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Correlations in the solar wind

HSS Correlations:

•V - T 

•v – Area of Chs

Anti-correlations

•V - n

•V – O7/O6, C6/C5

•V – f (flux tube 

expansion factor)

Fig. 7 from Neugebauer and Snyder (1966)

Fig. 1 Burlaga and Ogilvie (1973)



Observational aspects of ACH – vp

Nolte et al. (1976):

3 Chs at similar latitudes

Fig. 3 of Nolte et al. (1976)
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Observational aspects of ACH – vp

Nolte et al. (1976):

3 Chs at similar latitudes

Evolution of 1 CH (see below):

a further latitudinal dependence

Dataset of 115 Chs/HSSs

Evolution of 6 Chs

Each CH shows a ACH – vp relationship

It's slope depends on the latitude of the CH

Is it a result of the acceleration phase, or 

propagation phase of HSS?
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Simulations: setup

Euhforia (Pomoell and Poedts, 2018): 3d time-dependent MHD simulation

Resolution: 1° x 1° x 0,0055 AU

Properties at 21.5 Rsun:

CH/HSS: |B| = 217 nT Sun/slow solar wind: |B|= 217 nT

P   = 3.3 nPa Pa = 3.3 nP

r = 150 cm-3 r = 500 cm-3

v   = 650 km/s v = 350 km/s



Results at 1 AU: a fast HSS



Results at 1 AU



Fig. 1 Burlaga and Ogilvie (1973)

Results at 1 AU

Fig. 7 from Neugebauer and Snyder (1966)



Results at 1 AU

Properties of HSS have been set to constant, uniform values close to the 

Sun

–> It is a result of the propagation phase of HSSs



Results at 1 AU: In the center of HSSs

Latitudianal width has a minor influence on vp, up to a width of ~10°:

→ Erosion effects at the flanks

Longitudinal width has a stronger effect on vp:

→ Larger mass flux in a radial direction → less deceleration 



Results at 1 AU: In the flanks of HSSs

Relative position of the satellite within the flanks of the HSSs has a huge 

effect

Linear relationship of ACH – vp is a combined effect of higher peak velocity 

of the overall HSS and a relative change of the position in the flank



Results at 1 AU: Radial evolution



Results at 1 AU: Radial evolution



Results at 1 AU: Radial evolution

Erosion 

effects at 

the flanks at 

the very 

beginning!

Deceleration 



Results at 1 AU: Radial evolution

Erosion 

effects at 

the flanks at 

the very 

beginning!



Conclusions

The correlations ACH – vp, vp – T, and vp – 1/n  can be explained by a 

propagational effect of HSS, and are therefore not necessarily 

related to the acceleration phase!

Longitudinal width of CH determines the mass flux, and thus the 

rate of deceleration on its way to 1 AU.

Latitudinal width and position determines the position of the 

satellite with the HSS.

Geometry of CHs is of high importance for the properties measured 

in-situ.

Erosion effects in the flanks take place very close to the Sun!


