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1. EXECUTIVE SUMMARY
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2. KEY SCIENCE GOALS

# ! + 16
'+ 6 +6 C 102&
! #
$ % % &' $ &
$ ) ) % $
+ $ " % %
& # $ $
1% % $ % $! %
& E ! 1%
$ " $ ## $ %" $" &
$ % $9$ ! $
FF( % $ &) 10 " "%
8% % I''CD 6
8% & 1% ! $
& )*+*G H +> # $
$ ! % # + ! "+, B$
$ I & H " ! #
! & @ $ !
$ " # &
A#HH# # !
& # & &
# % 5 % 9(& # !
+$ % #$ $
# " % 1 % I & #
1% 8% # 8% # # &@!
% $ ! !
! & ! # @ @ $ 8 % $
# 8% # % &
A % " %
# 8% % 1% $ $ 1&
! $ ) +
+ ) " )% & %%
$ % % ! r ) $ * $ #+ + $
% !'# # # 1% $ Il $
! % &&% D $ % # I$ +$ %
J$ ) $& # % $ !
$ ! ! &. $ # + + %
% I1$ # % $ $
& $ 9% !
8% $! I $ & $ % $
" 's &
! & % $
! * . " $ $
# ' # ! " !
$ $ # & $
0 " $ # o+ 4
& I $ ! $
L K &L " I $ $ K "L
&A#" % # $ $ $ !
$ M $ ! # $



& $ $
$ $'# &
- $ | $ !
! $! & ) % %
$! * # "1 % % % #
A$ + 'A+ " % $ % $
$ % + & $! " % $ N
# N % & $ #$
% $ #
1 $ & *
! % A$ 6
$ # 1& +$ $ $
% ! # % 8% ! &
E " $ & +
8% 8% $ & @%
8% 0( 0! $ 50
$ & 8% O -&% .4*0O/ 56 O:(( %
# ( & "3 % ! $
! $ $% $ % &

! "I
$ % &'(
)+
1# o
I
0 0
/ 0 1
0
02 !
( 03 4
4
0,
5
2.1 DESIGN REFERENCE MISSION
I # 6 C '6C !
$$% $ "o &* 1 $ #
% ‘AP



Science Requirement

Detect Earth twin at 10 parsec

Performance Requirement

!
Design

IWA 100 mas Search 32 composite Habitable Zones
3.5m x 8m aperture at4 /D
Starlight suppression with 8th order Band
Contrast 25 mags Limited mask
IWA 65

Roll angles sweep narrow-beam axis
Roll angle dithers remove instrument noise

OWA 500 mas

R-C telescope: 500nm diff. limit 1" off-axis
96 x 96 element Deformable Mirror

! Detect 1 HZ planet with 95%
| confidence, if 10% of target stars have
$ planets
n
" ! Detect Jupiter twin at 10 pc

Measure planet brightness within 10%

Contrast stability 28 mags

1 pm wavefront stability per Zernicke mode
1 mK stability (PM & coronagraph)
V-groove sunshade for solar isolation

Detect atmospheric Oz and H20

Bandpass = 0.5to 1.0 pm

Spectral resolution

20 2 coronagraph channels feed 2 IFUs

Zodi light limited imaging over bandpass

FOV 10 arc-min®
Diffraction limited to 10' off-axis

Reoptimize, probably with TMA telescope
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2.2 OBSERVING SCENARIO
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Acqguire target star

Stabilize dynamics and collect light

Using coarse and fine WF control, suppress starlight

Dither 30 degrees w/o changing WF control positions

Stabilize dynamics and collect light

Subtract images

Roll to next 60 degree orientation

O~NO O, WDN PP

Repeat steps 2 through 6 two times
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2.3 MISSION SCALING
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3. TPF-C BASELINE OBSERVATORY TECHNICAL OVERVIEW
3.1SysTEM DESIGN
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PERFORMANCE Contrast Comment

3.2FB1
ASSESSMENT Static Error 6.00E-11 Coherent Terms
# # Contrast Stability 2.00E-11 Thermal + Jitter
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3.3 VERIFICATION APPROACH
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=Validates Methodology

*Meodeling, Analyses, Testing TDM-2's 7
*Reduces Risks

*Design, Performance

- Reference Technology
- Alternate Technology

*Quantifies Uncertainties Subscale

* Persistent High-Contrast Images OTA Structure
Testbeds Subscale PMA *Dynamics
i *Metrology : *Thermal
@ *CTEMhermal Lt Deployment
_FI:S Testbed || TDM *Mounts [fz *Nonlinearities
_ * Thermal 5 ________ ..___:g]
WFSC Testbed *Structural T
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3.4DESIGN CYCLE #2
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Vibration Isolation

51 Simulator|
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*Optical Tests
*With & Without HCIT
*TOM-1 Pathfinder
*Subscale PMA
*Model Correlation
* Contrast
+ Stability
*Thermal
+*Structural
*Dynamics
* Straylight
* Unknown-Unknowns

Subscale OTA
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Subscale Sunshield

*Model Correlation

* Thermal

»Dynamics

+ Structural
*Deployments
*Packing

+Effectz on Layers

» Efficiency

Subscale PCS Simulator

*Model Comrelation

= Caontrol Dynamics
* Active/Passive |
*Closed-loop Optical | & W
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4. KEY TECHNOLOGIES, DEVELOPMENT PLAN & PROGRESS TO DATE
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5. ACTIVITY ORGANIZATION, PARTNERSHIPS AND CURRENT STATUS
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6. MISSION SCHEDULE
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9 |Calendar Year 2011 | 2012 2013 2014 2014 2016 2017 | 2018 2019 | 2020 | 2021 | 2022
 [Fiscal Quarter PEEFEEREEERIN I ANA0NNEEEEEEEEERRINAAANARONEECEEE
£ [Mission Phase
Project Reviews & Milestones ! ’ ’
Coronagraph Contrast Demo in Launch
- HCIT & Downselect |
5 g Coronagraph Model Validation
g g Develop Planet Simulator (competed)
§ % Planet Detection Demo in HCIT |
g g Coronagraph Prototype thru Env testing ‘!
%g Develop Coronagraph Flight instrument
n Develop other Flight Instruments
Instrument 1&T
PM Processing Facility
Observatory Architecture Trade |
= Develop Sub;cale Prototype PM & Y
» |Model Validation
< |Develop Flight PM Procure | Fab Blank [Polish / Coat
% Telescope I&T I Glass
g Characterize Materials & Structural
& [Stabilty
2 Secondary Tower Te;tbeq Demo / 4
Env Test & Model Validation v
Develop Flight SM Assy
Telescope I&T
5 Subscale Sunshade Prototype
§ Subscale Isothermal Enclosure Prototype
é Thermo-Optic Model Validation
E Integrate PM Prototype into Enclosure
P |sunshade & Isothermal enclosure Assy —
. |Observatory Payload
ﬁ Observatory Spacecraft
‘umi Observatory System
@ Ship & Launch Operations
9 # 0 #()5 ( # 4
+ #
4 # # 5 & ¥
¥ o PO TEE NOLOCY DEVEL OPENT & |
| & | | TPF-C TECHNOLOGY DEVELOPMENT &
: ) HCIT Infrastructure & Tests | $ 13,800
8$ / Optics Modeling $ 920
I & Lyot & Shaped Pupil Mask
4 * / $ Design & Fabrication $ 2,400
$ H $ " " H Integrated Modeling Tools $ 1,000
| Material Characterization $ 80
) Structural Stabilit $ 70
&- 56 " "$ & — 5T $ 18,300
$ 16 % #
$ - $ & * / Tech Demonstration Mirror | $ 10,000
$ # $ I 0 $ Xinetics DM $ 2,500
$ $ % MEMs DMs $ 560
8$ | & 4 ! PIAA Coronallgraph $ 880
A% o " # S‘hz?lped Pupil Coronagraph | $ 920
" Visible Nuller Coronagraph | $ 2,200
# $ Binary Mask Coronagraph $ 290
$ & $ # Mask Fabrication $ 170
| ! DRM Models $ 240
& * $ 8$ TOTAL| $ 17,800

TOTAL TPF-C CORONAGRAPH
$ 36,100

41



8. CONCLUSIONS
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