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Abstract  Using the FAST/TEAMS observations on the declining phase of solar cycle 23
(SC23), we individually calculated the H' upflow rates during geomagnetic quiet times (K p<<
2") and disturbed times (Kp==3") over the southern (SH) and northern (NH) high-latitude
polar regions, respectively. We investigate into the long-term magnitude of upflow intensity and
correlations between the hemispheres. It is found that the total intensity is significantly enhanced
during geomagnetic disturbed times by a factor of 1. 04 and 1. 45 for the northern and southern
hemispheres, respectively. The enhancement in southern hemisphere is more dramatic than that
in northern hemisphere, the hemispherically averaged intensities all arrive at ~ 22% during
disturbed times while the quiet time upflow rate is ~ 15% and ~ 20%, respectively. The

midnight and dawnside upflows are more sensitive to geomagnetic disturbance. The upflow rates
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increase remarkably at low boundary of aurora oval, and during disturbed times, the high

occurrence upflow region spreads from the dayside cusp region towards the midnight auroral zone

and towards lower invariant latitudes. In addition, the polar cusp region moves gradually to the

dawnside during disturbed times.
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Fig. 1 The panels. from top down. illustrate the 1 eV~12 keV H" energy-time spectrogram, =1 keV and<1 keV H™

pitchangle-time spectrograms, 1 eV~12 keV O" energy-time spectrogram, the Kp level and spacecraft altitude plot at the
20:35—21:35 UT interval. The differential energy fluxes are logarithmically transformed and are enhanced before the
first vertical ref line (20 :42 UT) and after the second ref line (21 :25 UT) at the upward directions, which is from —45°

to 45° exactly
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Fig. 2 Bins for statistical analysis are grided into 2°X 7. 5% at ILat-MLT, where the invariant latitude runs from 50°to 90°

while the magnetic local time is from 0:00 to 24 : 00. The sample size in northern (a) and southern (b) hemisphere are

sufficient for the statistical analysis except the >>80°ILat polar cap region which will not be discussed due to the insufficient

samples. Note the samples are accumulated from March, 2000 to October, 2005 and are on different scales but in similar

spatial distribution between the two hemispheres
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Fig.3 According to Eq. (6), occurrence frequencies of upflow H" over the NH (a,b) and SH (c,d) are calculated
individually in quiet (left two panels) and disturbed (right two panels) times and are color coded on a 0~0. 5 scale as a
function of ILat and MLT. The energy level of the ions goes from 1 eV to 12000 eV. The bins are interpolated to the half

size to that in Fig. 2
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Table 3 The average upflow rate of H™ in different altitudinal intervals in northern hemisphere (NH)

and southern hemisphere (SH)

Altitude/km 2000~2500 2500~3000 3000~3500 3500~4000 4000~4200
Quiet 21.6840. 69 21.9540. 65 22.1440. 64 21.294+0. 61 36.73+2.19
NH Disturbed 20.6640. 75 21.0740. 69 20.64-0. 63 23.2540. 64 37.3542.20
S/Q ratio 0.95 0.96 0.93 1.09 1.02
Quiet 17.174+0.53 16.46+0.53 16.57+0. 48 15.14+0. 41 44.5041. 58
SH Disturbed 22.3340. 63 24.7340. 69 22.6140.59 21.080. 54 48.25+1. 62
S/Q ratio 1. 30 1.50 1. 36 1.39 1.08
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Fig. 4 Similar to Fig. 3, the logarithmically transformed net fluxes of upflowing H" are calculated and comparisions

are made between the two hemispheres as well as the two geomagnetic conditions. The legend runs from 3 to 6
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Fig.5 Similar to Fig. 3, altitudinal slice images of occurrence frequencies averaged over the all hemispheric [Lat-MLT

bins at rising altitudes for the two hemispheres on magnetically quiet (left) and storm conditions (right), respectively.

Altitude from 2000 to 4200 km is sorted into four groups as labeled around the image corner
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Fig. 6  Step plots of H™ upflow rate (hemispherically
averaged) versus altitude running from 2000 to 4200 km
in step of 200 km for northern hemisphere (blue) and
southern hemisphere (red) during quiet (solid line) and

disturbed (dash line) times, respectively
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Fig. 7 Step plots of H™ upflow rate (hemispherically
averaged) versus magnetic local time running from 0 :00
to 24 :00 in step of 2 h for northern hemisphere (blue)
and southern hemisphere (red) during quiet (solid line)

and disturbed (dash line) times, respectively
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Table 4 The annual mean upflow rate of H™ in northern hemisphere (NH) and southern hemisphere (SH)

Year 2000 2001 2002 2003 2004 2005

Quiet 21.6440.95 17.69=+0. 67 23.4740.82 38.63+1.11 15.73+0.67 8.2940.61

NH Disturbed 23.05%0.97 16.96=20. 69 30.0641.05 35.1141.02 16.8340.63 3.7440. 38
S/Q ratio 1.07 0. 96 1.28 0.91 1.07 0. 45

Quiet 37.48+1.09 4.5140. 28 33.86£0.99 12.0440. 67 15.4140. 65 8.6310.62

SH Disturbed 39.70x1.07 7.1840.48 42.30£1.11 16.4240. 56 19.06=0. 68 11.4440.75
S/Q ratio 1. 06 1.59 1.25 1. 36 1.24 1.33
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