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NASA rFlelioonysics Division Oojecily

improve future operational systems.
Open the Frontier to Space Environment Prediction

Understand the fundamental physical processes of the
space environment — from the Sun to Earth, to other
planets, and beyond to the interstellar medium

Understand the Nature of Our Home in Space

Understand how human society, technological
systems, and the habitability of planets are affected
by solar variability and planetary magnetic fields

Safeguard Our Outward Journey

Maximize the safety and productivity of human and
robotic explorers by developing the capability to
predict the extreme and dynamic conditions in space
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Poker Flat,

Alaska
65°N, 147°W

Apogee: 735 km.,

700 seconds usable
flight time



"Big Wnoooing
Aurora”

Date: January 3, 2002

Publication: Fairbanks Daily News-
Miner (AK)

Cornell University professor Paul
Kintner Jr. 1s crossing his fingers for
some "big whopping aurora." "We
need lots of current. We need a

bright active auroral display, lots of
things waving around in the sky with
the red borders on the bottom," he
said, "the kind of aurora that people
would see and their mouths would
drop open and say aaahhh!"

Ben Arnoldy



C | - r r\ ', Y ~) ~) 0 ' J
STERRA mission goal:
srucly microonysics of active yoyard anc

_ downward current systzms.
s Tnyzrrzd Voarcs & Alfvenic region

kHz (color)

(uny) apmny









Flistory of LAIL soacz znvironmeznt orograms

DOEFE/Defense Basic Research

ll >

Competencies



Gzosyncnronous Oroit

T = (472/GM)!/2 132

T = 24 hours for
r=0.6Rg




LOBE

« -
QS GEOSYNCHRONOUS ORBIT

POLAR
PLASMA ﬂ
SHEET ﬂ PLASMA SHEET

.

SOLAR WIND

PLASMASPHERE

AURORAE

N S

LOBE

RADIATION
BELTS

BOW SHOCK

\ MAGNETC&USE



U
\_L—
(__

MPA olasma instr

lrnenT

Yose (Re)

Gz ;\/r CAronous SQ"erJI‘i'z Location
~ |
2

FOUT on 18

LANL-97A

1994-084

LANL-O1A

1991-080

1989-046
990-095

Xase (Re)






Dynamics
B STorms

B SUDSTOrMms

m Solar er
Tons affz
Ring cu
L JrOf’ff 3
Practical
s Modzlin

(ﬁ

(\ -
‘—\

)

]
._\

're
o

g

S
z

[T

21T

= 50
iTetimes
aetan) JQJ
oroozrvi

[E—

2f

\J

\

C

~)

25

aczcraft

ir)cl

Tior 11

S\

S\

CUPP2eLT Jy monitorzd ar G20
y ooorTUnitizs To monitor



4’%0
$
\@6 Q(b
(2R S
° &

(AMPS)

Figures from Hahn, 2003.
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Solid state detector schematic
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HAO aurora multimedia module nitp://www.meted.ucar. edu/hao/aurora/

Cool NASA movies: nirp://svs.gste.nasa.gov/Gallery/NASAsSun-
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Norwegian scientific rocket causes global scare By Rolf Soderlind

OSLO, Jan 25 (Reuter) - Norwegian scientists were appalled on Wednesday that the peaceful firing of a scientific
rocket had apparently triggered an air defence alert in Russia and an international scare. A Russian report said a missile
had been launched from Norway but failed to reach Russia, instead crashing in Norway's Spitzbergen arctic territory.

Norway's defence ministry said the missile was part of a scientific research programme at a civilian rocket range on
an island in the Lofoten region off northern Norway. The rocket splashed into the sea off Spitzbergen as planned after
a 24-minute successful flight 1,564 km north of Andoya island, where the rocket range lies, the ministry said.

"T was terrified when I heard about the attention our routine firing got," Kolbjoern Adolfsen, a Norwegian scientist
at the range, told Reuters in a telephone interview. "I was in a meeting when the telephones started ringing."

"For 32 years we have done this," he said. "We study the Northern Lights over Spitzbergen in daytime. It is pitch
dark up there at this time of the year. We have fired 607 rockets since we started.” The Northern Lights (Aurora
Borealis) are colourful light phenomena in the arctic skies during the winter. Adolfsen suggested the Russians might
have reacted because the 6.24 a.m. (0524gmt) launch was the first time a northern light rocket had gone up in such a
high ballistic trajectory, reaching an altitude of 1,453 kms.

“But it should not have come as a surprise to anyone," the 57-year-old said. "A message was sent through the foreign
ministry on December 14 to all nations concerned that we would be doing the firing. Air traffic had been diverted
because the rocket would be flying so high." A foreign ministry official said, without having knowledge of this particular
case, that such messages were routinely forwarded to other nations. Interfax quoted a high-ranking Russian air defence
official as saying the missile had landed in the archipelago, Norway's northernmost arctic outpost, about 1,500 km (930
miles) north of Oslo. The Interfax report contradicted an earlier despatch by the news agency, citing a different
source, which said a missile fired from an unspecified north European country had been shot down by Russian air
defences over Russian territory. Adolfsen said Wednesday's firing was part of a Norwegian-American project financed
by Oslo University and NASA, the U.S. space agency.

Andoya, a craggy island whose main sources of income are fishing and whale safaris, has a population of 6,500 and
the fown is six kms from the rocket range, which has 26 employees and currently about 30
guest researchers. "The firing was completely successul," Adolfsen said. "It was a very good test."

REUTER Copyright, 1995 Reuters Ltd. All rights reserved.



