—k

Jet Propulsion i_aboratory

Serabyn — Vector Vortex Mask _ -] -
-7 - / ‘\ R ~ ;
- / ~ Image Post Processin
Low Order Wavefront g \ .\ 9 7 9
Sensing and Control ! \ s .40 HR8799D,c,d
\
I [ ®
Deformable Ultra-Low-Noise -
Mirrors Visible Detectors /
-'- |!. Lo =hiury i
Soummer et al. 2011
e2v Electron Multiplying CCD 6

Xinetics
URS CL#14-3165

URS CL#14-3165



Matizhal Asronedtics and

ooy The External Occulter — the Starshade

Cabarnia Inatitube of Technology
Hasadena, Calloenia

ExoPlanet Exploration Program

URS CL#14-3165



Maticnal Aerongdtics and
Space Adminsimalion

Jet Propulsion Laboratory

Technology Development for Starshades @
s (External Occulters)

ExoPlanet Exploration Program

Control of Scattered Light +

) $ MN? 4
Validation of Optical -7 \ ~ao
Models ] RN
B || "~ Petal Prototype
i _‘I .' e« |‘ l".- T.. A ~ " r\
; 1 Y
K Starshade Deployment  [&&S
a\ . - - - El - -. I;d
;{.
NoAS
URS CL#14-3165

Princeton, JPL
NGAS, Princeton, JPL



=™ Deployment Testing at Northrop Grumman
Calarnia Insiihbe of Techaiogy (AStrO_Ae rospace) - ,"
ExoPlanet Exploration Program

Hasatena, Caliieenia

URS CL#14-3165



T
A e g ;
F 2 = Mational Aeronedtics and

Space Adminsimalion

Jet Propulsion Laboratory
Cabarnia Inatitube of Technology
Fasatena, Califienia

URS CL#14-3165

Formative Era: Large UV-Optical-IR
Telescope

=

Caravitmiiomm]l Wwass Surveyarn

CAME Polarization Sarveydor

=

LULTWE IR Surveyas

S

MTray Surveyon

10



=aims=” - Formative Era: Large UV-Optical-IR |
s Telescope (LUVOIR) S —

Hasatena, Caliieenia

.- Formation Flying

1 ;
SiC Active Hybrid Mirror,
Xinetics

N\ .
! » Telescope Mechanical
/ .
Isolation Systems

Starshade

Lightweight ULE, ITT NGAS, Princeton, JPL
11

Visible Nuller, GSFC Pupil Mapping, Univ. Arizona

URS CL#14-3165



o g
—*;3__”‘- E 5?‘ e T @ChNOlOgy Needs and Priorities
";'._. P - Pasataena, Galilormia

® You are invited to read more about

— Quantified technology gaps (needs, capabilities)
— Past and current work conducted through SAT / ROSES / TDEM

http://exep.jpl.nasa.qov

® Next call: November 2014
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of life direct exo- (internal and
planet external Starshade Technology Gap List

imaging occulters)

URS CL#14-3165


http://exep.jpl.nasa.gov/

-..-/"f vfz’/r Mallorial AErongdlics and
NQS\A sy \/isiOnary Era: Exo Earth Mapper E!

4 i Hasatena, Caliieenia

ExoPlanet Exploration Program

* Formation-Flying TelesCope Arrays

I\E/I);CE)-E:rrth — 500 m”2 collecting‘area " ke )
T ! — >370km baseline _ 590,
i Interferometer, Technologies & f ¢

| — Precision‘Laser Metrology” .

— Beam.combination, . .
- Aberture synthesis # '
— [Formation Flying

13

URS CL#14-3165



~WFIRST

Exoplanet

Missions

New Worlds
Telescope

-y - x
Parr gl 3

-Science
Technology

- B~ N M__ . ]
Ground-based Observatories Opportunlty

URS CL#14-3165



A
R e
N%x“ ey ACKNOWIedgements <

e Cabarnia Inatitube of Technology .

ji'. ’ / Pasandena, Caliloenia
e i ExoPlanet Exploration Program

This work was conducted at the Jet Propulsion Laboratory, California
Institute of Technology, under contract with the National Aeronautics
and Space Administration.

© 2014 Copyright California Institute of Technology
Government sponsorship acknowledged

15
URS CL#14-3165





