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Solar Observation Part |: Global Interest

ESA & NASA NASA ESA Solar Orbiter
Solar & Heliospheric Parker Solar Probe
Observatory (2018)




Solar Observation Part |1: Parker Probe Early Data
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Solar Observation Part I1l: Why Do We Care?

(Moon Landing Photo of 1969)
- by 1 8

Current Dependence on Satelite & SpacecrafAtA Technology NASA Artem]sﬂ]ssyon

(Artist’s lllustration)

SpaceX: Mars Misson



Space Weather Part |: Solar Variances

Solar Prominence
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Space Weather Part Il: Geomagnetic Storms

CMEs emit particles that can travel toward and interact with Earth’s upper atmosphere and disturb its magnetic field, which is
shaped by the background solar wind

Source: National Aeronautics and Space Administration (illustration). | GAO-19-98



Space Weather Part ll1: Historical Solar Storms

“Halloween" Solar Storm, October 28 2003. CME X45 Solar Storm, July 23 2012, (Similar in Magnitude to the 1859 Carrington Event)

Images By: NASA, SOHO Spacecraft, LASCO Instrument, C2 Detector




NWU Solar Observation Part |: Our Telescopes

50MM H-ALPHA PRESSURE TUNED SOLAR TELESCOPE
(Hydrogen Alpha Telescope)

NEXSTAR 8SE COMPUTERIZED TELESCOPE
(White Light Telescope)
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NWU Solar Observation Part Il: Hydrogen-Alpha Telescope

50MM H-ALPHA PRESSURE TUNED SOLAR TELESCOPE
(Hydrogen Alpha Telescope)
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Hydrogen alpha

» Aperture Size: 50 mm
» Focal Length: 350 mm
» Focal Ratio: 7




NWU Solar Observation Part I1l: White Light Telescope

NEXSTAR 8SE COMPUTERIZED TELESCOPE 18 Aug 2017 n I
(White Light Telescope)
, LU » Schmidt-Cassegrain

Active Region 2671 TeIESCOpe
2y » Aperture Size:
e - 203.2mm (8")
. » Focal Length: 2032mm
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» Focal Ratio: 10
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Sunspot Dynamics Part |: Solar Magnetic Differential Rotation

MAGNETIC ROTATION FOR POLAR LATITUDES AVERAGED FROM 1967 IANUARY 170 1981 Decmmen 31
BASED 0N YEARLY AVERAGED CORRELATIONS
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Sunspot Dynamics Part II: Which Way is "Up"?

NWU CSR: White-Light Telescope

"The Sungazer”
June 19 2017

Why can't we tell which way is "up"?
(How the image should be oriented.)
Calculations and comparisons require
a fixed universal coordinate system.
Why are two images never the same?
The factors:

» #1 Hemispherical
position.(Image perspective)

» #2 Time delay. (Snodgrass
differential rotation)

» #3 Instrumental / handling
errors. (Unique orientation)




Sunspot Dynamics Part lll: Orienting Images to Match

NWU CSR: White-Light Telescope, June 19 2017

Solarham Amateur Radio
Station, June 19 2017
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Sunspot Dynamics Part lll: Orienting Images to Match

NWU CSR: White-Light Telescope, June 19 2017

Solarham Amateur Radio
Station, June 19 2017

Steps of the program:

to dvffzrznnm actual sunspots from static.

nates of these sunspots (cartesian) and arrange in

# te
terms of size.

#4 Define position v in terms of each image’s largest sunspot.
(Vectors ensu and quality isn't an issue)

 between these two position vectors.

#75 ¢ mase through (s nsle and i the sunspots share the
same latitude & lontude caomm:ees (Whict
where as cartesian coordinates aren't

#8 If the longitude / latitude coordinates aren't the same.

coordinates of the reference image along the line of latitude o

repeatedly test i ehe moges wil then match. (This ensures that the time
ela e es are taken into a an actually

s* equation)




Sunspot Dynamics Part lll: Orienting Images to Match

NWU CSR: White-Light Telescope, June 19 2017 (Rotated Image)

Solarham Amateur Radio
Station, June 19 2017
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The Future in Mind: NWU CSR Solar Dome

NWU CSR; Future Solar Dome Sketch (Currently Under Construction)

Credit:
Mnr. Thys Taljaard
Head

Instrument Makers
North West University
(Potchefstroom Campus)

» Plan: Use the program to calculate how the telescope should be rotated / oriented
& Use the solar dome to easily rotate and fix the positions of the telescopes.

> Result: Minimal handling errors and a the capability to compare data with other
scientists within solar observation.
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