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Mass	number	and	atomic	weight	are	very	closely	related	and	indicate	the	weight	of	elements.	They	differ	by	definition.	The	key	difference	between	mass	number	and	atomic	mass	is	that	mass	number	refers	to	individual	atoms	considered	individually	whereas	atomic	mass	refers	to	the	weighted	average	of	an	element	including	its	isotopes.	What	is	the
mass	number?	As	mentioned	above,	the	mass	number	is	related	to	the	mass	of	the	individual	atom	under	consideration.	An	atom	consists	of	a	nucleus	and	orbitals	around	it.	These	orbitals	exist	in	free	space	and	house	electrons.	However,	the	mass	of	the	electron	is	tiny	compared	to	the	nucleus.	Therefore,	electron	mass	does	not	contribute	to	the
mass	of	an	atom/element.	The	nucleus	of	an	atom	consists	of	protons	and	neutrons.	Neutrons	and	protons	both	have	almost	the	same	mass,	but	are	very	slightly	different.	Protons	have	a	positive	charge	and	neutrons	have	a	neutral	charge.	Therefore,	the	nucleus	remains	positively	charged.	However,	the	atom	as	a	whole	is	considered	a	neutral	entity
because	the	positive	charge	of	the	protons	is	neutralized	by	the	negative	charge	of	the	electrons.	The	number	of	electrons	in	an	atom	is	equal	to	the	number	of	protons.	The	elements	of	the	periodic	table	are	arranged	in	order	of	increasing	mass	number.	The	mass	number	is	symbolically	displayed	in	the	upper	left	corner	when	an	element	is	selected.
Mass	number	differs	from	atomic	number	because	it	only	shows	the	number	of	protons	or	electrons	in	an	element.	And	the	atomic	number	is	usually	written	in	the	lower	left	corner	of	the	element.	This	concept	is	very	closely	related	to	mass	number.	Literally,	it	actually	means	the	same	thing,	but	in	this	case	the	isotopic	forms	of	each	element	are	also
counted.	In	nature,	elements	can	occur	in	different	forms.	These	different	forms	are	commonly	called	isotopes	and	share	the	same	identity	as	isotopesabundance/stability	of	the	element.	Therefore,	isotopes	have	the	same	number	of	atoms	but	different	mass	numbers.	From	this	we	can	conclude	that	isotopes	have	the	same	number	of	protons	and
electrons;	only	the	number	of	neutrons	differs.	Therefore,	the	difference	between	them	lies	in	the	weight.	When	considering	each	isotopic	form,	the	mass	of	the	elemental	form	can	be	expressed	as	an	average,	where	the	individual	masses	of	each	isotopic	form	are	averaged.	This	is	called	the	"atomic	mass"	of	the	element.	Therefore,	the	atomic	mass
has	almost	the	same	numerical	value	as	the	mass	number,	with	only	a	few	decimal	places	changing.	Each	number	is	used	for	convenience,	depending	on	the	context	of	use.	Definition	A	mass	number	is	the	weight	of	the	nucleus	of	an	atom.	Atomic	mass	is	the	average	weight	of	an	element's	shape.	The	Mass	number	symbol	appears	in	the	upper	left
corner	of	the	primitive	expression.	Atomic	mass	is	not	symbolized	as	such.	When	considering	the	mass	number	of	isotopes,	the	existence	of	isotopes	is	not	taken	into	account,	since	it	refers	to	the	weight	of	each	atom	separately.	Atomic	mass	refers	to	the	average	weight	of	the	elemental	form	and	therefore	takes	into	account	the	presence	and
abundance	of	isotopes.	Numeric	value	A	mass	number	is	a	simplified	number,	usually	without	a	decimal	point.	Atomic	mass	handles	multiple	decimal	places	because	it's	a	weighted	average.	Ease	of	use	Bulk	numbers	are	easier	to	use	for	general	purposes.	Atomic	mass	is	useful	for	specific	calculations.	Image	permission:	"Periodic	table	large"	by
2012rc	"Own	work"	Fixed	annotations	and	font:	The	Photographer.	(CC	BY	3.0)	via	Wikimedia	Commons	"Nitrogen"	by	me	-	Image:	Nitrogen.gif.	(CC	BY-SA	2.5)	via	Wikimedia	Commons	The	modern	periodic	table	lists	elements	in	ascending	order	of	atomic	number.	The	number	of	atoms	is	equal	to	the	number	of	protonsatom.	The	number	of	protons
determines	the	identity	of	the	element	(ie	an	element	with	6	protons	is	a	carbon	atom	regardless	of	how	many	neutrons	it	may	have).	The	number	of	protons	determines	how	many	electrons	surround	the	nucleus,	and	it	is	the	arrangement	of	these	electrons	that	determines	much	of	an	element's	chemical	behavior.	In	the	periodic	table,	arranged	by
increasing	atomic	number,	elements	with	similar	chemical	properties	are	naturally	in	the	same	column	(group).	For	example,	all	Group	1A	elements	are	relatively	soft	metals,	react	strongly	with	water	and	form	1+	charges;	all	group	8A	elements	are	unreactive,	monatomic	gases	at	room	temperature,	etc.	In	other	words,	the	properties	of	chemical
elements	repeat	periodically	as	mass	increases.	In	the	original	periodic	table	published	by	Dimitri	Mendeleev	in	1869,	the	elements	were	arranged	according	to	increasing	atomic	weight	-	at	that	time	the	nucleus	had	not	been	discovered	and	there	was	no	knowledge	of	the	internal	structure	of	the	atom,	so	the	only	determining	factor	was	atomic
weight.	After	understanding	the	structure	of	the	nucleus,	it	became	clear	that	the	properties	of	elements	are	governed	by	atomic	number.	The	number	of	protons	in	the	nucleus	of	an	atom.	Not	to	be	confused	with	atomic	mass,	mass	number,	or	atomic	weight.	Explanation	of	superscripts	and	subscripts	in	atomic	number	notation.	Atomic	number	is	the
number	of	protons	and	thus	the	total	positive	charge	in	the	nucleus	of	an	atom.	Rutherford-Bohr	model	of	the	hydrogen	atom	(Z	=	1)	or	hydrogen-like	ion	(Z	>	1).	A	key	feature	of	this	model	is	that	the	photon	energy	(or	frequency)	of	electromagnetic	radiation	emitted	(shown)	when	an	electron	jumps	from	one	orbital	to	another	is	proportional	to	the
mathematical	square	of	the	atomic	charge	(Z2).	Experimental	measurement	of	this	radiation	by	Henry	Moseleyelements	(from	Z	=	13	to	92)	showed	the	results	predicted	by	Bohr.	Thus	both	the	concept	of	atomic	number	and	Bohr's	model	gained	scientific	recognition.	The	atomic	number	or	nuclear	charge	number	(symbol	Z)	of	a	chemical	element	is
the	charge	number	of	the	atom's	nucleus.	For	ordinary	nuclei,	it	is	equal	to	the	number	of	protons	(np),	or	the	number	of	protons	in	the	nucleus	of	each	atom	of	that	element.	Atomic	number	can	be	used	to	uniquely	identify	common	chemical	elements.	In	a	normal	uncharged	atom,	the	atomic	number	is	also	equal	to	the	number	of	electrons.	For	an
ordinary	atom,	the	sum	of	the	atomic	number	Z	and	the	neutron	number	N	gives	the	atomic	mass	number	A.	Since	protons	and	neutrons	have	approximately	the	same	mass	(and	the	electron	mass	can	be	neglected	in	many	cases),	and	the	mass	of	a	nucleon	bond	defect	is	always	small	compared	to	the	mass	of	a	nucleon,	any	the	atomic	mass	of	an
atom,	expressed	in	atomic	mass	units	(a	quantity	called	"relative	isotopic	mass"),	is	within	1%	of	the	total	number	of	atoms	with	the	same	atomic	number	but	different	numbers	of	neutrons	and	therefore	different	mass	numbers	are	called	isotopes.	Just	over	three-quarters	of	naturally	occurring	elements	exist	as	a	mixture	of	isotopes	(see	monoisotopic
elements),	and	the	average	isotopic	mass	(called	the	relative	atomic	mass)	of	an	isotopic	mixture	of	an	element	in	a	given	environment	on	Earth	is	given	by	the	Standard	Atomic	Mass.	Historically,	chemists	in	the	19th	century	could	measure	the	atomic	masses	(relative	to	hydrogen)	of	these	elements.	The	notational	symbol	Z	comes	from	the	German
word	Zahl	"number",	which	before	the	synthesis	of	ideas	in	modern	chemistry	and	physics	simply	indicated	the	numerical	position	of	an	element	in	the	periodic	table,	which	was	then	approximately,	but	not	exactly,	in	accordance	with	the	order	of	the	elements	by	atomic	mass.	Only1915,	with	the	suggestion	and	proof	that	this	number	Z	is	also	the
nuclear	charge	and	physical	characteristic	of	atoms,	the	word	Atomzahl	(and	its	English	equivalent	atomic	number)	came	into	common	use	in	this	context.	History	Periodic	table	of	elements	and	natural	number	for	each	element	Russian	chemist	Dmitry	Mendeleev,	creator	of	the	periodic	table	of	elements.	Loosely	speaking,	the	existence	or
construction	of	the	periodic	table	of	the	elements	creates	a	table	of	elements	so	that	they	can	be	numbered	sequentially.	Dmitri	Mendeleev	claimed	to	have	arranged	his	first	periodic	table	of	elements	(first	published	on	March	6,	1869)	in	the	order	of	atomic	weights	("Atomgewicht").	However,	due	to	the	observed	chemical	properties	of	the	elements,
he	changed	the	order	slightly,	placing	tellurium	(atomic	weight	127.6)	before	iodine	(atomic	weight	126.9).	This	arrangement	is	consistent	with	the	modern	practice	of	ordering	elements	by	proton	number	Z,	but	this	number	was	not	known	or	suspected	at	the	time.	Niels	Bohr,	creator	of	the	Bohr	model.	However,	simple	numbering	based	on	position
in	the	periodic	table	has	never	been	entirely	satisfactory.	Apart	from	the	case	of	iodine	and	tellurium,	several	other	pairs	of	elements	(such	as	argon	and	potassium,	cobalt	and	nickel)	were	later	known	to	have	nearly	identical	or	reversed	atomic	weights,	so	their	placement	in	the	periodic	table	must	be	determined	by	their	chemical	substance.
composition.	real	estate.	However,	the	gradual	identification	of	increasingly	chemically	similar	lanthanide	elements	with	uncertain	atomic	numbers	led	to	inconsistencies	and	uncertainties	in	the	periodic	numbering	of	elements	from	at	least	lutetium	(element	71)	upwards	(hafnium	was	unknown	at	the	time).	Rutherford-Bohr	and	van	den	Broeck	model
In	1911,	Ernest	Rutherford	proposed	a	model	of	the	atom	in	which	the	central	nucleus	contained	most	of	the	atom's	mass	and	a	positive	charge,	which	in	units	of	electron	charge	was	approximately	equal	to	half	the	atomic	mass	of	the	atomexpressed	in	the	number	of	hydrogen	atoms.	Thus,	this	central	charge	should	be	about	half	the	atomic	weight
(although	this	will	differ	by	almost	25%	from	the	atomic	number	of	gold	(Z	=	79,	A	=	197),	the	only	element	from	which	Rutherford	speculated).	However,	despite	Rutherford's	estimate	that	gold	has	a	central	charge	of	about	100	(but	it	is	an	element	of	Z	=	79	in	the	periodic	table),	a	month	after	Rutherford's	paper	appeared,	Antonius	van	den	Broek
first	formally	proposed	that	the	central	charge	and	the	number	of	electrons.	in	an	atom	was	exactly	equal	to	its	position	in	the	periodic	table	(also	known	as	the	element	number,	atomic	number,	and	symbol	Z).	In	the	end	it	happened.	Moseley's	1913	experiment	by	Henry	Moseley	in	his	laboratory.	The	experimental	situation	improved	dramatically
after	Henry	Moseley's	research	in	1913.	Van	den	Broek	and	Bohr's	hypothesis	by	directly	testing	whether	the	spectral	lines	emitted	by	excited	atoms	conform	to	the	postulate	of	Bohr's	theory	that	the	frequency	of	spectral	lines	is	proportional	to	the	square	of	Z.	To	this	end,	Moses	measured	the	wavelengths	of	the	innermost	photon.	transitions.	(lines
K	and	L)	derived	from	elements	ranging	from	aluminum	(Z	=	13)	to	gold	(Z	=	79)	used	as	a	series	of	moving	anode	targets	in	an	X-ray	tube.[4]	The	square	root	of	the	frequency	of	these	photons	(x-rays)	increased	in	arithmetic	progression	from	one	target	to	the	next.	This	led	to	the	conclusion	(Moseley's	law)	that	the	atomic	number	corresponds
exactly	(in	Moseley's	work	with	a	shift	of	one	unit	to	the	K	line)	to	the	calculated	nuclear	electric	charge,	i.e.	the	number	of	elements	Z.	,	Moseley	showed	that	the	lanthanide	series	(from	lanthanum	to	lutetium	inclusive)	should	consist	of	of	15	members	-	no	more,	no	less	-	which	was	not	obvious	from	what	was	known.then.	Missing	Elements	After
Moseley's	death	in	1915,	his	method	was	used	to	determine	the	atomic	numbers	of	every	known	element,	from	hydrogen	to	uranium	(Z=92).	Seven	elements	(with	Z	<	92)	were	found	that	had	not	been	found	and	were	therefore	identified	as	not	yet	discovered,	corresponding	to	atomic	numbers	43,	61,	72,	75,	85,	87	and	91.	[5]	From	1918	to	1947	all
seven	missing	elements.[5]	6]	The	first	four	transuranic	elements	were	also	discovered	at	this	time,	making	the	periodic	table	for	curium	(Z	=	96)	quite	complete.	The	proton	and	the	idea	of	​​nuclear	electrons	In	1915,	the	reason	for	quantizing	the	nuclear	charge	in	units	of	Z,	which	was	now	considered	equal	to	the	number	of	elements,	was	not
understood.	An	old	idea	called	the	Prout	hypothesis	posited	that	all	elements	were	made	up	of	the	remnants	(or	"protylene")	of	the	lightest	element,	hydrogen,	which	in	the	Bohr-Rutherford	model	had	a	single	electron	and	a	single	nuclear	charge.	However,	as	early	as	1907,	Rutherford	and	Thomas	Royds	showed	that	alpha	particles,	which	had	a
charge	of	+2,	were	the	nuclei	of	helium	atoms,	which	had	four	times	the	mass	of	hydrogen,	not	twice.	If	Prout's	hypothesis	was	true,	something	must	have	neutralized	some	of	the	charges	on	the	hydrogen	nuclei	present	in	the	nuclei	of	heavy	atoms.	In	1917,	Rutherford	succeeded	in	producing	hydrogen	nuclei	through	a	nuclear	reaction	between	alpha
particles	and	nitrogen	gas	[7]	and	believed	he	had	proved	Prout's	law.	In	1920	he	named	the	new	heavy	nuclear	particles	protons	(alternative	names	were	protons	and	protyls).	It	was	immediately	clear	from	Moseley's	work	that	the	nuclei	of	heavy	atoms	had	more	than	twice	the	mass	of	what	would	be	expected	from	hydrogen	nuclei,	so	a	hypothesis
was	needed	to	neutralize	the	putative	extra	protons	present	in	all	heavy	nuclei.	It	should	consist	of	a	helium	coreProtons	plus	two	"ground	electrons"	(electrons	bound	in	the	nucleus)	to	offset	the	two	charges.	At	the	other	end	of	the	periodic	table,	the	gold	nucleus,	197	times	the	mass	of	hydrogen,	was	thought	to	contain	118	basic	electrons,	giving	it	a
residual	charge	of	+79	equal	to	its	atomic	number.	The	discovery	of	the	neutron	makes	Z	the	number	of	the	proton.	All	discussion	of	nuclear	electrons	ended	with	the	discovery	of	the	neutron	by	James	Chadwick	in	1932.	The	gold	atom	was	now	thought	to	contain	118	neutrons	instead	of	the	118	core	electrons,	and	its	positive	nuclear	charge	is	now
entirely	determined	by	its	content	of	79	protons.	Since	Moseley	had	previously	shown	that	the	element's	atomic	number,	Z,	was	equal	to	this	positive	charge,	it	was	now	clear	that	Z	was	equal	to	the	number	of	protons	in	its	nucleus.	Chemical	properties	Each	element	has	a	set	of	chemical	properties	determined	by	the	number	of	electrons	present	in	a
neutral	atom,	which	is	equal	to	Z	(atomic	number).	The	configuration	of	these	electrons	follows	from	the	principles	of	quantum	mechanics.	The	number	of	electrons	in	the	electron	shells	of	each	element,	especially	in	the	outermost	valence	shell,	is	a	key	factor	in	determining	the	behavior	of	its	chemical	bond.	Thus,	only	the	atomic	number	determines
the	chemical	properties	of	an	element;	and	for	this	reason	an	element	may	be	defined	as	consisting	of	any	mixture	of	atoms	with	any	given	number	of	atoms.	New	elements	The	search	for	new	elements	is	usually	described	by	sequence	numbers.	Since	2022,	all	elements	with	atomic	numbers	from	1	to	118	have	been	observed.	New	elements	are
synthesized	by	bombarding	heavy	element	atoms	of	the	target	with	ions,	so	that	the	sum	of	the	atomic	numbers	of	the	target	elements	and	ions	is	equal	to	the	number	of	atoms	of	the	resulting	element.	However,	in	general,	the	half-life	of	a	nuclide	becomes	shorter	as	the	number	of	atoms	increases	[citation	needed]nuclides	with	a	certain	"magic"
number	of	protons	and	neutrons	can	have	a	relatively	longer	half-life	and	form	an	island	of	stability.	A	hypothetical	element	consisting	only	of	neutrons	has	also	been	proposed	and	would	have	an	atomic	number	of	0.	See	also	Look	up	atomic	number	in	Wiktionary,	the	free	dictionary.	Theory	of	the	atom	Chemical	element	Effective	atomic	number
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