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Table 1 Specifications of 1 m telescope

Item Performance

paraboloid, radius of curvature 0.46 m,
main mirror M1

conic —1, aperture 1 m, sitall, active optics

hyperboloid, conic —1.26,
second mirror M2

M-810 miniature hexapod support
focal length (36667+50) mm
focal ratio 36.7
Optics system
at lucky image focal plane,
46" x 46" field of view (FOV),
image quality
80 percent energy at 0.3”
(test band in 450-650 nm and 650-1000 nm)
ADC 2 double glue lens

Nasmyth focus to spectrograph coude

direct drive

Max. acceleration 2(°)/s?
Max. speed 10(°)/s
Control system
zenith blind zone <2°
pointing accuracy < 5" (rms) (70° > zenith angle > 1°)

0.3” (rms) (90 s, 70° > zenith angle > 1°)
tracking accuracy
1. 1

NN

0" (rms) (1800 s, 70° > zenith angle > 1°)

50 cm B8 £ K H B A Astrosysteme Austria (ASA)ZA ] A4 7= FIDDM1607E [H =

HOAH R 85 (38O i R %8 X Andor CCDAIML, FEEREARIR R WR3 7R,

1 m B B A AL G b s sCEI T, 50 em BRI 58K 47 R A i) 4T U0 w4 [
TP M 2RI RE 1y, IR e R i B

WRYERE 2 ARG K, SONGHLI M 24 ZLSCBL LU N i hfie: Bk i 2 & g bl
[ F P SR A GE— (D7 )42 11, AT RS R — S A TR LI ) 2455 0I5 £ Web T T
SEATHLIIE K, P R Y R SE O B2 RSS20 6 il A BEOMIMAS IR S R B4
B U E R I 55 ), SEREPRAT I Bt A= dr A5 SR 585 A, SONGRLI M 2%
AN TR I 10 B S RS, HIS AT R MO HBIM S 154 S A5 A 2 il AT X
ML RN VAR SEA AT HER IO PR AR . S A I, H S AR B, KU
UL AMSESEI LSRG 7 Hra R, oAt b S 0 s iROL I i S AT 55 70 e SR
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Table 2 Spectrograph specifications

Item Performance

slit, off-axis parabolic collimator, echelle grating,

Structure
white pupil, cross lens, camera
halogen, ThAr, focus monitor,
calibration
Pre-table guiding monitor, 2 Tip-Tilt
others temperature, humidity
60000 (2.06", 4.05 pixel)
resolution
Optics system 120000 (1.03", 2.02 pixel)
wave length 480-680 nm
(from slit to CCD) peak > 50%,
efficiency
median > 40%
Andor i-Kon L 936, 2048 x2048,
CCD
13.5 pm/pixel,
readout speed 50 kB/s, 1 MB/s, 3 MB/s, 5 MB/s
temperature stability heat preservation, thermostat, +0.025°C

System performance
radial velocity accuracy +3 m/s

AR I H AT RS DR S AR IR B, SEILR R P s
B, SCBUREPED R IR) R BAS, T MR W00 3 7 S 2 1 AN [RD 0000 SR B 42
F, ARBEIIE SR AR G555 WM AR GUIRSARA I ST 9 RE . A2 S BT RE K BLAt |, K
PR G AL PTAT IR AR R R PSS 4 . BT LU S

()RR IRE . BEAD RGATIH W R IR, BRI AR I RE, S22
[AIAHELIE WY, AP 4 A

(2) RS LB RS b S5 K, Rl ok B B I RE g . o1y i gt — ML
REDUAT: 55, 88 G Jm PSP as Jle R AN LI 1A 28 ST . 5% R A 2R G i VP A A 5 A
AN ARES, HE AR RIS AT AR E M, DRAIEAE A SCBE 25 AF AN AL AR S B B 48
BRI OU T, RENS IEHOWI.

(3)MERG. TIEE. PRI SR (5 B R e S UL AR i AL, R GE R ST
SR YIRS, e BEARORE T IR B M e 2R, TRIIN, SCBEBE % IR R A7 A2 7 AR R i
F R, 421 2R G B B T AR AR B S i N, AT DA KA PRAIE B0 4% 2 4.

3 KEAE

MIE L, FEBRSONG R ML W) 2 LB AR H AR: 0328 58 A it P 04T 3%
SEANWT G T s G R AN R 19 £ DA S SR A — SR ZR G, WL A
Tk Wb BT 3 A2 UL I T Rall; - ey mrCo 42 S RORr S P 2 S EAT IR, &1 i B E R

ap
He /JJ.
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Table 3 50BiN specifications

Ttem

Performance

optics structure

main mirror

aperture
Optical system main ratio
system ratio

FOV

image quality

Ritchey-Chrétien

sitall

50 cm, Al4SiO2 coating

3

9.5 (focal length: (4753 +25) mm)
20" x 20" (27.6 mmx27.6 mm)
80% energy at 0.8”

direct drive

Max. speed
Control system

pointing accuracy

tracking accuracy

100)/5
< 6”(rms) (zenith angle< 70°)

0.2” 10 s rms, 0.6” 300 s rms

filter wheel
Filters and wheel

filters

FLI CFW-4-5
Astrodon UVBRclIc filter, square 50 mm

Andor DZ936N-# BV, 2048x2048, 13.5 um/pixel
50 kB/s, 1 MB/s, 3 MB/s, 5 MB/s

CCD
readout speed

op I R I H AR A ARHE TS A, TR EESEELCAR HoAr: AR BAL B & uhEAT A S,
£24lv e S I RPIWE 556l s =N s D Y1 S S vi U B I S SRV ol R 0 W ey AR 2 S i A

rh ] <R I R AN R G5 O WL B (Observation Auxiliary System, OAS), W
436l (Observation Control System, OCS), =21t 55 45 il & 4 (Telescope Control Sys-
tem, TCS) 3K, WL, REEHL LN @M TAE I i i Web 5T [ 4 0 W3
3K (Observing Requests, OR)JA 110 IR 5528 B0 e, W9 25 1 i 2% (Dispatcher) [ 30 52 il
WM K (OR) B 4% & i i 55w W B 2. & s il R4, W BE 4% (Scheduler) <47 1F
TR 39 A W0 2% A2 ) 37 SR ABATT A I 1K) (Plan) 1 & 1% 45 OCS; OCSH v 43 ik B il
155 (Task) I i H BIAS AT, WD 5 552 i K 5 i #3620 B s 12 4 adi A 9 4 —
XL K.

TEBCAR LI b IAS 8 T A0 n] S8 V55 & 07 2% 18, I H A R0 % 7 i/ i
% #(C/S)BL X, K HDebian Linuxff J ¥ &, JF & T H APython. H & H 1k #
PostgreSQLAE Jy H 4k i 4 P R 4, A FHPostgreSQLE A 1 fish & #% (Trigger) 1F A £ #is
YRS, A Slony-TI Gluster FSE 4 $ i [ 20 T A.

L 56 B AR 5

R i By 28 0 SE BRI AT 5 Wi 2 A K S M, RAR B AR e 22 I A A, A
BERRE ST IR S, e 4 RA Al BB e . AR SERE EO0 I pAT SR AR E AR s,

3.1
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& 151 Sl 15 R = R B AT, BT R S 2R K R 1A

LI B R G )V vE 5 SEBIE B S I R R E A, R R I E R KR, &
5[5 A AMHOCEE, WIN Bh 2 40 O T & Bk s i S e i 28 G048 LR 5 1

(1) RSS: WL GPS ENTPRSS, KA RGP AP R 4RI, Wi OR e A 3R
SR 11 N (7).

(2)AR ARG AR A TR PERE— KRG KU B WA, X
AR RSG5, KR HUEEG, fA N B R,

(3) 62 MM 4 Sky Quality Meter (SQM) &8l AE— IR R IIA R G, Differen-
tial Image Motion Monitor (DIMM)¥MIAL =5, A RAHHLZT WM 4 R 2 5, A2 NHHRY.

(4) VARSI SUFR AR B TR, B HAF N R AIRSHEE 1 K H M 2%
TG SRS VA B AT BUS FIARSIR 2.

(5) B A-0ift 5 KA FEAN RGERAR S TUE AR N IR UG B2 kL, 0 S hk g h. TR
AR A A R [l 99 A B T 21 3 S, R B R A v A . DL, s i A7
fift AR L W, DU I 7 O AT T W3, SCRESEIN R 5 1), A AT
RO X MVE BN D3 SEIS 548 5 3l 45 5L

. OR
Dispatcher |[«——— Scheduler [« -

Plan Result

OCS 7

Task

v

TCS

Command

. Command i

’ Telescope ‘ Instrument ‘ ‘Condition Monitor‘

] bua |

’ LOG ‘ ‘ Observation DB ‘ L>’ Condition DB }—

y ] FWHM

Result

1 AR

Fig.1 Automated observation process

3.2 BHIWNEKHEAE

AESEBRALIN | 4 R 2542 LR RS TAE: 26, % Gt — R Y% T PostgreSQL
7P B P YAy S i s o I 45 e PRI e N 1R 0 3 SR R A5 3 s 1R B IR
TRFEREHT. 5 12 2 9 2% [7] 20 B[R] R AT 6 1) T8 TR RRE, ORA 25 1 — A 32 42 & v o i
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G, T IO DN AR K 38 T Web DL T B2 A BB I, rh il 45 2% Hh I ORAEAR B I il &
T 3o Slony-TA il 31 % & uh (0 £ 48 . %% 6 5 B )34 7 U0 o Ak 300 28, K 45 S am
1 GlusterFS [R5 42 7 g e 45 4%, FITsEUG AR R80T 6 3l o5 0 285 25 PRI A A 42 v e
k55 %5

FEAS & uli 1) TAE SRS QB (2): #2461 5 40 10 1 B2 4% (scheduler) B AT I 2] 1) 55
FORIFILFEIE A BIORMAT. B Je it if T BEAT W, #5740 A2, BT — & I (1]
FTFFBATH, A B T0 P A B HOPr; Ui [ 30E R AT, MRAEEA (w8
FE KGEL BEARFR A AE) DG (H bR B A BT EERUR Ui E S,
BRSBTS BRI CODAR) Y35 UL 4511, DU 3 W0 D ASS X FH A I P Ui
A, BB LA W& I S, S B de 7 W I H bR, FRARIRIBOMII S . (T 55
S8 R [A) 21 R SRR, WU &S SO e A (8073, AR Il f2. seila, &0
D EAR, #E A pipelinesb . #5770 WMk R v, 5 TG BE 4% A AN A2 (R AUR IR RN 2%
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Fig.3 Time definition
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Table 4 Status word definition

Number: implication Description

0: initializing, unknown status
1: observation conditions have satisfied,

F1: weather conditions observation could begin, need: open dome slit
2: observation conditions have unsatisfied,

if observing, need: close dome slit, stop observation

0: initializing, unknown status
1: dome slit is opened

: dome slit is closed

F2: dome slit status dome slit is opening
: dome slit is closing

: dome open failure

: dome close failure

ol o A W N

: waiting conditions satisfied to start observation

—_

: observation is closing
F3: observation status observation is finished

: observation is suspended

: device unavailable or no observation plan

4 HEERZE

Z5 L ASE 22 (R Ve, TP R R T SRR T AR BRI, SR
SO 5 B 25 496 4 4 0 4 8 4% B 2220 SRR T4, HEA T RSB 7B, 7R3
K AL M SRS, BN T 4 E RS
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SONG-China Project: A Global Automated
Observation Network

YAN Zheng-zhou!?3 LU Xiao-meng!  TIAN Jian-feng'
ZHANG Chun-guang® ~ WANG Kun®  DENG Li-cail*?

(1 Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of
Sciences, Beijing 100012)
(2 School of Astronomy and Space Science, University of Chinese Academy of Sciences,
Beiging 100049)
(8 Physics and Space Science College, China West Normal University, Nanchong 617000)

AsstracT Driven by advancements in technology and scientific objectives, data ac-
quisition in observational astronomy has been changed greatly in recent years. Fully
automated or even autonomous ground-based network of telescopes has now become
a tendency for time-domain observational projects. The Stellar Observations Network
Group (SONG) is an international collaboration with the participation and contribu-
tion of the Chinese astronomy community. The scientific goal of SONG is time-domain
astrophysics such as asteroseismology and open cluster research. The SONG project
aims to build a global network of 1 m telescopes equipped with high-precision and
high-resolution spectrographs, and two-channel lucky-imaging cameras. It is the Chi-
nese initiative to install a 50 cm binocular photometry telescope at each SONG node
sharing the network platform and infrastructure. This work is focused on design and im-
plementation in technology and methodology of SONG /50BiN, a typical ground-based
network composed of multiple sites and a variety of instruments.

Key words telescopes, SONG-China Project, methods: observational
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