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Fig. 1 Spectra of the Earth AKR burst detected by GEOTAIL
on Jan.30, 1993
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Fig.2 Jovian aurora image taken from a ground optical observatory
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Fig.3 An evolution images of Saturn aurora taken by space telescope
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Fig. 4 Spectra of planetary radio burst density at a distance of 1 AU

2,11 EEMOCH RS A

19794 3 [H K G AT R PR R D 28 “ e W F 1157

(Pioneer 11) fEE 2130 Fkmib R I T L 2 KI#
Y, EMTEHE L EREL S RYE B BT . R EREE
G F RS AL S 3Rl Ay, L2 YR T IR G R
WEEE A, B3R R T EE RSP ER
B m). 19801 H, “IRiT# 15”7 (Voyager 1) Hl

“IRAT#2%5” (Voyager 2) K/ HIfERE 122 AUFI3
AU 70 {0 PR B E 55 — UOU I 2 4 2 B A g
i, RS RES0~500 kHz [ % TR BGEE P, $K
N BR T KPR G, EREE A B IAEZ 175 kHz
Wb o X FREE ST I AR A Ls B ) Lmin R AR

X ARG T W AT B R AR, N
BEAIF T “IRAT ¥ 5 7 W 557 (Viking) FI“ICH]
Pl (Ulysses) TRIMZFIRAGHT 2T KGR S 5 B0
MG, TR T —Fho b i SR Ra 7 A
B — B B — R EEN10.66 ho IXFh T BSCAHS
M5 AR KAT B FE R 3 )% QA 8OE, 25
FI“IEFI a5 7 F“K P57 (Cassini) KM EFIRE
BRI AL T — 4550, 5 B A IR I 25 51
FEHE T RO ORE % o BRI 1 B AR o T
DK U A S 00 SR AR 0 R AR M A — B R eSS
PRMEAE YIS ok 7 WA A A =20, Bk
PR B A5 5 s E R — R KEN10.6 h, TikE
R S S B R H B — KK N10.8 h, Fb
WP 35 S e A s R — R K 910.67 he 4 KH
T R TE R R XIS, [ B I e AR O LS S
Fasw Mz s, ALK B (S 5 U B4

BN S LA S AR ALt BT 19804 “H 15 5 7 i
AR E R 5L, AR BT 1993—20004F “ItF|
PG5 BRI 2R I A . X e R R Bt B AR
WHESHEEER, ZRMETBEREN &Y
5o X2 S IR AR M P R A T R AN [F) R AR
BE, B AT BE A2 5 LS 5 P R R AROR G A i s R
MZE RTS8

WHICIE R, 1 B PR3 7% A 5 AR 6 0 5 HL i
FETBORUTEC™ >, pH A g oWl 21 f -t 2 Sk e s S 1
R A AL 5 R X+ B A DG . WF R IR
H AN S AR s R T T IR S-S G A FR 8
PE2x T 3B IR 25U VA Al R G ) Ak 1 B L R AR X
BT, I AE X AN e e B 2 BT R
DURE, RAERBEAF M, e A X U i
TP o WDKK AR BT AN AR e M I X St 2 R TR
PR IR R X 45k

+ R AT BEAEAE ARSI 10K B AR S, AT LR Rk
{10 72 [ B A FH b T ) 5 28 HF R 51 SR AS 0
2,12 REMOGHHEK

AR G RELAR R R 201H 22 SO A AR Atk 2R
F, 19734F“%IK# 105" (Pioneer 10) ELFZHRE] T
RERING, 19795 “RATH 157 s Dy U i 21 1A
BRI, HEEARBAAER . “RRE105 7%k



84 WA R Ch3E30)

20214F

1157 ARER, RBLUE A BRI AR 5 5 e K
T RAEIATIE IR AR I 25 51 R Wk 1™

F1 ARESFREME CRFNFFES

Table 1 Jupiter fly-by space mission and distance
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Introduction of Space Exploration Progress for Planetary Radio Burst Emission

PING Jinsong"*, WANG Mingyuan"?, ZHANG Mo"*, CHEN Linjie"’, DONG Liang”’, WU Yuxiang"’

(1. National Astronomical Observatories of Chinese Academy of Sciences, Beijing 100101, China;
2. School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100047, China;

3. Yunnan Observatories, Chinese Academy of Sciences, Kunming 650011, China)

Abstract: At low frequency electron-magnetic wave band, planetary bodies not only emit thermal radiation, but also emit non-
thermal radiation burst. The typical emission is planetary auroral radio burst consists of planetary kilometric wave burst, Jovian
radiation at hectometer and decameter wavelengths. This kind of burst has been observed on the ground and in the space for dozens
of years. The developed method can also be used as remote sensing tool to detect the inner structure of Jovian magnetosphere.
However, the characteristics and mechanism have not been fully understood for the solar system planetary radio burst, there are still
quite a lot of open questions left. Similar radio burst may also be observed from the exoplanetary systems. Following the
development of space technology, radio astronomical observation has extended to kilometer wave. In the future the large radio array
at low frequency can play key role to uncover the mechanism for the planetary radio burst, and also can be used to detect the
exoplanets. The Chang’e-4 lunar mission with its low frequency payloads is working as pathfinder for the Earth Auroral Kilometer
Radiation (AKR) and Jovian bursts,

Keywords: planet; radio burst; aurora; Earth; Jupiter

Highlights:

o AKR radio emissions observed in the space has been reviewed, with open questions like possible lunar tidal effect listed.

e Planetary radio emissions are historical topics, new specifications are still being detected and observed. This topic can be extended

to link with exoplanetary system explorations on the ground and in the space.

e Jovian radio emission has many modes, and DAM can be observed on the ground and in the space, even by means of Earth-space

VLBI method. Special modes can only be observed by flyby and orbiting spacecraft. New questions are listed.

e Chang’e-4 lunar mission brings two sets of MF-HF-VHF antennas in the space and on the lunar far-side ground. These new

instruments may play pathfinding roles for future lunar space radio astronomical development.
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