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Introduction to Space Physics, Margaret Kivelson

Space Physics: An |
Plasma Physics: An

ntroduction, Russell, C. T.
Introduction, Richard Fitzpatrick

http://farside.ph.utexas.edu/books/books.htmi

Introduction to Pla
Fusion, F. F. Chen
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Magnetic Reconnection: MHD Theory and
Applications, Eric Priest


http://farside.ph.utexas.edu/books/books.html
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AFHE42: 696,000 km
HHPESE (1AU) : 1.5*108km




Material Number density (n)
Units 102" m=3 or 104! ¢m3 amg
‘ g
lJ—e—: N ideal gas 0.02504 0.932
X N X dry air 0.02504 0.932
water 33.3679 1,241.93
S5 B TR X 35 EREE (em3) HE (ev)

£yt 1.3 kg/m? 1079
L 2 100 107!
yNER 10 10

KPBHH % 10° 102
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BKE (Heliosphere)
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4==Bow Shock
« Heliosheath

, Voyager 1

\

+==]ermination Shock

Voyager P

\ Heliopause /

Heliosphere

New “Bubble” like model, Science, 2009
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https://zh.wikipedia.org/wiki/%E5%A4%A7%E6%B0%94%E5%B1%82
https://zh.wikipedia.org/wiki/%E7%A3%81%E5%B1%82
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2017 FE€E8H21H KHE®

ECLIPSE BALLI]DNINE

PROJECT -

. o " it L e ¥ 3 IRIDIUM SATELLITES, IN COMBINATION WITH
== » e < L 6PS SATELLITES, COMMUNICATE THE
ol £ i 2 ; -k bd X / o (e LOCATION OF EACH BALLOON.

This uigue mop Eheys meunome
umbral shedcw’

meon's
sun Wil be compitely obs
meo -ummew:mvemu

THE PROJECT CONSISTS OF 57 HIGH

ALTITUDE BALLODNING TEAMS OF STUDE

AT UNIVERSITIES AND HIGH SCHOOLS
FROM AROUND THE COUNTRY.

e uisibie throughout the Unhted Statez ™~ fi

THE BALLOONS WILL ASCEND T0 100,000 FEET
ABOVE THE EARTH AND WILL BURST SHORTLY

THSEUPSE AFTER THE CONCLUSION OF THE ECLIPSE
T ECE o 0 i oo 5 S MonEw
£2017 ECLIPSE
ACROSS AMERICA
THROUGH THE EYES OF NASA

http://eclipse2017_nasa.gov
THE RASPBERRY PI 2 COMPUTERS PAIR WITH THE
GROUND STATION COMPUTER AND TRANSMIT
VIDED AND IMAGES FROM THE BALLOON T0 GROUND
STATION THROUGH RADID WAVES

Www.nasa.gov S0y,

THE VIDEO AND IMAGES TRANSMITTED T0 THE GROUND STATION
COMPUTERS ARE DIREETLV SIREIMED UNLII(E WI!ERE'(HE FOOTAGE
‘| CANBE ACCESSED BY ANY DEVICE, AR ECLIPSE

| VISIBLE FROM THE EDGE ﬂF SPAEE A} AHYBBDV wm| |mm|n ACCESS

BE SURE TO WATCH THE ECLIPSE LIVE FROM THE EDGE OF SPACE AT STREAMECLIPSE.LIVE!
SPECIAL THANKS TO THE NASA SCIENCE MISSION DIRECTORATE, NASA SPACE GRANT COLLEGE
AND FELLOWSHIP PROGRAM, AND THE TEAMS PARTICIPATING IN THE PROJECT.
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Studying Venus' atmosphere Dy S ‘
: - 5 _ Studying Jupiter's icy moons

Observing coronal
dynamics and.solar eruptions
Exploring Mercury

Stﬂdying*e Saturnian system -
and landing on Titan

Investigating the Red Planet

The ‘Sun up close

ESA’S FI./E ' l/N THE SOLAR SYSTEM
The Solar System is a natural laborafory that allows scientists to exp_fore the nature of the Sun, the planets and their moons, as well as comets and
asteroids. ESA's missions-have ty@nsformed our view of the celestial neighbourhood, visiting Mars, Venus, and Saturn's moon Titan, and providing

new insight into how the Sunjifiteracts with Earth and its neighbours. The Solar System is the result of 4.6 billion years of formation and evolution. 5
Studying how it appears n allows us to unlock the mysteries of its past and to predict how the various bodies will change in the future. ’

- (hasing.a comet

www.esa.int European Space Agency
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NASA’s STEREO (with SDO) Sees the Entire Sun

~L4_______‘~f014

2014

4 . 2013/
- : e = ”\\\\\\\\ ' STEREO
A ol .(Ahead)
(B?‘gl,r’ld) _ N\ 2012 . ‘ ,,7‘,. oo,

Orbit _// 2009
ﬂ’?\\ - directions ™. "8 s

2008 1\ PI
2007 ©2007 .

* The two STEREO spacecraft.reach equidistant positions
between themselves and Earth on Sept. 1, 2012.

Drawing gives the relative orbital positions of both STEREO spacecraft for each year
- from June 2007 to June 2015.
(Not to scale)
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THEMIS

launched On 2007

* Aboard the spacecraft

* Instrument Data Processing Unit (IDPU): The IDPU houses most of the electronics for the
instruments on the THEMIS spacecraft.

e Electric Field Instruments (EFI): The EFl is designed and built to sense the electric field in Earth's
ever-changing magnetosphere

* Fluxgate magnetometer (FGM): The FGM measures the background magnetic field to identify
and time the abrupt reconfigurations of the magnetosphere during substorm onset.

* Search-coil magnetometer (SC.ME The SCM measures low frequency magnetic field fluctuations
and waves in three directions in Earth's magnetosphere.

* Electrostatic Analyzer (ESA): The ESA measures thermal electrons and ions to identify and track
high-speed flows through the magnetotail and identify pressure pulses.

* Solid State Telescope (SST): The SST measures energetic particle distribution functions.

* Digital Fields Board &DFB): The DFB uses an FPGA to perform configurable on-board band pass
processing and fast Fourier transformations(EET) on instrument data.


https://en.wikipedia.org/wiki/Fluxgate_magnetometer
https://en.wikipedia.org/wiki/Search-coil_magnetometer
https://en.wikipedia.org/wiki/Electrostatic_analyzer
https://en.wikipedia.org/wiki/FPGA
https://en.wikipedia.org/wiki/Fast_Fourier_transform
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« 20065E1 H19H, MRINKET.

« 20064F4H7H, FidkKEHIE.
« 20064E5H LA), #EAN/PMTER; 10 TE, BF/MIEW.
« 20071H8H, FIHARELRRIN.
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https://baike.baidu.com/item/%E5%86%A5%E7%8E%8B%E6%98%9F/137498
https://baike.baidu.com/item/%E5%8D%A1%E6%88%8E/26353
https://baike.baidu.com/item/%E6%9F%AF%E4%BC%8A%E6%9F%8F%E5%B8%A6/3868960
https://baike.baidu.com/item/%E8%A1%8C%E6%98%9F/15991
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ULTRAVIOLET
» SPECTROMETER

@(’/\\mmueo
d SPECTROMETER

AND RADIOMETER

PLASMA

COSMIC RAY
PHOTOPOLARIMETER

HIGH-GAIN LOW-ENERGY
ANTENNA CHARGED PARTICLE
(3.7-m DIA)

HYDRAZINE
THRUSTERS (16)

MICROMETEORITE
SHIELD (5

OPTICAL
CALIBRATION
TARGET AND
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PLANETARY RADIO
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GENERATOR (3)
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(SPACECRAFT SHOWN WITHOUT
THERMAL BLANKETS FOR CLARITY)
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Geomagnetic Storm Effects

March 1989
Hydro Quebec Loses Electric Power for 9 Hours
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Bow Shock Near Young Star LL Ori
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Stellar flaring and mass ejections

Artist’s View of Dwarf Flare Star
ASA, ESA Bacon (STScl) = STScl-PRC11-02
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Shocks in Space

Solar Atmosphere

Flares
CMEs

Solar Wind

-1 Planetary bow
shocks

I Interplanetary

shocks

Coronal Mass
Ejections

Corotating
Interaction Regions

-1 Termination shock :“";t“““h /
1 Cometary Shocks
Supernova shocks
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| ENERGETIC PARTICLES: N THE HELIOSPHERE
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The plasma Universe
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Parker Solar Probe




Solar Orbiters
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