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Overview 

• HTRA Region 
– Variability at the second and/or 

sub-second time scales 
– Fine structure or precise timing 

• Fast Detectors 
– Photometers 
– Cameras 

• Some Projects 
– Occultations 
– Scintillation Studies 
– Stellar Intensity Interferometry 
– Speckle Interferometry 
– Future 
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Russ Genet, Herb Hayden, and 
Southwest Solar Technologies’ 
fixed-location 22 meter mirror 



Fast Detectors 

• High QE, visible and NIR 
(J, K &L) photometers 

• Area detectors 
– CCD, emCCD evaluations 

• High-speed, high gain, 
low noise amplifiers 

• Dynamic range 
– Linearity and overload 

control 
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High-speed Si detector/trans 
 impedance amp at Gravic 



Greg Jones’s H/K NIR Photometer 
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Parts - Bit-whacker 
controller, VCO, vacuum 
chamber, custom 
detector boards 



Fast Cameras 

• Area detectors 
– Fast CCD, sCMOS, and emCCD 

• Evaluation of scientific and 
industrial units 

• Software 
– WinFlour, RSImage, 

MicroManager, … 

– Custom 
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Top row from left: Photometrics Cascade 512B emCCD,  
512B emCCD w/UV enhanced, 1k emCCD,  CoolSNAP K4 
Bottom row: Supercircuits 164CEX-2, Andor Luca-S 
emCCD, Watec 902H2-Ultimate, two 902H2’s (PAL), Two 
JAI 6740GE GigEthernet 

 

Source: Photometrics 



Some camera specs 
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Occulted Object Science Potentials with a Sufficient SNR 

• Presence/absence of 
stellar companions 
– Separations, PA, relative 

luminosity 

• Stellar sizes 
• Limb darkening laws 
• Presence of plages and 

spots 
• Circumstellar disks 
• Detection of hot Jupiters 
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Fresnel Diffraction     Dependencies on bandpass and geometry 
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Lunar Occultations Examples 
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Theoretical diffraction light curves for different sized stars ( 0.1 to 30-mas) 



mu Gem Lunar Occ. 1314Mar11  
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Media, PA   C8, Luca-S at 333fps, 
unfiltered, LiMovie 

16.5 mas fit (red) 0.1 mas fit (red) 



Lunar Occultations - Binaries 
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SAS 2010 LBA paper 

Theoretical diffraction light curves for three different binary systems  



• 15” Siderostat at Flower and Cook Observatory, Malvern, PA by R. H. 
Koch, R. J. Mitchell and W. J. Blitzstein 

• Occult4 lists close double 0.39”, Limb=0.190”/sec 

• 127  15-ms samples = 0.362” separation 
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FPS (speed) - Pi Sgr at Villanova, August 10, 2011 

• Villanova C8, 164CEX-2 CCD, 

no filter, 30fps 

• 9.4mas per datum 

 

 

 

 

 

 

 

 

 

• Gravic C8, Andor Luca-S 

emCCD, Sloan r filter, 120fps 

• 2.4 mas per datum 

 

13 



Lunar Occultations - Spots 
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Theoretical diffraction light curves for a 30-mas star lacking spots(red),  
and a dark spot (25%) leading (blue) and trailing (green) by 7.5-mas.  



Scintillation 

• Can’t increase integration duration 

– Need about 200+ fps in visible for lunar occultation 
diffraction patterns 

• Mitigate it 

– Increase objective diameter to a point 

• About 2-meters max (for lunar occultations). 

– Move to a higher altitude 

– Watch central obstruction size 

• Arrays of light bucket scopes (future) 
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Stellar Intensity Interferometry Arrays 
• Hanbury-Brown in 

60’s measured 
diameters of 32 stars 

• <I1 * I2>/<I1><I2> 

• LeBohec et. al. revival 
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Intensity Interferometry LBT Potential 
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Modern Electronics with pair of 2-m LBTs = 3 magnitudes better than Narrabri  - 4.5 
mag. with seven 2-m LBTs 



Future HTRA experiments 

• Three 12-cell 
Hamamatsu 
R1463P PMTs 

• LeCroy 6100A 
samples at 10GS/s 

• NVIDIA CUDA GPU 
for photon 
correlation  

18 8-band dichroic beam splitter 



Speckle Interferometry 
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Log-Log Plot to Evaluate Kepler's Third Law
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Contact 

• Emails: russmgenet@aol.com, 
bholenstein@gravic.com   

• Initiative Website - www.AltAzInitiative.org  

• Yahoo Discussion Group - 
http://groups.yahoo.com/group/AltAzInitiative  
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