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Fig.1 Annual spectral output of Delingha 13.7 m telescope

Br T MWISP, 784 513.7 m¥E izt 45 it Atk 15 8 R B i SR 3SR, e p e Wk LRI
LiuZELOI7E [/ b b 8 Voot 3 B 55 v $CO. HCO+MIHCNES 23 T 42 i1 s TP e 17 W
DRI FE. Yang®E NHEAT T3 T Hirde 2. R0 2 5 218 RERKEE I, FE56 i T
B K195 GHz 18 B Bk B FE AR Lings N R B — ML T 48 3 2 8t i Kes 731410 4E
JE BN B 5 2R IR, AR BT R B R 4 o 2 TR A AR A BRI R AL T 8 s A AR 2
XuZe NAB 7R BRI 28 P 3B 00 B PR A B 248 FoIR ), R X 2R AR A A AE — 5 & 13,
7 AR JE T (California) FL 4> T 2= HH B TN IR FUR WA — AN E 0 F =i di 5 i
R AG, s E T A2 BT RE R IEI . Tang® AT 44 FEL14954F 44k
I3 F S B s A AZ AT T I g, A T E gk ]

TEAR S S ATE A 10 yrf RSO AR 58 i b 22 55 2 ) R SO SRR, B8 AT F
G RAG AT A T FERIBAT . X FL B8 S B (0 47 0 B T 0, A4 W e 11 B ) HE
SR B M I S (1 i R A FRALE S22 SO LB A i 1 S i

2 FEWHIAIETIT R MERE

fEmR13.7 mBIEG ARG R L2, REA S EmAE] T, 77 i 3 m ] s oo g
T 7] Bl 2 Gl BRSOl o) i o 5 i v, o A B A i B T, RERIEI S = 1%

24-3



62 & X X %= K 3

B IO BSORINAN, £912SB SISTRAE AL, SN A & F T 5 70 B N 18 BRI IF (5
5, FRKIXRZLNAFHBT (Heterojunction Bipolar Transistor )UK #3127 D& UK J5 i
. Z18ERIF(E 5 F & nd Jm o (1 v SR itk — 28 AL 3 5 45 B B 405 5, IMFFTSHEAT S0
T S 23T

Antenna Front end Back end Storage

[Workroom

Sub reflector] [Main reflector]
servo system||_control unit

2 fEAIE13.7 mEwE RGN R

Fig.2 The system diagram of Delingha 13.7 m telescope
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Fig.3 Maintenance of front integrated module (left) and 2SB SIS mixer (right)
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Fig.4 Temperature change of Dewar 4 K cold plate
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Fig.5 Comparison of receiver noise temperature in 10 years when LO frequency is 100 GHz

o V5 R 5 4 (A BRSO LG 75 UL B R AT X6 EE 2 . 7E20114F, 555, 8. IR ICHI# &
AR, FE O 75 I LE20104E g A5 14 0. HoAh G oc a1 B s, 1. 3. 4. 614
JGHI2SB SISIEMi#s A %, 552, TR ICHILNAR A8, 7E20124F, 51, 7. SIGIci o
PR SR, G T UL 7 R B AR AN K, SR, SR T R UL 75 B I A B

24-6



62 % AePREmAE: A NE13.7 mEE B 2 P AR L is AT 3 3

K. ZEOMG T M HR WL 75 35 BE L A AR i i =7, 455720104 2011, 20124 K 4%
Gou s, FIFETT CAAS S5 18 201 LB USCHTL gt 75 35 5 S Aol v e MR 2% 22 51 72 11
TE20134F, 855, SIGnas i A oiAr, Bl /s i FE AR AR /N 28345 ot il ik
ML 75 35 B e =, IX R LINAJE . 55918000 b R il FILN A AT B8 #, BRIy 75 I
FEAT & W8 A e . 7E20144, S350 LI LNATE # J5, 12 B (1) B USCHL Mt 75 3 B P AIK.
TE2015%, 28545 u_ iy BB SO e 7 e B s, o EH T S 35 I LN A B J 1. 7E20164F,
6% 7CHI2SB SISTRM A A a8, 254, S ICHI2SB SISTR MBS (1) 4R 37 5% 5 A 34 .
Hdy 6. 8 O IC RIS A5 I B b A AR T AT M i, IR 4B I 1 R 5 LB e
Fe2SB SISVRAT 2% 1% IR, A3 i 55 2> 5| E2SB SISTR AT 4% i 75 A8 1. 7E20174, i
A5 fie J9 7 B K 05 T, T S e LN AR 5 5 SEOZ RSO A R
it 7E20184E, SR 0 FIAAF LNAE 5, %M e 7 IR B B PRI, 7E20194F, B2UspL
Ngf 75 L S AR AR AL K. I TR O R AR B B AR F12S B SISTR AT #5 1) et B FEL % AR 2 6 0K
ARI6T] X 2 S BSOS 5 R 75 [ T 40 L. 10 yroR Bl AR R B, 5915 T
) T2 U ML MR 75 T FEE i v 2 AL 1% 4% 7T 2S B SIS TR A5 2% M 75 v, 24 8 i e 75 5 LN AR
T EEUSCNL e 7 I R L LA 2% B B vy, 24 B I e S AR I LIN AR, 2 B BRUSCH L e 75 R B
5 HAM B Z RIS K. 2SB SISTE A 28 FILN A S 54 0 B2 USOLMg 75 I FBF 1) S it B8 -

T R ST B 2 04X B 3 B 1) 2R 9 e s i P R Al o g e R M PR B B T g
I Tsys,usp RN, N Tsys Lsp 37N, 4 S 56 % HE R 2SI, BUSol L i (1 3 %
N Porr, 24EHLE H A E 5 BARR, % I N Poay, M

Poar
Y = , 1
Porr )

TeaL
T = 2
sYS = 3 (2)

Horh, Toan 2 Wi BARPTAL I AT, Toys 2 LN RGeS IR ER S — KR, 18
THE R 2N T /INE, RN RO R R R A A B KA A RS Tsys AR
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Fig.6 Comparison of system noise temperature of telescope in 9 years when LO frequency is 112.6 GHz
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Fig.7 The relationship between system noise temperature and antenna elevation
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Fig.8 Comparison of IRR at different LO frequencies
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Table 1 Efficiency matrix of 9 pixels at CO3 frequency in 2013—2014 season

Pixel USB (115.2 GHz) LSB (110.2 GHz)

1 0.95 0.93
2 0.97 0.95
3 0.98 0.97
4 0.92 0.91
5 1.00 1.00
6 1.06 0.96
7 0.96 0.96
8 1.02 0.95
9 1.04 0.93
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Fig.15 Voltage-current curve of 25SB SIS mixer in case of failure
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Operation of Multibeam Receiver of Delingha 13.7 m
Telescope

LI Zhen-giang'? ~ ZHANG Xu-guo'? XU Yel?  ZUO Ying-xi? LI Ji-bin'?
SUN Ji-xian? LU Deng-rong™?  JU Bing-gang? = ZHANG Hai-long'?
JIN Feng-juan'?  LUO Chun-sheng!+?

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210023)

AsstracTt Delingha 13.7 m telescope is one of the most important radio telescopes
in China. Since installing superconducting spectroscopic array receiver (SSAR) and
adopting On The Fly (OTF) observation mode, the telescope has operated for near-
ly 10 years. During this period, a large number of astronomical observation projects
have been carried out and completed, a large amount of astronomical data has been
observed, and a series of important scientific research results have been achieved. This
paper introduces the operation status of SSAR in astronomical observation, the prob-
lems in operation, the phenomena of faults and solutions. The performance test and
performance analysis of SSAR are described in detail, including receiver noise temper-
ature and telescope system noise temperature, image rejection ratio (IRR), receiver
stability, beam performance and so on. The update and development of SSAR is listed,
including the automatic adjustment of LO (Local Oscillator) power, the updating of
pre-amplification circuit of sideband separation superconducting mixer, and the opti-
mization of control program, etc. This paper summarizes the experience and rules,
and connects the past with the future, and applies the experience of maintenance and
operation of SSAR to the next generation of large-scale receiver system.

Key words radio astronomy, multibeam receiver, receiver noise, sideband separation,
superconductor-insulator-superconductor mixer
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