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Lavoisier	atomic	theory

Identify	the	main	points	of	the	atomic	theory	Daltona	S	Atomic	theory	Daltona	s	proposes	that	the	whole	matter	was	composed	of	atoms,	indivisible	and	indestructible	blocks.	While	all	the	atoms	of	an	element	were	identical,	different	elements	have	different	sized	atoms	and	mass.	Atomic	theory	Daltona	s	also	states	that	all	the	compounds	were
composed	of	combinations	of	these	atoms	in	a	defined	report.	Dalton	also	postulates	that	chemical	reactions	led	to	the	rearrangement	of	reagent	atoms.	Although	the	concept	of	the	atom	dates	back	to	the	ideas	of	democritus,	the	English	meteorologist	and	chemist	John	Dalton	formulated	the	first	modern	description	of	his	fundamental	blockage	of
chemical	structures.	Dalton	has	developed	the	law	of	multiple	proportions	(presented	in	1803)	through	the	study	and	expansion	on	the	works	of	Antoine	Lavoisier	and	Joseph	Proust.	Proust	had	studied	pond	oxides	and	found	that	their	masses	or	were	88.1%	and	11.9%	oxygen	pond	or	78.7%	of	pond	and	21.3%	oxygen	(these	were	pond	()	oxide	II	and
pond	dioxide,	respectively).	DALTON	observed	from	these	percentages	100g	of	tin	combiners	both	with	13.5g	or	27g	of	oxygen;	13.5	and	27	form	a	ratio	of	1:	2.	DALTON	found	An	atomic	theory	of	matter	could	elegantly	explain	this	common	model	in	chemistry	Ã	¢	in	the	case	of	proustÃ	¢	s	pond	oxides,	a	tin	atom	will	combine	with	one	or	two	atoms
of	oxygen.	DALTON	Also	believed	atomic	theory	could	explain	why	water	absorbed	different	gases	in	different	proportions:	for	example,	found	that	water	absorbed	carbon	dioxide	much	better	than	it	absorbed	nitrogen.	Dalton	hypothesizes	this	was	due	to	the	mass	differences	and	the	complexity	of	the	GasesÃ	¢	respective	particles.	In	fact,	carbon
dioxide	molecules	(CO2)	are	heavier	and	larger	nitrogen	molecules	(N2).	DALTON	proposed	that	each	chemical	element	consists	of	atoms	of	one	unique	type,	and	even	if	they	cannot	be	altered	or	destroyed	by	chemical	means,	can	combine	to	form	more	complex	structures	(chemical	compounds).	Since	Dalton	has	reached	its	conclusions	for
experimentation	and	examination	of	results	in	an	empirical	way,	this	marked	the	first	truly	scientific	theory	of	the	atom.	John	Daltona	S	A	new	chemical	philosophy	system	This	image	from	Daltona	s	a	new	chemical	philosophy	system,	published	in	1808,	describes	the	various	atoms	and	molecules.	DALTONA	S	Atomic	theory	The	main	points	of	the
Daltona	s	Atomic	theory	are:	everything	is	composed	of	atoms,	which	are	the	indivisible	bricks	of	matter	and	cannot	be	destroyed.	All	the	atoms	of	an	element	are	identical.	The	atoms	of	different	elements	vary	in	size	and	mass.	Compounds	are	produced	through	different	combinations	of	whole	atoms.	Thus	a	chemical	reaction	in	the	rearrangement	of
atoms	in	reagents	and	compound	products.	Atomic	theory	has	been	revised	over	the	years	to	incorporate	the	existence	of	atomic	isotopes	and	mass	and	energy	interconversion.	Furthermore,	the	discovery	of	subatomy	particles	has	shown	that	atoms	can	be	divided	into	smaller	parts.	However,	Daltona	is	importance	in	the	development	of	modern
atomic	theory	has	been	recognized	by	the	denomination	of	atomic	mass	unit	as	Dalton.	Model	for	understanding	elementary	particles	"Atomic	model"	reorienta	here.	For	the	term	not	related	in	mathematical	logic,	see	the	atomic	model	(mathematical	logic).	This	article	is	about	the	historical	models	of	the	atom.	For	a	history	of	the	study	of	how	atoms
combine	to	form	molecules,	see	the	history	of	molecular	theory.	For	the	modern	view	of	the	atom	that	developed	from	atomic	theory,	see	atomic	physics.	The	current	theoretical	model	of	the	atom	involves	a	dense	core	surrounded	by	a	probabilistic	"cloud"	atomic	theory	of	the	It	is	the	scientific	theory	that	matter	is	composed	of	particles	called	atoms.
Atomic	theory	traces	its	origins	to	an	ancient	philosophical	tradition	known	as	atomism.	According	to	this	idea,	if	you	take	a	lump	of	matter	and	e	In	the	middle	of	smaller	pieces,	one	eventually	would	reach	a	point	where	the	pieces	could	not	be	further	cut	into	something	smaller.	The	Greek	ancient	philosophers	called	these	hypothetical	latest
particles	of	matter	atom,	a	word	that	meant	"not	cut".	At	the	beginning	of	the	1800s,	the	john	dalton	scientist	noticed	that	chemicals	seemed	to	combine	and	break	down	in	other	weight	substances	in	proportions	that	suggested	that	each	chemical	element	is	ultimately	made	up	of	tiny	indivisible	particles	of	constant	weight.	Shortly	after	1850,	some
physicists	developed	the	kinetic	theory	of	gas	and	heat,	which	mathematically	molded	the	behavior	of	the	gases	assuming	that	they	were	made	of	particles.	At	the	beginning	of	the	20th	century,	Albert	Einstein	and	Jean	Perrin	showed	that	the	Brownian	movement	(the	irregular	movement	of	pollen	grains	in	water)	is	caused	by	the	action	of	water
molecules;	This	third	line	of	evidence	silenced	residual	doubts	among	scientists	as	far	as	atoms	and	molecules	were	real.	Throughout	the	nineteenth	century,	some	scientists	had	warned	that	the	tests	of	the	atoms	were	indirect,	and	therefore	atoms	could	actually	be	real,	but	they	only	seem	to	be	real.	At	the	beginning	of	the	20th	century,	scientists
had	developed	quite	detailed	and	precise	models	for	the	structure	of	matter,	which	led	to	more	rigorously	defined	classifications	for	tiny	invisible	particles	that	constitute	ordinary	matter.	An	atom	is	now	defined	as	the	basic	particle	that	makes	up	a	chemical	element.	Around	the	20th	century	tour,	the	physicists	have	discovered	that	the	particles	that
the	chemicals	called	"atoms"	are	actually	agglomerated	of	even	smaller	particles	(subatomic	particles),	but	scientists	have	maintained	the	name	of	the	convention.	The	elementary	particle	of	the	term	is	now	used	to	refer	to	actually	indivisible	particles.	History	Philosophical	atomism	Main	article:	Atomismo	The	idea	that	matter	is	composed	of	discrete
units	is	a	very	old	idea,	which	appears	in	many	ancient	cultures	such	as	Greece	and	India.	The	word	"atom"	(Greek:	Ã	"Ã¯"	Ã¯	"Â¼"	,;	Atomos),	the	meaning	"not	affecting",	was	coined	by	the	pre-social	philosophers	pre-social	leucippus	and	its	democritent	student	(c.	460	"C.370	BC).	[1]	[2]	[3]	[4]	Democritus	has	taught	that	atoms	were	infinite	in
number,	not	created	and	eternal,	and	that	the	quality	of	an	object	derives	from	the	type	of	atoms	that	Make	up	[2]	[2]	[2]	[2].	The	atomism	of	democritus	was	refined	and	elaborated	by	the	subsequent	Epicurus	Greek	philosopher	(341	"270	BC),	and	by	the	Poet	Epicureo	Romano	Lucrezio	(C.99Â«	C.	55	BC).	[3]	[4]	During	the	first	Middle	Ages,	atomism
was	mostly	forgotten	in	Western	Europe.	During	the	12th	century,	it	became	again	known	in	Western	Europe	through	references	to	it	in	the	recently	rediscovered	writings	of	Aristotle.	[3]	In	the	14th	century,	the	rediscovery	of	the	great	works	that	describe	atomistic	teachings,	including	the	De	Rerum	of	Lucrezio	Natura	and	Diogenes	LaÃƒ	Â	«The
vines	and	opinions	of	RTIUS	of	eminent	philosophers,	led	to	greater	attention	Captivating	on	the	subject.	Nevertheless,	since	atomism	was	associated	with	the	philosophy	of	epicreanism,	that	Orthodox	Christian	teachings	have	contradicted,	the	conviction	in	atoms	has	not	been	considered	acceptable	by	most	European	philosophers.	[3]	The	French
Catholic	Priest	Pierre	Gassendi	(1592	"1655)	revived	the	epicure	atomism	with	the	changes,	claiming	that	atoms	were	created	by	God	and,	although	extremely	numerous,	are	not	infinite.	It	was	the	first	person	he	used	The	term	"molecule"	to	describe	the	aggregation	of	the	atoms.	[3]	[4]	The	modified	theory	of	the	atoms	of	Gassendi	was	made	popular
in	France	by	the	doctor	FranÃ§ois	Bernier	(1620	"1688)	and	in	England	from	the	Natural	Walter	Charleton	(1619	"1707).	The	chemist	Robert	Boyle	(1627"	1691)	and	the	physical	Isaac	Newton	(1642	"1727)	is	of	a	defended	atomism	and,	by	the	end	of	the	seventeenth	century,	had	become	accepted	by	portions	of	the	scientific	community	.	[3]	John
Dalton	painting	by	John	Dalton	near	the	late	18th	century,	two	laws	on	chemical	chemical	reactions	emerged	Referring	to	the	notion	of	an	atomic	theory.	The	first	is	the	law	of	mass	conservation,	closely	associated	with	the	work	of	Antoine	Lavoisier,	in	which	it	states	that	the	total	mass	in	a	chemical	reaction	remains	constant	(ie,	the	reagents	have
the	same	mass	of	the	products).	[5]	The	second	was	the	law	of	the	defined	proportions.	Initially	established	by	the	French	chemist	Joseph	Proust	in	1797	this	law	states	that	if	a	compound	is	broken	down	into	its	constituent	chemical	elements,	therefore	the	masses	of	the	constituents	will	always	have	the	same	proportions	by	weight,	regardless	of	the
amount	or	source	of	the	original	substance.	[6]	John	Dalton	studied	and	expanded	on	this	previous	work	and	defended	a	new	idea,	then	known	as	the	law	of	multiple	proportions:	if	the	same	two	elements	can	be	combined	to	form	a	certain	number	of	different	compounds,	then	the	relationships	of	the	masses	of	the	two	Elements	in	their	various
compounds	will	be	represented	by	small	integers.	This	is	a	common	model	of	chemical	reactions	that	has	been	observed	by	Dalton	and	other	chemists	at	the	moment.	Example	1	to	pond	oxides:	Dalton	identified	two	pond	oxides.	One	is	a	gray	powder	in	which	for	every	100	pond	parts	is	13.5	pieces	of	oxygen.	The	other	oxide	is	a	white	powder	in	which
for	every	100	pond	parts	is	27	parts	of	oxygen.	[7]	13.5	and	27	form	a	ratio	of	1:	2.	These	oxides	are	now	known	as	a	pond	(ii)	oxide	(SNO)	and	pond	oxide	(IV)	(SNO2)	respectively.	Example	2	with	iron	oxides:	Dalton	identified	two	iron	oxides.	One	is	a	black	powder	in	which	for	every	100	iron	parts	there	is	about	28	parts	of	oxygen.	The	other	is	a	red
powder	in	which	for	every	100	iron	parts	is	42	parts	of	oxygen.	[8]	28	and	42	form	a	ratio	of	2:	3.	These	oxides	are	now	known	as	(ii)	iron	oxide	(better	known	as	WÃƒÂ¼stite)	and	iron	oxide	(iii)	(the	main	constituent	of	rust).	Their	formulas	are	feo	and	fe2o	respectively.	Example	Nitrogen	oxides	3	Ã	¢:	There	are	three	nitrogen	oxides	in	which	for	every
140a	g	of	nitrogen,	there	is	80A	g,	160a	g,	and	320a	g	of	oxygen,	respectively,	which	gives	a	ratio	of	1:	2:	4.	These	are	nitrogen	protoxide	(N2O),	nitric	oxide	(no)	and	nitrogen	dioxide	(NO2)	respectively.	This	recurrent	scheme	suggested	that	chemicals	do	not	react	to	any	arbitrary	quantity,	but	in	multiples	of	some	indivisible	mass	base	units.	In	the
writings	of	him,	Dalton	used	the	term	"atom"	to	indicate	the	basic	particle	of	any	chemical	substance,	not	strictly	for	elements	as	it	is	practical	today.	Dalton	did	not	use	the	word	"molecule";	Instead,	he	used	the	term	"atom	compound"	and	"elementary	atom".	[9]	Dalton	proposed	that	each	chemical	element	consists	of	atoms	of	a	single	unique	type,
and	even	if	they	cannot	be	altered	or	destroyed	by	chemical	means,	can	combine	to	form	more	complex	structures	(chemical	compounds).	This	marked	the	first	truly	scientific	theory	of	the	atom,	since	Dalton	has	reached	its	conclusions	for	experimentation	and	examining	results	in	an	empirical	way.	In	1803	dalton	to	which	a	list	of	atomic	weights
relating	to	a	number	of	substances	in	a	speech	before	Manchester	Literary	and	Philosophical	Society	on	the	solubility	of	the	various	gases,	such	as	carbon	dioxide	and	nitrogen,	in	water.	Dalton	did	not	indicate	how	it	obtained	the	relative	weights,	but	initially	speculated	that	the	change	in	solubility	due	to	differences	in	mass	and	complexity	of	the	gas
particles	Ã	¢	idea	who	abandoned	from	the	moment	the	document	was	finally	published	in	1805.	[10]	Over	the	years,	many	historians	have	attributed	the	development	of	the	Daltona	S	atomic	theory	in	its	gaseous	solubility	study,	but	a	recent	study	of	its	voices	Laboratory	notebook	concludes	developed	the	chemical	atomic	theory	in	1803	for	Reconcile
CavendishÃ	¢	if	you	work	¢	s	data	On	the	composition	of	nitric	acid,	do	not	explain	the	gas	solubility	in	water.	[11]	Thomas	Thomson	released	the	first	short	story	of	the	Daltona	S	atomic	theory	in	the	third	third	Of	his	book,	a	chemistry	system.	[12]	In	1808	Dalton	published	a	more	complete	account	in	the	first	part	of	a	new	chemical	philosophy
system.	[13]	However,	it	was	not	until	1811	that	Dalton	has	provided	him	to	logic	for	his	theory	of	multiple	proportions.	[14]	Ã,	Dalton	estimated	atomic	weights	according	to	the	mass	relationships	in	which	they	combined,	with	the	hydrogen	atom	taken	as	a	unit.	However,	Dalton	has	not	conceived	that	with	some	elements	there	are	atoms	in
molecules	-	for	example.	Pure	oxygen	exists	like	O2.	He	also	mistakenly	believed	that	the	simplest	compound	between	two	elements	is	always	an	atom	of	each	(so	he	thought	that	the	water	was	I,	not	H2O).	[15]	This,	in	addition	to	the	crudeness	of	the	equipment	of	him,	has	defective	results	of	him.	For	example,	in	1803	he	believed	that	oxygen	atoms
had	5.5	times	heavier	than	hydrogen	atoms,	because	in	water	measuring	5.5	grams	of	oxygen	for	every	1	gram	of	hydrogen	and	believed	that	the	formula	for	water	Were	I	HO.	Adopting	better	data,	in	1806	he	concluded	that	the	atomic	oxygen	weight	must	actually	be	7	instead	of	5.5,	and	he	has	maintained	this	weight	for	the	rest	of	his	life.	Others	at
this	time	they	had	already	concluded	that	the	oxygen	atom	must	weigh	8	related	to	hydrogen	equals	1,	if	you	assume	the	Dalton	formula	for	the	water	molecule	(I),	or	16	if	you	take	the	modern	formula	Dell	Water	(H2O).	[16]	Avogadro	The	defect	in	the	Dalton	theory	has	been	corrected	in	principle	in	1811	by	Amedeo	Avogadro.	Avogadro	had
proposed	that	the	same	volumes	of	two	gases,	with	a	period	of	temperature	and	pressure,	contain	an	equal	number	of	molecules	(in	other	words,	the	mass	of	a	gas	particles	does	not	affect	the	volume	that	occupies).	[17].	The	law	of	Avogadro	allowed	him	to	deduce	the	diatomic	nature	of	numerous	gases	studying	the	volumes	in	which	they	reacted.
For	example:	since	two	liters	of	hydrogen	will	react	with	a	single	liter	of	oxygen	to	produce	two	liters	of	water	vapor	(constant	pressure	and	temperature),	it	meant	that	a	single	oxygen	molecule	is	divided	into	two	in	order	to	form	two	particles	of	water.	So	Avogadro	was	able	to	offer	more	accurate	estimates	of	the	atomic	mass	of	oxygen	and	various
other	elements,	and	made	a	clear	distinction	between	molecules	and	atoms.	Brownian	movement	In	1827,	the	British	botanist	Robert	Brown	observed	that	dust	particles	inside	pollen	grains	floating	in	water	constantly	dragged	for	no	apparent	reason.	In	1905,	Albert	Einstein	theorized	that	this	Brownian	movement	was	caused	by	the	water	molecules
that	continually	fall	cereals	and	developed	a	hypothetical	mathematical	model	to	describe	it.	[18]	This	model	was	experimentally	validated	in	1908	by	the	French	physicist	Jean	Perrin,	thus	providing	an	additional	validation	for	the	theory	of	particles	(and	the	atomic	theory	of	extension).	Discovery	of	subatomic	particles	Main	items:	Electron	and	Plum
Pudding	Model	The	cathode	(blue)	rays	were	emitted	by	the	cathode,	sharpened	to	a	ray	from	the	cracks,	then	diverted	as	they	passed	between	the	two	electrified	plates.	It	is	believed	that	atoms	are	the	smallest	possible	division	of	matter	up	to	1897	when	J.	J.	Thomson	discovered	the	electron	through	his	work	on	the	cathode	rays.	[19]	A	crookes	tube
is	a	sealed	glass	container	in	which	two	electrodes	are	separated	by	a	vacuum.	When	a	voltage	is	applied	through	the	electrodes,	cathode	rays	are	generated,	creating	an	incandescent	patch	in	which	they	affect	the	glass	at	the	opposite	end	of	the	tube.	Through	experimentation,	Thomson	discovered	that	rays	could	be	diverted	by	an	electric	field	(in
addition	to	magnetic	fields,	which	was	already	known).	He	concluded	that	these	rays,	rather	than	being	a	form	of	light,	were	composed	of	very	clear	particles	in	a	calling	negative	way	(They	would	later	rename	the	electrons	from	other	scientists).	He	measured	the	Quality	Report	-	Price	and	discovered	that	was	1800	times	smaller	than	that	of
hydrogen,	the	smaller	atom.	These	corpuscles	were	a	particle	other	than	any	other	known.	Thomson	suggested	that	atoms	were	divisible,	and	that	The	corpuscles	were	their	building	blocks.	[20]	To	explain	the	general	neutral	charge	of	the	atom,	he	proposed	that	the	corpuscles	were	distributed	in	a	uniform	sea	positive	charge;	This	was	the	plum
pudding	model	[21]	since	the	electrons	were	incorporated	into	the	positive	charge	as	a	raisins	in	a	plum	pudding	(although	in	the	thomson	model	they	were	not	stopped).	DISCOVERY	OF	THE	CORE	MAIN	ITEM:	RUTHERFORD	MODEL	THE	GEIGERÃ	¢	â,¬	"Marsden	Experiment	Left:	expected	results:	alpha	particles	pass	through	the	pudding	model
of	the	atom	plum	with	negligible	deflection.	Right:	Results	observed:	a	small	part	of	the	particles	Ã	It	was	deviated	by	the	concentrated	positive	charge	of	the	core.	Thomson's	plum	pudding	model	was	denied	in	1909	by	one	of	his	former	students,	Ernest	Rutherford,	who	found	that	most	of	the	mass	and	the	positive	charge	of	an	atom	It	is	concentrated
in	a	very	small	fraction	of	its	volume,	which	has	taken	to	be	at	the	highest	center.	Erneas	Rutherford	and	his	colleagues	Hans	Geiger	and	Ernest	Marsden	came	to	make	doubts	about	the	Thomson	model	after	encountered	difficulties	when	they	tried	to	build	a	tool	for	Measure	the	cost-mass	ratio	of	alpha	particles	(these	are	positively	loaded	particles
from	certain	radioactive	substances	such	as	R	to	God).	The	alpha	particles	were	scattered	from	the	air	in	the	detection	chamber,	which	made	the	measurements	unreliable.	Thomson	had	met	a	similar	problem	in	his	work	on	the	cathode	rays,	who	solved	creating	an	almost	perfect	emptiness	in	him.	Rutherford	didn't	think	there	was	unbeaten	in	this
same	problem	because	the	alpha	particles	are	much	heavier	than	the	electrons.	According	to	Thomson's	atom	model,	the	positive	charge	in	the	atom	is	not	sufficient	to	produce	a	fairly	strong	electric	field	to	deviate	an	alpha	particle,	and	the	electrons	are	so	light	that	should	be	pushed	by	effortlessly	from	the	alpha	particles	More	heavy.	Yet	there	was
a	dispersion,	so	Rutherford	and	his	colleagues	have	decided	to	carefully	investigate	this	dispersion	[22].	Between	1908	and	1913,	Rutherford	and	his	colleagues	performed	a	series	of	experiments	in	which	they	bombed	thin	sheets	of	metal	with	alpha	particles.	He	identified	alpha	particles	are	diverted	from	angles	over	90	Â.	To	explain	this,	Rutherford
proposed	that	the	positive	charge	of	the	atom	is	not	distributed	throughout	the	volume	of	the	atom	while	Thomson	believed,	but	is	concentrated	in	a	small	nucleus	in	the	center.	Only	such	an	intense	charge	concentration	could	produce	a	fairly	strong	electric	field	to	deviate	alpha	particles	as	observed.	[22]	The	Rutherford	model	is	sometimes	called
the	"Planetary	Model".	[23]	First	steps	towards	a	quantum	physical	model	of	the	main	article	of	the	atom:	the	Bohr	model	The	planetary	model	of	Atom	has	had	two	significant	deficiencies.	The	first	is	that,	unlike	the	planets	that	orbit	a	sun,	the	electrons	are	charged	particles.	An	electric	accelerator	cost	is	known	to	issue	electromagnetic	waves	based
on	the	lamror	formula	in	classical	electromagnetism.	A	cost	of	orbiting	should	constantly	lose	energy	and	spiral	towards	the	core,	collide	with	it	in	a	small	fraction	of	a	second.	The	second	problem	was	that	the	planetary	model	could	not	explain	the	highly	reachable	emission	and	absorption	spectra	of	the	atoms	that	have	been	observed.	The	Bohr
model	of	the	Quantum	Atom	theory	has	revolutionized	physics	at	the	beginning	of	the	20th	century,	when	Max	Planck	and	Albert	Einstein	have	postulated	that	light	energy	and	absorbed	in	discrete	amounts	known	as	Quanta	(singular,	quantum).	In	1913,	Niels	Bohr	incorporated	this	idea	into	his	Bohr	model	of	the	atom,	in	which	an	electron	could	only
orbit	the	core	in	Circular	orbits	with	angular	momentum	and	fixed	energy,	its	distance	from	the	core	(ie	their	radius)	be	proportional	to	its	energy	[24]	under	this	model,	an	electron	could	not	spiral	in	the	nucleus	because	it	could	not	lose	energy	continuously	;	Instead,	instead,	It	could	only	make	"quantum	jumps"	instantaneous	between	fixed	energy
levels.	[24]	When	verified,	the	light	has	been	issued	or	absorbed	at	a	frequency	proportional	to	the	change	of	energy	(from	which	the	absorption	and	emission	of	light	into	discrete	spectra).	[24]	The	Bohr	model	was	not	perfect.	It	could	only	predict	hydrogen	spectral	lines;	He	could	not	foresee	those	of	the	multi-lectron	atoms.	Worse	yet,	since
spectrographic	technology	has	improved,	additional	spectral	lines	have	been	observed	in	the	hydrogen	that	the	model	of	Bohr	could	not	explain.	In	1916,	Arnold	Sommerfeld	added	elliptical	orbit	to	the	Bohr	model	to	explain	the	extra	emissions	lines,	but	this	made	the	model	very	difficult	to	use,	and	could	not	even	explain	more	complex	atoms.
Discovery	of	Isotopes	Main	article:	Isotope	while	experiences	with	radioactive	decay	products,	in	1913	Radiochimista	Frederick	Soddy	discovered	that	it	appeared	more	than	an	element	in	every	position	on	the	periodic	table.	[25]	The	term	isotope	has	been	coined	by	Margaret	Todd	as	a	suitable	name	for	these	elements.	That	same	year,	J.	J.	Thomson
conducted	an	experiment	in	which	he	ducts	a	flow	of	neon	ions	through	magnetic	and	electric	fields,	hitting	a	photographic	plate	to	the	other	end.	He	observed	two	bright	spots	on	the	plate,	which	suggested	two	different	deflection	trajectories.	Thomson	concluded	this	because	some	of	the	neon	ions	had	a	different	mass.	[26]	The	nature	of	this
different	mass	would	later	explain	from	the	discovery	of	neutrons	in	1932.	Discovery	of	nuclear	particles	Main	items:	Atomic	nucleus	and	discovery	of	neutron	in	1917	Rutherford	nitrogen	bombarding	gas	with	alpha	particles	and	observed	hydrogen	observed	nuclei	output	from	Gas	(Rutherford	recognized	him,	because	he	had	previously	obtained
them	bombing	the	hydrogen	with	alpha	particles	and	observing	hydrogen	nuclei	in	the	products).	Rutherford	concluded	that	hydrogen	cores	have	emerged	from	the	nuclei	of	the	same	nitrogen	atoms	(in	fact,	he	divided	nitrogen).	[27]	From	the	work	of	him	and	the	work	of	him	students	Bohr	and	Henry	Moseley,	Rutherford	knew	that	the	positive
charge	of	any	atom	could	always	be	equated	to	that	of	an	integer	of	hydrogen	nuclei.	This,	coupled	with	the	atomic	mass	of	many	elements	that	is	approximately	equivalent	to	an	integer	of	hydrogen	atoms,	then	assumed	to	be	the	most	light	particles	-	led	him	to	conclude	that	hydrogen	nuclei	were	singular	particles	and	a	constituent	of	Base	of	all
atomic	nuclei.	He	appointed	such	particle	protons.	A	further	experimentation	of	Rutherford	found	that	the	nuclear	mass	of	most	atoms	exceeded	that	of	the	protons	owned;	He	hypothesized	that	this	excess	mass	was	composed	of	previously	unknown	neutral	particles,	which	were	treacherously	nicknamed	"neutrons".	In	1928,	Walter	Bothe	noted	that
beryllium	emerges	a	highly	penetrating	and	electrically	neutral	radiation	when	bombed	with	alpha	particles.	He	was	later	discovered	that	this	radiation	could	beat	the	hydrogen	atoms	out	of	paraffin	wax.	Initially	it	was	thought	to	be	high-energy	range	radiation,	since	the	gamma	radiation	had	a	similar	effect	on	electrons	in	metals,	but	James
Chadwick	found	that	the	ionization	effect	was	too	strong	to	be	due	to	electromagnetic	radiation,	until	the	Energy	and	the	impetus	were	stored	in	the	interaction.	In	1932,	Chadwick	exposed	various	elements,	such	as	hydrogen	and	nitrogen,	to	the	mysterious	"radiation	of	beryllium",	and	measuring	the	energies	of	recall	charged	particles,	deduced	that
radiation	was	actually	composed	of	electrically	neutral	particles	that	could	not	be	without	mass	as	the	radius	of	But	instead	he	had	to	have	a	mass	similar	to	that	of	a	proton.	Chadwick	now	stated	these	particles	like	Rutherford	neutrons.	[28]	For	its	discovery	of	neutron,	Chadwick	received	the	Nobel	Prize	in	1935.	Quantant	physical	models	of	the
main	article:	atomic	orbital	the	five	atomic	orbitals	filled	with	a	neon	neon	atom	And	arranged	in	increasing	order	of	energy	from	left	to	right,	with	the	last	three	orbital	parties	of	energy.	Each	orbital	contains	up	to	two	electrons,	which	most	likely	exist	in	the	areas	represented	by	the	colored	bubbles.	Each	electron	is	equally	present	in	both	orbital
areas,	shown	here	per	color	just	to	highlight	the	phase	of	the	different	wave.	In	1924,	Louis	de	Broglie	proposed	that	all	moving	particles	-	particularly	subatomic	particles	like	electrons	-	shows	a	degree	of	wave	behavior.	Erwin	SchrÃƒÂ¶dinger,	fascinated	by	this	idea,	explored	if	the	movement	of	an	electron	in	an	atom	could	be	better	explained	as	a
wave	rather	than	like	a	particle.	The	SchrÃ¶dinger	equation	published	in	1926,	[29]	describes	an	electron	as	a	wave	function	instead	of	as	a	particle	of	the	point.	This	approach	has	elegantly	expected	many	of	the	spectral	phenomena	that	the	model	of	Bohr	has	failed	to	explain.	Although	this	concept	was	mathematically	convenient,	it	was	difficult	to
view	and	face	the	opposition.	[30]	One	of	his	critics,	Max	born,	proposed	instead	that	the	function	of	the	SchrÃ¶dinger	waves	did	not	describe	the	electron,	but	rather	its	possible	states	and	therefore	could	be	used	to	calculate	the	probability	of	finding	an	electron	in	any	Given	a	position	around	the	core.	[31]	He	reconciled	the	two	opposing	theories	of
the	particles	against	wavy	electrons	and	the	idea	of	​​a	wave	wave-the	particle	duality	was	introduced.	This	theory	has	declared	that	the	electron	can	exhibit	the	properties	of	both	a	wave	and	a	particle.	For	example,	it	can	be	refrained	as	a	wave,	and	has	mass	like	a	particle.	[32]	A	consequence	of	describing	electrons	as	waveforms	is	that	it	is
mathematically	impossible	to	simultaneously	obtain	the	position	and	the	impetus	of	an	electron.	This	has	become	known	as	the	principle	of	uncertainty	of	Heisenberg	after	the	theoretical	physicist	Werner	Heisenberg,	which	described	it	for	the	first	time	and	published	it	in	1927.	[33]	This	invalidated	model	of	the	Bohr,	with	its	clearly	defined	circular
orbits	and	Clearly	defined.	The	modern	model	of	the	atom	describes	the	positions	of	the	electrons	in	an	atom	in	terms	of	probability.	An	electron	can	be	found	potentially	in	any	distance	from	the	core,	but,	depending	on	its	energy	level,	it	exists	more	frequently	in	certain	regions	around	the	core	of	others;	This	model	is	indicated	as	its	atomic	orbital.
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