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Earth- Finding Missions L 
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TPF Coronagraph Organization 

KEY 
System Management 0 

Coronagraph System Leaders 
JPL Design Team Participants 

Outside Design Team Participants 
JPL Technology Area Leaders = 
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Technology Demonstration Mirror 

TPF Mirror TDM Mirroi 
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TPF primary mirror features 

-ellipse: 6-10 m major axis x 3.5-4.5m minor axis 

-Off-axis paraboloid 

-Surface accuracy specified based on spatial frequency 

-Circular, 1.8m CA, F no. 2.11 

-Off-axis paraboloid 

-TDM features 
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High Contrast Imaging Testbed 



Masks and Stops 

PRESENTATIVE PUPIL MASK CONCEPTS TO BE FABRICATED AND TESTED 
Binin Mask Perfonnancc Indudh 

Spergel-Kasdin I 

Activities : 
- Theoretical performance predictions and comparisons 

- Modeling - including substrate interactions, diffraction effects, tolerances 
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- Fabrication of devices 
Successful HEBS glass devices 
Other methods tried with limited success so far 
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Modeling Efforts 

TPF Coronagraph 
Integrated Modeling Process Flow 

r. (4h/0)  
Beam Walk 
OM - LOS Pupil Shear - Occulting spot boresight 
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- Inputddef initions - Optical analysis 

stiffness, CTE, creep, 
property variations, 
property accuracy, 

actuator perf, PM 

thermal gradients 
thermal transients - microdynamics A NASA 

0 rig ins 
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... 

Multiple 
modeling 
efforts 

Validation by 
comparison t 
HClT 
performance 
and to each 
other 

Full end-to- 
end 
performance 
model is goa 
- for flight 
hardware 
design 

Code 
deve I o p men t 
to ensure 
accuracy anc 
efficiency 
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Other Technology areas 

o Visible Nulling Coronagraph 

0 Contracts: 
- University so icitations 

Technology Topics 
- Industry solicitations 
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Deformable mirror development 
Telescope Front End Study - RFP due out Wednesday 
Technology topics - due out by end of August 
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Strawman Design relation to Schematic ~L 
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- 1 Deployed Secondary w/tower, 
metrology and 6 DOF actuators 

Deployed Telescope Baf f le/Inner 
Thermal Shield 

Deployed V-groove Thermal 
Shields (4 plus telescope baffle) - 
3 degree separation between 
layers 

Primary mirror: 6m x 3.5m 
(3.5 m dimension shown) 
- active surface correction 

/ Instruments: 
-/ Coronagraph Sensor 

and Spectrograph 

Electronics 

Bus \ 

- ~- - _ _  

Deployed Solar 

Undeployed structure that holds 
"flexible" dep loyab les : 
Baff le/Inner Thermal Shield; V- 
groove Thermal Shields 

Communication Antenna 
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Design Team parameters 

Spectral Range 
Angular Resolution at h = 0.5 pm 
Inner Working Distance 
Outer Working Distance 
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0.3 to 1.1 pm 0.5 - 1.0 pm 
30 mas 10 mas 

30 mas 63 mas 
2000 mas 1000 mas 

TPF X-Y 

Contrast 
Stabilitv timescale 

I X Coordinates 

1 0-lU 
4 sec 10 sec 

19 

Science Requirements 
I Kev Parameter I Full TPF I MinimumTPF 

Error Budget 
Contrast 0 1.00E-10 

WFE (contrast) Background (contrast) 

Statlo Error Dynamlc /Thermal Error Souffie.reiaCd Scattering 
1.66E-I1 4.WE-11 1.OOE-11 

Mask Imperfections 

Leakage Due to Thermal Effects I, 2.01E-14 
I -. . . - . . I 

Structural Deformation Structural Deformation U 2.08E-12 
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Strawman Design 
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Deployed except for Thermal shields 
and light baffle 
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Stowing sequence in Delta IV Heavy J p L  
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A NASA 
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Folded lnst :a lled in clam-shell sup lport 

In 
launch 
vehicle 
shroud 
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