
Astronomy
Type Earth	Science
Category Study
Description Teams	will	demonstrate

an	understanding	of
Variability	of	Low	&	Mid-
Mass	Stars.

Event	Information
Approx.
Time 50	minutes

Impound No
Allowed
Resources

One	of	the	following:	

two	three-ring	binders
one	computer/tablet
and	one	three-ring
binder
two	computer/tablets

Always:

two	calculators
Rotates No,	only	topics	rotate
Eye
Protection None
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This	article	is	about	the	Astronomy	event	in	general.	For	information	on	topics	for	specific	years,	see
Astronomy#Topics.
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Official	Resources
Website www.soinc.org

/astronomy-c	(https://ww
w.soinc.org/astronomy-c)

Division	C	Results
1st West	Windsor-Plainsboro

High	School	South
2nd Mountain	View	High	School
3rd Iolani	School

Season Topic

2022 Variability	of	Low	&	Mid-Mass	Stars

2021 Star	Formation	and	Evolution	and	Galaxy	Formation	and	Evolution	1

2020 Star	Formation	and	Evolution	and	Galaxy	Formation	and	Evolution

2019 Stellar	Evolution	and	Starburst	Galaxies

2018 Stellar	Evolution	and	Type	II	Supernovae

2017 Stellar	Evolution	and	Type	Ia	Supernovae

2016 Stellar	Evolution	and	Exoplanets

2015 Stellar	Evolution	and	Star	and	Planet	Formation

2014 Stellar	Evolution	and	Variable	Stars

2013 Stellar	Evolution	and	Type	II	Supernovae

2012 Stellar	Evolution	and	Type	Ia	Supernovae

2011 Active	Galaxies

2010 Galaxies

2009 Variable	Stars

2008 Variable	Stars

2007 Variable	Stars

For	information	regarding	stellar	evolution,	please	see	the	Stellar	Evolution	main	page	and	the	Star	and	Planet
Formation	main	page.

For	more	information	about	supernovae,	please	see	Astronomy/Type	Ia	Supernovae	and	Astronomy/Type	II
Supernovae.
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https://scioly.org/forums/viewtopic.php?f=387&t=23463
https://scioly.org/forums/viewtopic.php?f=297&t=18471
https://scioly.org/forums/viewtopic.php?f=297&t=15708
https://scioly.org/forums/viewtopic.php?f=297&t=12419
https://scioly.org/forums/viewtopic.php?f=266&t=10947
http://scioly.org/phpBB3/viewtopic.php?f=228&t=9654
https://scioly.org/forums/viewtopic.php?f=217&t=7980
http://scioly.org/phpBB3/viewtopic.php?f=193&t=6527
http://www.scioly.org/phpBB3/viewtopic.php?f=173&t=5021
https://www.soinc.org/astronomy-c
https://scioly.org/wiki/index.php/2022
https://scioly.org/wiki/index.php/2021
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Galaxies
https://scioly.org/wiki/index.php/2020
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Galaxies
https://scioly.org/wiki/index.php/2019
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Starburst_Galaxies
https://scioly.org/wiki/index.php/2018
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Type_II_Supernovae
https://scioly.org/wiki/index.php/2017
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Type_Ia_Supernovae
https://scioly.org/wiki/index.php/2016
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Exoplanets
https://scioly.org/wiki/index.php/2015
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Star_and_Planet_Formation
https://scioly.org/wiki/index.php/2014
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Variable_Stars
https://scioly.org/wiki/index.php/2013
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Type_II_Supernovae
https://scioly.org/wiki/index.php/2012
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Type_Ia_Supernovae
https://scioly.org/wiki/index.php/2011
https://scioly.org/wiki/index.php/Astronomy/Active_Galaxies
https://scioly.org/wiki/index.php/2010
https://scioly.org/wiki/index.php/Astronomy/Galaxies
https://scioly.org/wiki/index.php/2009
https://scioly.org/wiki/index.php/Astronomy/Variable_Stars
https://scioly.org/wiki/index.php/2008
https://scioly.org/wiki/index.php/Astronomy/Variable_Stars
https://scioly.org/wiki/index.php/2007
https://scioly.org/wiki/index.php/Astronomy/Variable_Stars
https://scioly.org/wiki/index.php/2021#Discussion_over_Event_Replay
https://scioly.org/wiki/index.php/Astronomy/DSOs
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution
https://scioly.org/wiki/index.php/Astronomy/Star_and_Planet_Formation
https://scioly.org/wiki/index.php/Astronomy/Type_Ia_Supernovae
https://scioly.org/wiki/index.php/Astronomy/Type_II_Supernovae


The	H–R	Diagram

Spectral	Class	Properties

Type Temperature	(Kelvin) Color Hydrogen

O 30,000-60,000 Blue Weak

B 10,000-30,000 Blue-White Medium

A 7,500-10,000 White Strong

F 6,000-7,500 White Medium

G 5,000-6,000 Yellow Weak

K 3,500-5,000 Yellow-Orange Very	Weak

M 2,000-3,500 Red Very	Weak

Yerkes	Classification

Designation Definition

0	or	1a Hypergiant/Extremely	Luminous	Supergiant

1a Luminous	Supergiants

1ab Intermediate	luminous	supergiants

1b Less	luminous	supergiants

II Bright	giants

III Giants

IV Subgiants

V Main	Sequence

D White	dwarfs

Spectral	Class

Yerkes	Classification

H–R	Diagram

https://scioly.org/wiki/index.php/File:Hertzsprung-Russell_diagram.jpg
https://scioly.org/wiki/index.php/Astronomy/Stellar_Evolution


Main	article:	Astronomy/Variable	Stars

Cepheid	Variables	are	stars	that	lie	on	the	instability	strip	and	have	a	fixed	period-luminosity	relationship.	This
relationship	allows	for	the	determining	of	distances	to	objects	and	galaxies.	Additionally,	Cepheid	variables	pulsate	via
the	kappa-mechanism,	where	if	the	opacity	of	a	star	increases	with	temperature,	more	heat	is	trapped,	causing	the	star
to	expand.	However,	as	it	expands,	it	becomes	more	transparent,	releasing	that	heat,	and	decreasing	in	size	once
again.
RR	Lyrae	Variables	are	stars	that	are	similar	to	Cepheid	variables,	but	are	older	and	have	shorter	periods	than
Cepheids.	They	have	relatively	lower	mass	so	are	more	common	than	Cepheid,	but	they	are	also	fainter.	The	brightness
varies	based	on	similar	mechanism	as	Cepheids,	although	they	can	have	modulation	in	periods	called	Blazhko	effect
due	to	resonance.
Mira	Variables	are	asymptotic	giant	branch	red	giants	that	have	luminosity	amplitudes	of	2	to	11	magnitudes.	The
prototype	of	this	type	of	star	was	Omicron	Ceti,	also	known	as	Mira.	The	entirety	of	the	star	is	expanding	and
contracting,	causing	the	fluctuations	in	luminosity.

Rotating	variable	stars	vary	in	brightness	due	to	its	rotation,	potentially	causing	sunspots	to	appear	into	view.	These
darker	regions	on	the	star	reduce	the	luminosity,	and	thus	appear	to	have	variable	luminosity.
Eclipsing	variable	stars	are	stars	that	vary	in	brightness	due	to	our	view	being	obscured	by	another	object.	Just	as
astronomers	can	detect	the	minute	difference	in	brightness	of	exoplanet	transits	in	transit	photometry,	they	can	detect
the	variations	in	brightness.	As	the	secondary	star	travels	around	the	primary,	the	primary	star's	brightness	appears	to
dim,	even	though	the	star	itself	may	not	be	undergoing	any	changes	to	its	properties.

Population	I	has	the	greatest	concentration	of	metals,	and	most	of	them	are	relatively	new	stars	that	have	taken
metals	expelled	from	other	stars.	The	Sun	is	included	within	this	group,	as	are	many	stars	in	the	outer	reaches	of	our
galaxy.	These	make	up	the	majority	of	stars	in	spiral	and	irregular	galaxies.	Open	clusters,	which	are	mostly	located	in
the	spiral	arms	of	a	galaxy	contain	mostly	Population	I	stars.
Population	II	has	some	heavy	metals,	but	not	as	much	as	Population	I,	as	they	are	older	and	did	not	benefit	from	as
much	metal	dust	as	newer	stars	did.	Stars	in	globular	clusters	and	near	the	core	of	our	galaxy	belong	to	this	population.
Smaller	galaxies	also	have	more	stars	in	this	population.	Population	II	stars	also	make	up	the	majority	of	stars	in
elliptical	galaxies.	There	is	also	a	hypothetical
Population	III	consisting	of	the	very	first	stars	with	little	to	no	metal	content,	as	they	did	not	exist	near	the	beginning	of
the	universe.	They	did	not	last	very	long,	but	helped	the	metals	to	form	for	the	later	populations.

Intrinsic	Variable	Stars

Extrinsic	Variable	Stars

Stellar	Populations

Galaxies
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A	diagram	demonstrating	Kepler's	First	Law.
For	a	more	basic	diagram,	see	the	Solar
System	page.

Orbital	Motion

Kepler's	Laws
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https://scioly.org/wiki/index.php/Solar_System#Law_1
https://scioly.org/wiki/index.php/File:Kepler2.gif
http://www.youtube.com/watch?v=Pa3Of_3vpRc


Binary	Systems

Determining	Distances

Cepheids	and	RR	Lyrae
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https://scioly.org/wiki/index.php/Astronomy/Variable_Stars


A	period-luminosity	graph

A	diagram	of	parallax	showing	how	the
apparent	position	of	Star	A	changes	from
January	to	July.	Over	this	time	span,	the
Earth	travels	2	AU,	so	half	of	the	total
change	is	used	as	the	value	for	parallax,	in
arcseconds.	This	value	can	then	be	used	to
determine	distance	in	parsecs	using
1/parallax.

Distance	Equations

Triangulation/Parallax

Hubble's	Law

Distance	Modulus

Radiation	Laws

https://scioly.org/wiki/index.php/File:Period_Luminosity_Relationship.gif
https://scioly.org/wiki/index.php/File:Parallax.jpg
https://scioly.org/wiki/images/c/c6/Formula_Sheet.pdf
http://en.wikipedia.org/wiki/Black_Body


For	information	about	using	JS9,	please	see	the	Astronomy/JS9	page.

Inverse	Square	Law

Other	Math
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Binder
Advantages

Ability	to	take	things	in	and	out	of	the	rings
The	process	of	organizing	the	binder	helps	to	retain	information
Provides	a	hard-copy	of	information
Ability	to	write	notes	on	the	papers

Disadvantages
More	limited	in	terms	of	data	storage
If	the	binder	is	not	used	frequently,	it	can	be	difficult	to	find	certain	information
Large	binders	use	up	LOTS	of	paper	and	ink,	making	it	expensive	to	update	and	maintain

Laptop
Advantages

Much	higher	capacity	for	data	storage
Easier	to	carry
Availability	of	Find/Search	functions
Provides	light	if	taking	test	in	a	planetarium
Cheaper	(free)	to	update	information	and	maintain	the	notes,	as	printing	is	not	necessary
No	limit	on	the	amount	of	information	available	for	use

Disadvantages
No	hard-copy	of	the	information	(unless	one	binder	and	one	laptop	are	used)
More	difficult	to	write	personal	notes
Battery	could	run	out	during	the	event

Formula	Sheet	for	Math	Portion	of	Astronomy
List	of	Deep	Sky	Objects
Reach	for	the	Stars	for	some	sample	pictures

FuzzyLogic's	Notes
Magikarpmaster629's	Notes

foreverphysics'	Notes
Nickf852's	Notes
Nickf852's	DSO	Info	Sheet
phys1cs'	Notes

Astronomy	Notes	(http://astronomynotes.com/)	-	Good	overall	site	for	the	basics	of	Astronomy
Swinburne	Astronomy	Online	(https://astronomy.swin.edu.au/cosmos/U/Universe)	-	Good	site	for	basics	on	different
astronomy	concepts.
American	Association	of	Variable	Star	Observers	(http://www.aavso.org)	-	For	information	on	variable	stars.
Chandra	X-Ray	Observatory	(http://chandra.harvard.edu/index.html)	-	Most	DSOs	can	be	found	here	with	lots	of
information,	as	well	as	a	lot	of	information	on	astronomy.
Chandra	X-Ray	Observatory	Science	Olympiad	Page	(http://chandra.harvard.edu/edu/olympiad.html)	-	Resources
specifically	for	Science	Olympiad	Astronomy,	including	webinars.
NASA	Astronomy	Picture	of	the	Day	(http://apod.nasa.gov/apod/astropix.html)	-	Great	for	finding	images	of	DSOs
SIMBAD	Astronomy	Database	(http://simbad.u-strasbg.fr/simbad/sim-fid)	-	Gathering	quick	facts	about	a	DSO	(such	as
coordinates,	redshift,	etc.)
NASA	Space	Math	(http://spacemath.gsfc.nasa.gov/)	-	Provides	work	sheets	for	a	wide	variety	of	Astronomy	math
problems	to	practice	that	section.
List	of	Messier	objects	-	Helpful	for	identification.
Khan	Academy	Cosmology	and	Astronomy	(http://www.khanacademy.org/science/cosmology-and-astronomy?k)	-	Easy
to	digest	videos	on	the	basics	of	Astronomy.
Onward	to	the	Edge	(http://onwardtotheedge.wordpress.com/)	-	An	astronomy	blog	run	by	scioly.org's	own	AlphaTauri,
syo_astro,	and	foreverphysics.

Laptop	or	Binder?
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