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Stars	

Peterborough	Astronomical	Association	
Novice	Astronomy	Class	#3	

April	1,	2022	
Brett	Hardy	

	

Image	courtesy	Rick	Stankiewicz	

Twinkle,	twinkle	little	star	…	
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A	Star	is	Born	

•  Enormous	cloud	of	hydrogen	gas	
and	dust	

•  Star	forming	region	

NASA,	ESA	&	M.	Livio	
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Nuclear	Fusion	

•  Nuclear	fusion	begins	in	the	core	
•  Two	hydrogen	atoms	fuse	
•  Produces	helium,	heat	and	light	
•  Inward	force	of	gravity	=	outward	

force	of	fusion	
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Our	Sun	

•  G-type	main-	
							sequence	(G2V)	
•  Yellow	dwarf	
•  Red	dwarfs	
•  	50	%		&	>	Sun’s	mass	
•  Brown	Dwarfs	
•  >	0.07	mass	of	Sun	
•  Emit	IR	

Sun	Spots	

•  Magnetic	disturbance	
•  ~	2,000°	C	cooler	
•  Last	for	days	or	weeks	
•  Umbra	and	penumbra	
•  Massive	
•  Produce	UV	and	soft	X-ray	

emissions	
•  Influence	Earth’s	upper	

atmosphere	
•  11	year	cycle	
•  Solar	maximum	2025	

Rick	Stankiewicz	
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Space	Weather	

•  Solar	wind,	flares	and	coronal	
mass	ejections	(CME)	affect	
planets	

•  High	speed	magnetic	and	charged	
particles	

•  Implications	for	exoplanets	
•  400	km/s	
•  Aurora,	communication,	electrical	

grids	
•  Advanced	Composition	Explorer	

(ACE)	
•  Parker	Solar	Probe	
•  Space	weather	

•  spaceweather.com	

Stellar	Evolution	

•  Hertzsprung-Russell	Diagram	
•  Relates	a	star’s	temperature	and	

luminosity	
•  OBAFGKM:	Oh,	Be	A	Fine	Girl/Gal,	

Kiss	Me	
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Life	Cycle	
	
•  Size	matters	

Stellar	Distance	

•  Stars	are	widely	separated	and	far	
away	

•  Parallax	good	to	~	330	ly	
•  Brightness	and	colour		
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•  UY	Scuti	
•  4.8	billion	km	diameter	vs.	1.4	million	

Binary	&	Multiple	Star	Systems	

•  Most	stars	are	born	in	groups	
•  Binary	&	multiple	star	systems	

•  Position	angle	(degrees)	
•  Separation	(arc	seconds)	
•  Orbital	period	

•  Eclipsing	binaries	
•  Spectroscopic	doubles	
•  Optical	double	stars	(line-of-sight)	
	

Stefan	Binnewies/Josef	Pöpsel/Capella	Observatory	
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Variable	Stars	

•  Variable	stars	fluctuate	in	
brightness	

•  Intrinsic	&	extrinsic	causes	
•  Short	period	&	long	period	

variability	
•  Amateur	scientific	observations	

•  Photometry	

•  American	Association	of	Variable	
Star	Observers	(AAVSO)	

	

Solar	Observing	
	
Warning!	
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Solar	Eclipse	

Rick	Stankiewicz	
	

Totality	

Rick	Stankiewicz	
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Totality	

Rick	Stankiewicz	
	

Planetary	Transits	
	
•  Mercury	&	Venus	

	

Sean	Dunn	
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Build	Your	Own	Sundial	
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Novice	Astronomy	Class	#4	
The	Solar	System	
May	6,	2022	


