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Additional	reading	at	www.astronomynotes.com	Scientific	Models	Before	returning	to	retrograde	Mars	and	beginning	our	discussion	of	the	early	attempts	to	explain	this	behavior,	let's	first	discuss	scientific	models.	This	is	terminology	that	is	now	being	included	in	state	science	education	standards	and	the	Next	Generation	Science	Standards	(NGSS),
and	I	want	to	be	quite	clear	about	what	I	mean	when	I	use	the	term	in	this	class.	To	astronomers	and	other	scientists,	“making	a	model”	has	a	specific	meaning:	taking	into	account	our	knowledge	of	the	laws	of	science,	we	construct	a	mental	picture	of	how	something	works.	We	then	use	this	mental	model	to	predict	the	behavior	of	the	system	in	the
future.	If	our	observations	of	the	real	thing	and	our	predictions	from	our	model	match,	then	we	have	some	evidence	that	our	model	is	a	good	one.	If	our	observations	of	the	real	thing	contradict	the	predictions	of	our	model,	then	it	teaches	us	that	we	need	to	revise	our	picture	to	better	explain	our	observations.	In	many	cases,	the	model	is	simply	an
idea—that	is,	there	is	no	physical	representation	of	it.	So,	if,	when	I	use	the	word	"model,"	you	picture	in	your	head	a	1:200	scale	copy	of	a	battleship	that	you	put	together	as	a	kid,	that	is	not	what	is	meant	here.	However,	that	doesn't	preclude	us	from	making	a	physical	representation	of	the	model.	So,	for	example,	if	you	are	studying	tornadoes,	you
can	build	a	simulated	tornado	tube	using	2	liter	soda	bottles	filled	with	water.	However,	for	it	to	be	useful	as	a	scientific	model,	you	would	want	to	use	the	physical	model	to	try	and	study	aspects	of	real	tornadoes.	In	modern	science,	many	models	are	computational	in	nature—that	is,	you	can	write	a	program	that	simulates	the	behavior	of	a	real	object
or	phenomenon,	and	if	the	predictions	of	your	computer	model	match	your	observations	of	the	real	thing,	it	is	a	good	computer	model.	This	is	also	a	good	time	to	introduce	a	statement	referred	to	as	Occam’s	Razor.	This	is	a	simple	statement	that	paraphrased	says:	If	there	are	two	competing	models	to	explain	a	phenomenon,	the	simplest	is	the	one
most	likely	to	be	correct.	This	concept	was	taught	to	me	in	the	following	way:	if	you	propose	a	model,	you	are	only	allowed	to	invoke	the	Easter	Bunny	once,	but	if	you	have	to	invoke	the	Easter	Bunny	twice	(as	in	“then	the	Easter	Bunny	appears	and	makes	this	happen"),	your	model	is	probably	wrong.	Many	textbooks	use	this	example	of	the	study	of
Mars	as	an	opportunity	to	introduce	the	"scientific	method".		In	previous	versions	of	this	course,	I	did	the	same	thing.		I	learned,	and	I'm	sure	many	of	you	learned,	that	the	scientific	method	has	5	or	so	steps	that,	if	done	in	order,	you	are	correctly	doing	science.		However,	even	when	I	included	that	content	in	my	course,	I	knew	that	I	did	not	do
science	that	way.		I	finally	changed	this	lesson	in	the	course	when	a	teacher	I	collaborated	with	said	to	me,	"Do	you	ever	do	your	science	the	way	the	scientific	method	is	written	about	in	textbooks?",	and	I	said	no.	What	I	hope	will	be	made	clear	in	the	rest	of	the	course	is	that	in	practice	science	is	very	non-linear.		In	fact,	as	a	fairly	frequent	judge	for
the	"Pennsylvania	Junior	Academy	of	Science"	(which	may	be	similar	to	science	fairs	where	you	teach),	I	often	complain	about	their	rubric	for	judging,	because	they	force	students	to	try	to	approach	science	in	a	linear,	step-by-step	model.		Scientists	all	do	the	standard	steps	of	the	scientific	method	at	some	point,	however,	not	necessarily	in	the	order
presented	in	textbooks	or	in	a	way	that	they	identify	as	"Now	I	am	on	step	5	of	the	process",	for	example.	This	process	is	really	completed	by	a	community	of	scientists	working	on	scientific	problems	separately.		Everyone	involved	in	the	process	is	working	towards	the	same	goal,	but	some	may	contribute	observations	while	others	build	better	models,
for	example.	If	you	would	like	to	discuss	this	more,	this	would	be	an	excellent	topic	for	Piazza!	The	Greek's	Geocentric	model	Traditionally	in	Astronomy	textbooks,	the	chapter	on	the	topic	of	the	motion	of	the	planets	in	the	sky	almost	always	begins	with	mention	of	the	ancient	Greeks.	I	will	not	go	into	a	lot	of	detail	on	the	lives	and	accomplishments	of
Eratosthenes,	Aristarchus,	Hipparchus,	etc.,	but	I	will	follow	tradition,	and	we	will	study	here	the	model	of	the	Universe	presented	by	the	Greeks.	In	particular,	we	will	consider	the	work	of	Aristotle	and	Ptolemy,	because	their	model	was	considered	the	best	explanation	for	the	workings	of	the	solar	system	for	more	than	1000	years!	While	I	will	gloss
over	most	of	the	discoveries	of	the	famous	Greek	philosophers	(or	mathematicians	or	astronomers,	whatever	you	prefer	to	consider	them),	I	think	it	is	quite	important	to	note	that	they	were	able	to	determine	many	sophisticated	understandings	of	our	Solar	System	based	on	their	strong	grasp	of	geometry.	For	example,	Eratosthenes	is	given	credit	for
demonstrating	that	the	Earth	is	round	and	for	performing	the	first	experiment	that	resulted	in	a	measurement	of	the	circumference	of	the	Earth.	If	you	aren't	familiar	with	Eratosthenes'	experiment,	I	encourage	you	to	spend	time	at	the	website	above	and	to	even	consider	repeating	the	experiment	if	you	can	find	a	partner	located	several	hundred
miles	from	your	school.	Now,	let's	return	to	a	discussion	of	the	Greeks'	model.	Today,	we	start	with	our	well	known	laws	of	physics	as	the	basis	of	our	scientific	models.	At	the	time	that	the	Greek	model	was	being	developed,	those	laws	were	unknown,	though,	and	instead	they	held	firmly	to	several	beliefs	that	formed	the	foundation	of	their	model	of
the	solar	system.	These	are:	the	Earth	is	the	center	of	the	universe	and	it	is	stationary;	the	planets,	the	Sun,	and	the	stars	revolve	around	the	Earth;	the	circle	and	the	sphere	are	“perfect”	shapes,	so	all	motions	in	the	sky	should	follow	circular	paths,	which	can	be	attributed	to	objects	being	attached	to	spherical	shells;	objects	obeyed	the	rules	of
“natural	motion,”	which	for	the	planets	and	the	stars	meant	they	orbited	around	the	Earth	at	a	uniform	speed.	Given	this	set	of	rules	(in	modern	scientific	language,	these	would	be	referred	to	as	the	assumptions	of	the	model;	however,	the	Greeks	believed	these	to	be	laws	that	could	not	be	altered),	the	Greeks	constructed	a	model	to	predict	the
positions	of	the	planets.	They	knew	about	retrograde	motions,	and,	therefore,	they	also	constructed	their	model	in	such	a	way	to	account	for	the	retrograde	motions	of	the	planets.	Their	model	is	referred	to	as	the	geocentric	model	because	of	the	Earth’s	place	at	the	center.	Our	knowledge	of	the	Greek’s	Geocentric	model	comes	mostly	from	the
Almagest,	which	is	a	book	written	by	Claudius	Ptolemy	about	500	years	after	Aristotle’s	lifetime.	In	the	Almagest,	Ptolemy	included	tables	with	the	positions	of	the	planets	as	predicted	by	his	model.	If	you	recall	from	our	previous	discussion,	the	retrograde	motions	of	the	planets	are	very	complex;	therefore,	Ptolemy	had	to	create	an	equally	complex
model	in	order	to	reproduce	these	motions.	I	will	quickly	summarize	things	here:	Ptolemy’s	model	did	not	simply	have	the	planets	and	the	Sun	attached	to	one	sphere	each,	but	he	had	to	adopt	circles	(epicycles)	on	top	of	circles	(deferents)	with	the	Earth	offset	from	the	center.	The	most	complex	version	of	the	model	was	still	often	in	error	in	its
predictions	by	several	degrees,	or	by	an	angular	distance	larger	than	the	diameter	of	the	full	Moon.	This	is	an	interesting	topic	I	won't	describe	in	any	more	detail,	but	if	you	would	like	to	learn	more,	there	is	much	more	about	the	Ptolemaic	model	in	most	introductory	astronomy	textbooks,	including	the	online	Astronomynotes.com.	There	is	a	faculty
member	at	Florida	State	who	has	made	animated	models	of	the	Ptolemaic	system:	in	the	first	movie	below,	you	can	see	how	the	Moon	and	Sun	were	conceptualized	to	have	orbited	Earth.		In	the	second	movie,	you	can	see	how	Mercury	and	the	Sun	were	conceptualized	to	have	orbited	Earth.			The	Almagest	conceptualization	of	the	Moon	and	Sun
orbiting	Earth.	The	Almagest	conceptualization	of	Mercury	and	the	Sun	orbiting	Earth.	Recall	that	the	Greeks	did	rely	on	mathematical	reasoning	when	conducting	experiments	and	designing	their	models.	You	may	wonder,	in	the	Greek	model,	what	order	were	the	"planets"	out	from	the	Earth,	and	how	were	they	chosen	to	be	in	that	order?	The	order
was:	Earth	(unmoving;	located	at	the	center)	Moon	Mercury	Venus	Sun	Mars	Jupiter	Saturn	We	will	discuss	this	concept	more	later,	but	consider	the	angular	speed	of	an	object	on	the	sky.	The	faster	the	angular	speed,	the	larger	the	angular	distance	an	object	will	cover	in	the	same	amount	of	time.	A	simple	example	is	to	consider	two	airplanes	on	the
sky.	One	is	close	to	you,	and	the	other	more	distant.	If	both	planes	are	flying	at	the	same	speed	in	the	same	direction	across	your	line	of	sight,	the	more	distant	airplane	will	appear	to	cover	a	shorter	angular	distance	on	the	sky	than	the	nearby	plane.	So,	if	you	can	estimate	the	angular	speed	of	two	objects	and	if	you	assume	that	they	are	moving	at	the
same	real	speed	and	in	the	same	direction,	the	one	that	travels	the	shorter	distance	on	the	sky	must	be	the	more	distant	object.	The	Greeks	used	this	method	to	estimate	the	distance	to	the	planets,	and	they	were	able	to	determine	the	relative	ordering	of	the	planets.	The	most	significant	flaw	was	their	assumption	of	the	Earth	as	the	center	of	all
things.	7.3	-	Understand	early	geocentric	models	of	the	Solar	System	7.4	-	Understand	the	advantage	of	the	addition	of	epicycles,	as	described	by	Ptolemy	8.1	-	Understand	the	contribution	of	the	observational	work	of	Brahe	in	the	transition	from	a	geocentric	to	a	heliocentric	model	of	the	Solar	System	8.2	-	Understand	the	contribution	of	the
mathematical	modelling	of	Copernicus	and	Kepler	in	the	transition	from	a	geocentric	to	a	heliocentric	model	of	the	Solar	System	11.24	-	Understand	the	importance	of	Galileo's	early	telescopic	observations	in	establishing	a	heliocentric	(Sun-centred)	model	of	the	Solar	System	GEOCENTRIC	THEORY	You	already	know	as	a	fact	that	the	Earth	and	all
solar	system	bodies	orbit	the	Sun	but	for	centuries	astronomers	believed	that	the	Sun	and	planets	orbited	the	Earth.	To	us	it	looks	natural.	Celestial	bodies	appear	to	orbit	us.	Astronomers	asked	that	if	the	Earth	did	spin	then	why	don't	we	fly	off	it.	Why	would	birds	be	able	to	fly	from	one	position	to	another	without	flying	backwards	and	why	did	the
stars	not	move	from	one	half	of	a	year	to	another.	This	was	before	people	understood	about	the	forces	of	gravity	and	celestial	motion.	This	became	known	as	the	GEOCENTRIC	theory	(things	that	start	with	'geo'	are	to	do	with	earth,	things	that	start	with	'helio'	are	to	do	with	the	sun).	This	problem	with	the	geocentric	theory	is	that	it	was	wrong.	Some
ancient	astronomers	such	as	Aristarchus	of	Samos	and	Seleucus	of	Seleucia	proposed	that	Earth	orbits	the	Sun.	No-one	listened	to	them	as	the	observational	evidence	did	not	support	their	argument.	However	many	still	felt	there	was	something	not	quite	right	about	how	they	viewed	their	model.	The	orbits	of	inner	planets	seemed	very	elaborate	-	see
the	apparent	orbit	of	the	inner	bodies	image.	The	outer	planets	sometimes	seemed	to	move	backwards.	Ptolemy	A	philosopher	called	Ptolemy	looked	at	the	visual	evidence	and	formed	the	theory	that	there	were	cycles	that	the	planets	orbited	and	attached	to	each	was	its	own	cycle.	These	cycles	were	called	'epicycles'.	He	reconciled	the	observational
evidence	to	some	degree.	This	model	was	widely	accepted	for	hundreds	of	years	until	later	astronomers.	MOVEMENT	TO	HELIOCENTRIC	THEORY	Copernicus	Copernicus	put	forward	a	theory	called	the	HELLIOCENTRIC	theory	which	put	the	Sun	at	the	centre	of	the	solar	system.	He	wrote	a	book	called	'Dē	revolutionibus	orbium	coelestium'	-	'On
the	revolutions	of	heavenly	spheres'.	In	this	book	all	bodies	moved	around	the	Sun	(with	the	exception	of	the	Moon	orbiting	Earth)	and	had	circular	orbits	(no	epicycles	were	needed).	All	mathematical	observations	of	the	movements	of	the	planets	supported	this,	especially	retrograde	motion	of	outer	planets	caused	by	Earth's	motion.	Authorities	and
the	public	were	careful	to	accept	it	as	it	turned	against	perceived	wisdom.	There	were	also	some	verses	in	the	Bible	which	mentioned	the	Sun's	movement	and	the	Earth's	lack	of	movement	and	a	challenge	to	them	may	not	be	popular.	His	book	was	published	after	his	death	and	the	idea	spread	among	scientists	including	Brahe,	Kepler	and	Galileo.
Tycho	Brahe	Tycho	Brahe	was	an	astronomer	whose	personal	life	was	as	varied	as	his	astronomical	one.	Brahe	had	issues	with	the	Copernican	model	and	proposed	a	Geo-Heliocentric	Model	where	the	Moon	and	Sun	orbited	Earth	but	everything	else	orbited	the	Sun.	This	system	removed	the	epicycles	of	Ptolemy.	He	believed	Earth	was	too	'lazy'	a
body	to	move	and	his	arguments	were	both	religious	and	based	on	observation.	Later	you	will	learn	about	parallax	-	how	stars	very	subtly	change	apparent	position	over	the	course	of	a	year.	Brahe	made	thousands	of	naked	eye	observations	over	many	years.	He	said	that	no	parallax	was	visible	-	indeed	it	would	be	difficult	with	the	naked	eye	to
measure	any,	Brahe	made	his	observations	without	aid.	Kepler	Kepler	was	Tycho	Brahe's	assistant	in	Prague.	Despite	this	he	was	influenced	by	Copernicus's	writings.	He	refined	the	heliocentric	theory.	Armed	with	Tycho's	observations	he	noticed	planets	did	not	follow	circular	orbits	but	were	elliptical	-	this	became	one	of	his	later	laws	that	we	shall
look	at	later.	Galileo	Copernicus	and	Kepler's	ideas	were	all	well	and	good	but	where	was	the	observational	evidence.	Ladies	and	Gentlemen,	I	give	you	Galileo	Galilei.	As	well	as	being	the	only	well-known	astronomer	with	two	G's	and	four	L's	in	his	name,	Galileo	was	the	first	telescopic	observer	to	make	published	astronomical	observations.	He	found
two	discoveries	to	provide	evidence	to	support	the	heliocentric	theory	including:	Discovery	of	Jupiter's	main	moons	-	if	everything	orbited	Earth,	why	did	these	obviously	orbit	Jupiter?	Venus	had	phases	-	How	could	this	occur	if	it	orbited	Earth	rather	than	the	Sun.	His	publications	meant	he	got	into	trouble	with	the	Church	at	the	time	but	his	work
ensured	the	heliocentric	became	widely	accepted	after.	By	the	time	of	Isaac	Newton	the	theory	had	been	proved	and	accepted	as	fact.	

05/10/2021	·	Copernican	heliocentrism	is	the	name	given	to	the	astronomical	model	developed	by	Nicolaus	Copernicus	and	published	in	1543.	This	model	positioned	the	Sun	at	the	center	of	the	Universe,	motionless,	with	Earth	and	the	other	planets	orbiting	around	it	in	circular	paths,	modified	by	epicycles,	and	at	uniform	speeds.	The	Ptolmeic
(Geocentric,	or	Earth-centered)	Model	of	the	Solar	System	Cladius	Ptolemy	Greek	astronomer	and	mathematician	Modeled	the	movements	of	the	Sun,	the	Moon,	and	the	five	known	planets	(Mercury,	Venus,	Mars,	Jupiter,	and	Saturn)	in	the	skies	to	great	accuracy,	with	a	geocentric	system	of	orbits	and	epicycles.	Born:	85	in	Egypt	New	models	of	the
Solar	System	are	usually	built	on	previous	models,	thus,	the	early	models	are	kept	track	of	by	intellectuals	in	astronomy,	an	extended	progress	from	trying	to	perfect	the	geocentric	model	to	eventually	using	the	heliocentric	model	of	the	Solar	System.	The	uses	of	the	Solar	System	model	began	as	a	time	source	to	signify	...	05/03/2008	·	In	class,	we
discussed	three	main	models	of	the	solar	system	that	were	used	to	calculate	the	positions	of	the	planets	and	stars:	the	ancient	Greek	geocentric	model	as	proposed	by	Ptolemy,	the	full	heliocentric	model	by	Copernicus,	and	the	hybrid	of	these	proposed	by	Brahe.Despite	their	philosophical	differences,	all	these	models	were	mathematically	the	same.
03/02/2021	·	The	Copernican	Model:	A	Sun-Centered	Solar	System.	The	Earth-centered	Universe	of	Aristotle	and	Ptolemy	held	sway	on	Western	thinking	for	almost	2000	years.	Then,	in	the	16th	century	a	“new”	(but	remember	Aristarchus)	idea	was	proposed	by	the	Polish	astronomer	Nicolai	Copernicus	(1473-1543).	...	Ptolemaic	system,	also	called
geocentric	...	geocentric	model,	any	theory	of	the	structure	of	the	solar	system	(or	the	universe)	in	which	Earth	is	assumed	to	be	at	the	centre	of	it	all.	The	most	highly	developed	geocentric	model	was	that	of	Ptolemy	of	Alexandria	(2nd	century	ce	).	An	Egyptian	astronomer	called	Ptolemy	(AD100-168)	described	one	of	the	earliest	ideas	for	how	the
Solar	System	is	structured.	Ptolemy’s	model	and	…	Acting	out	day	and	night	(5-11)	Ref	-	SPT	HS03	TA06.	Accounting	for	day	and	night	is	quite	complex,	and	we	suggest	that	the	very	best	way	for	children	to	develop	a	helpful	understand	this	is	to	act	out	a	model	of	the	process.	They	also	learn	about	the	…	2.3	The	Solar	System	Geocentric	Model.
Humans’	view	of	the	solar	system	has	evolved	as	technology	and	scientific	knowledge	has	increased.	The	ancient	Greeks	identified	five	of	the	planets,	and	they	were	the	only	planets	known	for	many	centuries.	Since	then,	scientists	have	discovered	two	more	planets,	many	other	solar-system	objects,	and	even	...	100%	(1	rating)	Correct	Answer	is
Option	E	:	Can	explain	the	motion	of	planets,	Including	the	retrograde	motion	but	not	the	ph	….	View	the	full	answer.	Transcribed	image	text:	The	geocentric	model	of	the	Solar	System	can	explain	the	motions	of	the	planets,	including	the	retrograde	motion,	and	the	phases	of	Venus.	can	explain	the	motions	of	...	The	Ptolemaic	model	of	the	solar



system	held	sway	into	the	early	modern	age;	from	the	late	16th	century	onward	it	was	gradually	replaced	as	the	consensus	description	by	the	heliocentric	model.	Geocentrism	as	a	separate	religious	belief,	however,	never	completely	died	out.	...	The	geocentric	(Ptolemaic)	model	of	the	solar	system	is	still	of	...	Ptolemy	to	Heliocentric.	In	150	AD	an
Astronomer	by	the	name	of	Ptolemy	came	up	with	a	new	model	that	explained	why	the	planets	sometimes	appeared	to	move	backward,	something	that	the	Geocentric	Model	couldn't	explain.	His	model	stated	that	planets	would	move	in	smaller	circles	an	epicycle	motion	and	those	circles	moved	around	the	Earth	in	a	...	and	Solutions,	Tests,	Formulas,
Algebra.	Menu	HomeContact	Posted	January	24,	2022	John	Newton	Answered	Who	was	the	first	challenge	the	geocentric	model	the	solar	system	The	Question	Who	was	the	first	challenge	the...	The	geocentric	model	of	the	universe,	also	known	as	the	Ptolemaic	model,	was	widespread	beginning	in	Ancient	Greece	and	holds	that	the	Earth	lies	at	the
centre	of	the	universe,	with	all	other	objects	circling	it.	...	Indeed,	even	within	our	solar	system	the	Sun	itself	moves	or	‘wobbles”	around	the	central	point	because	of	the	gravitational	...	11/01/2016	·	The	geocentric	model	of	the	universe,	in	which	the	Sun,	planets	and	stars	revolved	around	the	Earth,	was	the	accepted	view	of	the	cosmos	for	millennia.
The	geocentric	model	of	the	solar	system	(and	indeed	of	the	universe)	asserts	that	the	earth	sits,	unmoving,	at	the	centre	of	all	existence.	...	The	geocentric	model	was	strong	enough	to	survive	from	its	formal	description,	in	mathematical	language,	by	the	ancient	Greeks	around	550BC,	until	late	into	the	17th	century.	By	this	time,	scientific	...	The
Heliocentric	Model.	The	geocentric	model	of	the	Solar	System	remained	dominant	for	centuries.	However,	because	even	in	its	most	complex	form	it	still	produced	errors	in	its	predictions	of	the	positions	of	the	planets	in	the	sky,	some	astronomers	continued	to	search	for	a	better	model.	The	astronomer	given	the	credit	for	presenting	the	first	...	The
geocentric	model	held	sway	into	the	early	modern	age,	but	from	the	late	16th	century	onward,	it	was	gradually	superseded	by	the	heliocentric	model	of	Copernicus,	Galileo,	and	Kepler.	Astronomy	in	Greece	The	geocentric	model	entered	Greek	astronomy	and	philosophy	at	an	early	point;	it	can	be	found	in	pre-Socratic	philosophy.	23/01/2015	·	The
answer	took	a	while	for	astronomers	to	figure	out,	leading	to	a	debate	between	what	is	known	as	the	geocentric	(Earth-centered)	model	and	the	heliocentric	(Sun-centered	model).	The	ancients...	10/10/2019	·	WINDOWPANE	is	the	live-streaming	social	network,	and	multi-media	app,	for	recording	and	sharing	your	amazing	life.	Post	comments,	photos
and	videos,	or	broadcast	a	live	stream,	to	friends,	family,	followers,	or	everyone.	20/09/2021	·	1.	The	sun	is	at	the	center	of	the	universe.	2.	The	motion	of	the	planets	was	uniform	and	circular.	3.	The	theory	is	based	on	the	idea	that	an	explosion	did	not	occur;	therefore,	evidence	of	radiation	would	not	be	predicted	in	the	theory.	4.Ancient	people	lacked
modern	instruments	and	tools	to	gather	information.	Question	Menu	HomeContact	Posted	January	24,	2022January	24,	2022	mery99Answer	Who	was	the	first	challenge	the	geocentric	model	the	solar	system	The	Question	Who	was	the	first	challenge	the	geocentric	model	the	solar...	17/12/2021	·	The	order	of	the	solar	system	with	regards	to	the
geocentric	model,	according	to	Penn	State	University	is	Earth	(stationary	and	at	the	center),	moon,	Mercury,	Venus,	sun,	Mars,	Jupiter	and	Saturn....	Artistarchus	is	the	person	who	created	the	heliocentric	model	of	the	solar	system.	He	disproved	many	other	astronomers'	theories,	and	the	geocentric	models.	He	used	the	theory	that	if	the	Earth	was	in
the	middle	of	the	solar	system,	the	stars	would	move	around	it.	This	disproved	the	geocentric	models,	and	reinforced	his	heliocentric	model.	The	geocentric	model	(in	Greek:	geo	=	earth	and	centron	=	centre)	...	The	geocentric	(Ptolemaic)	model	of	the	solar	system	is	also	of	interest	to	planetarium	makers,	as	for	technical	reasons	a	Ptolemaic-type
motion	for	the	planet	light	apparatus	has	some	advantages	over	a	…	8.	Astronomers	argued	that	the	heliocentric	model	of	the	Solar	System	was	simpler	than	the	geocentric	model,	based	on	a.	the	observation	that	the	planets	do	not	move	relative	to	the	background	stars.	b.	the	fact	that	the	Moon	orbits	Earth.	c.	the	fact	that	the	Sun	is	more	massive
than	Earth.	d.	the	observed	retrograde	motions	of	the	planets.
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