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Overview 

•  First Order Layout 

•  Fiber Bundle / Detector Geometry 

•  Fore-Optics Design Form – Modified Schmidt Telescope 

•  Aft-Optics Design Form –Singlet Relay 

• Mass Estimate 

•  Concerns   

•  Conclusions 
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First Order Layout 
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Fiber Layout Geometry 
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Fore-Optics Design Form – 
Modified Schmidt Telescope 

100 um 
Boxes 

Image Quality at Fiber 

   This modified Schmidt telescope 
design form was chosen based on 
the needs for a 

•  Compact design 
• Modest 2-D FOV 
• Minimal crosstalk 
•  Low polarizance  

0.5 meters 
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Warren Smith Optical Design Map 

OCE2 Specs 
•  f/2.9 
•  FOV 1.0 degrees 
•  EFFL 522 mm  
•  Aperture 180 mm 

Schmidt Camera 
Design Form 

The Schmidt design is 
appropriate for this 

application 
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60% Lightweighting was Assumed for the 
Primary Mirror 

Example of a 100 mm 
Lightweighted ULE Mirror 
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Mirror Coating – UV Enhanced Silver 

Quantum UV Enhanced Silver 

Advertised reflectance   >98% from .320 to 3.000 um! 

Spectrum Thin Films 
UV Enhanced Silver 
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Fiber Optic Attenuation 

http://www.afwtechnologies.com.au/mm_core_patchcord.html 
http://www.thorlabs.com/NewGroupPage9.cfm?ObjectGroup_ID=360 

Maximizing throughput may require using a blend of fused silica fibers (with varying OH content) 

*Attenuation based on 1 km fiber 

Low-OH Multimode Fiber 
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Singlet Relay Aft-Optics Design 

1 mm 
Boxes 

Image Quality at Detector 

Spectral Broadening Due to Bandpass Filter 
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Broadband AR coating (Moth-eye) 

Reflectance Data Provided by the NASA Goddard Optics Branch 

www.telaztec.com/ 
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Mass Estimate 

Component Name SubSystem Engineer 
Flight 

Quantity 
Unit Mass 
CBE      kg 

Unit 
Assembly 

Mass      kg 

Telescope Options 
Depolarizer P Hill 
    Wedges P Hill 4 0.712 2.846 
Schmidt Plate P Hill 1 1.423 1.423 
Primary Mirror P Hill 1 1.688 1.688 
Fold Mirror P Hill 1 0.290 0.290 
HAM Mirror P Hill 1 0.031 0.031 

Summed Mass 6.278 

Fiber Bundle 
Fibers P Hill 144 0.001 0.145 

Summed Mass 0.145 

Spectrometer 
L1 P Hill 144 0.009 1.233 
Bandpass Filter P Hill 144 0.003 0.467 
L2 P Hill 144 0.009 1.233 

Summed Mass 2.932 

Total 9.354 
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Depolarizer Trade Study 

1 
2 

1 2 

1 2 
1 

2, 4 
3 

4 3 

Single with OA at 45⁰ Single with OA at 90⁰ 

Dual with OA at 45⁰ Dual with OA at 90⁰ 

Wedge angles clocked at 45⁰ Wedge angles clocked at 45⁰ 

Material:  Quartz-Quartz          Thickness ratio: 2:1         Wedge Angle: 2.0⁰ 
Sea-WIFS Scrambler 
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Depolarizer Trade Study 

Note :  Circular polarization (S3) is 
ignored due to the usual 
assumption that the scene exhibits 
negligible circular polarizance and 
the instrument induces negligible 
circular dichroism. 

PSF Degree of Linear Polarization: 

Material	
  :	
  	
  Quartz-­‐Quartz	
  
Thick.	
  Ra0o	
  :	
  	
  2:1	
  
Wedge	
  Ang.	
  :	
  	
  2.0⁰	
  
Pupil	
  Diam.	
  :	
  	
  42.3	
  mm	
  
Pupil	
  Samp.	
  :	
  	
  51	
  x	
  51	
  

Sea-WIFS Scramber 
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Concerns 

•  Throughput uncertainties 
•  Performance of the broadband AR coatings for the depolarizer, 

Schmidt Plate, and fiber optic bundle (Potential Solution -> 
Motheye coatings). 

•  Design requires unique alignment of each aft-optics 
subassembly to each fiber (Solution -> Doublet Design). 

•  Depolarizer performance may lead to either undesirable cross 
talk (multiple images / “blur”) or instrument polarizance 
(trade off). 
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Next Steps 

• Re-optimize fore-optics (telescope) to accommodate change in 
altitude (650km –> 700km). 

• Evaluate attenuation of fibers for each wavelength bands. 

• Evaluate cost vs. assembly trade between singlet and doublet aft-
optic design. 

• Optimize depolarizer geometry to minimize both cross talk and 
instrument polarizance.  

• Evaluate the possibility of using a two mirror off-axis design + 
HAM (may offer packaging advantage for the HAM mechanism). 


