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Fig. 1 CE-4 made the historic touchdown on the far side of

the moon, with the world’s first close—up of the lunar surface
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Fig. 2 Payload configuration of InSight mission
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Fig. 3 Art concept of BepiColombo mission
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Fig. 4 Eugene Parker (the third from the left) visiting the
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spacecraft that bears his name, NASA’s Parker
Solar Probe, at the Johns Hopkins Applied Physics
Laboratory in Laurel, Maryland

DYNAMICS OF THE INTERPLANETARY GAS
AND MAGNETIC FIELDS*
‘."’f E. N. PARkeR
Enrico Fermi Institute for Nuckar Stedies, University of Chicags
Receised Jomuary 2, 1958

S oo T the Bdrodymar: atiop 1

rom | uations foe

:J-mmmm E;dnuom the lines of faree of the salar magmetic elds
i a radial direction. Plasma instabilities are expected to result im the thick

disordered field {10+ gaws) inclosing the inner solar system, whose presence has already
ray obscrvationn.

I INTRODUCTION
Biermann (1951, 1952, 19574) has pointed out that the observed motions of comet
tails would seem to require gas streaming outward from the sun. He suggests that gas
is often flowing radially outward in all directions from the sun with velocities ranging
Tromm 500 to 1500 km,/sec; there is no indication that the gas ever has any inward motion.
Bicrmann infers densities at the orbit of earth ranging from 500 hydrogen atoms/em?
on magnetically quiet days to pﬂhaﬁ: 10# /e during geomagnetic storms (Unsdld and
Chapeman 1949). mass Joss to the sun is 10M-10% gm,'sec, It is the purpose of this
paper to explore some of the grosser i i of Biermann's Tuasi
For instance, we should like to understand what mechanism at the sun might con-
celvably be responsible for blowing away the required 10010 gm of hydrogen each

K5 19584, i 5e7EC Astrophysical Journal )X 1
1 B BTG 1 3l 12 YR8 SR 5
Fig. 5 Front page of Parker’s paper "the
Interplanetary Gas and Magnetic Fields" published in
Astrophysical Journal in 1958
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Fig. 6 OSIRIS-REx probe and its scientific instruments
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Fig. 7 Release of MASCOT by Hayabusa—2 on the
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Fig. 8 Evidence of Voyager 2 leaving heliosphere,

obtained by its cosmic ray sub—system
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Fig. 9  Asteroid “Ultima Thule” imaged by
New Horizons on Jan. 1, 2019
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Fig. 10 Distribution of water ice in the lunar northern (a)

and southern (b) polar regions
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Fig. 11 Organic molecules found by Curiosity on Mars
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Mars Sol (Martian day since MSL landing)

B2 G ar s I ) O SE HR SRR R i
(1 Al : NASA/JPL-Caltech/SwR )
Fig. 12 Daily variations of radiation dose on the Mars

surface and the atmospheric pressure measured by Curiosity
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Fig. 13 Directions of lightning mapped with Juno MWR and

wave instruments data

Bl 14 P B UL 20 iy A T =40 R (8 kil : NASA)
Fig. 14 Ganymede’s aurora observed by Hubble Space Telescope
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Fig. 15 Hydrothermal activity in Enceladus” core and the rise of

organic—rich bubbles found by Cassini mission
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Fig. 18 Art concept of MarCO—A and MarCO-B, the relay

satellites of InSight mission
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Review of 2018 global deep space activities

FAN Quanlin, WANG Qin, BAI Qingjiang

Space Science and Deep Space Exploration Study Center, National Space Science Center, Chinese Academy of Sciences, Beijing

100190, China

Abstract Deep space exploration, or solar system missions, with spacecraft as the tool probing the distant regions of outer space, aims to
investigate the celestial body except Earth, i.e. the moon and beyond, along with the space environment. The year of 2018 marked the
global flourishing deep space activities. China CE—4 probe achieved the historic touchdown on the far side of the moon, and will patrol on
lunar surface. NASA InSight mission successfully landed on Mars to study in—depth the "inner space" of the red planet. The joint ESA-
JAXA Bepi—Colombo mission is on the way to Mercury. And NASA Parker solar probe will be the first—ever mission to "touch" the Sun. In
the opposite direction, New Horizons mission made the asteroid Ultima Thule flyby located in Kuiper belt. Voyager 2 reached the
heliopause, breaking out of the solar system. And the asteroid missions, both OSIRIS-Rex and Hayabusa—2 respectively from NASA and
JAXA, arrived at their own target objects. The discoveries, like water ice found on moon, organic molecules found in Mars, and the
information about the boundary where the solar system essentially ends, are of great importance to the exploration of origin of life, origin
and evolution of solar system, and to the advancing of human’s knowledge.

Keywords deep space exploration; 2018 hotspot; space science; discovery




