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) Outline of Talk

e Introduction
e PPB Campaign

e Jan 27, 2003 Event

e Conductivity perturbation

e Pcl event, Proton Precipitation
e MINIS Campaign

e Jan 20, 2005 SEP event

e Vertical field response
e Convection response




Global Circuit

MAGNETOSPHERE . G enerato rS:

e Tropospheric
Thunderstorms

e Cross-Polar Cap
Potential

e Quiet day lonospheric
Dynamo (S,)

e and other possible
unknown sources

e Return Path Through
lonosphere, Fair
Weather Atmosphere

e Model Rests on Very
Meager Data Base




Geophysics Balloon Cluster

50,000m
Flight configurations & eter: 50

)I Reigt 160 kg

Altitude : 30-35 kam 2 bep e
No. of fight : 3 {(Balloon Cluster) wIEM ¥

ey canmavdrecerer
(./'
‘1.% pxachte
@
)

EN ¥ Dstn @t
eekkyn10n

rRnneRT
21pm

Hdim phave
GPS mceimer
CPVARGOS

- & EED.W GE. AXLTEC

sobr battery
S . axo-balhet
Reel-down mechamsm and ,
P doare L telemeter =
ENW instrument comm ardreceirar payload : 340 kg
total : 500 kg




Balloon

4 W g

~ o
: 7=JAN=-03 00:00

PPB 8

27-JAN-03 11:59

- 27-JAN-03 23:58

e/ —JAN-03 00:00

PPB 10

27-JAN-03 11:59

27— JAN-U3 =300

Range: 450 km







62397 -8 (ome min. data) Jan
180T R B o e
N,

go
bo 4

L | L I |
02 04 06

L |
08 10

00
Ol

12 14 16

T T T T

5 i AT |
? r‘ﬂ"’v KWN%-MM hy 'W ""1‘ h ’Wi” |ﬂ

ey
e A "Jn‘w

1§ Ty

A O O

o N
O O O O OO

TR T TTTTTT o
[P RAL RSl |

W Tt

(o]

TTT

v
2 A ‘/VJ‘
B

i
<
é/
\\

-

T Y

1
w u,f“1

lwry ) ﬁ‘

B e/
L A

P = |
(FATRY |

‘
|

i

ﬂ

|

ey 4
4

¢ h]a""‘«“ifﬂ
A et .
o SRR L vy Bl
==
s N ("/,";‘J ha<!
’ i
s |
Vi \",\\"“\"’l ==
‘.‘ Ay 1

WL Y AN

A v
AP Ly



Time 2003,/01/27(027) G0:00:00 uT DESPIKED (4

INE: MEAN 27-D00:00:00 7O 28-00:C0:00

: 5 : A
U SR S ¥ S 9
N T I - Y "ﬁg orae

T T At S S, --,-W‘M,lr el

) Loy
J«\«“";‘?{A}"‘\_MJE“-M -\’“‘w-éu.-_w-w_

T

; wmllw""'\a.l‘__ﬁ..\_,\-,é... -

_ ‘T@'-nffr’r“\"'ﬂ’\d,_;/:\r-m':%u-iwu.__(___

ottty

_M_\.w\.-v_J‘ zl.r".r.-"\"r\"w.'i&v"‘.'fﬁl"&l\ e
: wﬁr..w,rmw:‘ﬁ[‘;#ﬁ‘w

e g —u.;w—m-\'*l)\‘!w =4

500 JEDFL DAT

_,..m—w———fwwbv’«r*“m 7:

i ‘r*ﬂ‘[‘r«wf:"‘];\\"’ﬁ"‘“‘”ﬂ -
N | .

l'”’" “\‘z )

WW;MW.__H;\_W_HTWM\N \

wr"‘aw_mw_w_.u____— .——w««\m—id‘\rmwrwwqrbw .

B T S S— I | WMJAW»H#@ ’

[

e 200301 /27(027) O

ME: MEAM 27-D0:00:00 T

\ :
y A M-’! 1
1 al g

o :
et iy -

-~

: o
N __\_‘r",——\—n—:—..—\_—\«-—/,_go—wf )

‘{‘J'r“\hé\\,ﬂ.'#f}"ll\‘ﬁh*\-

“r MEAN 27-D0:00:00 TO ZE-

I
vl hw\’d.-“' WI!-J

l

Hl’%“-m -

-»a»»lr«»@wwv& ‘w“‘\

N \.'-m«wmw.\m“'fﬁ@rﬂf i

e

s
‘Tr*—c-?m__iww‘,.%w S
s B T I

i

0327,/04:00 Q27 0800 [y

QF7 /0000

CSA-ASC

027 /0800 027/20:00

CSA-ASC

028,/00:00

F00:00

CSA-ASC




Wave Event

® O Increase at one

freq, {Hx)

balloon appears to
correlate with large
scale ULF wave event
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Global Pc 1
Event
e Seen in both
hemispheres

* Seen at P2, A8O,
A81, AB4

e Polar
e S.Pole
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Conductivity Perturbation

Range: 450 km
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Other Data

e NoO X-ray counts, but...

canorus, ver2efleld inverts @

Bazeling: mean for 2003,/01/27
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Discussion

e \What caused of the factor of 2 o
Increase observed by PPB #8 on 27
January 20037 Electrons and X-rays
ruled out by the absence of any X-ray
counts in the on-board detector. Two
Ideas are: precipitating energetic
protons, or the nearby tropospheric
storm .




IMAGE SIP Proton
Auroral Images
FUV proton auroral
Images from the IMAGE
spacecraft for 17:48to
18:05 UT on 27 January
2003.
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Proton Evidence

Akebono RDM Proton

e Energetic proton
count rates from
the RDM detector
on Akebono and the
>16 MeV channel
from the
POES/MEPOMNI
detector on NOAA-
15,-16 and -17
plotted in an L-shell
vs. UT spectrogram
format for 27
January 2003.
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Proton Summary

An MeV proton event was seen In the
outer belt at the right time/place
IMAGE FUV proton aurora images
show arc near balloon location.
Event was Initiated by Sl and IMF
orientation change

‘Pc1 waves with f near equatorial f_
were seen with same time envelope as
o bump.




*

Jan 27, 2003 Conclusion

It appears to us that precipitating energetic
protons are the leading candidate explanation.
*This conclusion points to the fact that MeV
protons sometimes contribute to the post-
noon proton hotspot.

Major reasons are the better temporal
agreement and the lack of known mechanism
for the storm explanation.

*The observation of an electrified extra-tropical
cyclone at this latitude is unusual and
significant.



*
- MINIS: The Balloon Flights

e Small, hand-launched
balloons
e 300,000 ft3
e 70 Ib payload
e 8 day flights

e 35 km (115,000 ft)
float altitude
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MINIS: The Instruments

e X ray scintillation counter

e Detalled, broad energy
spectrum

e 10 MeV maximum
e Electric field, 3 axis
e Magnetic field, 3 axis
e Dc-0.5hz, both fields

e VLF wave power (1-30
kHZz)

e One axis each electric and
magnetic field

e Ambient temperature




MINIS: The Place
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- Class X7.1 Flare, 20 Jan 2005

Mo Dy Begin Max End Reg# Lat CMD X-class
Jan 20 0227 0636 0701 0726 N14 W61 X 7.1 lon Storm, Ground Level Enhancement
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Raw X-ray spectra from 2S for the
interval 0600-0900 UT on 20 Jan 2005,
showing details of the flare onset.
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- Class X7.1 Flare, 20 Jan 2005

Mo Dy Begin Max End Reg# Lat CMD X-class
Jan 20 0227 0636 0701 0726 N14 W61 X 7.1 lon Storm, Ground Level Enhancement

MINIS Flight 2 Raw Spectra
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i, “detected by the palloorf e
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=c@ Counting rates Jum 4
=21 rapidly about 15 min afte
©* x-ray.flare, saturating
- detector and creating

_.. Severe dead-time effects.
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Raw X-ray spectra from 2S for the
interval 0600-0900 UT on 20 Jan 2005,
showing details of the flare onset.
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GLOBAL-,
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*
) Ground Le

e Observed neutron
monitor increases for
GLE 69.

e Top: Polar stations with
cutoff rigidity < 1 GV.

e Bottom: Stations with ‘ soetailliobnii)

20 JANUARY 2005
GLE 69 (Re<1 GV)

PERCENT INCREASE

cutoff rigidity > 1 GV. 20 JANUARY 2005
e (Highest Rigidity GE Beeteh
displayed: Hermanus, Rc T
= 4.4 GV, ~7T%)
e (Highest Rigidity -
recorded: Athens, Rc RS-
= 8.4 GV, ~2%)
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? Proton Flux Measurements by GOES 11

(Particles em2 s sr?)

14 15 16 17 18 19 20 21 22
January 2005

Four separate solar proton events in time period.



- X 7.1/2b Solar Proton Flare at 0636
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MINIS Flight 2 South Vertical Electric Field
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Jumps Followed By Proton Peaks

Goes 12 Magnetic Field

12:00:00
Goes 11 Integral Prptons
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Global Current Flows

‘ EaCh Jum o IMAGE magnetometer network 2005-01-20
preceded by |
AB,>0 spike In
auroral zone
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GLOBAL-,
TCIRCUIT

Details of the Electric field
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Horizontal Electric Field

MINIS FLIGHT 2S

® COnveCthn 0000 M/S. 20—JAN-05

00:00: 0. TO 23:59: 0.

disappears at
the time of the
SEP event
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Magnetic Activity

e Magnetic
activity already
low

e Absent for 6
hours following

i
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SuperDarn Summary

e Potential estimate was Model not Data
Driven




5.

Conclusions

e Solar protons strongly
affect global circuit.

e Changes of
stratospheric
conductivity

e Major changes in
vertical field

e Short out the
magnetosphere?

e Stay tuned. Exciting
results pending!




