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New	ThoughtHunaLaw	of	AttractionLife	force	("energy")MetaphysicsNew	Thought	beliefsNew	Thought	literatureOmnipresencePositive	mental	attitudeProsperity	theologyMovementMajor	DenominationsDivine	ScienceJewish	ScienceReligious	ScienceSeicho-no-IeUnityChurchesAffiliated	New	Thought	NetworkAgape	International	Spiritual
CenterCenters	for	Spiritual	LivingChurch	of	the	TruthChurch	of	the	Fuller	ConceptInternational	New	Thought	AlliancePsychianaRenaissance	Unity	Interfaith	Spiritual	FellowshipUniversal	Foundation	for	Better	LivingSchoolsEmerson	Theological	InstituteUnity	Village,	MissouriOther	groupsAffiliated	New	Thought	NetworkAssociation	for	Global	New
ThoughtEschatologyHome	of	TruthInternational	Divine	Science	AssociationInternational	New	Thought	AllianceLeague	for	the	Larger	LifeLiving	Enrichment	CenterNew	Civilization	ChurchThe	Infinite	WayPeopleList	of	New	Thought	writersHistoricalWilliam	Walker	AtkinsonJoseph	Sieber	BennerNona	L.	BrooksHenry	Harrison	BrownH.	Emilie
CadyDale	CarnegieRobert	CollierMalinda	CramerHoratio	DresserJulius	DresserAnnetta	Seabury	DresserHenry	DrummondMary	Baker	EddyWarren	Felt	EvansCharles	FillmoreMyrtle	FillmoreUrsula	Newell	GestefeldPerry	Joseph	GreenCharles	F.	HaanelFrank	Channing	HaddockNapoleon	HillEmmet	FoxErnest	HolmesFenwicke	HolmesEmma	Curtis
HopkinsChristian	D.	LarsonA.	K.	MozumdarPhineas	Parkhurst	QuimbyFlorence	Scovel	ShinnSamuel	SmilesElizabeth	TowneRalph	Waldo	Trine'Three	Initiates'	(authors	of	the	Kybalion)Thomas	TrowardWallace	WattlesLilian	WhitingElla	Wheeler	WilcoxModernMichael	BeckwithRhonda	ByrneTerry	Cole-WhittakerWayne	DyerMatthew	FoxJames	Dillet
FreemanThaddeus	GolasJoel	S.	GoldsmithKyle	GrayStuart	GraysonLouise	HayEsther	and	Jerry	HicksJean	HoustonByron	KatieCaroline	MyssEarl	NightingaleJoel	OsteenCatherine	PonderDella	ReeseW.	Clement	StoneMasaharu	TaniguchiEckhart	TolleIyanla	VanzantNeale	Donald	WalschStuart	WildeGary	ZukavCategoriesNew
ThoughtBeliefsChurchesLiteratureOther	groups	Religion	portalvteLouise	Lynn	Hay	(October	8,	1926	August	30,	2017)	was	an	American	motivational	author,	professional	speaker	and	AIDS	advocate.	She	authored	several	New	Thought	self-help	books,	including	the	1984	book	You	Can	Heal	Your	Life,	and	founded	Hay	House	publishing.Hay	was	born
Helen	Vera	Lunney	in	Los	Angeles	to	Henry	John	Lunney	(19011998)	and	Veronica	Chwala	(18941985),	Hay	recounted	her	life	story	in	an	interview	with	Mark	Oppenheimer	of	The	New	York	Times	in	May	2008.[1]In	it,	Hay	stated	that	she	was	born	in	Los	Angeles	to	a	poor	mother	who	remarried	Louise's	violent	stepfather,	Ernest	Carl	Wanzenreid
(19031992),	who	physically	abused	her	and	her	mother.	When	she	was	about	five,	she	was	raped	by	a	neighbor.	At	15,	she	dropped	out	of	University	High	School	in	Los	Angeles	without	a	diploma,	became	pregnant	and,	on	her	16th	birthday,	gave	up	her	newborn	baby	girl	for	adoption.[citation	needed]She	then	moved	to	Chicago,	where	she	worked	in
low-paying	jobs.	In	1950,	she	moved	on	again,	to	New	York.	At	this	point	she	changed	her	first	name,	and	began	a	career	as	a	fashion	model.	She	achieved	success,	working	for	Bill	Blass,	Oleg	Cassini,	and	Pauline	Trigre.	In	1954,	she	married	the	English	businessman	Andrew	Hay	(19282001);	after	14	years	of	marriage,	she	felt	devastated	when	he	left
her	for	another	woman,	Sharman	Douglas	(19281996).[1]Hay	said	that	about	this	time	she	found	the	First	Church	of	Religious	Science	on	48th	Street,	which	taught	her	the	transformative	power	of	thought.	Hay	studied	the	New	Thought	works	of	"positive	thinking"	authors.	One	was	Florence	Scovel	Shinn	who	believed	that	positive	thinking	could
change	people's	material	circumstances,	and	the	other,	Religious	Science	founder	Ernest	Holmes	who	taught	that	positive	thinking	could	heal	the	body.[2]In	the	early	1970s	Hay	became	a	Religious	Science	practitioner.	In	this	role	she	led	people	in	spoken	affirmations,	which	she	believed	would	cure	their	illnesses,	and	became	popular	as	a	workshop
leader.	She	also	studied	Transcendental	Meditation	with	Maharishi	Mahesh	Yogi	at	Maharishi	International	University	in	Fairfield,	Iowa.[1]Hay	described	how	in	1977	or	1978	she	was	diagnosed	with	"incurable"	cervical	cancer,	and	how	she	came	to	the	conclusion	that	by	holding	on	to	her	resentment	for	her	childhood	abuse	and	rape	she	had
contributed	to	its	onset.	She	reported	how	she	had	refused	conventional	medical	treatment,	and	began	a	regimen	of	forgiveness,	coupled	with	therapy,	nutrition,	reflexology,	and	occasional	colonic	enemas.	She	said	in	the	interview	that	she	rid	herself	of	the	cancer	by	this	method,	but,	while	swearing	to	its	truth,	admitted	that	she	had	outlived	every
doctor	who	could	confirm	her	story.[1]In	1976,	Hay	wrote	and	self-published	her	first	book,	Heal	Your	Body,	which	began	as	a	small	pamphlet	containing	a	list	of	different	bodily	ailments	and	their	"probable"	metaphysical	causes.[1]	This	pamphlet	was	later	enlarged	and	extended	into	her	book	You	Can	Heal	Your	Life,	published	in	1984.[3]	In
February	2008,	it	was	fourth	on	the	New	York	Times	paperback	advice	bestsellers	list.[4]Around	the	same	time	she	began	"Hay	Rides"	by	leading	support	groups	for	people	living	with	HIV/AIDS.[1]	These	grew	from	a	few	people	in	her	living	room	to	hundreds	of	men	in	a	large	hall	in	West	Hollywood,	California.	Her	work	with	AIDS	patients	drew	fame
and	she	was	invited	to	appear	on	The	Oprah	Winfrey	Show	and	The	Phil	Donahue	Show	in	the	same	week,	in	March	1988.	Following	this,	You	Can	Heal	Your	Life	immediately	landed	on	The	New	York	Times	bestseller	list.	More	than	50	million	copies	sold	around	the	world	in	over	30	languages[1][5]	and	it	also	has	been	made	into	a	movie.[6]	You	Can
Heal	Your	Life	is	also	included	in	the	book	50	Self-Help	Classics[7]	for	being	significant	in	its	field.	It	is	often	described	as	a	part	of	the	New	Age	movement.Hay	wrote	that	it	has	"...	sold	more	than	thirty-five	million	copies".[8]	It	was	announced	in	2011	that	You	Can	Heal	your	Life	had	reached	40	million	sales.	See	page	225	of	her	book	(December
2008	printing).[9]Main	article:	Hay	HouseIn	1984,	Hay	established	the	Hay	House	publishing	firm.	In	1988	Reid	Tracy	joined	the	company	as	an	accountant	and	would	eventually	become	its	CEO.	The	business	flourished	and	attracted	various	writers.	As	of	2015[update]	Hay	House	is	the	primary	publisher	of	books	and	audio	books	by	over	130
authors,	including	Deepak	Chopra,	as	well	as	many	books	by	Wayne	Dyer.	Hay	House	also	publishes	the	teachings	of	"Abraham"	as	channeled	through	Esther	Hicks.[10]In	addition	to	running	her	publishing	company,	Hay	ran	a	charitable	organization	called	the	Hay	Foundation,	which	she	founded	in	1985.[11]	Its	mission	is	to	build	futures	and	support
organizations	that	enhance	the	quality	of	life	for	people,	animals,	and	the	environment.	In	2008,	a	movie	about	Louise	Hay's	life	was	released,	titled	You	Can	Heal	Your	Life.	In	Hay's	own	words	on	the	film's	official	Web	site:	"This	movie	is	the	story	of	my	life,	my	teachings,	and	how	I've	applied	the	principles	of	my	teachings	to	my	own	life."	The	movie
also	features	notable	speakers	and	authors	in	the	field	of	personal	development	including	Gregg	Braden,	Wayne	Dyer,	Gay	Hendricks,	Esther	and	Jerry	Hicks,	and	Doreen	Virtue;	it	was	directed	by	Emmy	Award-winning	director	Michael	A.	Goorjian.[12]	In	the	same	year	Louise	Hay	won	a	Minerva	Award	at	The	Women's	Conference.[13]In	September
2011,	Hay	and	Cheryl	Richardson	released	their	book	You	Can	Create	An	Exceptional	Life.The	2021	documentary	film	Another	Hayride,	built	entirely	from	archival	footage	and	narrated	by	writer/minister	David	Ault,	explores	how	Louise	drew	hundreds	of	gay	men	with	AIDS	by	teaching	them	self-love	in	1980s	Los	Angeles.[14][15][16]Hay	died	at	her
home	in	San	Diego	on	August	30,	2017,	at	the	age	of	90.[17][18]Hay's	two	best-known	books,	Heal	Your	Body:	The	Mental	Causes	for	Physical	Illness	and	the	Metaphysical	Way	to	Overcome	Them	and	You	Can	Heal	Your	Life,	directly	associate	physical	problems	such	as	cancer	with	specific	negative	emotional	patterns	and	assert	that	healing	the
emotional	components	will	also	heal	the	physical	conditions.	Hay	wrote	in	You	Can	Heal	Your	Life	that	thoughtsnot	just	sexual	behaviorcould	help	cause	AIDS:It	is	my	belief	that	VENEREAL	DISEASE	is	almost	always	sexual	guilt.	It	comes	from	a	feeling,	often	subconscious,	that	it	is	not	right	to	express	ourselves	sexually.	A	carrier	with	a	venereal
disease	can	have	many	partners,	but	only	those	whose	mental	and	physical	immune	systems	are	weak	will	be	susceptible	to	it.[19]Hay's	works	include;You	Can	Heal	Your	Life.	Hay	House	Inc.,	1984.	ISBN0-937611-01-8Heal	Your	Body:	The	Mental	Causes	for	Physical	Illness	and	the	Metaphysical	Way	to	Overcome	Them.	Hay	House	Inc.	(1984)	ISBN0-
937611-35-2Mirror	Work	(1984)The	AIDS	Book:	Creating	a	Positive	Approach.	Hay	House	Inc.	(1988)	ISBN0-937611-32-8A	Garden	of	Thoughts:	My	Affirmation	Journal.	Hay	House	Inc.	(1989)	ISBN978-0937611678The	Totality	of	Possibilities	(1989)Receiving	Prosperity:	How	to	Attract	Wealth,	Success,	and	Love	into	Your	Life	(1989)The	Power	of	Your
Spoken	Word	(1990)Self-Esteem:	Motivational	Affirmations	for	Building	Confidence	and	Recognizing	Self-Worth	(1990)Love	Yourself,	Heal	Your	Life	Workbook.	Hay	House	Inc.	(1990)The	Power	Is	Within	You.	Hay	House	Inc.	(1991)Heart	Thoughts.	Hay	House	Inc.,	1992	ISBN978-1-4019-3720-1Loving	Thoughts	For	Increasing	Prosperity.	Hay	House
Inc.	(1993)I	Can	Do	It	(1993)Meditations	to	Heal	Your	Life	(1994)[20]101	Power	Thoughts	(1994)Gratitude:	A	Way	Of	Life.	Hay	House	Inc.	(1996)Life!	Reflections	On	Your	Journey.	Hay	House	Inc.	(1996)	ISBN978-1561700929	Living	Perfect	Love:	Empowering	Rituals	For	Women.	Humantics	MultiMedia	Publishers	(1996)	ISBN978-0-9652851-0-0Heal
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OCLC213848961.Official	websiteThe	Hay	FoundationLouise	Hay	at	IMDbRetrieved	from	"	Ask	the	publishers	to	restore	access	to	500,000+	books.	Ask	the	publishers	to	restore	access	to	500,000+	books.	Para	tener	una	vida	esplndida,	debes	tener	pensamientos	esplndidos.La	ira,	el	resentimiento,	las	crticas	y	la	culpa	son	patrones	mentales	que
lastiman	tu	cuerpo;	pero	el	dao	es	reversible	y	puedes	transformarlo	si	te	deshaces	de	las	creencias	destructivas.	Louise	L.	Hay,	pionera	de	la	sanacin	y	el	bienestar,	te	brinda	la	clave	holstica	para	encontrar	la	causa	de	tus	malestares:	una	gua	que	te	ayudar	a	renovar	y	revolucionar	tu	mindset,	para	mejorar	tu	salud	fsica	y	mental.	Encuentra	el
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para	sanar	tu	cuerpo,	mente	y	alma.	Atrvete	a	explorar	las	poderosas	afirmaciones	y	tcnicas	de	visualizacin	que	te	ayudarn	a	crear	la	vida	plena	y	saludable	que	mereces.Usted	puede	Sanar	su	Vida	en	PDF*Espera	unos	segundos	a	que	cargue	el	documento,	el	tiempo	puede	variar	dependiendo	de	tu	conexin	a	internet.	Si	lo	prefieres,	puedes	descargar
el	archivo	haciendo	click	en	el	enlace	que	se	encuentra	debajo.Cargando	archivoDescargar	libroResumen	Animado	Usted	puede	Sanar	su	Vida	Sign	up	for	our	FREE	newsletter	&	receive	a	free	audio	download:	Love	Your	Body	-	by	Louise	Hay	-	Listen	to	400+	Affirmations	to	Heal	Your	Body	,the	free	encyclopedia	that	anyone	can	edit.107,583	active
editors	7,025,366	articles	in	EnglishSir	William	Gordon-Cumming	(20July	1848	20May	1930)	was	a	Scottish	landowner,	soldier	and	socialite.	He	was	the	central	figure	in	the	royal	baccarat	scandal	of	1891.	He	joined	the	British	Army	in	1868	and	saw	service	in	South	Africa,	Egypt	and	the	Sudan;	he	served	with	distinction	and	rose	to	the	rank	of
lieutenant-colonel.	An	adventurer,	he	also	hunted	in	the	US	and	India.	A	friend	of	Edward,	Prince	of	Wales,	for	over	20	years,	in	1890	he	attended	a	house	party	at	Tranby	Croft,	where	he	took	part	in	a	game	of	baccarat	at	the	behest	of	the	prince.	During	the	course	of	two	nights'	play	he	was	accused	of	cheating,	which	he	denied.	After	news	of	the
affair	leaked	out,	he	sued	five	members	of	the	party	for	slander;	Edward	was	called	as	a	witness.	The	case	was	a	public	spectacle	in	the	UK	and	abroad,	but	the	verdict	went	against	Gordon-Cumming	and	he	was	ostracised	from	polite	society.	After	the	court	case	he	married	an	American	heiress,	but	their	relationship	was	unhappy.
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calendar23492350Tibetan	calendar(male	Fire-Tiger)1933	or	1552	or	780to(female	Fire-Hare)1934	or	1553	or	781Wikimedia	Commons	has	media	related	to	1807.January	7	The	United	Kingdom	of	Great	Britain	and	Ireland	issues	an	Order	in	Council	prohibiting	British	ships	from	trading	with	France	or	its	allies.[1]January	20	The	Sierra	Leone
Company,	faced	with	bankruptcy	because	of	the	imminent	abolition	of	the	slave	trade	in	British	colonies,	petitions	the	British	government	for	purchase	and	transfer	of	its	property	to	the	Crown;	Parliament	approves	the	transfer	on	July	29,	and	it	takes	effect	on	January	1,	1808.[2]February	3	Napoleonic	Wars	and	Anglo-Spanish	War:	Battle	of
Montevideo	The	British	Army	captures	Montevideo	from	the	Spanish	Empire,	as	part	of	the	British	invasions	of	the	Ro	de	la	Plata.February	7	Napoleon	leads	the	forces	of	the	French	Empire	in	an	invasion	of	the	Russian	Empire,	and	begins	fighting	at	the	Battle	of	Eylau	against	Russian	and	Prussian	forces.[3]February	8	Battle	of	Eylau:	Napoleon
fights	a	hard	but	inconclusive	battle	against	the	Russians	under	Bennigsen.February	10	The	Survey	of	the	Coast	(renamed	the	United	States	Coast	Survey	in	1836	and	the	United	States	Coast	and	Geodetic	Survey	in	1878)	is	established;	work	begins	on	August	3,	1816.February	17	Henry	Christopher	is	elected	first	President	of	the	State	of	Haiti,
ruling	the	northern	part	of	the	country.February	19	Burr	conspiracy:	In	Alabama,	former	Vice	President	of	the	United	States	Aaron	Burr	is	tried	for	conspiracy,	but	acquitted.February	23	The	Slave	Trade	Act	is	passed	in	the	House	of	Commons	of	the	United	Kingdom	by	an	overwhelming	majority.[4]March	2	The	United	States	Congress	passes	the	Act
Prohibiting	Importation	of	Slaves	"into	any	port	or	place	within	the	jurisdiction	of	the	United	States	...	from	any	foreign	kingdom,	place,	or	country"	(to	take	effect	January	1,	1808).March	25The	United	Kingdom	Slave	Trade	Act	becomes	law	abolishing	the	slave	trade	in	most	of	the	British	Empire[5]	with	effect	from	1	May	(slavery	itself	is	abolished	in
British	colonies	in	1833).The	Swansea	and	Mumbles	Railway	in	South	Wales,	at	this	time	known	as	the	Oystermouth	Railway,	becomes	the	first	passenger-carrying	railway	in	the	world.March	29	H.	W.	Olbers	discovers	the	asteroid	Vesta.April	412	Froberg	mutiny:	The	British	suppress	a	mutiny	at	Fort	Ricasoli,	Malta,	by	men	of	the	irregularly-
recruited	Froberg	Regiment.April	14	African	Institution	holds	its	first	meeting	in	London;	it	is	intended	to	improve	social	conditions	in	Sierra	Leone.May	22	A	grand	jury	indicts	former	Vice	President	of	the	United	States	Aaron	Burr	for	treason.[6]May	24	Siege	of	Danzig	ends	after	6	weeks	with	Prussian	and	Russian	defenders	capitulating	to	French
forces.May	29	Selim	III,	Ottoman	Emperor	since	1789,	is	deposed	in	favour	of	his	nephew	Mustafa	IV.May	31	Primitive	Methodism	originates	in	an	All	Day	of	Prayer	at	Mow	Cop,	in	the	north	midlands	of	England.[7]June	9	The	Duke	of	Portland	is	chosen	as	Prime	Minister	after	the	United	Kingdom	general	election.June	10	The	Battle	of	Heilsberg	ends
in	a	draw.June	14	Battle	of	Friedland:	Napoleon	decisively	defeats	Bennigsen's	Russian	army.June	22	ChesapeakeLeopard	affair:	British	Royal	Navy	fourth	rate	HMSLeopard	attacks	and	boards	United	States	Navy	frigate	USS	Chesapeake	off	Norfolk,	Virginia,	seeking	deserters.	This	act	of	British	aggression	plays	a	role	in	the	run-up	to	the	War	of
1812.July	5	A	disastrous	British	attack	is	mounted	against	Buenos	Aires,	during	the	second	failed	invasion	of	the	Ro	de	la	Plata.July	79	The	Treaties	of	Tilsit	are	signed	between	France,	Prussia	and	Russia.	Napoleon	and	Russian	Emperor	Alexander	I	ally	together	against	the	British.	The	Prussians	are	forced	to	cede	more	than	half	their	territory,	which
is	formed	into	the	Duchy	of	Warsaw	in	their	former	Polish	lands,	and	the	Kingdom	of	Westphalia	in	western	Germany.	The	Free	City	of	Danzig	is	also	formed	(established	September	9	by	Napoleon).July	13	With	the	death	of	Henry	Benedict	Stuart,	the	last	Stuart	claimant	to	the	throne	of	the	United	Kingdom,	Jacobitism	comes	to	an	effective	end.July	20
Nicphore	Nipce	is	awarded	a	patent	by	Napoleon	Bonaparte	for	the	Pyrolophore,	the	world's	first	internal	combustion	engine,	after	it	successfully	powers	a	boat	upstream	on	the	river	Sane	in	France.August	17	The	North	River	Steamboat,	Robert	Fulton's	first	American	steamboat,	leaves	New	York	City	for	Albany	on	the	Hudson	River,	inaugurating
the	first	commercial	steamboat	service	in	the	world.September	1	Former	U.S.	Vice	President	Aaron	Burr	is	acquitted	of	treason.	He	had	been	accused	of	plotting	to	annex	parts	of	Louisiana	and	Mexico,	to	become	part	of	an	independent	republic.September	27	Battle	of	Copenhagen:	The	British	Royal	Navy	bombards	Copenhagen	with	fire	bombs	and
phosphorus	rockets,	to	prevent	the	Dano-Norwegian	navy	from	surrendering	to	Napoleon;	30%	of	the	city	is	destroyed,	and	2,000	citizens	are	killed.September	7	Robert	Morrison,	the	first	Protestant	missionary	to	China,	arrives	in	Guangzhou	(Canton).[8]September	13	Beethoven's	Mass	in	C	major,	Op.	86,	is	premiered,	commissioned	by	Nikolaus	I,
Prince	Esterhzy,	and	displeasing	him.[9]September	27	Napoleon	purchases	the	Borghese	art	collection,	including	the	Antinous	Mondragone,	and	brings	it	to	Paris.[10]October	9	Prussian	Reform	Movement:	Serfdom	is	abolished	by	the	October	edict.October	13	The	Geological	Society	of	London	is	founded.October	30	El	Escorial	Conspiracy:	Ferdinand,
Prince	of	Asturias	is	arrested	for	conspiring	against	his	father	Charles	IV	of	Spain.November	24	Battle	of	Abrantes,	Portugal:	The	French	under	Jean-Andoche	Junot	take	the	town.November	29	Portuguese	Queen	Maria	I	and	the	Court	embark	at	Lisbon,	bound	for	Brazil.	Rio	de	Janeiro	becomes	the	Portuguese	capital.December	511	Napoleonic	Wars:
Raid	on	Griessie	A	British	Royal	Navy	squadron	attacks	the	Dutch	port	of	Griessie	on	Java	in	the	Dutch	East	Indies,	eliminating	the	last	Dutch	naval	force	in	the	Pacific	and	concluding	the	Java	campaign	of	18061807.[11]December	17	Napoleonic	Wars:	France	issues	the	Milan	Decree	which	confirms	the	Continental	System	(i.e.	no	European	country	is
to	trade	with	the	United	Kingdom).December	22	The	United	States	Congress	passes	the	Embargo	Act,	a	trade	embargo	on	all	foreign	nations.Battle	of	Hingakaka	between	two	factions	of	Mori	people,	the	largest	battle	ever	fought	in	New	Zealand,	and	the	last	fought	there	without	firearms.[12]	In	1807	or	1808	is	fought	the	Battle	of	Moremonui,	first
of	the	Musket	Wars.Robert	E.	LeeJanuary	13	Napoleon	Bonaparte	Buford,	American	general,	railroad	executive	(d.	1883)January	19	Robert	E.	Lee,	American	Confederate	general	(d.	1870)January	28	Robert	McClure,	Irish-born	Arctic	explorer	(d.	1873)February	10	Lajos	Batthyny,	1st	Prime	Minister	of	Hungary	(d.	1849)February	27	Henry	Wadsworth
Longfellow,	American	poet	(d.	1882)[13]March	1	Wilford	Woodruff,	American	religious	leader	(d.	1898)March	14	Josephine	of	Leuchtenberg,	Queen	of	Sweden	and	Norway	(d.	1876)April	2	William	F.	Packer,	American	politician	(d.	1870)April	3	Jane	Digby,	English	adventurer	(d.	1881)April	20	John	Milton,	Governor	of	Florida	(d.	1865)April	26	Charles
Auguste	Frossard,	French	general	(d.	1875)May	28	Louis	Agassiz,	Swiss-born	zoologist	and	geologist	(d.	1873)June	6	Adrien-Franois	Servais,	Belgian	musician	(d.	1866)June	16	John	Westcott,	American	surveyor	and	politician	(d.	1888)Giuseppe	GaribaldiJuly	4	Giuseppe	Garibaldi,	Italian	patriot	(d.	1882)August	11	David	Rice	Atchison,	American
politician	(d.	1886)August	15	Jules	Grvy,	4th	President	of	France	(d.	1891)August	18	Charles	Francis	Adams	Sr.,	American	historical	editor,	politician	and	diplomat	(d.	1886)September	2	Fredrika	Runeberg,	Finnish	writer	(d.	1879)[14]September	7	Henry	Sewell,	1st	Premier	of	New	Zealand	(d.	1879)September	16	John	Lenthall,	American	naval
architect	and	shipbuilder	(d.	1882)October	8	Harriet	Taylor,	English	philosophical	writer	(d.	1858)[15]October	26	Barbu	Catargiu,	1st	Prime	Minister	of	Romania	(d.	1862)October	29	Aneo	Kraljevi,	Herzegovinian	Catholic	bishop	(d.	1879)October	30	Christopher	Wordsworth,	Bishop	of	Lincoln	(d.	1885)November	16	Eduard	von	Fransecky,	Prussian
general	(d.	1890)December	8	Friedrich	Traugott	Ktzing,	German	pharmacist,	botanist	and	phycologist	(d.	1893)December	17	John	Greenleaf	Whittier,	American	Quaker	poet	and	abolitionist	(d.	1892)Pasquale	PaoliFebruary	1	Sir	Thomas	Troubridge,	1st	Baronet,	British	admiral	(b.	c.1758)February	5	Pasquale	Paoli,	Corsican	patriot,	military	leader	(b.
1725)February	27	Louise	du	Pierry,	French	astronomer	(b.1746)March	10	Jean	Thurel,	French	soldier	(b.	1698)April	4	Jrme	Lalande,	French	astronomer	(b.	1732)April	10	Duchess	Anna	Amalia	of	Brunswick-Wolfenbttel,	regent	of	Weimar	and	Eisenach	(b.	1739)May	10	Jean-Baptiste	Donatien	de	Vimeur,	comte	de	Rochambeau,	French	soldier	(b.
1725)May	13	Eliphalet	Dyer,	American	statesman,	judge	(b.	1721)May	17	John	Gunby,	Maryland	soldier	in	the	American	Revolutionary	War	(b.	1745)May	18	John	Douglas,	Scottish	Anglican	bishop,	man	of	letters	(b.	1721)June	9	Andrew	Sterett,	American	naval	officer	(b.	1778)Angelica	KauffmanJuly	13	Henry	Benedict	Stuart,	Italian-born	cardinal,
Jacobite	claimant	to	the	British	throne	(b.	1725)July	19	Uriah	Tracy,	American	politician	and	congressman	from	Connecticut,	1793	until	1807	(b.	1755)September	14	George	Townshend,	1st	Marquess	Townshend,	British	field	marshal	(b.	1724)October	22	Jean-Franois	Houbigant,	French	perfumer	(b.	1752)November	2	Louis	Auguste	Le	Tonnelier	de
Breteuil,	Prime	Minister	of	King	Louis	XVI	of	France	(b.	1730)November	5	Angelica	Kauffman,	Swiss	painter	(b.	1741)November	8Darejan	Dadiani,	Georgian	queen	consort	(b.	1738)Pierre-Alexandre-Laurent	Forfait,	French	engineer,	hydrographer,	politician,	and	Minister	of	the	Navy	(17991801)	(b.	1752)November	23	Jean-Franois	Rewbell,	French
politician	(b.	1747)November	26	Oliver	Ellsworth,	American	founding	father	and	3rd	Chief	Justice	of	the	United	States	Supreme	Court	(b.	1745)December	19	Friedrich	Melchior,	Baron	von	Grimm,	German	writer	(b.	1723)December	21	John	Newton,	English	cleric,	hymnist	(b.	1725)December	29	Diogo	de	Carvalho	e	Sampayo,	Portuguese	diplomat,
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National	Biography	(onlineed.).	Oxford	University	Press.	doi:10.1093/ref:odnb/38051.	(Subscription	or	UK	public	library	membership	required.)Retrieved	from	"	3Second-largest	asteroid	of	the	main	asteroid	beltThis	article	is	about	the	asteroid.	For	the	Roman	goddess,	see	Vesta	(mythology).	For	other	uses,	see	Vesta	(disambiguation).4	VestaTrue
color	image	of	Vesta	taken	by	Dawn.	The	massive	Rheasilvia	Crater	dominates	Vesta's	south	pole.DiscoveryDiscoveredbyHeinrich	Wilhelm	OlbersDiscoverydate29	March	1807DesignationsMPCdesignation(4)	VestaPronunciation/vst/[1]Named	afterVestaMinorplanet	categoryMain	belt	(Vesta	family)AdjectivesVestanVestian[a]Symbol	(historically
astronomical,	now	astrological)Orbital	characteristics[6]Epoch	13September	2023(JD2453300.5)Aphelion2.57AU	(384millionkm)Perihelion2.15AU	(322millionkm)Semi-major	axis2.36AU	(353millionkm)Eccentricity0.0894Orbital	period	(sidereal)3.63yr	(1325.86d)Average	orbital	speed19.34km/sMean	anomaly169.4Inclination7.1422	to	ecliptic5.58	to
invariable	plane[7]Longitudeof	ascendingnode103.71Timeof	perihelion26	December	2021[8]Argumentof	perihelion151.66SatellitesNoneEarthMOID1.14AU	(171millionkm)Proper	orbital	elements[9]Proper	semi-major	axis2.36151AUProper	eccentricity0.098758Proper	inclination6.39234Proper	mean	motion99.1888deg/	yrProper	orbital	period3.62944
yr(1325.654	d)Precession	of	perihelion36.8729	(2343	years)arcsec/	yrPrecessionof	the	ascendingnode39.5979	(2182	years)arcsec/	yrPhysical	characteristicsDimensions572.6km	557.2km	446.4km[10]Mean	diameter525.40.2km[10]Flattening0.2204Surface	area(8.660.2)105km2[b]
[11]Volume7.4970107km3[10]Mass(2.5902710.000058)1020kg[12]Mean	density3.4560.035g/cm3[10]Equatorial	surfacegravity0.22m/s2	(0.022g0)Equatorial	escape	velocity0.36km/sSynodic	rotation	period0.2226d	(5.342h)[6][13]Equatorial	rotationvelocity93.1m/s[c]Axial	tilt29Northpole	right	ascension20h	32m[d]Northpole
declination48[d]Geometric	albedo0.423[15]Temperaturemin:	75K	(198C)max:	250K	(23C)[16]Spectral	typeV[6][17]Apparent	magnitude5.1[18]	to	8.48Absolute	magnitude(H)3.20[6][15]Angular	diameter0.70	to	0.22Vesta	(minor-planet	designation:	4	Vesta)	is	one	of	the	largest	objects	in	the	asteroid	belt,	with	a	mean	diameter	of	525	kilometres
(326mi).[10]	It	was	discovered	by	the	German	astronomer	Heinrich	Wilhelm	Matthias	Olbers	on	29	March	1807[6]	and	is	named	after	Vesta,	the	virgin	goddess	of	home	and	hearth	from	Roman	mythology.[19]Vesta	is	thought	to	be	the	second-largest	asteroid,	both	by	mass	and	by	volume,	after	the	dwarf	planet	Ceres.[20][21][22]	Measurements	give	it
a	nominal	volume	only	slightly	larger	than	that	of	Pallas	(about	5%	greater),	but	it	is	25%	to	30%	more	massive.	It	constitutes	an	estimated	9%	of	the	mass	of	the	asteroid	belt.[23]	Vesta	is	the	only	known	remaining	rocky	protoplanet	of	the	kind	that	formed	the	terrestrial	planets.[24]	Numerous	fragments	of	Vesta	were	ejected	by	collisions	one	and
two	billion	years	ago	that	left	two	enormous	craters	occupying	much	of	Vesta's	southern	hemisphere.[25][26]	Debris	from	these	events	has	fallen	to	Earth	as	howarditeeucritediogenite	(HED)	meteorites,	which	have	been	a	rich	source	of	information	about	Vesta.[27][28][29]Vesta	is	the	brightest	asteroid	visible	from	Earth.	It	is	regularly	as	bright	as
magnitude	5.1,[18]	at	which	times	it	is	faintly	visible	to	the	naked	eye.	Its	maximum	distance	from	the	Sun	is	slightly	greater	than	the	minimum	distance	of	Ceres	from	the	Sun,[e]	although	its	orbit	lies	entirely	within	that	of	Ceres.[30]NASA's	Dawn	spacecraft	entered	orbit	around	Vesta	on	16	July	2011	for	a	one-year	exploration	and	left	the	orbit	of
Vesta	on	5	September	2012[31]	en	route	to	its	final	destination,	Ceres.	Researchers	continue	to	examine	data	collected	by	Dawn	for	additional	insights	into	the	formation	and	history	of	Vesta.[32][33]Vesta,	Ceres,	and	the	Moon	with	sizes	shown	to	scaleHeinrich	Olbers	discovered	Pallas	in	1802,	the	year	after	the	discovery	of	Ceres.	He	proposed	that
the	two	objects	were	the	remnants	of	a	destroyed	planet.	He	sent	a	letter	with	his	proposal	to	the	British	astronomer	William	Herschel,	suggesting	that	a	search	near	the	locations	where	the	orbits	of	Ceres	and	Pallas	intersected	might	reveal	more	fragments.	These	orbital	intersections	were	located	in	the	constellations	of	Cetus	and	Virgo.[34]	Olbers
commenced	his	search	in	1802,	and	on	29	March	1807	he	discovered	Vesta	in	the	constellation	Virgoa	coincidence,	because	Ceres,	Pallas,	and	Vesta	are	not	fragments	of	a	larger	body.	Because	the	asteroid	Juno	had	been	discovered	in	1804,	this	made	Vesta	the	fourth	object	to	be	identified	in	the	region	that	is	now	known	as	the	asteroid	belt.	The
discovery	was	announced	in	a	letter	addressed	to	German	astronomer	Johann	H.	Schrter	dated	31	March.[35]	Because	Olbers	already	had	credit	for	discovering	a	planet	(Pallas;	at	the	time,	the	asteroids	were	considered	to	be	planets),	he	gave	the	honor	of	naming	his	new	discovery	to	German	mathematician	Carl	Friedrich	Gauss,	whose	orbital
calculations	had	enabled	astronomers	to	confirm	the	existence	of	Ceres,	the	first	asteroid,	and	who	had	computed	the	orbit	of	the	new	planet	in	the	remarkably	short	time	of	10	hours.[36][37]	Gauss	decided	on	the	Roman	virgin	goddess	of	home	and	hearth,	Vesta.[38]Vesta	was	the	fourth	asteroid	to	be	discovered,	hence	the	number4	in	its	formal
designation.	The	name	Vesta,	or	national	variants	thereof,	is	in	international	use	with	two	exceptions:	Greece	and	China.	In	Greek,	the	name	adopted	was	the	Hellenic	equivalent	of	Vesta,	Hestia	(4	);	in	English,	that	name	is	used	for	46	Hestia	(Greeks	use	the	name	"Hestia"	for	both,	with	the	minor-planet	numbers	used	for	disambiguation).	In	Chinese,
Vesta	is	called	the	'hearth-god(dess)	star',	Zoshnxng,	naming	the	asteroid	for	Vesta's	role,	similar	to	the	Chinese	names	of	Uranus,	Neptune,	and	Pluto.[f]Upon	its	discovery,	Vesta	was,	like	Ceres,	Pallas,	and	Juno	before	it,	classified	as	a	planet	and	given	a	planetary	symbol.	The	symbol	represented	the	altar	of	Vesta	with	its	sacred	fire	and	was
designed	by	Gauss.[39][40]	In	Gauss's	conception,	now	obsolete,	this	was	drawn	.	His	form	is	in	the	pipeline	for	Unicode	17.0	as	U+1F777	.[41][42][g]The	asteroid	symbols	were	gradually	retired	from	astronomical	use	after	1852,	but	the	symbols	for	the	first	four	asteroids	were	resurrected	for	astrology	in	the	1970s.	The	abbreviated	modern
astrological	variant	of	the	Vesta	symbol	is	(U+26B6	).[41][h]After	the	discovery	of	Vesta,	no	further	objects	were	discovered	for	38years,	and	during	this	time	the	Solar	System	was	thought	to	have	eleven	planets.[47]	However,	in	1845,	new	asteroids	started	being	discovered	at	a	rapid	pace,	and	by	1851	there	were	fifteen,	each	with	its	own	symbol,	in
addition	to	the	eight	major	planets	(Neptune	had	been	discovered	in	1846).	It	soon	became	clear	that	it	would	be	impractical	to	continue	inventing	new	planetary	symbols	indefinitely,	and	some	of	the	existing	ones	proved	difficult	to	draw	quickly.	That	year,	the	problem	was	addressed	by	Benjamin	Apthorp	Gould,	who	suggested	numbering	asteroids
in	their	order	of	discovery,	and	placing	this	number	in	a	disk	(circle)	as	the	generic	symbol	of	an	asteroid.	Thus,	the	fourth	asteroid,	Vesta,	acquired	the	generic	symbol	.	This	was	soon	coupled	with	the	name	into	an	official	numbername	designation,	Vesta,	as	the	number	of	minor	planets	increased.	By	1858,	the	circle	had	been	simplified	to
parentheses,	(4)	Vesta,	which	were	easier	to	typeset.	Other	punctuation,	such	as	4)	Vesta	and	4,	Vesta,	was	also	briefly	used,	but	had	more	or	less	completely	died	out	by	1949.[48]SPHERE	image	is	shown	on	the	left,	with	a	synthetic	view	derived	from	Dawn	images	shown	on	the	right	for	comparison.[49]Photometric	observations	of	Vesta	were	made
at	the	Harvard	College	Observatory	in	18801882	and	at	the	Observatoire	de	Toulouse	in	1909.	These	and	other	observations	allowed	the	rotation	rate	of	Vesta	to	be	determined	by	the	1950s.	However,	the	early	estimates	of	the	rotation	rate	came	into	question	because	the	light	curve	included	variations	in	both	shape	and	albedo.[50]Early	estimates	of
the	diameter	of	Vesta	ranged	from	383	kilometres	(238mi)	in	1825,	to	444km	(276mi).	E.C.	Pickering	produced	an	estimated	diameter	of	51317km	(31911mi)	in	1879,	which	is	close	to	the	modern	value	for	the	mean	diameter,	but	the	subsequent	estimates	ranged	from	a	low	of	390km	(242mi)	up	to	a	high	of	602km	(374mi)	during	the	next	century.
The	measured	estimates	were	based	on	photometry.	In	1989,	speckle	interferometry	was	used	to	measure	a	dimension	that	varied	between	498	and	548km	(309	and	341mi)	during	the	rotational	period.[51]	In	1991,	an	occultation	of	the	star	SAO	93228	by	Vesta	was	observed	from	multiple	locations	in	the	eastern	United	States	and	Canada.	Based	on
observations	from	14	different	sites,	the	best	fit	to	the	data	was	an	elliptical	profile	with	dimensions	of	about	550km	462km	(342mi	287mi).[52]	Dawn	confirmed	this	measurement.[i]	These	measurements	will	help	determine	the	thermal	history,	size	of	the	core,	role	of	water	in	asteroid	evolution	and	what	meteorites	found	on	Earth	come	from	these
bodies,	with	the	ultimate	goal	of	understanding	the	conditions	and	processes	present	at	the	solar	system's	earliest	epoch	and	the	role	of	water	content	and	size	in	planetary	evolution.[53]Vesta	became	the	first	asteroid	to	have	its	mass	determined.	Every	18	years,	the	asteroid	197	Arete	approaches	within	0.04AU	of	Vesta.	In	1966,	based	upon
observations	of	Vesta's	gravitational	perturbations	of	Arete,	Hans	G.	Hertz	estimated	the	mass	of	Vesta	at	(1.200.08)1010M	(solar	masses).[54]	More	refined	estimates	followed,	and	in	2001	the	perturbations	of	17	Thetis	were	used	to	calculate	the	mass	of	Vesta	to	be	(1.310.02)1010M.[55]	Dawn	determined	it	to	be	1.30291010M.Vesta	orbits	the	Sun
between	Mars	and	Jupiter,	within	the	asteroid	belt,	with	a	period	of	3.6	Earth	years,[6]	specifically	in	the	inner	asteroid	belt,	interior	to	the	Kirkwood	gap	at	2.50AU.	Its	orbit	is	moderately	inclined	(i	=	7.1,	compared	to	7	for	Mercury	and	17	for	Pluto)	and	moderately	eccentric	(e	=	0.09,	about	the	same	as	for	Mars).[6]True	orbital	resonances	between
asteroids	are	considered	unlikely.	Because	of	their	small	masses	relative	to	their	large	separations,	such	relationships	should	be	very	rare.[56]	Nevertheless,	Vesta	is	able	to	capture	other	asteroids	into	temporary	1:1	resonant	orbital	relationships	(for	periods	up	to	2	million	years	or	more)	and	about	forty	such	objects	have	been	identified.[57]
Decameter-sized	objects	detected	in	the	vicinity	of	Vesta	by	Dawn	may	be	such	quasi-satellites	rather	than	proper	satellites.[57]Olbers	Regio	(dark	area)	defines	the	prime	meridian	in	the	IAU	coordinate	system.	It	is	shown	here	in	a	Hubble	shot	of	Vesta,	because	it	is	not	visible	in	the	more	detailed	Dawn	images.Claudia	crater	(indicated	by	the	arrow
at	the	bottom	of	the	closeup	image	at	right)	defines	the	prime	meridian	in	the	Dawn/NASA	coordinate	system.Vesta's	rotation	is	relatively	fast	for	an	asteroid	(5.342h)	and	prograde,	with	the	north	pole	pointing	in	the	direction	of	right	ascension	20h32min,	declination	+48	(in	the	constellation	Cygnus)	with	an	uncertainty	of	about	10.	This	gives	an
axial	tilt	of	29.[58]Two	longitudinal	coordinate	systems	are	used	for	Vesta,	with	prime	meridians	separated	by	150.	The	IAU	established	a	coordinate	system	in	1997	based	on	Hubble	photos,	with	the	prime	meridian	running	through	the	center	of	Olbers	Regio,	a	dark	feature	200km	across.	When	Dawn	arrived	at	Vesta,	mission	scientists	found	that	the
location	of	the	pole	assumed	by	the	IAU	was	off	by	10,	so	that	the	IAU	coordinate	system	drifted	across	the	surface	of	Vesta	at	0.06	per	year,	and	also	that	Olbers	Regio	was	not	discernible	from	up	close,	and	so	was	not	adequate	to	define	the	prime	meridian	with	the	precision	they	needed.	They	corrected	the	pole,	but	also	established	a	new	prime
meridian	4	from	the	center	of	Claudia,	a	sharply	defined	crater	700	metres	across,	which	they	say	results	in	a	more	logical	set	of	mapping	quadrangles.[59]	All	NASA	publications,	including	images	and	maps	of	Vesta,	use	the	Claudian	meridian,	which	is	unacceptable	to	the	IAU.	The	IAU	Working	Group	on	Cartographic	Coordinates	and	Rotational
Elements	recommended	a	coordinate	system,	correcting	the	pole	but	rotating	the	Claudian	longitude	by	150	to	coincide	with	Olbers	Regio.[60]	It	was	accepted	by	the	IAU,	although	it	disrupts	the	maps	prepared	by	the	Dawn	team,	which	had	been	positioned	so	they	would	not	bisect	any	major	surface	features.[59][61]Relative	sizes	of	the	four	largest
asteroids.	Vesta	is	second	from	left.This	graph	was	using	the	legacy	Graph	extension,	which	is	no	longer	supported.	It	needs	to	be	converted	to	the	new	Chart	extension.The	mass	of	4	Vesta	(blue)	compared	to	other	large	asteroids:	1	Ceres,	2	Pallas,	10	Hygiea,	704	Interamnia,	15	Eunomia	and	the	remainder	of	the	Main	Belt.	The	unit	of	mass	is1018
kg.	Other	objects	in	the	Solar	system	with	well-defined	masses	within	a	factor	of	2	of	Vesta's	mass	are	Varda,	Gknhmdm,	and	Salacia	(245,	136,	and	4921018	kg,	respectively).	No	moons	are	in	this	range:	the	closest,	Tethys	(Saturn	III)	and	Enceladus	(Saturn	II),	are	over	twice	and	less	than	half	of	Vesta's	mass.Vesta	is	the	second	most	massive	body	in
the	asteroid	belt,	although	it	is	only	28%	as	massive	as	Ceres,	the	most	massive	body.[62][23]	Vesta	is,	however,	the	most	massive	body	that	formed	in	the	asteroid	belt,	as	Ceres	is	believed	to	have	formed	between	Jupiter	and	Saturn.	Vesta's	density	is	lower	than	those	of	the	four	terrestrial	planets	but	is	higher	than	those	of	most	asteroids,	as	well	as
all	of	the	moons	in	the	Solar	System	except	Io.	Vesta's	surface	area	is	about	the	same	as	the	land	area	of	Pakistan,	Venezuela,	Tanzania,	or	Nigeria;	slightly	under	900,000km2	(350,000sqmi;	90millionha;	220million	acres).	It	has	an	only	partially	differentiated	interior.[63]	Vesta	is	only	slightly	larger	(525.40.2km[10])	than	2	Pallas	(5123km)	in	mean
diameter,[64]	but	is	about	25%	more	massive.Vesta's	shape	is	close	to	a	gravitationally	relaxed	oblate	spheroid,[58]	but	the	large	concavity	and	protrusion	at	the	southern	pole	(see	'Surface	features'	below)	combined	with	a	mass	less	than	51020kg	precluded	Vesta	from	automatically	being	considered	a	dwarf	planet	under	International	Astronomical
Union	(IAU)	Resolution	XXVI	5.[65]	A	2012	analysis	of	Vesta's	shape[66]	and	gravity	field	using	data	gathered	by	the	Dawn	spacecraft	has	shown	that	Vesta	is	currently	not	in	hydrostatic	equilibrium.[10][67]Temperatures	on	the	surface	have	been	estimated	to	lie	between	about	20C	(253K)	with	the	Sun	overhead,	dropping	to	about	190C	(83.1K)	at
the	winter	pole.	Typical	daytime	and	nighttime	temperatures	are	60C	(213K)	and	130C	(143K),	respectively.	This	estimate	is	for	6	May	1996,	very	close	to	perihelion,	although	details	vary	somewhat	with	the	seasons.[16]Further	information:	List	of	geological	features	on	VestaBefore	the	arrival	of	the	Dawn	spacecraft,	some	Vestan	surface	features
had	already	been	resolved	using	the	Hubble	Space	Telescope	and	ground-based	telescopes	(e.g.,	the	Keck	Observatory).[68]	The	arrival	of	Dawn	in	July	2011	revealed	the	complex	surface	of	Vesta	in	detail.[69]Geologic	map	of	Vesta	(Mollweide	projection).[70]	The	most	ancient	and	heavily	cratered	regions	are	brown;	areas	modified	by	the	Veneneia
and	Rheasilvia	impacts	are	purple	(the	Saturnalia	Fossae	Formation,	in	the	north)[71]	and	light	cyan	(the	Divalia	Fossae	Formation,	equatorial),[70]	respectively;	the	Rheasilvia	impact	basin	interior	(in	the	south)	is	dark	blue,	and	neighboring	areas	of	Rheasilvia	ejecta	(including	an	area	within	Veneneia)	are	light	purple-blue;[72][73]	areas	modified	by
more	recent	impacts	or	mass	wasting	are	yellow/orange	or	green,	respectively.Main	articles:	Rheasilvia	and	VeneneiaNorthern	(left)	and	southern	(right)	hemispheres.	The	"Snowman"	craters	are	at	the	top	of	the	left	image;	Rheasilvia	and	Veneneia	(green	and	blue)	dominate	the	right.	Parallel	troughs	are	seen	in	both.	Colors	of	the	two	hemispheres
are	not	to	scale,[j]	and	the	equatorial	region	is	not	shown.South	pole	of	Vesta,	showing	the	extent	of	Rheasilvia	crater.The	most	prominent	of	these	surface	features	are	two	enormous	impact	basins,	the	500-kilometre-wide	(311mi)	Rheasilvia,	centered	near	the	south	pole;	and	the	400-kilometre-wide	(249mi)	Veneneia.	The	Rheasilvia	impact	basin	is
younger	and	overlies	the	Veneneia.[74]	The	Dawn	science	team	named	the	younger,	more	prominent	crater	Rheasilvia,	after	the	mother	of	Romulus	and	Remus	and	a	mythical	vestal	virgin.[75]	Its	width	is	95%	of	the	mean	diameter	of	Vesta.	The	crater	is	about	19km	(12mi)	deep.	A	central	peak	rises	23km	(14mi)	above	the	lowest	measured	part	of	the
crater	floor	and	the	highest	measured	part	of	the	crater	rim	is	31km	(19mi)	above	the	crater	floor	low	point.	It	is	estimated	that	the	impact	responsible	excavated	about	1%	of	the	volume	of	Vesta,	and	it	is	likely	that	the	Vesta	family	and	V-type	asteroids	are	the	products	of	this	collision.	If	this	is	the	case,	then	the	fact	that	10km	(6mi)	fragments	have
survived	bombardment	until	the	present	indicates	that	the	crater	is	at	most	only	about	1billion	years	old.[76]	It	would	also	be	the	site	of	origin	of	the	HED	meteorites.	All	the	known	V-type	asteroids	taken	together	account	for	only	about	6%	of	the	ejected	volume,	with	the	rest	presumably	either	in	small	fragments,	ejected	by	approaching	the
3:1Kirkwood	gap,	or	perturbed	away	by	the	Yarkovsky	effect	or	radiation	pressure.	Spectroscopic	analyses	of	the	Hubble	images	have	shown	that	this	crater	has	penetrated	deep	through	several	distinct	layers	of	the	crust,	and	possibly	into	the	mantle,	as	indicated	by	spectral	signatures	of	olivine.[58]Subsequent	analysis	of	data	from	the	Dawn



mission	provided	much	greater	detail	on	Rheasilvia's	structure	and	composition,	confirming	it	as	one	of	the	largest	impact	structures	known	relative	to	its	parent	body	size.[74]	The	impact	clearly	modified	the	pre-existing	very	large,	Veneneia	structure,	indicating	Rheasilvia's	younger	age.[74]	Rheasilvia's	size	makes	Vesta's	southern	topography
unique,	creating	a	flattened	southern	hemisphere	and	contributing	significantly	to	the	asteroid's	overall	oblate	shape.[69]	Rheasilvia's	~22km	(14mi)	central	peak	stands	as	one	of	the	tallest	mountains	identified	in	the	Solar	System.[74]	Its	base	width	of	roughly	180km	(110mi)	and	complex	morphology	distinguishes	it	from	the	simpler	central	peaks
seen	in	smaller	craters.[77]	Numerical	modeling	indicates	that	such	a	large	central	structure	within	a	~505km	(314mi)	diameter	basin	requires	formation	on	a	differentiated	body	with	significant	gravity.	Scaling	laws	for	craters	on	smaller	asteroids	fail	to	predict	such	a	feature;	instead,	impact	dynamics	involving	transient	crater	collapse	and	rebound
of	the	underlying	material	(potentially	upper	mantle)	are	needed	to	explain	its	formation.[77]	Hydrocode	simulations	suggest	the	impactor	responsible	was	likely	6070km	(3743mi)	across,	impacting	at	roughly	5.4	km/s.[78]	Models	of	impact	angle	(around	30-45	degrees	from	vertical)	better	match	the	detailed	morphology	of	the	basin	and	its
prominent	peak.[77]	Crater	density	measurements	on	Rheasilvia's	relatively	unmodified	floor	materials	and	surrounding	ejecta	deposits,	calibrated	using	standard	lunar	chronology	functions	adapted	for	Vesta's	location,	place	the	impact	event	at	approximately	1	billion	years	ago.[79][70]	This	age	makes	Rheasilvia	a	relatively	young	feature	on	a
protoplanetary	body	formed	early	in	Solar	System	history.	The	estimated	excavation	of	~1%	of	Vesta's	volume[74]	provides	a	direct	link	to	the	Vesta	family	of	asteroids	(Vestoids)	and	the	HED	meteorites.	Since	Vesta's	spectral	signature	matches	that	of	the	Vestoids	and	HEDs,	this	strongly	indicates	they	are	fragments	ejected	from	Vesta	most	likely
during	the	Rheasilvia	impact.[27][79]	The	Dawn	mission's	VIR	instrument	helped	to	confirm	the	basin's	deep	excavation	and	compositional	diversity.	VIR	mapping	revealed	spectral	variations	across	the	basin	consistent	with	the	mixing	of	different	crustal	layers	expected	in	the	HED	meteorites.	Signatures	matching	eucrites	(shallow	crustal	basalts)
and	diogenites	(deeper	crustal	orthopyroxenites)	were	identified,	which	usually	correlate	with	specific	morphological	features	like	crater	walls	or	slump	blocks.[80][27]	The	confirmed	signature	of	olivine-rich	material,	which	were	first	hinted	at	by	Hubble	observations	is	strongest	on	the	flanks	of	the	central	peak	and	in	specific	patches	along	the	basin
rim	and	walls,	suggesting	it	is	not	uniformly	distributed	but	rather	exposed	in	distinct	outcrops.[81][80]	As	the	dominant	mineral	expected	in	Vesta's	mantle	beneath	the	HED-like	crust,[10]	the	presence	of	olivine	indicates	the	Rheasilvia	impact	penetrated	Vesta's	entire	crust	(~2040km	(1225mi)	thick	in	the	region)	and	excavated	material	from	the
upper	mantle.[81]	Furthermore,	the	global	stresses	resulting	from	this	massive	impact	are	considered	the	likely	trigger	for	the	formation	of	the	large	trough	systems,	like	Divalia	Fossa,	that	encircle	Vesta's	equatorial	regions.[82][69]The	crater	AeliaFeralia	Planitia,	an	old,	degraded	impact	basin	or	impact	basin	complex	near	Vesta's	equator	(green
and	blue).	It	is	270km	(168mi)	across	and	predates	Rheasilvia	(green	at	bottom)Several	old,	degraded	craters	approach	Rheasilvia	and	Veneneia	in	size,	although	none	are	quite	so	large.	They	include	Feralia	Planitia,	shown	at	right,	which	is	270km	(168mi)	across.[83]	More-recent,	sharper	craters	range	up	to	158km	(98mi)	Varronilla	and	196km
(122mi)	Postumia.[84]Dust	fills	up	some	craters,	creating	so-called	dust	ponds.	They	are	a	phenomenon	where	pockets	of	dust	are	seen	in	celestial	bodies	without	a	significant	atmosphere.	These	are	smooth	deposits	of	dust	accumulated	in	depressions	on	the	surface	of	the	body	(like	craters),	contrasting	from	the	Rocky	terrain	around	them.[85]	On
the	surface	of	Vesta,	we	have	identified	both	type1	(formed	from	impact	melt)	and	type2	(electrostatically	made)	dust	ponds	within	030N/S,	that	is,	Equatorial	region.	10craters	have	been	identified	with	such	formations.[86]The	"snowman	craters"	are	a	group	of	three	adjacent	craters	in	Vesta's	northern	hemisphere.	Their	official	names,	from	largest
to	smallest	(west	to	east),	are	Marcia,	Calpurnia,	and	Minucia.	Marcia	is	the	youngest	and	cross-cuts	Calpurnia.	Minucia	is	the	oldest.[70]"Snowman"	craters	by	Dawn	from	5,200km	(3,200mi)	in	2011Detailed	image	of	the	"Snowman"	cratersThe	majority	of	the	equatorial	region	of	Vesta	is	sculpted	by	a	series	of	parallel	troughs	designated	Divalia
Fossae;	its	longest	trough	is	1020	kilometres	(6.212.4mi)	wide	and	465	kilometres	(289mi)	long.	Despite	the	fact	that	Vesta	is	a	one-seventh	the	size	of	the	Moon,	Divalia	Fossae	dwarfs	the	Grand	Canyon.	A	second	series,	inclined	to	the	equator,	is	found	further	north.	This	northern	trough	system	is	named	Saturnalia	Fossae,	with	its	largest	trough
being	roughly	40km	(25mi)	wide	and	over	370km	(230mi)	long.	These	troughs	are	thought	to	be	large-scale	graben	resulting	from	the	impacts	that	created	Rheasilvia	and	Veneneia	craters,	respectively.	They	are	some	of	the	longest	chasms	in	the	Solar	System,	nearly	as	long	as	Ithaca	Chasma	on	Tethys.	The	troughs	may	be	graben	that	formed	after
another	asteroid	collided	with	Vesta,	a	process	that	can	happen	only	in	a	body	that	is	differentiated,[82]	which	Vesta	may	not	fully	be.	Alternatively,	it	is	proposed	that	the	troughs	may	be	radial	sculptures	created	by	secondary	cratering	from	Rheasilvia.[87]A	section	of	Divalia	Fossae,	with	parallel	troughs	to	the	north	and	southA	computer-generated
view	of	a	portion	of	Divalia	FossaeCompositional	information	from	the	visible	and	infrared	spectrometer	(VIR),	gamma-ray	and	neutron	detector	(GRaND),	and	framing	camera	(FC),	all	indicate	that	the	majority	of	the	surface	composition	of	Vesta	is	consistent	with	the	composition	of	the	howardite,	eucrite,	and	diogenite	meteorites.[88][89][90]	The
Rheasilvia	region	is	richest	in	diogenite,	consistent	with	the	Rheasilvia-forming	impact	excavating	material	from	deeper	within	Vesta.	The	presence	of	olivine	within	the	Rheasilvia	region	would	also	be	consistent	with	excavation	of	mantle	material.	However,	olivine	has	only	been	detected	in	localized	regions	of	the	northern	hemisphere,	not	within
Rheasilvia.[32]	The	origin	of	this	olivine	is	currently	unclear.	Though	olivine	was	expected	by	astronomers	to	have	originated	from	Vesta's	mantle	prior	to	the	arrival	of	the	Dawn	orbiter,	the	lack	of	olivine	within	the	Rheasilvia	and	Veneneia	impact	basins	complicates	this	view.	Both	impact	basins	excavated	Vestian	material	down	to	60100km,	far
deeper	than	the	expected	thickness	of	~3040km	for	Vesta's	crust.	Vesta's	crust	may	be	far	thicker	than	expected	or	the	violent	impact	events	that	created	Rheasilvia	and	Veneneia	may	have	mixed	material	enough	to	obscure	olivine	from	observations.	Alternatively,	Dawn	observations	of	olivine	could	instead	be	due	to	delivery	by	olivine-rich
impactors,	unrelated	to	Vesta's	internal	structure.[91]Pitted	terrain	has	been	observed	in	four	craters	on	Vesta:	Marcia,	Cornelia,	Numisia	and	Licinia.[92]	The	formation	of	the	pitted	terrain	is	proposed	to	be	degassing	of	impact-heated	volatile-bearing	material.	Along	with	the	pitted	terrain,	curvilinear	gullies	are	found	in	Marcia	and	Cornelia	craters.
The	curvilinear	gullies	end	in	lobate	deposits,	which	are	sometimes	covered	by	pitted	terrain,	and	are	proposed	to	form	by	the	transient	flow	of	liquid	water	after	buried	deposits	of	ice	were	melted	by	the	heat	of	the	impacts.[71]	Hydrated	materials	have	also	been	detected,	many	of	which	are	associated	with	areas	of	dark	material.[93]	Consequently,
dark	material	is	thought	to	be	largely	composed	of	carbonaceous	chondrite,	which	was	deposited	on	the	surface	by	impacts.	Carbonaceous	chondrites	are	comparatively	rich	in	mineralogically	bound	OH.[90]Cut-away	schematic	of	Vestan	core,	mantle,	and	crustEucrite	meteoriteA	large	collection	of	potential	samples	from	Vesta	is	accessible	to
scientists,	in	the	form	of	over	1200HED	meteorites	(Vestan	achondrites),	giving	insight	into	Vesta's	geologic	history	and	structure.	NASA	Infrared	Telescope	Facility	(NASA	IRTF)	studies	of	asteroid	(237442)	1999	TA10	suggest	that	it	originated	from	deeper	within	Vesta	than	the	HED	meteorites.[94]Vesta	is	thought	to	consist	of	a	metallic	ironnickel
core,	variously	estimated	to	be	90km	(56mi)[63]	to	220km	(140mi)[10]	in	diameter,	an	overlying	rocky	olivine	mantle,	with	a	surface	crust	of	similar	composition	to	HED	meteorites.From	the	first	appearance	of	calciumaluminium-rich	inclusions	(the	first	solid	matter	in	the	Solar	System,	forming	about	4.567billion	years	ago),	a	likely	time	line	is	as
follows:[95][96][97][98][99]Timeline	of	the	evolution	of	Vesta23million	yearsAccretion	completed45million	yearsComplete	or	almost	complete	melting	due	to	radioactive	decay	of	26Al,	leading	to	separation	of	the	metal	core67million	yearsProgressive	crystallization	of	a	convecting	molten	mantle.	Convection	stopped	when	about	80%	of	the	material
had	crystallizedExtrusion	of	the	remaining	molten	material	to	form	the	crust,	either	as	basaltic	lavas	in	progressive	eruptions,	or	possibly	forming	a	short-lived	magma	ocean.The	deeper	layers	of	the	crust	crystallize	to	form	plutonic	rocks,	whereas	older	basalts	are	metamorphosed	due	to	the	pressure	of	newer	surface	layers.Slow	cooling	of	the
interiorVesta	is	the	only	known	intact	asteroid	that	has	been	resurfaced	in	this	manner.	Because	of	this,	some	scientists	refer	to	Vesta	as	a	protoplanet.[100]Composition	of	the	Vestan	crust	(by	depth)[101]A	lithified	regolith,	the	source	of	howardites	and	brecciated	eucrites.Basaltic	lava	flows,	a	source	of	non-cumulate	eucrites.Plutonic	rocks
consisting	of	pyroxene,	pigeonite	and	plagioclase,	the	source	of	cumulate	eucrites.Plutonic	rocks	rich	in	orthopyroxene	with	large	grain	sizes,	the	source	of	diogenites.On	the	basis	of	the	sizes	of	V-type	asteroids	(thought	to	be	pieces	of	Vesta's	crust	ejected	during	large	impacts),	and	the	depth	of	Rheasilvia	crater	(see	below),	the	crust	is	thought	to	be
roughly	10	kilometres	(6mi)	thick.[102]Findings	from	the	Dawn	spacecraft	have	found	evidence	that	the	troughs	that	wrap	around	Vesta	could	be	graben	formed	by	impact-induced	faulting	(see	Troughs	section	above),	meaning	that	Vesta	has	more	complex	geology	than	other	asteroids.	The	impacts	that	created	the	Rheasilvia	and	Veneneia	craters
occurred	when	Vesta	was	no	longer	warm	and	plastic	enough	to	return	to	an	equilibrium	shape,	distorting	its	once	rounded	shape	and	prohibiting	it	from	being	classified	as	a	dwarf	planet	today.[citation	needed]Vesta's	surface	is	covered	by	regolith	distinct	from	that	found	on	the	Moon	or	asteroids	such	as	Itokawa.	This	is	because	space	weathering
acts	differently.	Vesta's	surface	shows	no	significant	trace	of	nanophase	iron	because	the	impact	speeds	on	Vesta	are	too	low	to	make	rock	melting	and	vaporization	an	appreciable	process.	Instead,	regolith	evolution	is	dominated	by	brecciation	and	subsequent	mixing	of	bright	and	dark	components.[103]	The	dark	component	is	probably	due	to	the
infall	of	carbonaceous	material,	whereas	the	bright	component	is	the	original	Vesta	basaltic	soil.[104]Some	small	Solar	System	bodies	are	suspected	to	be	fragments	of	Vesta	caused	by	impacts.	The	Vestian	asteroids	and	HED	meteorites	are	examples.	The	V-type	asteroid	1929	Kollaa	has	been	determined	to	have	a	composition	akin	to	cumulate
eucrite	meteorites,	indicating	its	origin	deep	within	Vesta's	crust.[28]Vesta	is	currently	one	of	only	eight	identified	Solar	System	bodies	of	which	we	have	physical	samples,	coming	from	a	number	of	meteorites	suspected	to	be	Vestan	fragments.	It	is	estimated	that	1	out	of	16	meteorites	originated	from	Vesta.[105]	The	other	identified	Solar	System
samples	are	from	Earth	itself,	meteorites	from	Mars,	meteorites	from	the	Moon,	and	samples	returned	from	the	Moon,	the	comet	Wild	2,	and	the	asteroids	25143	Itokawa,	162173	Ryugu,	and	101955	Bennu.[29][k]Animation	of	Dawn's	trajectory	from	27	September	2007	to	5	October	2018	Dawn	Earth	Mars	4	Vesta	1	CeresFirst	image	of	asteroids
(Ceres	and	Vesta)	taken	from	Mars.	The	image	was	made	by	the	Curiosity	rover	on	20	April	2014.Animation	of	Dawn's	trajectory	around	4	Vesta	from	15	July	2011	to	10	September	2012	Dawn	4	VestaIn	1981,	a	proposal	for	an	asteroid	mission	was	submitted	to	the	European	Space	Agency	(ESA).	Named	the	Asteroidal	Gravity	Optical	and	Radar
Analysis	(AGORA),	this	spacecraft	was	to	launch	some	time	in	19901994	and	perform	two	flybys	of	large	asteroids.	The	preferred	target	for	this	mission	was	Vesta.	AGORA	would	reach	the	asteroid	belt	either	by	a	gravitational	slingshot	trajectory	past	Mars	or	by	means	of	a	small	ion	engine.	However,	the	proposal	was	refused	by	the	ESA.	A	joint
NASAESA	asteroid	mission	was	then	drawn	up	for	a	Multiple	Asteroid	Orbiter	with	Solar	Electric	Propulsion	(MAOSEP),	with	one	of	the	mission	profiles	including	an	orbit	of	Vesta.	NASA	indicated	they	were	not	interested	in	an	asteroid	mission.	Instead,	the	ESA	set	up	a	technological	study	of	a	spacecraft	with	an	ion	drive.	Other	missions	to	the
asteroid	belt	were	proposed	in	the	1980s	by	France,	Germany,	Italy	and	the	United	States,	but	none	were	approved.[106]	Exploration	of	Vesta	by	fly-by	and	impacting	penetrator	was	the	second	main	target	of	the	first	plan	of	the	multi-aimed	Soviet	Vesta	mission,	developed	in	cooperation	with	European	countries	for	realisation	in	19911994	but
canceled	due	to	the	dissolution	of	the	Soviet	Union.Artist's	conception	of	Dawn	orbiting	VestaIn	the	early	1990s,	NASA	initiated	the	Discovery	Program,	which	was	intended	to	be	a	series	of	low-cost	scientific	missions.	In	1996,	the	program's	study	team	recommended	a	mission	to	explore	the	asteroid	belt	using	a	spacecraft	with	an	ion	engine	as	a
high	priority.	Funding	for	this	program	remained	problematic	for	several	years,	but	by	2004	the	Dawn	vehicle	had	passed	its	critical	design	review[107]	and	construction	proceeded.[citation	needed]It	launched	on	27	September	2007	as	the	first	space	mission	to	Vesta.	On	3	May	2011,	Dawn	acquired	its	first	targeting	image	1.2million	kilometres
(0.7510^6mi)	from	Vesta.[108]	On	16	July	2011,	NASA	confirmed	that	it	received	telemetry	from	Dawn	indicating	that	the	spacecraft	successfully	entered	Vesta's	orbit.[109]	It	was	scheduled	to	orbit	Vesta	for	one	year,	until	July	2012.[110]	Dawn's	arrival	coincided	with	late	summer	in	the	southern	hemisphere	of	Vesta,	with	the	large	crater	at	Vesta's
south	pole	(Rheasilvia)	in	sunlight.	Because	a	season	on	Vesta	lasts	eleven	months,	the	northern	hemisphere,	including	anticipated	compression	fractures	opposite	the	crater,	would	become	visible	to	Dawn's	cameras	before	it	left	orbit.[111]	Dawn	left	orbit	around	Vesta	on	4	September	2012	11:26	p.m.	PDT	to	travel	to	Ceres.[112]NASA/DLR	released
imagery	and	summary	information	from	a	survey	orbit,	two	high-altitude	orbits	(6070m/pixel)	and	a	low-altitude	mapping	orbit	(20m/pixel),	including	digital	terrain	models,	videos	and	atlases.[113][114][115][116][117][118]	Scientists	also	used	Dawn	to	calculate	Vesta's	precise	mass	and	gravity	field.	The	subsequent	determination	of	the	J2
component	yielded	a	core	diameter	estimate	of	about	220km	(140mi)	assuming	a	crustal	density	similar	to	that	of	the	HED.[113]Dawn	data	can	be	accessed	by	the	public	at	the	UCLA	website.[119]Albedo	and	spectral	maps	of	4	Vesta,	as	determined	from	Hubble	Space	Telescope	images	from	November	1994Elevation	map	of	4	Vesta,	as	determined
from	Hubble	Space	Telescope	images	of	May	1996Elevation	diagram	of	4	Vesta	(as	determined	from	Hubble	Space	Telescope	images	of	May	1996)	viewed	from	the	south-east,	showing	Rheasilvia	crater	at	the	south	pole	and	Feralia	Planitia	near	the	equatorVesta	seen	by	the	Hubble	Space	Telescope	in	May	2007The	2006	IAU	draft	proposal	on	the
definition	of	a	planet	listed	Vesta	as	a	candidate.[120]	Vesta	is	shown	fourth	from	the	left	along	the	bottom	row.Vesta	comes	into	view	as	the	Dawn	spacecraft	approaches	and	enters	orbit:Vesta	from	100,000km(1	July	2011)Vesta	from	41,000km(9	July	2011)In	orbit	at	16,000km(17	July	2011)In	orbit	from	10,500km(18	July	2011)The	northern
hemisphere	from	5,200km(23	July	2011)In	orbit	from	5,200km(24	July	2011)In	orbit	from	3,700km(31	July	2011)Full	rotation(1	August	2011)Composite	greyscale	imageCratered	terrain	with	hills	and	ridges(6	August	2011)Densely	cratered	terrain	near	terminator(6	August	2011)Vestan	craters	in	various	states	of	degradation,	with	troughs	at	bottom(6
August	2011)Hill	shaded	central	mound	at	the	south	pole	of	Vesta(2	February	2015)Detailed	images	retrieved	during	the	high-altitude	(6070m/pixel)	and	low-altitude	(~20m/pixel)	mapping	orbits	are	available	on	the	Dawn	Mission	website	of	JPL/NASA.[121]Annotated	image	from	Earth's	surface	in	June	2007	with	(4)	VestaIts	size	and	unusually	bright
surface	make	Vesta	the	brightest	asteroid,	and	it	is	occasionally	visible	to	the	naked	eye	from	dark	skies	(without	light	pollution).	In	May	and	June	2007,	Vesta	reached	a	peak	magnitude	of	+5.4,	the	brightest	since	1989.[122]	At	that	time,	opposition	and	perihelion	were	only	a	few	weeks	apart.[123]	It	was	brighter	still	at	its	22	June	2018	opposition,
reaching	a	magnitude	of	+5.3.[124]Less	favorable	oppositions	during	late	autumn	2008	in	the	Northern	Hemisphere	still	had	Vesta	at	a	magnitude	of	from	+6.5	to	+7.3.[125]	Even	when	in	conjunction	with	the	Sun,	Vesta	will	have	a	magnitude	around	+8.5;	thus	from	a	pollution-free	sky	it	can	be	observed	with	binoculars	even	at	elongations	much
smaller	than	near	opposition.[125]In	2010,	Vesta	reached	opposition	in	the	constellation	of	Leo	on	the	night	of	1718	February,	at	about	magnitude	6.1,[126]	a	brightness	that	makes	it	visible	in	binocular	range	but	generally	not	for	the	naked	eye.	Under	perfect	dark	sky	conditions	where	all	light	pollution	is	absent	it	might	be	visible	to	an	experienced
observer	without	the	use	of	a	telescope	or	binoculars.	Vesta	came	to	opposition	again	on	5	August	2011,	in	the	constellation	of	Capricornus	at	about	magnitude	5.6.[126][127]Vesta	was	at	opposition	again	on	9	December	2012.[128]	According	to	Sky	and	Telescope	magazine,	this	year	Vesta	came	within	about	6	degrees	of	1	Ceres	during	the	winter	of
2012	and	spring	2013.[129]	Vesta	orbits	the	Sun	in	3.63	years	and	Ceres	in	4.6	years,	so	every	17.4	years	Vesta	overtakes	Ceres	(the	previous	overtaking	was	in	April	1996).[129]	On	1	December	2012,	Vesta	had	a	magnitude	of	6.6,	but	it	had	decreased	to	8.4	by	1	May	2013.[129]Conjunction	of	Ceres	and	Vesta	near	the	star	Gamma	Virginis	on	5	July
2014	in	the	Constellation	of	Virgo.Ceres	and	Vesta	came	within	one	degree	of	each	other	in	the	night	sky	in	July	2014.[129]3103	Eger3551	Verenia3908	Nyx4055	MagellanAsteroids	in	fictionDiogeniteEucriteList	of	former	planetsHowarditeVesta	family	(vestoids)List	of	tallest	mountains	in	the	Solar	System^	Marc	Rayman	of	the	JPL	Dawn	team	used
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