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IPS Observation in Japan

§ 1982~2009 (closed) Multi-site UHF (327 MHz) Observation: 1985~
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Global Solar Wind Structure

« Period: 1984 — (except winter)

« Observation range: 0.2-1.0 AU

« Velocity distribution: mapped on 2.5 Rs by tomographic analysis
« Bimodal structure: low-speed & high-speed solar winds
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Coronal Holes ~ A Source of the Solar Wind

Coronal holes (CHs):
« Dark features in the solar corona (X ray, EUV)

« Magnetically open to the heliosphere
« Source of the solar wind
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Coronal Holes Estimated From PFSS Analysis

Peroid: 1975- (CR1625-)

Data: Helmet streamer
« CR1625-CR1856 : KPNSO or
« CR1857-CR2250 : ADAPT pseudostreamer D|Str|but|on of CH size
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Coronal Holes and their Size

Sine Latitude
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Coronal holes are distributed on ---

« magnetic butterfly pattern (small CH) > decay of active regions

« meridional flow (polar CH extension, middle size)
« both poles (polar CH, large size)
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Coronal Holes and their Flux Expansion Rate

Carrington Rotation
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Coronal holes are distributed on ---

- magnetic butterfly pattern (small CH, large f)
« meridional flow (polar CH extension, middle size, intermediate f)

« both poles (polar CH, large size, small f)
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Coronal Hole Distribution and Solar Wind Speed

Carrington Rotation

Carrington rotation
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Solar wind sources are distributed on ---

« magnetic butterfly pattern (small CH, large f) > mostly low-speed solar wind

« meridional flow (polar CH extension, middle size, intermediate f) > mid-, high-speed solar wind
« both poles (polar CH, large size, small f)=> high-speed solar wind

« Width of low-speed solar wind region reflects the butterfly pattern of the source distribution.
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How is the Solar Wind Structure Determined?
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« Mean velocity along HCS tile angle is about 600 km/s. = boundary of bimodal structure

« HCS tilt angle is a good proxy of the boundary latitude between high-speed and low-speed solar wind
except during solar maxima when the latitudinal bimodal structure is lost.

« dhedimodal boundary latitude: 0 = 0:9485/422.6, Krakow, Poland

10

80



HCS Tilt angle and Spherical Harmonics
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Tilt angle, Spherical Harmonics and Solar Wina
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« Ratio of the powers of non-dipole to total of spherical hermonics up to 2" order predicts solar wind

bimodal boundary as well as HCS tilt angle.
« We can obtain the solar wind bimodal boundary latitudes by estimating the non-dipole contribution of

the spherical harmonics to the total power.
« However, the velocity structure in low-speed wind should be obtained by another method.
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Latitudinal Structure of fand V
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LATITUDE

Reconstructed Solar Wind Structure

Solar Wind Velocity (1975-2021)
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Correlation between Vjpg and Vy = 302 + 227% s R~0.74.
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Latitude structure derived from f shows less sharp boundary. > Need more improvements
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Summary

* |[PS observation tells us the long-term variation of the solar
wind structure from 198b.

« Sources of the solar wind distribute on the magnetic butterfly,
meridional flow, and both poles.

« HCS tilt angle and powers of spherical harmonics
coefficients are good proxies of the bimodal boundary
latitude.

* Flux expansion rate can be used for an estimation of velocity
structure in the solar wind (R~0.74). However, the boundary
of the bimodal solar wind seems to be less-sharp.




