How 10 Observe the Sun

An excerpt from OAWS#16

By Jim Thempsely
Sering 201 7
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Anatomy of the Sun

Internal structure: INTERIOR:

inner core
radiative zone Subsurface flows CORE: (25% Ry,,)

convection zone . RADIATIVE: (25-75% Ry,,)
N\ . CONVECTIVE: (75-100% Ry,

EXTERIOR:

PHOTOSPHERE: photons are
finally free, what we see (peak
emission)
CHROMOSPHERE: active lower
atmosphere, neutral H exists,
less bright than photosphere
CORONA: low density upper
atmosphere, much hotter than
photosphere, much less bright
an photosphere
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How HoT Is the Sun@
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How To Observe Sun’s Layers

leave for NASA & ESA

al to build neutrino detector in your basement)

Photosphere
Lower Chromosphere ium Il - K
Mid-Upper Chromosphere

Corona




White Light Observing

isual band at safe intensity

al way to observe Sun

www.flickr.com/photos/alexandra4
Alexandra Hart

Solar Filter
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naked eye solar glasses ~$0-20




White Light Observing — Examples

allimages: J. Thompson

Solar Filter UV/IR Cut Herschel Safety Wedge uv/RCut




sarcgranue. YVNAT TO LOOK For

filaments

umbra
granules

penumbra

light bridge

\ |

bi-polar light flares,
sunspot very intense
group : magnetic
activity
around
uni-polar sunspots;
sunspot rare to see

SUNSPOT GRANULES PORES hze in areas

FACULAE LIMB DARKENING LIGHT BRIDGE/STREAMER to




Calcium II-K Observing
v/ narrow (.s-808) band in NUV (393-398nm)

existing sCope + ERF (energy rejection filter)
to “observe” Sun

luntsolarsystems.

Screw-0On Filter Fixed Etalon

emperature
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Calcium Il Observing — Examples

Baader Herschel Wedge
+ Omega Optical Ca-K

allimages: J. Thompson




dark
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Jamey L. Jenkins,
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Photosphere

Most Ca-K filter systems
are K1-K2 sub-band

: small bright points,
away from other activity,
within middle of super granule,

.; # short lived (~10min)

image: J. Thompson

. : French for “beach”,
patchy bright regions w/
higher temp., found most
often near sunspots, visible
predominantly in Ca-K, mark
area of increased magnetic
activity, connection to faculae
unclear
weak but bright baekground
altern, overlays'super-
es in.photosphere (large
ective pattern), last

SUPER GRANULE j[gle]l=Xe=]]
Qkm size
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Hydrogen ll-a Observing

arrow (0.3-0.7A) band in dark red (656.28nm)
s require tuneable etalon
o way to observe Sun
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Dedicated Ho Scope Temp.

Tilt Tuned Etalon

controlled
ess with T)

much cheaper DIY tilt-tuned possible but poor performance




Hydrogen ll-a Observing — Examples

allimages: J. Thompson




SPICULES iual jets of hot gas, moving
000 kph, last ~10min
FIBRILS R stretched & distorted

PROMINENCE
FILAMENT
FLARE

. : area of increasing magnetic
activity (growing plages, start of sunspots)

. : kind of fibril in active regions,
joins areas of opposite magnetic poles

emerging
flux region
(EFR)

quiet region
filaments (QRF)

74

spicules
(chain)

sunspot

spicules

(bush)

\

active region
filaments (ARF)

(colour inverted for'@
dark = hot




Corona Observing

000,000th as bright as photosphere
rtunity to observe is during total eclipse
L chromosphere visible also

.

Both images: Miloslav Druckmuller




Totality or Bust

i Drive times to the centerline of ® Ottawa two
the August 21, 2017 total solar eclipse day’s drive
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| Map by Michael Zeiler, March 2017.
Analysis performed with ArcGIS by Esri.com
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