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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
Fi3 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, EOS, 2002)
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SAPS ) E#ARI R E) (Foster et al., 2004)
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Figure 1. High resolution coherent scatter observations of electric field vanability with the Millstone Hill UHF radar
reveal periodic wavelike structures within the SAPS channel. The line indicates DMSP observations of the equatorward
extent of auroral electron precipitation.
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Gilant undulation (Lui et al., 1982)
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Ground-based all-sky TV observation
of giant undulation
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Figure 2. All-sky and projected images of giant undu-

lation at 2358 UT.

Nishitani et al., GRL, 1994.

Figure 1. Sequenlial pictures, at 3 minute intervals,
of all-sky TV images obtained at SANAE between 2358
UT and 0007 UT.
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Temporal and Spatial
characteristics of giant undulation
(Nishitani et al., 1994, GRL)
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Henderson et al. (JGR, In press)
IMAGE FUV imagelZ&4giant undulation® 7 8l

e Start-to end observation
of giant undulation

 Westward propagation,
which is consistent with
Nishitani et al. (1994)

o Speed: 0.6 km/s, period:
~1100 s.

o Correlated with SAPS
| : structure observed by
jirheicodll S DMSP driftmeter

e Consistent with the
growth of a shear flow or
ballooning type instability




2-D electrostatic particle simulation by
Yamamoto et al. (1993, 1994)
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RCM simulation of the interchange
iInstabllity in the inner magnetosphere
(Sazykin et al., 2002)
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e The spatial grid scale is much larger than the
spatial scale of giant undulations



Event study:
2008/04/23 0830-1000 UT

During a main phase of a
storm (Minimum Dst=-43 nT)

Hokkaldo radar: duskside
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Movie: 2008/04/23 0830-1000 UT

0800 005 (1 14) 11.070 MHz 0800 005 (1 14) 10.353 MHz




2-D LOS plot (M [UEEIZE R)
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RTI plots for all beams
(07-10 UT, 30-75 MLAT)
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SUPERDARN PARAMETER PLOT 23 Apr 2008
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SUPERDARN PARAMETER PLOT 23 Apr2008*
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Conclusions

One event is studied for the periodic oscillations of SAID/SAPS
structure.

Its period, propagation velocity and wavelength are 30 min, 700 m/s
and 1200 km respectively.

Relation between SAPS/SAID and IMF Bz is not clear.

The structure appears during the main phase of a geomagnetic
storm, which is consistent with the result by Kataoka et al. (2009).

It has similar characteristics to traditional ‘giant undulation’ auroral
structures. The present period is different from the results by Foster
et al. (2004) and Nishitani et al. (1994), but it is comparable with the
result by Henderson et al. (2010) (~ 1100 seconds). In any case
some kind of instability must be working for the generation of the
present structure.

Operation of special modes such as ‘themisscan’ programs is
promising for monitoring detailed characteristics of SAID/SAPS
oscillations.



Nov. 08, 2008 periodic (~ 5 min) osclillation of
duskside sunward flow in the auroral zone,
observed during THEMIS mode
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Examples of recurring SAPS
during THEMIS mode

2008/04/06 0800-1100 UT
2008/04/26 0900-1100 UT
2009/03/24 1000-1200 UT
Westward flow > 500 m/s
for < 66 geomag. Lat.
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