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Fig.1 Distribution map of existing astronomical optical telescopes in China (partial statistics July 2022)
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Fig.2 Location map of Changchun observatory, NAO, CAS and Jilin astronomical observatory
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Fig.3 Planning map of Jilin astronomical observatory (left panel) and current completion situation (right panel)
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Table 1 Statistical results of nightsky brightness

of the Jilin astronomical observatory

Band g’ T’ i’ \%
Duration /(mag - arcsec™2)
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Fig.4 The distribution of nightsky brightness at the base in four round observation (left panel) and line plot of nightsky

brightness near zenith (right panel)
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Fig.5 Number distribution and cumulative probability distribution of nightsky brightness in g’, 1, i’ bands
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Table 2 Main parameters of PC-8 weather station

Parameters Range Measurement resolution Accuracy rate
Environment temperature —50—+80°C 0.1°C +0.1°C
+£2% (> 80%)
Relative humidity 0-100% 0.1%
+£2% (> 80%)
Dew point temperature —40—+50°C 0.1°C +0.2°C
Ultrasonic wind direction 0-360° 3° +3°
and speed 0-70 m/s 0.1 m/s +(0.340.03v) m/s (v: wind speed)
Under infrared optical 0.001 mm/ £0.4 mm (> 10 mm)
0-999.9 mm

scattering principle

0.01 mm/0.2 mm

+4% (> 10 mm)

Atmospheric pressure 550-1060 hPa 0.1 Pa 40.3 hPa
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Fig.8 The number of observation nights and observation hours in Jilin astronomical observatory in recent five years. (a)

number of observation nights from 2017 to 2021, (b) number of observation hours from 2017 to 2021.
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Fig.11 Wind-rose diagram in 2021
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Table 3 Cumulative percentage of wind direction

distribution in 2021
Wind direction

Cumulative percentage (%)

North (N) 3.53
Northeast (NE) 5.73
East (E) 1.83
Southeast (SE) 2.03
South (S) 14.27
Southwest (SW) 29.40
West (W) 20.17
Northwest (NW) 2.51

=4 2021 FEMENHRITE L

Table 4 Cumulative percentage of wind speed

distribution in 2021
Wind speed/(m- s™%)

Cumulative percentage (%)

0 11.54
0-1 27.75
1-2 25.30
2-3 16.17
34 10.14
4-5 4.84
5-6 2.62
> 6 1.64
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Fig.12 Diagram and optical path of the 1.2 m photoelectric telescope
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Fig. 13 First light of the 1.2 m optical telescope. (a) prime focus, (b) cassegrain focus.

%5 12 mERBERNEERASH V4% FLRHE bR B ER I S84 b I 28T R, 1% R4 T
Table 5 Main technical parameters of the 1.2 m 4G 5 R X 0.5-1 mff 23 B e B g7 4 2. BRI
- photoelectric telescope : i 05 AR H UL 6 4 A IR0 0L 2
arameters Value R 86 2 [ 1 44 ) 0 3 38 W s
Maoximum tracking speed > 6 ()7 (both axes) - grgripg) B Ra UM A S0 A
Maximum acceleration S 1 ()2 W0 DA K% 25 A R T R G, 3% 45 PR R

in pitch and roll

BEH M IGRE /0, SE4F AR 55 T3 B A ATR L,

Pointing accuracy (in RA) g A AT I R EBTE R, B
Pointing accuracy (in DEC) v FUREE 2 B ) K TOR, %4 1201746 11 JF
Zenith blind zone <25 SREHRPL 8] HARIT R H RO, E I £130 75
Angle of azimuth +£275° ik, Pl H AR E£144001.
Angle of pitch —5°-80°
Angle of rotation +180° ®6 1.2 mABBERFEFERGHEERARSY
Maximum rotative speed >2(°)s! Table 6 Main technical parameters of the prime
focus system of the 1.2 m photoelectric telescope
42 EEFILEH e S Parameters Value
Diameter of primary mirror 1205 + 3 mm
4.2.1 BIRJE %E% . Effective diameter of primary mirror 1180 mm
jﬂ{%/@?[ﬂﬁ#ﬁﬂﬁ%ﬂﬁ*m%@ﬁ@, &E,Jj{[: Ratio of prime focus 1/1.7288

Q0154 % 4 G TAE. BEAR U His e i ol prime foens

[:]/7\3915(3 H‘J*%T*I;‘ﬁﬁ”%@%ﬁéﬂﬁjz ﬁl]14f5}1" lameter of the midhole 910 mm
#41‘ L »m AT AILS Ei ’ ‘ of the primary mirror

7N, AR 18°-32° L (B R ) KX, #iliz

) Field of view of the prime focus 1.5° x 1.5°
105 BB 78 5 291500 deg®, #2835t K i B2 4 CCD Foeal lonath of the o £ J108
AL, I 433 2SR 6 52 o ] O OB ML G, 72 oo e o7 e prme foet -
192575 52 K 5 2% F T, 0 A E&E‘g%?ylog%, Encircled energy of the prime focus  80% in 0.75”
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Table 7 Main technical parameters of the
cassegrain focus system of the 1.2 m

photoelectric telescope

Parameters Value
Field of view of the cassegrain focus 11" x 11’
Focal length of the cassegrain focus 9195 mm

Back focal length of

the cassegrain focus

about 1000 mm

Total length of cassegrain
about 2488 mm

focus R-C system

Encircled f
ncircled energy o 80% in 1"

the cassegrain focus

Transmittance of the
. > 80%
cassegrain focus system

Bl14  BEAROGHLEE

Fig.14 Diagram of the mini optoelectronic telescope array
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Table 8 Technical parameters of the mini

optoelectronic telescope array

Parameters Value
Frame frequency 1/1700 ms
Monitoring region > 1500 deg?
Pitch angle of observation area 18°-32°
Observation accuracy >9”
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Fig.15 Large area telescope array
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Table 9 Technical parameters of KL4040 camera

Parameters

Value

Sensor type
Sensor
Shutter Type
Active pixels
Pixels size (microns)
Imaging area (diagonal)
Full well capacity
Typical readout noise
Dynamic range
Frame rate
Cooling method
Max.cooling (air)
Temperature stability
Dark current (typical)
Interface
Optional shutter
Optional mounts
Subarray readout
External trigger in/out
SDK /software
Weight

front illuminated CMOS

GPixel GSense4040

rolling; rolling with global reset

36.8

4096 x 4096
9pum X 9 pm
mm X 36.8 mm (52 mm)
70000 electrons (e™)
3.7e”
85.2dB

23 fps (Quad Small Form-factor Pluggable Version 2, QSFP V2)

air and liquid
40°C below ambient
0.1°C

0.08 e~ -pixel ' -s7! at —10°C
USB 3.0 (Optional QSFP)

65 mm

medium format recommended (6 X 7)

standard

standard

Kepler Software Development Kit / Finger Lakes Instrumentation Pilot

4 Tbs (1.8 kg)
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Fig.16 Advanced multi-functional array-structured photoelectric detector (left panel) with sky survey image (right panel)
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Table 10 Technical parameters of the large area

telescope array

Parameters Value
Effective light aperture (150 £ 2) mm
Focal length (150 £ 3) mm
Operating wavelength 400-900 nm
Optical efficiency > 70%
Monitoring region > 670 deg®

> 9” (RMS)
> 10" (RMS)
—30°-30°

Observation accuracy
Frame pointing accuracy

Working temperature
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Optical Observation Environment of Jilin Astronomical
Observatory

KANG Zhe!?  NIU Bing-1i'? LI Zhen-wei?3  SUN Jian-nan' LV You! ZHU Cheng-wei'
DENG Shi-yu!  LIU De-long'  YANG Wen-bo!  ZHANG Nan! LIU Ming!  SUN Ming-guo!
LIU Cheng-zhit2:3
(1 Changchun Observatory, National Astronomical Observatories, Chinese Academy of Sciences, Changchun 130117)

(2 School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049)
(8 Key Laboratory of Space Object & Debris Observation, Chinese Academy of Sciences, Nanjing 210023)

AsstracTt Ground-based optical astronomical telescopes are one of the most important instruments for
human exploration and research of the universe. Monitoring and analysis of the optical observation envi-
ronment of the existing ground-based optical station can provide a reference for the targeted modification
of equipment and the adjustment of observation strategies of observers, which is of great significance for
improving the observation efficiency of ground-based optical equipment. Jilin Astronomical Observatory
(hereinafter referred to as the “Base”) is located about 5 kilometers (126.3° E, 43.8° N, 313 meters above
sea level) in Nangou, Xiaosuihe Village, Dasuihe Town, Jilin City, Jilin Province, which is affiliated to the
Changchun Observatory, National Astronomical Observatories, Chinese Academy of Sciences. The mean
value of seeing of the base is about 1.3”-1.4", the night sky brightness in the V band near the zenith is
20.64 mag - arcsec— 2, and the maximum number of clear nights is better than 270 days per year, which
shows the good astronomical observation conditions. Jilin Astronomical Observatory, which was put into
operation in 2016, has several photoelectric telescopes, including the 1.2-meter photoelectric telescope,
the Mini Optoelectronic Telescope Array, the large field of view photoelectric telescope array, and the ad-
vanced multi-functional array-structured photoelectric detector. With the equipments mentioned above,
we have carried out relevant research mainly on space target detection and recognition, precision orbit
determination, new photoelectric detection methods and multicolor photometry of variables, and so forth.
We have maintained a good cooperative relationship with a number of domestic universities and scientific
research institutes.

Key words telescopes: site selection, astronomical instrumentation, methods: data analysis, techniques:
photometric
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