
Omicron	Ceti	-	Mira

The	cool	red	giant	star
historically	known	as
Mira	but	officially	named
Omicron	Ceti	has	been
known	for	about	400
years.	It	was	discovered
on	August	13,	1596,	by
Dutch	astronomer	David
Fabricus,	who	mistook	it
for	a	nova	because	it
later	faded	from	view.
The	name	Mira	means
"The	Wonderful".	It	is
considered	to	be	the	first
case	of	a	variable	star.

Mira	is	a	binary	system	with	separation	about	70	times	more	than	that
between	Earth	and	the	Sun,	(equal	to	an	angular	size	of	only	0.6
arcseconds	--	the	apparent	diameter	of	a	dime	at	four	miles	away).	It	is
the	prototype	for	an	entire	class	of	stars	known	as	"Mira-type
variables."	Although	once	like	our	Sun,	Mira	is	now	at	the	end	of	its	life,
and	has	evolved	into	a	cool	red	giant	star	that	is	highly	variable	in
brightness.	Contracting	and	expanding	every	332	days,	Mira	sheds	vast
amounts	of	material	through	its	powerful	"wind"	of	gas	and	dust.	The
orbital	period	of	the	companion	star	is	about	400	years.	(NASA)

The	top	image	above	is	a	NASA	Hubble	Space	Telescope	image	of	the
cool	red	giant	star	Mira	A	(right)	and	its	binary	companion	taken	on
December	11,	1995	in	visible	light	using	the	European	Space	Agency's
Faint	Object	Camera	(FOC).	At	bottom	left	isHubble's	visible-light
image	of	the	disk	of	Mira,	revealing	an	odd,	asymmetrical	shape
resembling	a	football.	This	may	be	tied	to	dramatic	changes	occurring
during	its	expansion-contraction	cycles,	or	to	the	presence	of
unresolved	spots	on	its	surface.	Hubble	measurements	show	the	red
giant	star	is	700	times	larger	than	our	Sun.	The	lower	right	image	is
made	in	UV	light.	Hubble	resolves	a	small	hook-like	appendage
extending	from	Mira,	in	the	direction	of	the	companion	that	could	be
material	from	Mira	being	gravitationally	drawn	toward	the	smaller	star.
Alternately,	it	could	be	that	material	in	Mira's	upper	atmosphere	is
being	heated	due	to	the	companion's	presence.	PHOTO	CREDIT:
Margarita	Karovska	(Harvard-Smithsonian	Center	for	Astrophysics),
and	NASA

If	Mira	were	at	the	center	of	our	solar	system,	it	would	extend	out	more
than	300	million	miles,	well	beyond	Mars'	orbit	and	nearly	two-thirds	of
the	way	to	Jupiter.	Mira's	companion	is	a	white	dwarf	that	is
surrounded	by	material	captured	from	Mira's	wind.	At	a	distance	of
about	400	light-years,	Mira	is	the	closest	wind-accreting	binary	system
to	Earth.

"Mira	is	the	brightest	and	most	famous	long-period	pulsating	variable
in	the	sky,	and	gave	the	name	to	this	whole	class	of	stars.	It	changes	its
brightness	normally	between	maxima	of	about	3rd	magnitude	and
minima	of	about	mag	10,	but	occasionally	brighter	maxima	up	to	mag
2.0	are	observed	(e.g.	by	William	Herschel),	or	fainter	when	Mira	stays
at	about	magnitude	5.	At	a	distance	of	about	400	light	years,	this
corresponds	to	absolute	magnitudes	of	about	-2.5	near	the	maxima	and
+4.7	near	its	minima,	so	giant	cool	Mira	is	only	about	as,	or	even	less
luminous	than	our	sun	near	its	minima,	but	brightens	up	to	about	700
and	occasionally	even	over	1500	solar	luminosities	near	the	maximum
of	its	cycle."(seds.org).

A	whole	class	of	variable	stars	have	been	named	after	Mira.	"Mira-type"

Index

Star
concepts

http://hyperphysics.phy-astr.gsu.edu/hframe.html
http://hyperphysics.phy-astr.gsu.edu/hbase/Starlog/starcon.html#c1


stars	are	variables	with	a	period	of	around	100	-	1000	days	and	with
visual	light	variations	of	more	than	2.5	magnitudes.	Over	6000	"Mira
variables"	are	now	known.

This	light	curve	from
AAVSO	shows	the
variation	in	intensity
from	the	Mira	binary
system.
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Beta	Ceti
"Beta	Ceti	is	a	bright,	giant	star	with	a	hot	corona	that	radiates	about
2,000	times	more	X-ray	power	than	the	Sun.	Scientists	suspect	that	this
X-ray	activity	is	somehow	related	to	its	advanced	stage	of	evolution
called	core	helium	burning.	During	this	stage,	the	core	of	the	star	is
very	hot	(more	than	a	hundred	million	degrees	Celsius)	and	converting
helium	to	carbon	via	nuclear	fusion	reactions."(Chandra)

Credit	NASA/CXC.	This	Xray
image	was	taken	by	the
Chandra	Xray	Observatory	on
June	29,	2001	.

"Using	the	theory	of	how	stars	evolve,	we	can	reconstruct	the	history	of
Beta	Ceti,	a	star	with	a	mass	of	about	3	Suns.	Over	the	first	billion
years	of	its	existence,	Beta	Ceti	was	powered	by	nuclear	fusion
reactions	converting	hydrogen	to	helium	in	the	core."(Chandra)

"After	the	hydrogen	in	the	core	was	exhausted,	the	central	region	of	the
star	contracted	until	hydrogen	gas	around	the	helium	core	became	hot
and	dense	enough	for	hydrogen	fusion	reactions	to	ignite	there.	This
powerful	new	energy	source	caused	the	outer	regions	of	the	star	to
expand	greatly	and	cool.	At	this	point	Beta	Ceti	became	a	red	giant.
During	the	red	giant	phase,	Beta	Ceti	would	have	been	a	very	weak	X-
ray	source."(Chandra)
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"After	about	10	million	years,	the	core	of	the	star	contracted	and
heated	to	more	than	100	million	degrees,	enabling	helium	fusion
reactions	to	occur	there.	In	this	core	helium	burning	stage,	which	will
last	100	million	years	or	more,	the	overall	diameter	of	the	star	has
shrunk	to	about	20	times	that	of	the	Sun	and	the	surface	temperature
has	increased,	so	it	is	no	longer	a	red	giant	star.	"	(Chandra)

Sources

http://chandra.harvard.edu/photo/2004/bceti/
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