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Super Dual Auroral Radar Network
(SuperDARN)
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Number of operating HF radars: 25 (17 in the northern and 8 in the southern
hemispheres) as of December 1, 2010



SuperDARN Hokkaido radar (2006.11-)
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SAPS (Sub-Auroral Polarization Stream)
and SAID (Sub-Auroral lon Drift)
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Fig. 1. Simultaneous radar and in situ measurements of auroral and SAPS plasma characteristics

were acquired during a dusk overflight of the Millstone Hill incoherent scatter radar by the DMSP

F13 satellite near 01:00 UT on 12 April 2001.The SAPS is seen as a broad region of sunward
plasma convection centered at 53°A.

(Foster and Burke, EQS, 2002)

SAPS: located
equatorward of the
auroral oval, broadly

distributed

SAID: located inside
SAPS, localized in
latitude (sometimes
SAID coincides with
SAPS)

trough: plasma density
depletion region



Periodical Oscillation of SAPS/SAID electric field variability
observed with the Millstone Hill UHF radar (Fnc’rpr et al. 20()4)

L21803 FOSTER ET AL.: SAPS ELECTRIC FIELD VARIABILITY L21803
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Figure 1. High resolution coherent scatter observations of electric field vanability with the Millstone Hill UHF radar
reveal peniodic wavelike structures withun the SAPS channel. The line indicates DMSP observations of the equatorward
extent of auroral electron precipitation.

Oscillation of the electric field structure with period ~ 5 minutes was observed.

Since it is 1-D observation, it is impossible to discuss the 2-D structure.




Possible factors affecting
SAPS/SAID oscillations / changes

* Development of ring current
— Ebihara et al. (2009): Hokkaido radar
— Kataoka et al. (2009): Hokkaido radar
« Southward IMF
— Oksavik et al. (2006): Wallops radar

« Substorm effects
— Koustov et al. (2008): Hokkaido radar

* Instabilities in the inner magnetosphere —
ionosphere system—several time scales
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oscillation
«  period:
«  ~30 min
“< velocity:
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| wn COOrds.
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* wavelength:
Joore ~1200 km (1.5h MLT)
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Short-period SPAS/SAID oscillation: Pi2
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2010/4/5-9 magnetic storm



Courtesy of Y. Ebihara

Dst variation
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* Minimum Dst -84 nT
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% main phase for 1 day

« Ring current



2010 April 6, 1000-2000 UT
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LOS velocities (HOK, KSR)
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RTI plots for multiple beams

SUPERDARN PARAMETER PLOT & Apr2010*

Hokkaido:vel ~  unknownscanmode (33 00)
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Quite similar signatures for
all the beams

Does not look like
propagating structures

Oscillation due to the
forced large-scale electric
fields?

No clear relationship with
substorm / geomagnetic
activity (will be shown in
the next slides)
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Feb. 29, 2008 event

SUPERDARN PARAMETER PLOT 29 Feb 2008™"

Hokkaidn: "u'El narmal (ow) scan mode (150

Beam 5 1200 (060) to 2000 (060)

(o 2 L B B B
B I . . I||

i I 11 IIIII LIFI L

:. | LU Illﬂﬁ- ! | _

1 F '

M f“;.._

Ln
un
I

Ln
o
T

Magnetic Latitude

&

40

B A o
B e e e e

”20"“

Ground
Scatter



H Comp. 6000T/div(KTN, TIK,CHD,KOT,ZYK.MCQ) 50nT/div(Others)

TIK

CHD

MGD

MSR

R1Kk

PEL

EWA

KTE

BSV |

CAN [~

oooo 0300 0600 0900 L1200 L300 LEOO 2100 2400

210 MM Magnetic Field Data, 1-min Averages
Feb 29 2008 Day 60

II|"|"|"|"|"|"|II
MI\JMM 'f\,\wr‘?"":
MM\W“ MW/HN\M
bbb e M SN
M’”

Mﬁww\ﬁ nw\% Iﬂ\f,\b \%\
TN A ’\'“ ﬂjﬂk\mj

W‘”\_ﬁwm \IA/.M “’r\\/ﬁ“\ #J\

fw ‘\ fi

AN \
/vamm ’\ﬁm\

AT T T A T R (AT I R R R

Universal Time

210pket  FuiJul 9 15:04:06 2010

210

[~

geomagnetic
field data



03 Biey 2010 00:40:00 UT

- v BRI
SuperDARNILEE-F=R i pr s (R
HFL—4—{2006.11) __ ol y
4 -‘:_}/ . ;// /
e, © J

* Periodic oscillations of SAID/SAP Y“? |
observed by the SuperDARN Hol =
have a wide range of temporalsc.
from a few min to 1 hour. \_

 Long time scale (~ 1 hours) oscillations aie not
directly correlated with solar wind parameter
changes or global geomagnetic activity although
local geomagnetic activity have similar periods
(not 1 to 1 correspondence) Further
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generation mechanisms.

* |In order to accumulate more examples we need:

— Radar operation under higher solar activity
— Deployment of more mid-latitude radars
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