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. Guest Testing of
Coronagraph Concepts

*  Wavefront stability -
Angstroms

. Stable Vacuum
Environment — pKelvin
temperature stability,
vibration isolated

. Flexible layout for trying
alternate concepts Goal:
Contrast = 10"1% at Q=1, 0.2
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Masks and Stops
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Point Spref Functions
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» Activities:
~ Theoretical performance predictions and comparisons

— Modeling - including substrate interactions, diffraction effects, tolerances

— Fabrication of devices
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» Other methods tried with limited success so far
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Frequency (Hz)

Contracts: F oo |
— University solicitations "= |

. 1 O0E-0
» Technology Topics © 0505
— Industry solicitations Ho0es ® 1 2 W

- TDM Time (Beconds) April 25, 200

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 Jpl.
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= Deployed Secondary w/tower,
o metrology and 6 DOF actuators
UE_ - Deployed Telescope Baffle/Inner
- Thermal Shield A
c
§ Deployed V-groove Thermal
= Shields (4 plus telescope baffle) -
B 3 degree separation between
§ layers
5
— Primary mirror: 6m x 3.5m
(3.5 m dimension shown) 3 -
- active surface correction R
- ‘ Dynamic
Instruments: : - Isolation
Coronagraph Sensor
a and Spectrograph Thermal
Bus Isolation
! AN ~ Instrument
Undeployed structure that holds Y Electronics
“flexible” deployables: ' Communication Antenna
Baffle/Inner Thermal Shield; V- \
gr"i‘:ii: groove Thermal Shields Deployed Solar
Mission Array (10 m?)
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Design Team parameters

SPL

: Science Requirements
Q
a Key Parameter Full TPF Minimum TPF
= Number of Stars Visited 150 30
- Spectral Range 0.3t01.1 um 0.5-1.0 um
TPF X-Y Angular Resolution at A = 0.5 pm 10 mas 30 mas
Inner Working Distance 30 mas 63 mas
rEege Outer Working Distance 2000 mas 1000 mas
Contrast 107 1070
Stability timescale 4 sec 10 sec
. Error Budget
‘2 Contrast
§ , ey 1.00E-10 -
§ -2.6+09 .E+08 Ep09 | | |
> WFE (contrast) Background (contrast) Reserve
6.63E-11 1.60E-11 2.00E-11
. Static Error Dynamic /Thermal Error Source-related Scattering
Saa s T == A 1.66E-11 | J4.88E-11 | J1.00E-11 |
Wave Front Sensing/Control Rigid Body Beamwaik Scattering from Other Sources
28469 1.16E-11 | 2.28E-12 '5.005-12 |
X Coordinates
Earth and Moon Restriction Angles Mask Imperfections Mask Leakage
TPF L2 Halo Orbit 3.50E-12 6.37E-12
20040101 —> 10 s
) [Amplitude Uniformity (lifetime) I
= : 1.60E-12 I Leakage Due to Dynamics {Leakage Due to Thermal Effects
§ po ‘ 2.01E-11
'g 0
i 2’ Structural Deformation
i |: 2.08E.12
8.59E-12

Structural Deformation aberrations
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Strawman Design

Deployed except for Thermal shields
and light baffle
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Folded
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launch
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