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300 km     1.5o/sec

600 km     0.7o/sec

2000 km    0.2o/sec

1000 km     0.4o/sec
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~300 obj brighter 
than V~5.0     

(excluding Starlink et al.)
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Monolithic vs. 
Telescope Array
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Buzzoni et al. (2024)
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4x telescopes Ø 35 cm f/3      
FOV = 16□2          Vlim~ 19

≈
1 monolithic tel.  Ø 70 cm f/1.5

FOV = 2.0° x 2.0° Vlim~ 20

Buzzoni et al. (2022)

The TANDEM project



exp. time 20 microsec

(i.e. 0.00002 sec!!)
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FOV 4o x 4o

t= 120 sec   
R band



Voigtlander E 21mm f/1.4 
Nokton

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

The ASTRA project

FOV: 82o x 59o (100o diag)
Full Frame format: 
6000 x 4000 px CMOS
Platescale: 50 arcsec/px
Latency: 0.02 sec (LEO)

Focussing
control motor

Clock control
(GPS+PPS)

Camera env. 
sensors

(humidity & 
temperature)

Control Unit
Raspberry Pi4

Stepper driver & 
Solid-state relay

Cloud
sensor

Buzzoni et al. (2022)
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Magnitude vs. Size

(Buzzoni et al. 2014)

L-LEO
70-80 cm

H-LEO
150-200 cm

GEO        
450 cm
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FOV: 82o x 59o

(100o diag)

The ISS lost bag 
(nov ’23 event)



Probing the 
“Clarke Belt”

1 min stacked exposure
(~30 frames)



Loiano

R. Gualandi
(red track)

A. Carbognani
(green track)

3.86 km


