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The wonder is key!



Absorption and Emission spectra

Kirchoff’s 
Laws

 1. A luminous solid, liquid or dense gas emits light of all wavelengths.     
 2. A low density, hot gas seen against a a cooler background emits a BRIGHT LINE or EMISSION LINE spectrum.     
 3. A low density, cool gas in front of a hotter source of a continuous spectrum creates a DARK LINE or ABSORPTION LINE spectrum.    





What Color is the Sun?



POPULAR WAVELENGTHS



some wavelengths show  
more detail than others

•Hydrogen Alpha 
•Calcium II K 
•Sodium 
•Visible Light



HYDROGEN ALPHA



POPULAR WAVELENGTHS
Hydrogen Alpha Line



CALCIUM K
Calcium exists in small amounts in the solar 

atmosphere. Under conditions that exist in the Sun's 
upper photosphere and chromosphere, calcium 

looses 1 electron and becomes singly-ionized. It 
then gives off light in the visible range at 3933Å. 

Light at this wavelength is extremely faint but when 
the brilliant photospheric emissions are filtered out, 
the Ca II K line provides important information on 

the large-scale magnetic field structure in the 
chromosphere.



POPULAR WAVELENGTHS
Calcium K Line



WHITE 
LIGHT



all visible wavelengths
POPULAR WAVELENGTHS



What are the Features Called?



An active region is an area in which the tops of magnetic flux 
lines have broken through the Sun’s surface and created a 
localized, transient volume of the solar atmosphere in which 
plage, sunspots, faculae, flares, etc., may be observed.  
Active regions may become quite  complex if the region 
contains two or more bipolar groups. 
Active regions may last for several solar rotations. 
The entry end exit points of the magnetic field lines through the 
photosphere are called “plage” and appear as bright patches 
associated with AR’s. 

What is an Active Region?



What is a Solar Flare?
A solar flare is a sudden 
brightening and eruption of the 
chromosphere (and sometimes 
photosphere) of the Sun due to 
electromagnetic fields reacting to 
each other.  A solar flare is 
primarily a surface feature but 
can eject a large amount of 
energized matter and energy into 
space.  They consist of charged 
particles and intense high energy 
radiation and can almost 
instantaneously heat the 
surrounding plasma to over 10 
million degrees Celsius.  
Solar Flares are rated M, C or X 
class.  The Flare of 10/31/2003 
was X28!



What are Spicules?
A spicule is any one of the thousands of short lived plasma jets rising up to 6000 km from the Sun’s 
chromosphere. Spicules  blanket the entire Sun like “bermuda grass”.  Spicules are constantly rising and 
falling in the Sun’s chromosphere. 



What are Prominences?

A solar prominence is a cloud of solar material, mostly Hydrogen,  
that is being held aloft by strong magnetic field lines



What are Filaments?

A solar filament is the same as a prominence 
except that you are viewing it from the top  

instead of the side



What is a Sunspot?
A sunspot is a very tightly 
packed group of magnetic 
flux lines emanating from 
deep within the Sun’s 
interior that have broken 
through the photosphere.  
Sunspots usually appear in 
groups and have magnetic 
poles with similar polarities 
during the same solar 
cycle.  The field lines are so 
tightly packed that there is 
an absence of any 
unmagnetized material and 
therefore the convective 
flow ceases.  The umbra is 
generally recessed several 
hundred kilometers.  
Sunspots constanty churn 
across the photosphere 
changing shapes and 
numbers.      



What are Faculae and Granules?

Faculae and granules are interrelated in that granules are short lived (<5 minutes) convective cells several hundred miles 
across that release energy as they form and dissipate. Faculae are short term magnetic field concentrations in the 
canyons between the granules and are more common around active regions.   Both of these phenomena are only visible 
in white light. 
 



What is Plage?

Plages are bright cloud-like features found around sunspots that represent  
regions of higher temperature and density within the chromosphere.



What are Coronal Holes?

Coronal holes are darker 
regions of the Corona made 
up mostly of open magntic 
field lines.   
This structure allows for 
exiting solar wind to escape 
at faster velocities than 
normal.  During Solar 
maximum these may be found 
anywhere on the Sun and 
indicate potential problems 
for Earth.



Solar Wind 
The solar wind is a stream of energized, 
charged particles and plasma, primarily 
ionized electrons and protons, flowing 
outward from the Sun at speeds as high as 
900 km/s and at a temperature of up to 1 
million degrees (Celsius). 







What is a  
Coronal Mass Ejection (CME)

A Coronal Mass Ejection is when the  Sun’s 
outer atmosphere (corona) becomes unstable 

to a point where it simply ejects a large 
portion of itself into space!  CME’s are made 
up of mostly ionized Hydrogen and Helium 
but can also contain many trace elements.  

CME’s become a pulse in the Solar Wind and 
can wreak havoc on the inner planets (us). 
CME’s occur 3 or 4 times daily during solar 
maximum as opposed to once a week or so 

during minimum. 
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Imaging the Sun







October 24th 2014 
Peach State Star Gaze 
X 3.19 Solar Flare!















Live Sun on the Internet

NASA SDO





Google “NASA SDO”



What is the Charlie Bates Solar Astronomy Project?

it’s a nonprofit 501c3 educational program in the USA



Typical Outreach Events



Multi-Wavelength Visual Observing



Narrowband Imaging



Solar Spectroscopy



Solar Glasses and Handouts



International Events



Our Philosophy: 

• No political or religious content what-so-ever 

• ego free sharing of science to better the community 

• absolutely no salaries, fees or cost to anything we do 

• copyright, credit and cost free sharing of all images 

• free access to finances and taxes on the internet 

• freely give away any unused equipment for outreach 

• no silly astronomy club bickering or infighting





Thank you for listening 

please share your passion for science 
with others in your community 
to help us get our world back 
on track for space exploration.


