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Observations of
Solar Wind

= ACE spacecraft Observations
(ACE XZ2fis VA R)

Coronal Holes: 13 May 22
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Solar wind flowing from the indicated
coronal hole should reach Earth on May
16-17. Credit: SDO/AIA
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ANTARCTIC LUNAR ECLIPSE: Around the world, millions of people saw the
May 15th lunar eclipse. Only a few saw it from Antarctica. Thomas Leps sends
this picture from the geographic South Pole:
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= ACE spacecraft Observations
(ACE XZ2fis IERRIER)
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Coronal Holes: 24 May 22
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Solar wind flowing from these coronal DAY
holes should reach Earth on May 27-28. DOM
Credit: SDO/AIA boy
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SOUTHERN LIGHTS: A co-rotating interaction region (CIR) hit Earth's

_':.;.'_ 2 = 2B 155 i = magnetic field on May 27th. The impact sparked 12 hours of geomagnetic
= @j( F/E@ L}E 15% j( ﬁ%@' storming (G1-class) and a rare display of Southern Lights. Minoru Yoneto

2 }ij, — 'ﬂﬁl r /ﬂi j( F% g Eii} — sends this deep-sky exposure from Queenstown, New Zealand:
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https://en.wikipedia.org/wiki/Polar_stratospheric_cloud
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http://www.antarctica.gov.au/ __data/assets/image/0006/29832/varieties/antarctic.jpg

BH&ZE nacreous cloud
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Noctilucent Cloud &It

https://en.wikipedia.org/wiki/Noctilucent_cloud
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Noctilucent Cloud &HE
5 11RB9ERRI gravity wave observation
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https://en.wikipedia.org/wiki/Noctilucent_cloud
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Aurora height in the sky
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ISIS (Visible)
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ISIS-11 ASP

* Near circular polar orbit
(Inc.~88.1°, 1358x1428 km)

* Scanning Photometer at 557.7, |
630, and 391.4 nm

* Integration time ~20 min (1
image per orbit)

Photometer FOV: 0.4°x0.4°

-y l)

Major Science Achievements:

» Global mapping of 557.7, 630,
and 391.4 nm airglow
» The diffuse aurora [Lui and Anger, 1973]
* The tear-drop shape quiet time
Polar cap
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DMSP Auroral Image

Aurora over Siberia EfEl*'JEEJ:;:R@’Q@%
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DMSP : Defense Meteorological Satellite Program, =#I8&21E5+EI2H
RIBHALFIREONHEIBR, MUFIEEREIE Corona¥igfiinETRI0ER
http://www.aerospace.org/2013/12/30/dmsp-instruments-a-50-year-legacy/
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http://www.aerospace.org/2013/12/30/dmsp-instruments-a-50-year-legacy/
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2004 /0B/ 31 17:48:06.183 _ ISUAL Projact, NCKLU/NSPO/UCB/TU

BE=% 'SZEARNELKRE) REER
ISUAL Aurora Observations

2B R, REEBFIIRIE air glow

2'3"3'4'.-"'1 1,.-"'11 14:47:27.251 UT
ISUM. Project, NCKU/NSPO,/

32



RS - R EZENER

« AN SEAE
o ZZHIRIEA[E]
 JEEBIRMEARE

. ﬁx‘ié‘J,J\ 5, OCERRBVENREEM L,
R HE RN PREFVEMLE |




BB

- ATEROUME MRS, ?
fiRyerE Tdbtdr; Ed TREafdR; -




Auroral Zone BRIt Hist LB

Tia.

fist b, —FPTE

North

geomagnetic
spole
5 %
100
\
200
.L,'{_}
-
)00
5
L\
.
. e
1
0. o
p—91

% /DK O LB BT

6.9. Average distribution of annual frequency of auroral sightings if visibility

S IRIRICEY (E

35



Auroral Zone
FRFEES vs.

Auroral Oval
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Auroral Oval J:#EE (UV image):
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http://www.ss.ncu.edu.tw/~lyu/lecture files en/Lyu Aurora/movie/A5 wic 197a.mov
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http://www.ss.ncu.edu.tw/~lyu/lecture_files_en/Lyu_Aurora/movie/A5_wic_197a.mov
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ARZEFRHMBVZRER(Space Age)

- ERNET V-2 rocket in 1942
- BBEASEERHE—IR”
Sputnik 1 in 1957 (Oct. 4)

H /8> B3 «

- B GEEZ "HRRR—m”
Explorer 1 in 1958 (an. 31)
- Explorer 1 B9&KZIR :
Van Allen Radiation Belt SBX fatast
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http://en.wikipedia.org/wiki/Geiger-Muller tube
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http://en.wikipedia.org/wiki/Geiger-M%C3%BCller_tube

Van Allen Radiation Belt
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https://www.youtube.com/watch?NR=1&v=VnagdGOMYTs
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https://www.youtube.com/watch?NR=1&v=VnqqdG0MYTs
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Fier2E, B8 Akasofu %
2003 %1’? IIISW%EI’J@AM Secrets of the

Aurora Borealis —&,

(Akasofu %ﬁsﬁﬁ?—ﬁ%mﬂx_ﬁ IRFTZ , The Northern
Lights: Secrets of the Aurora Borealis, 2009F 3 AR)




Secrets of the

- Aurora Borealis

By Dr. Syun-ichi Akasofu
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ALASKA GEOGRAPHIC.
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Roman goddess
Aurora

& 511
BB e 2Lt

Aurora, the Roman goddess of dawn, identified with the Greek goddess Eos. This painting from an ancient
Greek vase shows Homer's rosy fingered goddess borne on wings of air dispensing the dew of the
morning from two large urns.
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Zenith view from A

West view from B

North view from B
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West

North view from C

East view from B
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uroral curtain
i YEIE
thickness ~ 500 m
B & ~500A R
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The arc shaped aurora H. Moltoke (1899)
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All-Sky Camera

Flat Mirror
Protective Dome

Incoming Light

Curved Mirror
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Zenith anglep£=2""
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ff~—{Time Calibration
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787519604,
Professor Akasofu
RIEMRIE AR ERY
All-sky camera &8,
b8l =28 A HRfA,

WICEVEM R, WA

RE K
Fauroral substorm;

E. T=30MIN-IHR
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%88, Professor Akasofu 1RiEBAISEiRIEEA.
SHIZEH, @Y B TEAVRIES \ﬁ‘ﬁlo

AiS

Akasofu (1981)
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DIFFUSE AURORA
DMSP observations
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Evening Sector: The Westward Traveling Surge

CElR, oJLIER £

e £ BEDR
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Evening Sector: The Westward Traveling Surge

CElR, oJLIER &

HE £ BESR

aurorahunterscom
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B PRI A E VIS 5 B (UAF)

Akasofu IR

- R BEENA1980sFE X, Far2000£
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- Substorm Aurora movie
- by GI-UAF Research team in

1980s
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http://www.ss.ncu.edu.tw/~lyu/lecture files en/Lyu Aurora/movie/swirl2.mov
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http://www.ss.ncu.edu.tw/~lyu/lecture_files_en/Lyu_Aurora/movie/swirl2.mov

https://www.youtube.com/watch?v=cwWxqgZlJe-4

Meeting the Auroras - Real time video of the northern lights (2014)
(FRIFREDY, BEERE)

https://www.youtube.com/watch?v=dYRuBwmv8Ac
Model S meets Aurora (Realtime video)(October, 9th 2015)
(BEEMYY, FRENRE, WaIRMmE, BEERE)

https://www.youtube.com/watch?v=4SvDez pyc
Aurora Kattfjordeide [Realtime HD Video](January, 3rd 2016)

(FREFREDE, BEERE)

https://www.youtube.com/watch?v=HJSFftO3Rec
Real Time Aurora Video from Feb 7th 2019
BRERY, FRAFRAMRSE, ZiIMRYE. IR, BEERE)

https://www.youtube.com/watch?v=qOiXuKJ80OHo
Cmanme Hano KnposckomM-xumusoe smpneo.17.12.2015

(RS, FRERYE, HEIRME, EEERE)



https://www.youtube.com/watch?v=cwWxgZIJe-4
https://www.youtube.com/watch?v=dYRuBwmv8Ac
https://www.youtube.com/watch?v=4SvDez__pyc
https://www.youtube.com/watch?v=HJSFft03Rec
https://www.youtube.com/watch?v=qOjXuKJ8OHo

Morning Sector: The Eastward drift Omega Bands, Torches, Black

571
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Aurora, and Patches
IRZBER, FREBIVDEERTES(L (TRBALEESET !)

PATCHES
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¥ FROM S.-1. AKASOFU; A JACK FINCH

PATCHES

FR=EY
Omega-band
Aurora

0045 0046 0047
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Torches & Black Aurora

< JACK FINCH; Y COURTESY OF GEOPHYSICAL INSTITUTE, UAF
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6 Feb. 1973
Fort Yukon

In the morning sky, the aurora often shows a form called the torch
(left); it develops from a diffuse glow located a little southward of
the curtainlike aurora (see the lower right image on page 84). A
series of all-sky photographs, above, shows the torch structure as it
drifted eastward (the time is in Alaska Standard Time).
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Omega-band Aurora & Pulsating Aurora

https://www.youtube.com/watch?v=tuXrhDo59XM
[MonapHoe cusiHne (Aurora Borealis) 01.09.2014
(I EE&EE 0:30 &858 Pulsating Aurora )

https://www.youtube.com/watch?v=_gWKLobBmPA

[MonsapHoe cusiHne 2012 (Aurora Borealis 2012) (January 25, 2012)
Omega-band Aurora 4:10-6:207?

Pulsating Aurora 6:20-7:30 (iZ:IEERXRE )

https://www.youtube.com/watch?v=gcKPQZp6F50
[MonsapHoe cusHmne 2012 (Aurora Borealis 2012 - 2) (February 28, 2012)
Omega-band Aurora ([BIHRN HIHEEHEE )

78


https://www.youtube.com/watch?v=tuXrhDo59XM
https://www.youtube.com/watch?v=_qWKLobBmPA
https://www.youtube.com/watch?v=gcKPQZp6F50

Pulsating Aurora At&h &3¢

Sky and Telescope 1 BRZIBX IR IR R BIR |/ E 4

Pulsating Aurora — 22 March 2015
https://www.snexplores.org/article/explainer-auroras-northern-lights-sky
 FlPulsating Aurora B2 R R &

SVEEMED N EL
https://player.vimeo.com/video/1287141127?h=1ed160babd&dnt=1&app id=
122963

by Stephane Vetter
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https://www.snexplores.org/article/explainer-auroras-northern-lights-sky
https://player.vimeo.com/video/128714112?h=1ed160ba6d&dnt=1&app_id=122963

2014 Fall Omega-Band Aurora 04:25 ~ 2014-09-13
https.//www.youtube.com/watch?v=v9 V5ZCuoF4

[Tongproe cuattive

Auwrore Borealis
18/09/2014
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https://www.youtube.com/watch?v=v9_V5ZCuoF4

