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e = bmajor/bminor -1, 3)
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FE BARMRAL 779 b, Liu fl Zheng (2021) & Storn Al Price  (1997) ™ #2 i (1254313
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22 MTFMABARENSEST R
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2) N . FE—ZR T, AT — 2550 N 4 AT . 5 EHONEE k 2
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@) RN EHTRBIAT S, TN TR ICEE A A E (W0 HEALPix J .
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GEWLIN T3 9% T AFAE 6 22 1) o 5 8 30 0 B 47 PR i T s B e R 4 % 1) 2 A AT
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FMERR IR CRERZ IR B AR FFRRIRARIFL, 5 VPl s HER W 264
TBARA I (B RN, St E I TVELE uy B SIS T B — E . FE
FEAIUERA A, ARSCLL uy 78 35 5 A NS PERE IRV AR it

DL A B R A Lin 2 AP A OmniUV T EASEEL. % T A2 —FmE VLBI £
TIREOi EHESR, SCRRA i it BUE . ROk A 5Tk e Ak L
OIREESE: () OB Q) uv 1HE; Q) iTHLERL: @) BUEMERER. % LTAAT
WM BES T 5 BUGT = VPAS AL T s P &
3.1 2XRXIiER
3.1.1 WML E

FB6 5 WL 0477 30 88 5 JEC U IR 1) A i 8 1 L) 2028 4 7 A 15 H 00:00:00 (UTC), 3ESEL
BN 24 ho T1H B B AT R B R B R R G 2 BRS R SCa T H . tHRlk
SEPIAC %% 30 m AR R LR 2 (R Bz 4 T, I b T 0 K S P R S8 it 281 i i TR0 ) o
Hlo HARMLHE: FriEdr 4 110 m S E¥EITES (QTT). FHIE 500 m 42 BRI i L ¥ 8% (FAST).
WORFE SKA RANFES] (SKA-low) . FEE 2R 2% /R i DA% 100 m S LB 8: (Effelsberg) LA



2 1 FAYR, . #5A] VLBl HUE TR 287

JEE G S (GBT). MK 300 MHz %, i#it HEALPix 4 KX ¥ GET
Scipy BHEHELEESLHL) HRHL T 12 AN HARE . 2505 Bk R4 A 12 NS RUZE (Nyge=1),
oz 43 A i B TR CRF Mollweide B 5 R ).

3.1.2 iR

LI PRSP 25 40 HE AL 0035, B3 Scipy BHE LR SEHL. WIS B 5E 300 MHz, ]
B Z 2T AN Ccell size) FEEA 0.25 mas. HUES M % THIEREKH (@) AffGR
(&), HLH AT B 90 Mm RITH £ 75 BE 2 M. |1 T2 KRR 0 2 R,
WA R AL e U R BB I 8 AN UEARSL: BUBEMif (D). FFEARE (@), ITHAIEf
() FIBEPITEFUL S (Mo GRS ZEGAERE T AL M FIR, AR T 350
WF4ERE, B T V.

PALHT 5 (R A5 I — (22 5, el B s . MR [ b it s i 45 L,
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e) KZ 5. Pul 1 FEUEMNMH i A 151.5° 3K 91.4°, Pl 2 )i WM —4.6° 4 91.6°,
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RALEIEX T A BARER ARG 2. B AR E R T 12 4 BRI h R AR e
T 5 9 v 78 2 B R B AT LLE . FT DS SRS . SRALJE 10 wy TS T
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50 -50
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B0 50 70> By 50 7 S0
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=1 K550 300 MHz SLL BT R HIESIRESTEE

BB AHT MIERA S
HUiE 1 g 2 HUiE 1 HUIE 2
NEEE 15.960 15.960 11.231 11.231
K H a/km 52378.100 52378.100 52 378.100 52 378.100

BLR e 0.840 0.840 0.840 0.840

MBI i/ (°) 151.5 -4.6 914 91.6
FHAZ ARG Q/(°) —-41.3 45.9 -104.0 -104.6
I IR A w/(°) -38.8 163.6 -4.0 -63.7
SIS M/ (°) -1.9 -91.0 -128.5 -136.9

3.2 SINSREL I E
3.2.1 AMMEE

M (R] e 5 3.1 TR, BlE S T3¢E BHEX D H, Wl RGitLl & —8H
3k 3.5 m O R 2 mEixs: DA, 5L R E A B G S . Bk
e B3R O KB 2 KR 22 KR4 (ALMA) . Bl 3K DRk & seih Bl (APEX). &
PHEF KRB Z KR i (LMT). PHE¥UEF IRAM 30 m 245 (Pico Veleta). FE[HE W2 KK
HE (SMT) H S EMH « sihive « ZriiHEms JCMT) PSR =K B R 51 B B
(SMA).
322 #iLLER

MR ZE R E A 230 GHz, EURAZ R IT R/ Ceell size) BLE N 0.001 mas. fEHLIES
Bopim, BATEE 7THIBEREKH (o) ARG (o), HATEAE i i b Fm e 5 = 1)
520200 km.

i B AR, BRSSP AETE B B2 R BALJE I S FR50 1.870 B4 1.697.
S E PR S B 1wy 78 55 07 8 A0 UG T & A FER T, R G MPUER B R IE . B
KRAW, DENEGEESHERMTERE T — 0. WERECRE, LK q
MEOF e RS54k, HUBEWH i h -28.1° N 63.0°, T AEHFRE Q FTHAIEH w
PR T REOKIR B . X B 25 R AE T A0 A SRR s BOWLI A 1A 2k

+z 2 =30 230 GHz (LRI HIEEIEXTEE

IERALTT PIEMRAL S
NEEE 1.870 1.697
FAKHl a/km 26 578.100 26 578.100
B e 0.000 0.000
BB i/ (°) -28.1 63.0
FHAZ ARG Q/(°) -64.5 -123.6
i SR A w/(°) 162.9 -106.6

ST A MY (%) -222 -60.3




290 KL= HE 44 %

20 20
oE ‘DE
0 2 0o S
N N
—20 -20
20 20
Vg, 2020 { e 20 -20 &
a) )

Fieoa) RACRTEE A b) AL HIESHIE . RACATIOMERS S 35500 1.870, ZMRILEHE 1.697.
El 6 7t 230 GHz JLMSMZT M87 1 Sgr A* H BB (L Bl fE RO XL 5 5B

) [ el B 4 B R T M8 R B rhily (Sgr A%) FEAN MY BARIRE T IR v At
BRI v R0, SRRE AR, SRSt — 2 FARTE, AL
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SORPEMIBISINE, FE IR T R G . 75 S R AT T b) 9 M8T SRALRT IR, d) Jy M87 fRALJ (1
PR L AT (3 R T T U O, LSRR TR (35 LRI N o OB AL BT R O e
Hre | gl

7 £ 230 GHz JLMSHET M87 iiLBIfE uv BEMEBUERITELER
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Liu 5 Zheng (2021) $2H T —FEE T RALIVERIPGE R HESE, DL 2 255 VLBI Wl
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B KA € s IV BE ARG Y o 27 VERE TR R SCI H - CHE KOG R 0, 38 1 2 v
90Mm, UrHh s EE 2 Mm), FEHTHUE H .

AW FAEMIEA b, s RGPE RS, BRI T OO DA v R 1 LA R BE AL
BR . BARAHE: (D BEMSWEEREEE w Bineh R, WE TSR, 5
MEAKP DL R LR K LS 2 A S H AR A R 3, RIS SRR T 2, (EBUAEZE S R %
HARJERIBE A0 (2) BB (300 MHz), #:-T HEALPix By 12 M4 RIX HixR
VAR, A 1wy BRG AT 5], R MR 20 8 RAR1L, 550 b BE BRI,
WD T S E RS S BT (3) TEEAIEL (230 GHz) 415 M87 FIARIIT & 10y (Sgr A*)
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Research on Orbit Design for Space VLBI Based on Optimization
Methods

SHI Mengna'?, LIU Lei'*, ZHENG Weimin'-**

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. School of
Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049, China; 3. Key Labora-
tory of Radio Astronomy and Technology, Chinese Academy of Sciences, Beijing 100101, China; 4. Shanghai Key
Laboratory of Navigation and Positioning, Shanghai 200030, China)

Abstract: With the rapid development of radio astronomy observation technology, Space Very Long Baseline In-
terferometry (SVLBI) has become a core technical means for achieving ultra-high angular resolution observations.
To address the practical needs of large-scale, all-sky, high-resolution radio observations, this study builds upon the
work of Liu & Zheng (2021). We integrate the resolution metrics of space VLBI arrays and space telescopes, ex-
tend the observational targets from traditional single-source scenarios to multi-source contexts, incorporate baseline
length as a core parameter into the observational quality evaluation index S, and establish an optimization-based or-
bit design method for space VLBI. On this foundation, we conduct simulation experiments for two specific mission
scenarios: low-frequency (300 MHz) and high-frequency (230 GHz) bands, to validate the applicability of the pro-
posed orbit design method across diftferent target source distributions and frequency configurations. This research can
provide valuable technical insights for the orbit optimization of next-generation, general-purpose space VLBI radio
telescopes.

Key words: SVLBI; satellite orbit design; interferometer; high resolution
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