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Overview 
•  Testing of CHARA Coatings 

– Nathaneal England (UM) 
•  Long Fiber Experiment 

– Matt Anderson (GSU), Kenny Ozdowy (UM),       + 
OHANA friends (Woillez, Perrin) 

•  Etalons for Binary Ultra-Orbits 
– w/ Keith Jackson (UM), Mike Ireland, Nuria Calvet 
– Discussed already earlier today… 
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Project 1. Coating Tests 
Background: 
•  Possible polarization problems in CHARA beamtrain were discovered in 

2007 (VEGA), 2008 (MIRC), 2009 (MIRC photometric channels), PAVO 
(2010, wiggles), FLUOR (2013) 

•  Suggestion of 20-30% linearly polarized (H band) that rotates with 
coude train 

•  Part of problem was likely unmatched silver coating in Coude train, for 
example less problem for intra-arm baselines, mainly inter-arm baselines 

•  Possible limitation for precision closure phase study (Zhao et al) 
 

Testing Plan: 
•  Witness pieces started to be taken with primary mirror coating runs for 

2011, 2012, 2013 
•  Monnier group volunteered to attempt to measure the visible and NIR 

polarization properties in order to allow reliable modeling of system 
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Methods 
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•  1. Laser Source 
•  2. Polarizer 
•  3. Quarter Wave Plate 
•  4. Polarizer 
•  5. Sample 
•  6. Polarizer 
•  7. Detector 
•  Rotate polarizer (4) by 15° 
•  Take measurements of voltage by rotating polarizer (6) by 15° from 0° to 

360° 
•  Recalibrate every other measurement to get baseline 
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Creates circularly- 
polarized beam 
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Analysis 
•  Interpolate calibration measurements 
•  Divide data by corresponding calibration value 
•  Plot data for polarizer (4) angle 

o  Calculate mean and phase 
•  Plot both quantities vs polarizer angle 
•  Allows for two methods of determining birefringence 
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Example of Data 
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Complications 
•  Quarter Wave Plates 
•  Imperfect alignments 

o  Mirror angle 
o  Polarizer angles 

•  Bias in reading oscilloscope 



CHARA 2014 Science & Technology Review  

Results 

Expected@635nm: 93.5%  
 (compared to ours 92.1%) 

 
Expected@1550nm: 98.0%  

 (compared to ours 95.5%) 
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Polarization Conclusion 
•  Each reflection at 45 degrees can introduce a 

4.5% (H band) to 7% (Red) difference in 
power between s and p-wave directions 
•  IR is 2x worse than expected from standard reference 

• We should work on a model 
•  Could the combination of polarized rotating beam 

incidence on other polarized components 
downstream cause calibration issues? 
•  E.g., dicroics, fibers, pick off mirrors? 
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Project 2: Long Fibers for 
CHARA 
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Composite Cables   

OC0004859   10/30/2012    (4859)    

«« PROPRIETARY INFORMATION OF OPTICAL CABLE CORPORATION »» 
DETAIL DRAWING  3-CHANNEL 

RODENT DETERRENT FIBER OPTIC COMPOSITE CABLE 
OPTICAL CABLE CORPORATION P/N: 

OC-0004859 

(All dimensions in mm, drawing not to scale)

Central Filler/
Strength Member

Aramid Yarn
Strength Member

Indoor/Outdoor
PVC Jackets
Elastomeric
Subcable Jacket

Ripcords

Tight Buffered 
Optical Fiber
Glass Yarn3.317.4 13.7

4 x AWG12 Stranded 
Copper Wire (3.3mm)

 
 
 Fiber Type Singlemode, Corning SMF28e+ Singlemode, Panda, Customer Supplied 
 Fiber Count 1    2 
 Cladding Diameter 125 um     
 Primary Buffer Diameter (UV cured acrylate) 245 um     
 Secondary Tight Buffer Diameter 900 um     
 Proof Test Level 100 kpsi     
 
 Wavelength 1310 nm 1550 nm 
 Maximum Attenuation 0.5 dB/km 0.5 dB/km 
 Nominal Zero Dispersion Slope 0.092 ps/(nm2-km) 
 
  Cable Diameter 17.4 mm (0.68 in)   
  Cable Weight 354 kg/km (219 lbs/1000’) 
 
  INSTALLATION: 
   MAX. TENSILE LOAD 3,200 N * (719 lbs)   
   MIN. BEND RADIUS 34.8 cm (13.7 in)   
   
 OPERATING: 
   MAX. TENSILE LOAD  800 N (180 lbs)   
   MIN. BEND RADIUS  17.4 cm (6.8 in)   
  
   
 PRINT:  (every 2 ft)  OPTICAL CABLE CORPORATION    OC-0004859      1 SINGLE-  
   MODE LASER ULTRA-FOX  G.652.D -  2 PANDA  - 4 AWG12  
   <I>    WWW.OCCFIBER.COM    1-540-265-0690    <D dd-mmm-yyyy > 
 

 *INSTALLATION LOADS IN EXCESS OF 2,700 N (600 LBS) ARE NOT RECOMMENDED. 
 
NOTE:  CABLE IS DESIGNED FOR USE WITH UNITED STATES NATIONAL ELECTRICAL CODE (NEC) CLASS 2 POWER SOURCES.  THE 
INDIVIDUAL COPPER CONDUCTORS ARE RATED FOR USE AT 600 VOLTS AC, AND THESE SAME COPPER CONDUCTORS IN THE 
FINISHED CABLE WERE FURTHER TESTED FOR OPEN & SHORT CIRCUIT, INSULATION RESISTANCE AT 600V, AND AC DIELECTRIC 
BREAKDOWN AT 600V.  HOWEVER, THE OVERALL FINISHED CABLE IS NOT UL LISTED AND HAS NOT BEEN CERTIFIED TO ANY 
APPLICABLE ELECTRICAL OR SAFETY STANDARDS. 
 
THIS PRODUCT IS DESIGNED TO MEET CUSTOMER SPECIFICATIONS. THE CUSTOMER IS RESPONSIBLE FOR ENSURING THE 
COMPLIANCE WITH ALL APPLICABLE LOCAL AND NATIONAL SAFETY AND ELECTRICAL CODES DURING USE. CUSTOMER 
ACKNOWLEDGES AND AGREES THAT APPROPRIATE ELECTRICAL SAFETY PROTECTION MUST BE EMPLOYED WHENEVER THE 
COPPER CONDUCTORS IN THE CABLE ARE ENERGIZED (INCLUDING BUT NOT LIMITED TO GROUND FAULT INTERRUPTION 
CIRCUITRY). 
 
CUSTOMER NAME/TITLE:______________________________ DATE:_______________ 

First Fringes !! 

Composite Cable w/ 3 fibers and 4 wires 
•  Three spools of ~500m each 
•  Two fibers are specialty PM IR fibers 

Matt Anderson (GSU) setup lab experiment 
•  First fringes 8/29/2013 

Funded by UM internal fund ($100K) 
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New method for thermal control 
Luna Expt 2013Sep05
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New method for thermal control 
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Goal: Equalize length of cables 

l Sending voltage through adjacent wire 
l Using PID loop to control output voltage 

l Proportional: error value 
l Integral: total change over time 
l Derivative: How fast it is changing 
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PID Loop Diagram 

http://radhesh.files.wordpress.com/2008/05/pid.jpg 
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Conclusions 
Fiber Lessons learned and Plans: 
1.  AC heating causes fiber vibrations due to changing forces 

between neighboring wires (DC heating ok!)  
2.  Vibrations in building cable tray equivalent to bad seeing, 

requiring fast scanning 
3.  Resistance measurements appear to track temperature with 

high precision 
4.  We still need CLEAN white light fringes to test full system and 

feedback control (Laser diode results were confusing) 
5.  Lab experiments will continue after move to new building and 

will motivate new grant to try ‘on sky’ work taking advantage 
of new “Fiber port” on CHARA adaptive optics bench 
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The End! 


