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Apollo 11 Solar Wind Composition (SWC) Experiment being deployed by Buzz Aldrin
Courtesy NASA
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Figure 9. Concentrations of *He and “He in the uppermost part of the exposed Apollo 16 SWC foil.
The two helium isotopes came virtually from the same direction. The positions of foil pieces around
the reel were determined by a red marker on the reel (see Figure 4). The particle distributions around
the reel and on the uppermost straight portion of the foil were found to be compatible with beams of
3He and “He with high Mach number. The curves correspond to high Mach number flows integrated
over the exposure time.

TABLE III

Abundances of Helium, Neon and Argon Isotopes as Measured in the Solar Wind with the
Apollo SWC Experiments]
Mission He Flux  “He/?Ne “He/’He 20Ne/22Ne  22Ne/?INe 30Ar38Ar

10/cm?s
Apollo 11 6.2+1.2 43090 1860+ 140 1350+ 1.0 - -
Apollo 12 8.1+1.0 62070 2450+ 100 1325+0.5 3052 53+£05
Apollo 14 42+4+0.8 55070 2230+ 140 13.65+0.35 30 £3 5.2+0.5
Apollo 15 L1725 55050 2310£120 1370035 3052 H5.2:+035
Apollo 16 120+ 1.8 57050 2260100 13.80+04 295+4 55+04
Apollo 16 (Pt) — - 2180=£180 136 £03 31 £3 HHIT04
Average - 37070 2350£120 137 03 30 £3 354103

I'The errors given are 2o errors and include statistical as well as systematic uncertainties
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https://www.youtube.com/watch?v=sA
SbVkK-pOw



https://www.youtube.com/watch?v=sASbVkK-p0w

DAILY SUNSPOT AREA AVERAGED OVER INDIVIDUAL SOLAR ROTATIONS
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https://www.youtube.com/watch?v=dNnZTGMnXS8

https://www.youtube.com/watch?v=TW,jtYSRIOUI



https://www.youtube.com/watch?v=dNnZTGMnXS8
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https://www.youtube.com/watch?v=2k09bTCY3Mw
https://www.youtube.com/watch?v=6L3ms9jpyK4



https://www.youtube.com/watch?v=Zk09bTCY3Mw
https://www.youtube.com/watch?v=6L3ms9jpyK4




He et al. 2010
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Belcher andlDlavis (1971)
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Radial Pattern









Dipolar Streamers/Coronal Helmet Streamers

Unipolar Streamers/Pseudostreamers






Feldman, Landi, and Schwadron, 2005

ORIGIN OF THE SOLAR WIND: THEORY

Wang et al. 2000
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Fe ion fraction

Lepri et al. 2012
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Von Steiger et al. 2000
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Gruesbeck et al. 2011



Coronal/Photospheric Abundances

Particle Measurements
Solar wind

Coronal Spectroscopy



Table 1

Abundance Estimates for Streamers

Feature Height High FIP Low FIP
0 S Si Fe
Photospherc 893 721 7155 7.59
Corona 839 694 759 7.57
July 25 Core 1.5 7.68 6,10 6.60 6.90
July 25 Core 1.75 7.69 590: 6.40: -
Tuly 25 Core 2.0 <7.51 5850 620 -
July 25 Legs L.5 840 660 710 7.50
July 25 Legs 1.75 8.30 620 6.90: -
July 25 Legs 2.0 8136 620: 6095 -
July 23/24 1.5 850 660 7.50 740
Aug. 21 1.3 8.66 640 780 775













D’Amicis et al. 2019

Solar Wind Speed (km/s)

Solar Wind Speed (km/s)
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Gosling et al 2014

Owens, Crooker, Longwood, 2013

Owens, Crooker and Lockwood, 2013
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Fast solar wind
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The Advanced Composition Explorer
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Table 1

A Selected List of Commonly Used Solar Wind Categorizing Schemes

Solar Wind Types

In Situ Signature Used

References Use or Introduce
the Schemes

Fast/slow wind

Proton speed

Lepri et al. (2013)
Schwenn et al. (1981)
Gosling (1997)

Hot/cold electron

temperature wind

Ionic charges state
ratios of
O?+/06+, C6~'-/C5+

Zhao et al. (2009, 2014, 2016)

Zhao & Landi (2014a,
2014b)

and C8* /C** Landi et al. (2012)
von Steiger &
Zurbuchen (2016)
Coronal-hole- Fe/O abundance ratio  Stakhiv et al. (2015)
boundary
wind von Steiger et al. (2000)
Zurbuchen et al. (2002)
Coronal-hole- Proton-specific Xu & Borovsky (2015)
origin entropy,
/Streamer-belt- proton Alfvén speed Stakhiv et al. (2015)
origin

/sector-reversal-
region

& proton temperature

Hefti et al. (1999)







https://izwl.caltech.edu/ACE/ASC/level2/IvI2DATA MULTI.html
https://izw1.caltech.edu/ACE/ASC/level2/index.html
https://izw1.caltech.edu/ACE/ASC/DATA/level3/swepam/index.html

https://cdaweb.gsfc.nasa.gov/

http://ufa.esac.esa.int/ufa/#plots



https://izw1.caltech.edu/ACE/ASC/level2/lvl2DATA_MULTI.html
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