ELF Whistler Dependence on a Sunlit Ionosphere
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lower ELF range (1-250 Hz) that descend monotonically in frequency, (SZA < 90°) but persist after sunset
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Low latitude ionosphere (above) shows similar behavior as Wang et al. [2011]
Figure 3. The dominant species during the day is O* at altitudes above the F-peak.

50.0

llllllllllll llllll

Illl‘lll

— ' O N S U e ' e The ionosphere at the South Pole (right) experiences a similar transition in 100 e
Time Bopsed (mise) . minant ion ies that i rv higher alti . < a0 b E
ELF power spectra were manually inspected in 1-hour plots for Sl t_o S|pEiEs el Is elose _ed at ghe ?‘““des.. . . _ & 80 B
. . o ) : - Peaks in occurrence of ELF whistlers align with transition times of dominantion § so>™>_ ~ _-------- —o =
whistler signatures. Events were individually expanded in 2 minute . A N S Lo F - - H E
spectra to determine Af and At species between H* and O" . . = . -
' - lon composition transition still occurs after ELF whistlers stop appearing (03/22), s 20 e TS T T T T e e IS g T A T
which implies that other factors must still be important %0 5 0 20
r
Frequency range of ELF Whistlers at South Pole Flk(t%)queng}/bin 7. BimOdaI/DiUI‘nal BEhaViOI‘ 8- CO“CIUSiOnS
ﬂl:l- I I | I I I I | I I yme Ian
T i frequency) Prior ELF whistler observations exhibit a diurnal variation in the occurrence| |v" ELF whistlers are connected to the effects of a
g times, which fits with the connection to a sunlit ionosphere. The south pole sunlit ionosphere
= Low data also displays a diurnal pattern, but the SZA is nearly constant over the| |v" Higher solar flux levels (as illustrated by F10.7
(T S S Y f <90 Hz course of a single day. So what changes? solar flux index) increase probability of
N I B A occurrence
N The orientation of the geomagnetic south pole (GMSP, 79.8° S, 108.2° E)| |v Trends in ionospheric composition during
2 { Eﬁ W{ | relative to the sun changes as it rotates about the geographic pole. occurrence of ELF whistlers matches at both
> Mid low and polar latitudes
Lt | | | | | | 1 | | | ! 9OHZ<f<115HZ .
. _ _ _ _ _ Center frequency of ELF whistlers vs
N l | Geomagnet|c Pole Location geographic Iongltudz?)gfgeomagnetlc south pole Outstanding Questions:
3 | Calculation m What causes daily change of ion composition at
S High u south pole?
o | | f> 115 Hz UT —
™ | | 15 | | | I 20 | | HLT — 27.[_ - . . .
Time of Day (UT) 24 Why does diurnal variation of ELF whistlers track

Average Values the dayside location of geomagnetic south pole?

2004 ELF Data Summary 0 = Ocpsp (%) — 07
28 29

Data available: 94%

What is different about events in 100 Hz bin that

I|II|I|I|bI|>I<

At (S 37 il : T
" (A)t , , - ELF whistlers primarily TR causes the cluster in the post-midnight sector?
P 0 0/a | N ] ) ++ 1 X 200
X AXis: 670/0 (370/0 in summer) o A . . . observed when GMSP in a 39 _f>
YAxs: o 94% (95% In summer) aX dawn/dusk sector : o e bt et e e e Sraee e
AT (HZ) 32 15 25 — the years. Research at the University of New Hampshire was supported by NSF Grant ANT-0513990.
ELF WhISﬂeI‘ Even'[S - © [ . niversity of New Hampshire, Space Science Center, Durham,
# |dent|f|ed . 342 H |gh f 94 110 151 POSt' NOoon ga p matCheS . -100 — - + +f< 90 Hz ; Eew Jer‘geyflwstitul;le ofrfl'er::hnols'opgy, Cinter.forCSoI;r-T([a)rreZtrial gSsearch, Newark, NJ
- owf & o5 1o | | result from previous studies S G il S , Coresonin aor Brce i (e gunh o)
. : (e'g' Wang et al [2005]) u R X X1> 115 Rz References:
X AX'S 50% Y AXlS 100% Af/At 088 053 084 X — Heacock, R. R. (1974), Whistler-like pulsation events in the frequency range 20 to 200 Hz. Geophys. Res. Lett., 1: 77—

79. doi:10.1029/GL001i002p00077
-200 Kim, H., M. R. Lessard, J. LaBelle, and J. R. Johnson (2006), Narrow-band extremely low frequency (ELF) wave
phenomena observed at South Pole Station, Geophys. Res. Lett., 33, L06109, doi:10.1029/2005GL023638.

Caveat : An a p pa re nt d rlft I n SYSte m tl m e |S CO rre Cted U Sl n g 6 h O U r Sentman, D. D., and D. A. Ehring (1994), Midlatitude detection of elf whistlers, Journal of Geophysical Research:

Space Physics, 99(A2), 2183-2190, doi:10.1029/93JA02103.

Offset |t 2nd half Of year. T|me Offset |S Ver|f|ed by teChn|C|an records ELF Wh|St|erS W|th d mean frequency b€|OW 90 HZ or above 115 HZ appear Wang, Y.-C., K. Wang, H.-T. Su, and R.-R. Hsu (2005), Low-latitude elf whistlers observed in Taiwan, Geophysical

Research Letters, 32(8), doi: 10.1029/2005GL022412, 108102.

at SP station and corroborated by 2010 data set. almost exclusively when the geomagnetic south pole is on the dayside Wang, K. ¥.-C. Wang, H-T. Su, R-R. Hsu and T.-. Lin (2011), Wave mode ofthe lowlaitudinal ELF-whisters, .

Geophys. Res., 116, A09323, d0i:10.1029/2011JA016832.




