B0O0O7-01 Ooo:cC O0:100 210 9:00-9:15

goboboboobotooboobbooboboobood

#00 00 [1;00 00 [2;00 00O [3]
[1]0000000;[21000STED; 810000000000

Evolution of large-scale solar wind structure during the rising phase of cycle 24
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Recent solar magnetic field data (http://wso.stanford.edu/) indicate that the heliospheric current sheet is significantly inclinec
to the equator, suggesting that the cycle 24 maximum is almost here. The data also indicate that the magnetic polarity revers
of the Sun is going on; The polarity at the North pole is about to change at present, while that at the South pole remains as |
was in the previous cycle. Such asymmetric configuration of the Sun’s magnetic field was observed in the past. Nevertheles
its evolution in cycle 24 is of great interest, since this cycle has some peculiarities such as weakening of polar fields and smalle
occurrence of the sunspot. Furthermore, heliospheric response to peculiar solar activities is also an interesting subject. Evidenc
which suggest shrinkage of the heliosphere have been reported from recent solar wind observations. In this presentation, we w
show how the solar wind has evolved during the period between the last minimum and the present using our ground-based ol
servations.

Global observations of the solar wind have been carried out regularly since early 1980s at the Solar-Terrestrial Environmen
Laboratory (STEL) of Nagoya University using the 327-MHz multi-station interplanetary scintillation (IPS) system. IPS obser-
vations which enable access to high latitude solar winds are valuable, since Ulysses measurements are no longer available
present. Our IPS data collected over more than three decades reveals that the solar wind systematically changes its large-sc
structure with the solar cycle. IPS data also show that the solar wind in the extended minimum between cycles 23 and 24 has
clear difference to those in past minima; the IPS data taken in 2008 indicate a marked growth of fast wind at equator and a spl
of slow winds into northern and southern mid-latitude regions. This fact is considered to be closely linked with the weakening of
the Sun’s polar magnetic field. In order to investigate the evolution of the cycle 24 solar wind in more detail, we intend to collect
good IPS data as much as possible by improving the observation system. The IPS systems at Fuji and Kiso were upgraded
2010, and three-station IPS measurements have been made regularly since 2011, although they have often interrupted by sud
failures of the antenna driving system.

Recent IPS observations suggest that the solar wind evolves rapidly between 2009 and 2011. IPS data for 2009 show th
well-developed fast winds exist over both poles, and that the slow wind is distributed along a narrow belt at the equator. This
is a typical feature which has been observed in the past solar minima. Note that the latitude width of equatorial slow wind bel
during May-June 2009 was very small. IPS data for 2011 indicate that polar fast winds greatly diminished particularly at North,
and that the slow wind region spread to mid- and even high-latitudes. This feature is similar to what we observed in the pas
solar maxima, but out IPS data show low-latitude fast winds in this cycle exist more frequently than the past. We compare oul
IPS data with polar field data from WSO observations, and found that fast (slow) wind areas have positive (negative) correlatior
with polar fields. The important point to note here is that IPS data in cycle 24 change with polar fields following a different track
from the past cycles. This difference is ascribed to the effect of higher-order moments of the Sun’s magnetic field. In contrast tc
the speed data, density fluctuation level (Delta Ne) data do not show any clear dependence on the solar cycle. Instead, the I
data show that the high (low) Delta Ne area on the source surface remains small (large) despite of progression of cycle 24. Th
global reduction of Delta Ne level occurred in the declining phase of cycle 23, and this fact suggest that the solar wind mass flu
drops over the period spanning multiple cycles.
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