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Table 1 Specific parameters of photoelectric

array system

Parameter Value
Limiting magnitude/mag 16.5
Field/deg? 160
Diameter /mm 280 £ 2
Design spectrum/nm 500-800
Pointing accuracy (RA, DEC)/” <9
Tracking accuracy (RA, DEC)/” <1

1 280 mm% KX A5 [k

Fig.1 The 280 mm optical telescope arrays
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Technical Data

Sensor Type Front llluminated CMOS

Sensor GPixel GSense4040
Rolling; Rolling with Global Reset

4096 x 4096

Shutter Type
Active Pixels

Pixel Size (microns) 9x9pum
Imaging Area (Diagonal) 36.8 X 36.8 mm (52 mm)
Full Well Capacity 70000 electrons
3.7 e-

85.2dB

Typical Readout Noise
Dynamic Range
Frame Rate 23 fps (QSFP V2)
Cooling Method' Air and Liquid
Max. Cooling (Air) 40°C below ambient
0.1°C

0.08 eps at-10C

Temperature Stability
Dark Current (typical)

Interface USB 3.0 (Optional QSFP?)
Data Bit Depth 16 bit®
Optional Shutter 65mm

Optional Mounts Medium Format Recommended (6x7)

Subarray Readout Standard

External Trigger In/Out Standard

SDK / Software Kepler SDK / FLI Pilot
Weight 4 1bs (1.8 kg)

' Liquid circulation connectors sold separately
“QSFP = Quad Small Form factor Pluggable: high speed fiber optic interface
*16-bit data merged from two 12 bit converters

2 KL4040MHHLA S %

Fig.2 Technical parameters of KL.4040 camera
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Fig.3 Diagram of the geometric hashing approach
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Fig.4 Diagram of aperture photometry
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Screen the sky survey images

|

Image preprocessing, including
bias flat darkcurrent correction

|

Match the image with UCAC2
catalog by using C language

|

Identify and locate the target star in the images

}

Photometry of sky survey images

|

Data processing of photometry files

|

Acquire magnitude transformation equation
by using least square fitting

l

Calculate the EMSE between transformed
magnitude and standard magnitude

B 5 6 HRE 3RS S b B AR

Fig.5 Flowchart of data acquisition and processing
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Fig.6 Least square fitting of magnitude conversion
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Fig.7 The difference between instrument magnitude and

standard magnitude after transformation
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Photometric Accuracy Analysis of sCMOS Camera in Large Sky
Telescope

NIU Bing-li%*?  LIU Cheng-zhi' LI Zhen-wei! = KANG Zhe! LV You!

angchun Observatory, National Astronomica servatories, inese Academy of Sciences,

1 Ch hun Ob Nati LA ical Ob ] Chi Acad Sci
Changchun 180117)

(2 School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049)

Agsstract Compared with the traditional CCD (Charge Coupled Device) camera, SCOMS (scientific
Complementary Metal Oxide Semiconductor) camera is widely used in super large sky survey equipment.
Different from the traditional CCD camera, sCMOS camera adopts rolling shutter, so it is very meaningful
to study its photometric accuracy. Firstly, the UCAC2 (The Second U.S. Naval Observatory CCD Astro-
graph Catalog) standard stars in the image were identified by matching the image captured by the sSCMOS
camera with the UCAC2 catalog. Then, the photometry work of these standard stars has taken and the
photometric data was extracted for least square linear fitting. The corresponding system conversion coffi-
cients were obtained and the relations between instrument magnitudes and standard magnitudes were also
discussed. The differences between the converted instrument magnitude and the standard magnitude were
then compared, and the corresponding root mean square error has been calculated. Finally, the calculated
root mean square error was used to estimate the photometric accuracy of the sCMOS camera, and the
brightness-dependent photometric error analysis of standard stars was made. The results indicate that
the photometric precision is 0.15 mag for objects brighter than 14 mag under photometric conditions.
Through the analysis of the measurement accuracy, it can be seen that the sSCOMS camera with rolling
shutter has high photometric accuracy, which basically meets the requirements of space debris survey.

Key words instrumentation: detectors, catalogs, standards, techniques: photometric, methods: data
analysis
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