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ightest object in the sky and

sun is a star and

observing the sun, we can



Facts about or Sun
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mass of the Solar System. It is
a near-perfect sphere, with
oblateness estimated at
out 9 millionths, which

ans that its polar diameter
fers from its equatorial
iameter by only 6.2 mi.

ce the Sun consists of a
ma and is not solid, it
rotates faster at its equator
than at its poles. This
behavior is known as
differential rotation and is
caused by convection in the
Sun and the movement of
mass, due to stee
temperature gradients from
the core outwards.
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(s about or Sun

woun Sun developed

e and may be related
olish sun appear in

5, including Old

On sunna,

Jutch zon, Old
man Sonne,
a, and G n

, the Sun is personitied ¢ dess
anic paganism Sunna. Scho
that the Sun, as a Germanic
nay represent an extension of a
o-Indo-European sun deity due
O }la\lean linguistic connections

d Norse Sol, Sanskrit Surya,
Lithuanian Saulé, and Slavic

h weekday name Sunday is

tteste Old English (Sunnandeeg; "Sun's
day", fro fore 700) and is ultimately a
result of a anic interpretation of Latin

dies solis, itself a translation of the Greek.
The Latin name for the star, Sol, is widely
known but is not common in general
English language use; the adjectival form is
the related word solar.




Facts about or Sun

9% of the
ne
us,

only a fe
ma and then re
m direction and a
. Therefore it takes a
n to reach the Sun's
he photon travel
),000 and

e photon's trip
onvective outer
wer and far between,
- ergy. The
is the transparent surface of

where the photons escape as
e light. Each gamma ray in the Sun's
core is converted into several million
photons of visible light before escaping
Iinto space.
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ium; the t

).9% and 8.8% of the
he Sun in the
tosphere, respective
1eavier elements, ca
als in astronomy,
yunt for less than .2% of

dant metals are

oxygen (roughly .08% of

the Sun's mas

, carbon

S
(0.03%), neon 80.02%), and

iron (0.02%).
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Sunspots in H- alpha




Stlspots and the sunspot cycle

= The number of sunspots visible on the Sun is not constant, but varies
over an l1-year cycle known as the solar cycle. At a typical solar
minimum, féew sunspots are visible, and occasionally none at all can
be seen. Those that do appear are at high solar latitudes. As the
sunspot cycle progresses, the number of sunspots increases and they
move closer to the equator of the Sun.

Monthly average Sunspot Number
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Stlnspots and the sunspot cycle

eat influence
e weather, and a significant
ce on the Earth's climate since
he Sun's luminosity has a direct
lationship with magnetic activity.
ar activity minima tend to be
elated with colder temperatures,
onger than average solar cycles
nd to be correlated with hotter
nperatures. In the 17th century,
solar cycle appeared to have
opped entirely for several decades;
few sunspots were observed during
this period. During this era, known
as the Maunder minimum or Little
Ice Age, Europe experienced
unusually cold temperatures. Earlier g g Maunde!
extended minima have been i
discovered through analysis of tree ¥ v
rings and appear to have coincided — Kl Rl RIC IRl
with lower-than-average global

temperatures.
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Maunder Minimum

inimum coincided with the middle —
of the Little Ice Age, during which
America were subjected to bitterly

sal connection between low sunspot
ivity and cold winters has recently been made using
a from the NASA's Solar Radiation and Climate
eriment which shows that solar UV output is more
ble over the course of the solar cycle than

tists had previously thought.

me scientists hypothesize that the dense wood used
in Stradivarius instruments was caused by slow tree
growth during the cooler period. Instrument maker

ntonio Stradivari was born a year before the start of
the Maunder Minimum.
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White Light Filters

s out the
by the
lengths

n the surfac
e filter also lets you
ce solar eclipses or

transits sately. Itis
to choose a solar > .
its snugly, so before IY
yur filter, you should S T
he outside diameter
our telescope carefully.

Filters typically cost from $40
to $150 depending on size of
scope.




Hydrogen Alpha

ing solar
ar corona,
our

. 1 (H-alpha

hoice. These high quality
1ed for blocking all light e

pha wave length. This is an
ission line for solar

as the Sun's surface layer

oh proportion of

'he H-alpha filter allows safe

1 of the entire solar disc,

() perb views of prominences,

chrom e, and surface details such

as sunspots, plages, flares, filaments,

and granulation. They are meant for

both visual observing and

- astrophotography.

=  Filters run from $300 to $2000,
depending on what size filter you want.

Filters




T

wavelengths of light, the

ommon of whichis H-

pha. The H-alpha telescope

Oows safe observation of the

e solar disc, providing

erb views of prominences,

mosphere, and surface

ails such as sunspots, plages,

g, filaments, ang

granulation. H-Alpha filtering

k also gives the most "natural" view
" of the sun, in brilliant yellow,

orange, and red.

m Costis from $599 for a 35mm (1.5
inch) to $9,000 for a 152mm (6
inch) scope.



http://www.optcorp.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/1/5/15164-l_1.jpg
http://www.optcorp.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/l/s/ls35t1.jpg

which
Vs,
dual

‘oup C
elatively large
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\ Facula.
ion: (ine grain
~ structure of the solar
k btosphere. Grains appear to

~ be one to two arc-seconds in
diameter.




1€rims for Observing the Sun

Bl fiber
ut

rrot nding
nbra.
Ibral fragment:
mbra without a
5 Penumbral grain:
oranular or small
patchy structure that
“may be visible in the
penumbra.
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~ solar disk appears
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oe anything from a
- single isolated sunspot to a

complex elongated cluster
f spots.

bra: The uark black
rea of a Sunspot.

ANilson effect: This effect
perspective is seen

vhen a sunspot is near the
solar limb. The umbra
appears displaced within
the penumbra, usuall
toward the center of ti]*le
sun.




Wms for Observing the Sun
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LETs for Observing the Sun

R ) i

; el
— Solar Flares

T CNNG =
an Bombs —Micro
hat appear as tiny
ight transient points
most often found in
Flux Regions or on
sunspots where the

field is breaking the

o Moustaches

a itchy H-alpha
brightenings on the solar
- disk, usually found in or near
- active regions, which can last
for several days.







Viodified Zurich Sunspot

Configuration of Group
CIaSS | q onfigw q

@ A -Single small spot (single magnetic

polarity).
@  B-Very small distribution of small spots.
= C - Two or more small spots, at least one of

which has a detectable penumbra.

B D - Moderately sized group of spots, several of
which may have noticeable penumbrae.
Magnetic complexity of D-type regions are
usually capable of producing C and low-
intensity M-class flares.

B E-Moderate to large area of a fairly complex
system of sunspots, several of which have
noticeable penumbrae and good definition.
Often capable of producing minor C-class as
well as major M-class flares.

m  F-Large to very lar%§ area of a complex
system of sunspots. These regions are often
capable of producing major X-class flares as
well as numerous major M-class and many C-
class events (depending on their magnetic
complexity).

o H - Single large to very large sunspot (not
usually capab%e of producing significant
ener%etic events). This type of sunspot is
usually manifest in the dying phase of a
sunspot group.




WVIEintosh Sunspot Classification
SS/Ste [,T‘l Type of

Largest Spot

[;{ (scale for both figures)
@ p - Penumbra type of the
l

argest spot in the group.
X - Smgle SpOt. ! Distribution
r - Rudimentary. - of Spots

= s -Small symmetric.
= a- Small asymmetric.
= h - Large symmetric.
= k- Large asymmetric.

B c- Relative sunspot
distribution or compactness of
the group.
= x - Single spot.
= 0 -Open group (separated by

quite a wide space).

= i-Intermediate (moderate
sunspot compactness in the

group).
= ¢ - Compact (very dense and
complex spots within the

group).




Wne system all together

Modified Zurich Sunspot Classifications
Courtesy of A.L.P.O. Solar Section - Rik Hill

Type of
Largest Spot

>
l—{ (scale for both figures)

Configuration of Group

5 10 15 20

Distribution
of Spots




SUNspotters Observing Program

SUNSPOT DRAWING
' Observer: Location:

In. the League s Sunspotter program, .011 Universal date/time: Telescope effective aperture:
Wlll make two sets of drawings. The first shyiqualty=e e e = > o0 0 Telescope focal length:
set iS ﬁve detailed sketches 0 SUHSpOt (Excellent, good, fair, poor) Eyepiece focal length:
groups. The second set is 20 or more seinginarcseconds:_________ Magnification

: s (smallest detail seen where a photospheric Filter type:
sketches of the whole solar disk during granule is 1.5-2 arc seconds)
two solar rotations (one rotation is about
30 days) . Three letter McIntosh Sunspot Classification:

B Your five sunspot sketches must be done

on five different days. These sunsFot
ﬁroup drawings must be accurately
abeled as to time, observing conditions,
equipment used, and sunspot class. On
each drawing, several features must be
identified. In order to see and identify all
of the items, you will need to observe a
rather complex sunspot group of
Modified Zurich class D, E, or F. You
may need to observe the sunSHot group
close to the limb to pick out all the

details . Umbra

'——%\\ Penumbra
Ty Facula

X Light bridge (if present)
Y Penumbril fibril (if visible)
Show approximate direction of Solar North with an arrow

Label the following on your sunspot drawing:

Answer the Following

®

e s granulation visible? yes no

e |s penumbral grain visible? yes no

e Does drawing show Wilson effect? yes _no




SUN s potters Observing Program

= In the second set of drawings,
you will sketch the whole disk of
the sun throughout the passage of == E—
large sunspot groups during two ——w
different solar rotations. Outline B4
the sunspot penumbrae and
shade in the umbrae on the large
circle. Classify all the sunspot
ﬁoups on the disk and show the
cIntosh classification letters on
the small circle. Do a sunspot Wl Sunspot o )
count, compute the Wolf
Number, and fill out all the other
blanks on the form. One of your
sketches (in either the first or
second set of drawings) should
show the "Wilson effect".

SOLAR DISK DRAWING




Observing Program
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the
equired to
images.
or
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10 a
. main feat
ilaments, plages, flares, a
ora. The penumbra may be
‘it has lower contrast in H-
hite light.

t is detailed sketches or
different forms that solar
e on the limb of the Sun.

t, you will make detailed
ages of individual features
e dis e Chromospheric Sun,

1 MUS lude six of the nine
specific features.
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