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Forbidden 
region

best solution 
for FF format 
(36X24 mm)



Voigtlander E 21mm f/1.4 
Nokton

Sony α 7 III Full Frame 24.2 MP                   
CMOS back-illuminated

FOV: 82o x 59o (100o diag)
Full Frame format: 
6000 x 4000 px back-illuminated CMOS
Platescale: 50 arcsec/px
Latency: 0.01 sec (LEO)

The ASTRA project
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8.5!!

Vlim ~7.7



How deep can How deep can 
we see?we see?
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L-LEO Latency     
~0.015 sec/px

H-LEO Latency     
~0.03 sec/px

Sideral Min Latency     
~3.5 sec/px
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40.3)1.0/log(5.2log5)log(5  kmcm hsV

(Buzzoni et al. 2014)

  9.1)1.0/log(5.2300log75.0)log(  kmcm hs

Magnitude vs. 
Size

Size vs. 
Altitude



Probing the “Clarke Belt”

1 min stacked exposure
(~30 frames)



Oct 19, 2022 
@18:36:41 UT @18:36:49 UT
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Intercepting the LEO debris population
the FengYun 1C   ASAT event (Jan 2007)

FY 1C Deb
Norad: 30300                                            
Cospar: 1999-025ZM

RCS: 0.01 m2 (~half a meter in size)

Altitude @obs: 840 km                         
Slant @obs: 1100 kmFOV: 13ox13o

(~1/30 whole frame)

texp = 0.1 sec

3.55° in 8 sec



Surveying the LEO population
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4/Sep/2022

388 obj @Vlim 5.0

~200 objs

@latency time Vlim ~ 6.5                     
namely a factor of 4 more targets

Orbit determination (TLE) for (nominally)  
~ 800 obj/night
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Timeliness!  
(astronomers never sleep)
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