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*1 MASTAEESH
Table 1 The main parameters of MASTA

Parameter Value
Aperture/mm 710
f Number f/1.7
Optical Structure prime
FOV /deg? 3.75 x 3.75

Back-illuminated
Detector Type

sCMOS
Image Resolution 8120 x 8120
QE (Quantum Efficiency) 90%
Pixel Scale/” 1.67
Readout Noise/(e™'-p~1) 3.0
Readout Rate/fps 20.0 MAX
Da:ffff :N?;Se/ < 0.05 @—25°C
Band/nm 400~900
Astrometric Precision/” <0.1
Photometric Precision/mag < 0.01

F2 MIHESH(OH)
Table 2 The parameters of LengHu site

Parameter Value
Location® 38.58° N, 93.88° E, 3800 m
Seeing /"’ 0.85
Sky Brightness/mag 21~22
Observation Night 0.8
Coefficient”
Wind Speed/(m-s™) 0~15

 http://lenghu.china-vo.org;
> The observation night coefficient refers to the ratio
of the number of observable nights to the total num-

ber of nights in a year.
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Fig.1 Sky map for the division of fields in the near-Earth object survey of MASTA
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Fig.2 The variation of theoretical limiting magnitude and
FOM (under different overhead times) with exposure time

(pc: parsec)
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Table 3 The parameters in simulation

Parameter Value
Effective Aperture/cm 60
FOV /deg? 3.75 x 3.75
QE 90%
Pixel Scale/” 1.67
Readout Noise/(e™'-p™t) 3.0
Dark Current Noise/(e™-p~'-s71) 0.05
Exposure Time/s 40
Overhead Time/s 5
Sky Brightness/mag 21
Seeing/"” 0.85
Atmospheric Extinction Coefficient 0.2%
Observation Night Coefficient® 0.8

* http://spiff.rit.edu/richmond/signal.shtml
> The observation night coefficient refers to the ra-
tio of the number of observable nights to the total

number of nights in a year.
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Table 4 The minimum number of telescopes
required for near-Earth object survey under
different exposure times when the observation

duration is 60 minutes
The minimum number

Exposure Time/s
of telescopes

5 2
10 3
15 4
20 5
25 6
30 7
35 8
40 10
45 10
50 12
55 12
60 14
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Table 5 The minimum observation time for each
observation period of near-Earth object survey
under different exposure times when using 20

telescopes

. The minimum observation
Exposure Time/s

time/min

5 7

10 10
15 13
20 17
25 20
30 23
35 27
40 30
45 33
50 36
55 38
60 40
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Fig.8 Completion rates of various tasks under different number of telescopes (nte: number of telescopes)
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A Near-Earth Object Survey Planning Model for
Multi-Application Survey Telescope Array
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AsstracT It has become a consensus that near-Earth asteroids (NEAs) threaten global security, thus
the detection of them is of great significance. The Multi-Application Survey Telescope Array (MASTA)
features a large field of view, multiple telescopes, and a large aperture. It is fully suitable for the needs
of asteroid detection. Its addition can significantly improve domestic capabilities of detecting near-Earth
asteroids. In order to give full play to MASTA’s advantages in detecting near-Earth asteroids, a survey
strategy is proposed, and a survey planning model is built based on the integer linear programming model.
To evaluate the performance of this model and the near-Earth asteroid detection efficiency of MASTA
under this model, a set of simulated asteroids is created by expanding the known near-Earth asteroid
samples, and a one-year near-Earth object survey simulation is conducted. Simulation results show that
the survey planning model can well meet the needs of MASTA’s near-Earth object survey; it can optimize
the observation resource allocation of near-Earth object survey and take into account MASTA’s other
scientific goals; the number of near-Earth asteroids detected by MASTA in a year can reach 1.29% of its
estimated sample size.

Key words telescopes, near-earth asteroids, surveys, optimization algorithms, methods: analytical
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