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Objects	of	sizes	in	different	order	of	magnitude	(at	inconsistent	intervals)	Graphical	overview	of	sizes	The	following	are	examples	of	orders	of	magnitude	for	different	lengths.	Scale	Range	(m)	Unit	Example	items	≥	<	Subatomic	–	0	–	Gravitational	singularity	10−36	10−33	ℓP	Fixed	value	(not	a	range).	Quantum	foam,	string	10−18	10−15	am	Proton,
neutron,	pion	Atomic	to	cellular	10−15	10−12	fm	Atomic	nucleus	10−12	10−9	pm	Wavelength	of	gamma	rays	and	X-rays,	hydrogen	atom	10−9	10−6	nm	DNA	helix,	virus,	wavelength	of	optical	spectrum,	transistors	used	in	CPUs	Cellular	to	human	10−6	10−3	μm	Bacterium,	fog	water	droplet,	human	hair's	diametre[note	1]	10−3	1	mm	Mosquito,	golf
ball,	domestic	cat,	violin,	football	Human	to	astronomical	1	103	m	Piano,	human,	automobile,	sperm	whale,	football	field,	Eiffel	Tower	103	106	km	Mount	Everest,	length	of	Panama	Canal	and	Trans-Siberian	Railway,	larger	asteroid	Astronomical	106	109	Mm	The	Moon,	Earth,	one	light-second	109	1012	Gm	Sun,	one	light-minute,	Earth's	orbit	1012
1015	Tm	Orbits	of	outer	planets,	Solar	System	1015	1018	Pm	A	light-year,	the	distance	to	Proxima	Centauri	1018	1021	Em	Galactic	arm	1021	1024	Zm	Milky	Way,	distance	to	Andromeda	Galaxy	1024	1027	Ym	Huge-LQG,	Hercules–Corona	Borealis	Great	Wall,	Observable	universe	To	help	compare	different	orders	of	magnitude,	the	following	list
describes	various	lengths	between	1.6	×	10	−	35	{\displaystyle	1.6\times	10^{-35}}		metres	and	10	10	10	122	{\displaystyle	10^{10^{10^{122}}}}	metres.	Factor	(m)	Multiple	Value	Item	0	0	0	Singularity	10−35	1	Planck	length	0.0000162	qm		Planck	length;	typical	scale	of	hypothetical	loop	quantum	gravity	or	size	of	a	hypothetical	string	and	of
branes;	according	to	string	theory,	lengths	smaller	than	this	do	not	make	any	physical	sense.[1]	Quantum	foam	is	thought	to	exist	at	this	scale.	10−24	1	yoctometre	(ym)	142	ym	Effective	cross	section	radius	of	1	MeV	neutrinos[2]	10−21	1	zeptometre	(zm)	Preons,	hypothetical	particles	proposed	as	subcomponents	of	quarks	and	leptons;	the	upper
bound	for	the	width	of	a	cosmic	string	in	string	theory	7	zm	Effective	cross	section	radius	of	high-energy	neutrinos[3]	310	zm	De	Broglie	wavelength	of	protons	at	the	Large	Hadron	Collider	(4	TeV	as	of	2012[update])	10−18	1	attometre	(am)	Upper	limit	for	the	size	of	quarks	and	electrons	Sensitivity	of	the	LIGO	detector	for	gravitational	waves[4]
Upper	bound	of	the	typical	size	range	for	"fundamental	strings"[1]	10−17	10	am	Range	of	the	weak	force	10−16	100	am	850	am	Approximate	proton	radius[5]	Factor	(m)	Multiple	Value	Item	10−15	1	femtometre	(fm,	fermi)	1	fm	Approximate	limit	of	the	gluon-mediated	color	force	between	quarks[6][7]	1.5	fm	Effective	cross	section	radius	of	an	11
MeV	proton[8]	2.81794	fm	Classical	electron	radius[9]	3	fm	Approximate	limit	of	the	meson-mediated	nuclear	binding	force[6][7]	750	to	822.25	fm	Longest	wavelength	of	gamma	rays	10−12	1	picometre	(pm)	1.75	to	15	fm	Diametre	range	of	the	atomic	nucleus[1][10]	1	pm	Distance	between	atomic	nuclei	in	a	white	dwarf	2.4	pm	Compton	wavelength
of	electron	5	pm	Wavelength	of	shortest	X-rays	10−11	10	pm	28	pm	Radius	of	helium	atom	53	pm	Bohr	radius	(radius	of	a	hydrogen	atom)	10−10	100	pm	100	pm	1	ångström	(also	covalent	radius	of	sulfur	atom[11])	154	pm	Length	of	a	typical	covalent	bond	(C–C)	280	pm	Average	size	of	the	water	molecule	(actual	lengths	may	vary)	500	pm	Width	of
protein	α	helix	10−9	1	nanometre	(nm)	1	nm	Diametre	of	a	carbon	nanotube[12]	Diametre	of	smallest	transistor	gate	(as	of	2016)[13]	2	nm	Diametre	of	the	DNA	helix[14]	2.5	nm	Smallest	microprocessor	transistor	gate	oxide	thickness	(as	of	January	2007[update])[citation	needed]	3.4	nm	Length	of	a	DNA	turn	(10	bp)[15]	6–10	nm	Thickness	of	cell
membrane	10−8	10	nm	10	nm	Upper	range	of	thickness	of	cell	wall	in	Gram-negative	bacteria[16]	10	nm	As	of	2016[update],	the	10	nanometre	was	the	smallest	semiconductor	device	fabrication	node[17]	40	nm	Extreme	ultraviolet	wavelength	50	nm	Flying	height	of	the	head	of	a	hard	disk[18]	10−7	100	nm	121.6	nm	Wavelength	of	the	Lyman-alpha
line[19]	120	nm	Typical	diametre	of	the	human	immunodeficiency	virus	(HIV)[20]	400–700	nm	Approximate	wavelength	range	of	visible	light[21]	Factor	(m)	Multiple	Value	Item	10−6	1	micrometre	(μm)	(also	called	1	micron)	1–4	μm	Typical	length	of	a	bacterium[22]	4	μm	Typical	diametre	of	spider	silk[23]	7	μm	Typical	size	of	a	red	blood	cell[24]
10−5	10	μm	10	μm	Typical	size	of	a	fog,	mist,	or	cloud	water	droplet	10	μm	Width	of	transistors	in	the	Intel	4004,	the	world's	first	commercial	microprocessor	12	μm	Width	of	acrylic	fiber	17–181	μm	Width	range	of	human	hair[25]	10−4	100	μm	340	μm	Size	of	a	pixel	on	a	17-inch	monitor	with	a	resolution	of	1024×768	560	μm	Thickness	of	the	central
area	of	a	human	cornea[26]	750	μm	Maximum	diametre	of	Thiomargarita	namibiensis,	the	second	largest	bacterium	ever	discovered	10−3	1	millimetre	(mm)	~5	mm	Length	of	an	average	flea	is	1–10	mm	(usually	1	Rm	–	>105.7	billion	light-years	–	size	of	universe	beyond	the	cosmic	light	horizon,	depending	on	its	curvature;	if	the	curvature	is	zero	(i.e.
the	universe	is	spatially	flat),	the	value	can	be	infinite	(see	Shape	of	the	universe)	as	previously	mentioned.	2.764	Rm	-	292.2	billion	light-years	–	circumference	of	the	observable	universe,	as	it	is	in	the	shape	of	a	sphere.	≈101010122light-years	–	the	possible	size	of	the	universe	after	cosmological	inflation.	≈∞	light-years	–	theoretical	size	of	the
multiverse	if	it	exists.	Fermi	problem	Scale	(analytical	tool)	Spatial	scale	The	Scale	of	the	Universe	^	The	diametre	of	human	hair	ranges	from	17	to	181	μm	Ley,	Brian	(1999).	Elert,	Glenn	(ed.).	"Diametre	of	a	human	hair".	The	Physics	Factbook.	Retrieved	8	December	2018.	^	a	b	The	exact	category	(asteroid,	dwarf	planet,	or	planet)	to	which
particular	Solar	System	objects	belong,	has	been	subject	to	some	revision	since	the	discovery	of	extrasolar	planets	and	trans-Neptunian	objects	^	10115	is	1	followed	by	115	zeroes,	or	a	googol	multiplied	by	a	quadrillion.	1010115	is	1	followed	by	a	quadrillion	googol	zeroes.	101010122	is	1	followed	by	1010122	(a	googolplex10	sextillion)	zeroes.	^
But	not	cloud	or	high-level	fog	droplets;	droplet	size	increases	with	altitude.	For	a	contradictory	study	indicating	larger	drop	sizes	even	in	ground	fog,	see	Eldridge,	Ralph	G.	(October	1961).	"A	Few	Fog	Drop-Size	Distributions".	Journal	of	Meteorology.	18	(5):	671–6.	Bibcode:1961JAtS...18..671E.	doi:10.1175/1520-0469(1961)0182.0.CO;2.	^	a	b	c	d	e
Burgess,	Cliff;	Quevedo,	Fernando	(November	2007).	"The	Great	Cosmic	Roller-Coaster	Ride".	Scientific	American.	297	(5):	55.	Bibcode:2007SciAm.297e..52B.	doi:10.1038/scientificamerican1107-52	(inactive	2	November	2024).	PMID	17990824.	Retrieved	1	May	2017.{{cite	journal}}:	CS1	maint:	DOI	inactive	as	of	November	2024	(link)	^	Nave,	Carl
R.	"Cowan	and	Reines	Neutrino	Experiment".	HyperPhysics.	Retrieved	4	December	2008.	(6.3	×	10−44	cm2,	which	gives	an	effective	radius	of	about	1.42	×	10−22	m)	^	a	b	c	Nave,	Carl	R.	"Neutron	Absorption	Cross-sections".	HyperPhysics.	Retrieved	4	December	2008.	(area	for	20	GeV	about	10	×	10−42	m2	gives	effective	radius	of	about	2	×
10−21	m;	for	250	GeV	about	150	×	10−42	m2	gives	effective	radius	of	about	7	×	10−21	m)	^	Abbott,	B.	P.;	et	al.	(2016).	"Observation	of	Gravitational	Waves	from	a	Binary	Black	Hole	Merger".	Physical	Review	Letters.	116	(6):	061102.	arXiv:1602.03837.	Bibcode:2016PhRvL.116f1102A.	doi:10.1103/PhysRevLett.116.061102.	PMID	26918975.
S2CID	124959784.	On	14	September	2015	at	09:50:45	UTC	the	two	detectors	of	the	Laser	Interferometre	Gravitational-Wave	Observatory	simultaneously	observed	a	transient	gravitational-wave	signal.	The	signal	sweeps	upwards	in	frequency	from	35	to	250	Hz	with	a	peak	gravitational-wave	strain	of	1.0×10−21.	^	Pohl,	R.;	et	al.	(July	2010).	"The
size	of	the	proton".	Nature.	466	(7303):	213–6.	Bibcode:2010Natur.466..213P.	doi:10.1038/nature09250.	PMID	20613837.	S2CID	4424731.	^	a	b	c	d	Strassler,	Matt	(30	May	2013).	"The	strength	of	the	known	forces".	profmattstrassler.com.	^	a	b	c	d	Kolena.	"The	four	forces:	The	strong	interaction".	Astrophysics	Dept	website.	Duke	University.	^	a	b	c
Nave,	Carl	R.	"Scattering	cross	section".	Retrieved	10	February	2009.	(diametre	of	the	scattering	cross	section	of	an	11	MeV	proton	with	a	target	proton)	^	"CODATA	Value:	classical	electron	radius".	The	NIST	Reference	on	Constants,	Units,	and	Uncertainty.	NIST.	^	H.	E.	Smith.	"The	Scale	of	the	Universe".	UCSD.	Retrieved	10	February	2009.
~10−13cm	^	Winter,	Mark	(2008).	"WebElements	Periodic	Table	of	the	Elements	/	Sulfur	/	Radii".	Retrieved	6	December	2008.	^	Flahaut	E,	Bacsa	R,	Peigney	A,	Laurent	C	(June	2003).	"Gram-scale	CCVD	synthesis	of	double-walled	carbon	nanotubes"	(PDF).	Chemical	Communications.	12	(12):	1442–3.	doi:10.1039/b301514a.	PMID	12841282.
S2CID	30627446.	^	"The	world's	smallest	transistor	is	1nm	long,	physics	be	damned".	6	October	2016.	^	Stewart,	Robert.	"Dr".	Radiobiology	Software.	Archived	from	the	original	on	30	June	2010.	Retrieved	20	May	2015.	^	Langevin,	Dominique	(2008).	"Chapter	10:	DNA-Surfactant/Lipid	Complexes	at	Liquid	Interfaces".	In	Dias,	Rita	S;	Lindman,
Bjorn	(eds.).	DNA	Interactions	with	Polymers	and	Surfactants.	Hoboken,	NJ:	John	Wiley	&	Sons,	Inc.	p.	265.	doi:10.1002/9780470286364.ch10.	ISBN	978-0-470-25818-7.	DNA	has	20	elementary	charges	per	helical	turn	over	the	corresponding	length	of	3.4nm	^	Mai-Prochnow,	Anne	(9	December	2016).	"Gram	positive	and	Gram	negative	bacteria
differ	in	their	sensitivity	to	cold	plasma".	Scientific	Reports.	6.	Nature:	38610.	Bibcode:2016NatSR...638610M.	doi:10.1038/srep38610.	PMC	5146927.	PMID	27934958.	^	F.,	Adnan	(17	October	2016).	"Samsung	announces	industry-first	mass	production	of	System-on-Chip	with	10nm	FinFET	technology".	SamMobile.	^	"Hard	drive	basics	–	Capacities,
RPM	speeds,	interfaces,	and	mechanics".	helpwithpcs.com.	Retrieved	13	July	2016.	^	Cohn,	J.	University	of	California,	Berkeley	Lyman	alpha	systems	and	cosmology.	Retrieved	21	February	2009.	^	Seth,	S.D.;	Seth,	Vimlesh	(2009).	Textbook	of	Pharmacology	(3rd	ed.).	Elsevier.	p.	X111.	ISBN	978-81-312-1158-8.	^	Nave,	Carl	R	(2016).	"Color".
HyperPhysics.	Georgia	State	University.	^	"Size	of	bacteria".	What	are	bacteria?.	Retrieved	19	July	2016.	^	Ko,	Frank	K.;	Kawabata,	Sueo;	Inoue,	Mari;	Niwa,	Masako;	Fossey,	Stephen;	Song,	John	W.	"Engineering	properties	of	spider	silk"	(PDF).	web.mit.edu.	^	Doohan,	Jim.	"Blood	cells".	biosbcc.net.	Archived	from	the	original	on	23	July	2016.
Retrieved	19	July	2016.	^	a	b	c	d	According	to	The	Physics	Factbook,	the	diametre	of	human	hair	ranges	from	17	to	181	μmLey,	Brian	(1999).	"Width	of	a	Human	Hair".	The	Physics	Factbook.	^	a	b	Liu	Z,	Huang	AJ,	Pflugfelder	SC	(July	1999).	"Evaluation	of	corneal	thickness	and	topography	in	normal	eyes	using	the	Orbscan	corneal	topography
system".	The	British	Journal	of	Ophthalmology.	83	(7):	774–8.	doi:10.1136/bjo.83.7.774.	PMC	1723104.	PMID	10381661.	^	a	b	Order	Siphonaptera	–	Fleas	–	BugGuide.Net	Accessed	29	April	2014	^	a	b	"Official	Rules".	MLB.	Retrieved	30	September	2011.	^	Bohun	B.	Kinloch	Jr;	William	H.	Scheuner.	"Pinus	lambertiana".	Archived	from	the	original	on
8	June	2011.	Retrieved	19	January	2017.	^	a	b	"What	is	a	rapier	–	Renaissance	swords	Rapiers".	2-Clicks	Swords.	^	a	b	"Robert	Wadlow:	Tallest	man	ever".	Guinness	World	Records.	^	"Animal	Records".	Smithsonian	National	Zoological	Park.	Archived	from	the	original	on	23	August	2004.	^	a	b	"Niagara	Falls	Geology	Facts	&	Figures".	Niagara	Parks
Commission.	Archived	from	the	original	on	19	July	2011.	Retrieved	29	June	2011.	^	a	b	"Three	Gorges	Dam".	encyclopedia.com.	Cengage	Learning.	^	"Exploring	Chinese	History	::	Special	Reports	::	The	Three	Gorges	Dam	Project".	www.ibiblio.org.	^	a	b	Thomas	PC,	Parker	JW,	McFadden	LA,	Russell	CT,	Stern	SA,	Sykes	MV,	Young	EF	(September
2005).	"Differentiation	of	the	asteroid	Ceres	as	revealed	by	its	shape".	Nature.	437	(7056):	224–6.	Bibcode:2005Natur.437..224T.	doi:10.1038/nature03938.	PMID	16148926.	S2CID	17758979.	^	Weintrit,	Adam	(2013).	"So,	What	is	Actually	the	Distance	from	the	Equator	to	the	Pole?	–	Overview	of	the	Meridian	Distance	Approximations".	TransNav,	the
International	Journal	on	Marine	Navigation	and	Safety	of	Sea	Transportation.	7	(2):	259–272.	doi:10.12716/1001.07.02.14.	ISSN	2083-6473.	^	"Volvo	owner	Irv	Gordon,	who	drove	3.2M	miles	in	his	P1800,	has	died".	autoblog.com.	16	November	2018.	Retrieved	23	January	2021.	^	Starr,	Barry	(2	February	2009).	"A	Long	and	Winding	DNA".	KQED.
Retrieved	3	July	2024.	^	"Spacecraft	escaping	the	Solar	System".	Heavens	Above.	Archived	from	the	original	on	7	October	2018.	Retrieved	19	October	2018.	^	"Twin	Keck	telescopes	probe	dual	dust	disks".	(e)	Science	News.	24	September	2009.	^	Shiga,	David.	"Sun's	'twin'	an	ideal	hunting	ground	for	alien	life".	New	Scientist.	Retrieved	3	October
2007.	^	Christian,	Eric;	Samar,	Safi-Harb.	"How	large	is	the	Milky	Way?".	Archived	from	the	original	on	2	February	1999.	Retrieved	14	November	2008.	^	Duncan,	Martin	(2008).	"16"	(PDF).	Physics	216	–	Introduction	to	Astrophysics.	Archived	from	the	original	(PDF)	on	17	December	2008.	Retrieved	14	November	2008.	^	"Milky	Way	fatter	than	first
thought".	The	Sydney	Morning	Herald.	Australian	Associated	Press.	20	February	2008.	Archived	from	the	original	on	28	April	2008.	Retrieved	14	November	2008.	^	M.	López-Corredoira;	C.	Allende	Prieto;	F.	Garzón;	H.	Wang;	C.	Liu;	L.	Deng	(2018).	"Disk	stars	in	the	Milky	Way	detected	beyond	25	kpc	from	its	center".	Astronomy	&	Astrophysics.	612:
L8.	arXiv:1804.03064.	Bibcode:2018A&A...612L...8L.	doi:10.1051/0004-6361/201832880.	S2CID	59933365.	^	Freeman,	David	(25	May	2018).	"The	Milky	Way	galaxy	may	be	much	bigger	than	we	thought"	(Press	release).	CNBC.	^	Martialay,	Mary	L.	(11	March	2015).	"The	Corrugated	Galaxy—Milky	Way	May	Be	Much	Larger	Than	Previously
Estimated"	(Press	release).	Rensselaer	Polytechnic	Institute.	Archived	from	the	original	on	13	March	2015.	^	Hall,	Shannon	(4	May	2015).	"Size	of	the	Milky	Way	Upgraded,	Solving	Galaxy	Puzzle".	Space.com.	Archived	from	the	original	on	7	June	2015.	Retrieved	9	June	2015.	^	"The	Horologium	Supercluster".	Atlas	of	the	Universe.	^	Gott,	J.	Richard;
Jurić,	Mario;	Schlegel,	David;	Hoyle,	Fiona;	Vogeley,	Michael;	Tegmark,	Max;	Bahcall,	Neta;	Brinkmann,	Jon	(2005).	"A	Map	of	the	Universe".	The	Astrophysical	Journal.	624	(2):	463.	arXiv:astro-ph/0310571.	Bibcode:2005ApJ...624..463G.	doi:10.1086/428890.	S2CID	9654355.	^	Scott,	Douglas;	Zibin,	J.P.	(2006).	"How	Many	Universes	Do	There	Need
To	Be?".	International	Journal	of	Modern	Physics	D.	15	(12):	2229–2233.	arXiv:astro-ph/0605709.	Bibcode:2006IJMPD..15.2229S.	doi:10.1142/S0218271806009662.	S2CID	119437678.	^	Tegmark,	M.	(2003).	"Parallel	universes.	Not	just	a	staple	of	science	fiction,	other	universes	are	a	direct	implication	of	cosmological	observations".	Scientific
American.	288	(5):	40–51.	arXiv:astro-ph/0302131.	Bibcode:2003SciAm.288e..40T.	doi:10.1038/scientificamerican0503-40.	PMID	12701329.	^	Page,	Don	N.;	Allende	Prieto,	C.;	Garzon,	F.;	Wang,	H.;	Liu,	C.;	Deng,	L.	(18	October	2006).	"Susskind's	challenge	to	the	Hartle	Hawking	no-boundary	proposal	and	possible	resolutions".	Journal	of	Cosmology
and	Astro-Particle	Physics.	2007	(1):	004.	arXiv:hep-th/0610199.	Bibcode:2007JCAP...01..004P.	doi:10.1088/1475-7516/2007/01/004.	S2CID	17403084.	^	a	b	c	d	e	"SI	Brochure:	The	International	System	of	Units	(SI)".	International	Committee	for	Weights	and	Measures.	Organisation	Intergouvernementale	de	la	Convention	du	Mètre.	Retrieved	11
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nodes	Density	CMOS	Device	(multi-gate)	Moore's	law	Transistor	count	Semiconductor	Industry	Nanoelectronics	vte	In	semiconductor	fabrication,	the	International	Technology	Roadmap	for	Semiconductors	(ITRS)	defines	the	"10	nanometer	process"	as	the	MOSFET	technology	node	following	the	"14	nm"	node.	Since	at	least	1997,	"process	nodes"
have	been	named	purely	on	a	marketing	basis,	and	have	no	relation	to	the	dimensions	on	the	integrated	circuit;[1]	neither	gate	length,	metal	pitch	or	gate	pitch	on	a	"10nm"	device	is	ten	nanometers.[2][3][4]	For	example,	GlobalFoundries'	"7	nm"	processes	are	dimensionally	similar	to	Intel's	"10	nm"	process.[5]	TSMC	and	Samsung's	"10	nm"
processes	are	somewhere	between	Intel's	"14	nm"	and	"10	nm"	processes	in	transistor	density.	The	transistor	density	(number	of	transistors	per	square	millimetre)	is	more	important	than	transistor	size,	since	smaller	transistors	no	longer	necessarily	mean	improved	performance,	or	an	increase	in	the	number	of	transistors.[citation	needed]	All
production	"10	nm"	processes	are	based	on	FinFET	(fin	field-effect	transistor)	technology,	a	type	of	multi-gate	MOSFET	technology	that	is	a	non-planar	evolution	of	planar	silicon	CMOS	technology.	Samsung	first	started	their	production	of	"10	nm-class"	chips	in	2013	for	their	multi-level	cell	(MLC)	flash	memory	chips,	followed	by	their	SoCs	using
their	10	nm	process	in	2016.	TSMC	began	commercial	production	of	"10	nm"	chips	in	2016,	and	Intel	later	began	production	of	"10	nm"	chips	in	2018.[needs	update]	The	ITRS's	original	naming	of	this	technology	node	was	"11	nm".	According	to	the	2007	edition	of	the	roadmap,	by	the	year	2022,	the	half-pitch	(i.e.,	half	the	distance	between	identical
features	in	an	array)	for	a	DRAM	was	projected	to	be	11	nm.	In	2008,	Pat	Gelsinger,	at	the	time	serving	as	Intel's	Chief	Technology	Officer,	said	that	Intel	saw	a	'clear	way'	towards	the	"10	nm"	node.[6][7]	In	2011,	Samsung	announced	plans	to	introduce	the	"10	nm"	process	the	following	year.[8][needs	update]	In	2012,	Samsung	announced	eMMC
flash	memory	chips	that	are	produced	using	the	"10	nm"	process.[9]	As	of	2018,	"10	nm"	as	it	was	generally	understood	was	only	in	high-volume	production	at	Samsung.	GlobalFoundries	had	skipped	"10	nm",[needs	update]	Intel	had	not	yet	started	high-volume	"10	nm"	production,	due	to	yield	issues,[needs	update]	and	TSMC	had	considered	"10	nm"
to	be	a	short-lived	node,[10]	mainly	dedicated	to	processors	for	Apple	during	2017–2018,	moving	on	to	"7	nm"	in	2018.[needs	update]	There	is	also	a	distinction	to	be	made	between	"10	nm"	as	marketed	by	foundries	and	"10	nm"	as	marketed	by	DRAM	companies.	In	April	2013,	Samsung	announced	that	it	had	begun	mass	production	of	multi-level	cell
(MLC)	flash	memory	chips	using	a	"10	nm-class"	process,	which,	according	to	Tom's	Hardware,	Samsung	defined	as	"a	process	technology	node	somewhere	between	10-nm	and	20-nm".[11]	On	17	October	2016,	Samsung	Electronics	announced	mass	production	of	SoC	chips	at	"10	nm".[12]	The	technology's	main	announced	challenge	at	that	time	had
been	triple	patterning	for	its	metal	layer.[13][14][needs	update]	TSMC	began	commercial	production	of	"10	nm"	chips	in	early	2016,	before	moving	onto	mass	production	in	early	2017.[15]	On	21	April	2017,	Samsung	started	shipping	their	Galaxy	S8	smartphone,	which	used	the	company's	version	of	the	"10	nm"	processor.[16][needs	update]	On	12
June	2017,	Apple	delivered	second-generation	iPad	Pro	tablets	powered	with	TSMC-produced	Apple	A10X	chips	using	the	"10	nm"	FinFET	process.[17]	On	12	September	2017,	Apple	announced	the	Apple	A11,	a	64-bit	ARM-based	system	on	a	chip,	manufactured	by	TSMC	using	a	"10	nm"	FinFET	process,	containing	4.3	billion	transistors	on	a	die	of
87.66	mm2.	In	April	2018,	Intel	announced	a	delay	in	volume	production	of	"10	nm"	mainstream	CPUs	until	sometime	in	2019.[18]	In	July,	the	exact	time	was	further	pinned	down	to	the	holiday	season.[19]	In	the	meantime,	however,	they	did	release	a	low-power	"10	nm"	mobile	chip,	albeit	exclusive	to	Chinese	markets	and	with	much	of	the	chip
disabled.[20][needs	update]	In	June	2018	at	VLSI	2018,	Samsung	announced	their	"11LPP"	and	"8LPP"	processes.	"11LPP"	was	a	hybrid	based	on	Samsung	"14	nm"	and	"10	nm"	technology.	"11LPP"	was	based	on	their	"10	nm"	BEOL,	not	their	"20	nm"	BEOL	like	the	"14LPP".	"8LPP"	was	based	on	the	"10LPP"	process.[21][22][needs	update]	Nvidia
released	their	GeForce	30	series	GPUs	in	September	2020.	They	were	at	that	time	made	on	a	custom	version	of	Samsung's	"8	nm"	process,	called	"Samsung	8N",	with	a	transistor	density	of	44.56	million	transistors	per	mm2.[23][24][needs	update]	ITRS	Logic	DeviceGround	Rules	(2015)	Samsung	TSMC	Intel	Process	name	16/14	nm	11/10	nm
10LPE(10	nm)	10LPP(10	nm)	8LPP(8	nm)	8LPU(8	nm)	8LPA(8	nm)	8N	10FF(10	nm)	10nm[25]	10nm	SF(10	nm)[a]	Transistor	density	(MTr/mm2)	Un​known	Un​known	51.82[22]	61.18[22]	Un​known	55.75	52.51[26]	60.41[27]	(100.76)[28][b]	Transistor	gate	pitch	(nm)	70	48	68	64	Un​known	64/68	66	54	Interconnect	pitch	(nm)	56	36	51	Un​known	Un​‐
known	Un​known	44	36	Transistor	fin	pitch	(nm)	42	36	42	Un​known	42	36	34	Transistor	fin	height	(nm)	42	42	49	44	Un​known	48	42	53	Production	year	2015	2017	2016	Q4	production[30]	2017	Q4	production[31]	2018	production	2018	risk	production2019	production[32]	2021	production	2020	production	2016	risk	production[15]2017	production[15]
2018	production[33]	(Cannon	Lake)[34]	2020	production	(Tiger	Lake)[35]	^	For	10nm	ESF	renamed	Intel	7,	see	7	nm[disputed	–	discuss]	^	Intel	uses	this	formula:[29]	N	o	.			T	r	a	n	s	i	s	t	o	r	s	/	m	m	2	=	0.6	⋅	N	A	N	D	2			T	r			C	o	u	n	t	N	A	N	D	2			C	e	l	l			A	r	e	a	+	0.4	⋅	S	c	a	n			F	l	i	p			F	l	o	p			T	r			C	o	u	n	t	S	c	a	n			F	l	i	p			F	l	o	p			C	e	l	l			A	r	e	a
{\displaystyle	{\rm	{No.\	Transistors/mm^{2}=0.6\cdot	{\frac	{\rm	{NAND2\	Tr\	Count}}{\rm	{NAND2\	Cell\	Area}}}+0.4\cdot	{\frac	{\rm	{Scan\	Flip\	Flop\	Tr\	Count}}{\rm	{Scan\	Flip\	Flop\	Cell\	Area}}}}}}	Transistor	gate	pitch	is	also	referred	to	as	CPP	(contacted	poly	pitch)	and	interconnect	pitch	is	also	referred	to	as	MMP	(minimum	metal
pitch).	Samsung	reported	their	"10	nm"	process	as	having	a	64	nm	transistor	gate	pitch	and	48	nm	interconnect	pitch.	TSMC	reported	their	"10	nm"	process	as	having	a	64	nm	transistor	gate	pitch	and	42	nm	interconnect	pitch.	Further	investigation	by	Tech	Insights	revealed	even	these	values	to	also	be	false,	and	they	have	been	updated	accordingly.
In	addition,	the	transistor	fin	height	of	Samsung's	"10	nm"	process	was	updated	by	MSSCORPS	CO	at	SEMICON	Taiwan	2017.[36][37][38][39][40]	GlobalFoundries	decided	not	to	develop	a	"10	nm"	node,	because	it	believed	it	would	be	short	lived.[41]	Samsung's	"8	nm"	process	was	at	that	time	the	company's	last	to	exclusively	use	DUV	lithography.
[42][needs	update]	Main	article:	Dynamic	random-access	memory	For	the	DRAM	industry,	the	term	"10	nm-class"	is	often	used	and	this	dimension	generally	refers	to	the	half-pitch	of	the	active	area.[citation	needed]	The	"10	nm"	foundry	structures	are	generally	much	larger.[citation	needed]	Generally	"10	nm	class"	refers	to	DRAM	with	a	10-19	nm
feature	size,	and	was	first	introduced	c. 2016.	As	of	2020,	there	were	three	generations	of	"10	nm	class"	DRAM	:	1x	nm	(19-17	nm,	Gen1);	1y	nm	(16-14	nm,	Gen2);	and	1z	nm	(13-11	nm,	Gen3).[43]	3rd	Generation	"1z"	DRAM	was	first	introduced	c. 2019	by	Samsung,	and	was	initially	stated	to	be	produced	using	ArF	lithography	without	the	use	of	EUV
lithography;[44][45]	subsequent	production	did	utilise	EUV	lithography.[46]	Beyond	1z	Samsung	named	its	next	node	(fourth	generation	"10	nm	class")	DRAM	:	"D1a"	(expected	at	that	time	to	have	been	produced	in	2021),	and	beyond	that	"D1b"	(expected	at	that	time	to	have	been	produced	in	2022)[needs	update];	whilst	Micron	referred[needs
update]	to	succeeding	"nodes"	as	"D1α"	and	"D1β".[47]	Micron	announced	volume	shipment	of	1α	class	DRAM	in	early	2021.[48]	^	"No	More	Nanometers	–	EEJournal".	23	July	2020.	^	Shukla,	Priyank.	"A	Brief	History	of	Process	Node	Evolution".	design-reuse.com.	Retrieved	9	July	2019.	^	Hruska,	Joel.	"14nm,	7nm,	5nm:	How	low	can	CMOS	go?	It
depends	if	you	ask	the	engineers	or	the	economists..."	ExtremeTech.	^	"Exclusive:	Is	Intel	Really	Starting	To	Lose	Its	Process	Lead?	7nm	Node	Slated	For	Release	in	2022".	wccftech.com.	10	September	2016.	^	"Life	at	10nm.	(Or	is	it	7nm?)	And	3nm	-	Views	on	Advanced	Silicon	Platforms".	eejournal.com.	12	March	2018.	^	Damon	Poeter	(July	2008).
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Flop\	Cell\	Area}}}}}}	Transistor	gate	pitch	is	also	referred	to	as	CPP	(contacted	poly	pitch)	and	interconnect	pitch	is	also	referred	to	as	MMP	(minimum	metal	pitch).	Samsung	reported	their	"10	nm"	process	as	having	a	64	nm	transistor	gate	pitch	and	48	nm	interconnect	pitch.	TSMC	reported	their	"10	nm"	process	as	having	a	64	nm	transistor	gate
pitch	and	42	nm	interconnect	pitch.	Further	investigation	by	Tech	Insights	revealed	even	these	values	to	also	be	false,	and	they	have	been	updated	accordingly.	In	addition,	the	transistor	fin	height	of	Samsung's	"10	nm"	process	was	updated	by	MSSCORPS	CO	at	SEMICON	Taiwan	2017.[36][37][38][39][40]	GlobalFoundries	decided	not	to	develop	a
"10	nm"	node,	because	it	believed	it	would	be	short	lived.[41]	Samsung's	"8	nm"	process	was	at	that	time	the	company's	last	to	exclusively	use	DUV	lithography.[42][needs	update]	Main	article:	Dynamic	random-access	memory	For	the	DRAM	industry,	the	term	"10	nm-class"	is	often	used	and	this	dimension	generally	refers	to	the	half-pitch	of	the
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Shukla,	Priyank.	"A	Brief	History	of	Process	Node	Evolution".	design-reuse.com.	Retrieved	9	July	2019.	^	Hruska,	Joel.	"14nm,	7nm,	5nm:	How	low	can	CMOS	go?	It	depends	if	you	ask	the	engineers	or	the	economists..."	ExtremeTech.	^	"Exclusive:	Is	Intel	Really	Starting	To	Lose	Its	Process	Lead?	7nm	Node	Slated	For	Release	in	2022".	wccftech.com.
10	September	2016.	^	"Life	at	10nm.	(Or	is	it	7nm?)	And	3nm	-	Views	on	Advanced	Silicon	Platforms".	eejournal.com.	12	March	2018.	^	Damon	Poeter	(July	2008).	"Intel's	Gelsinger	Sees	Clear	Path	To	10nm	Chips".	Archived	from	the	original	on	25	April	2009.	Retrieved	20	June	2009.	^	"MIT:	Optical	lithography	good	to	12	nanometers".	Archived
from	the	original	on	25	September	2012.	Retrieved	20	June	2009.	^	"World's	Largest	Fabrication	Facility,	Line-16".	Samsung.	26	September	2011.	Retrieved	21	June	2019.	^	"Samsung's	new	10nm-process	64GB	mobile	flash	memory	chips	are	smaller,	faster,	better".	Engadget.	15	November	2012.	Retrieved	21	June	2019.	^	"10nm	rollout".	Archived
from	the	original	on	4	August	2018.	Retrieved	4	August	2018.	^	"Samsung	Mass	Producing	128Gb	3-bit	MLC	NAND	Flash".	Tom's	Hardware.	11	April	2013.	Archived	from	the	original	on	21	June	2019.	Retrieved	21	June	2019.	^	Samsung	Starts	Industry's	First	Mass	Production	of	System-on-Chip	with	10-Nanometer	FinFET	Technology,	October	2016
^	"Samsung	Starts	Industry's	First	Mass	Production	of	System-on-Chip	with	10-Nanometer	FinFET	Technology".	news.samsung.com.	^	"triple	patterning	for	10nm	metal"	(PDF).	^	a	b	c	"10nm	Technology".	TSMC.	Retrieved	30	June	2019.	^	"Buy".	^	techinsights.com.	"10nm	Rollout	Marching	Right	Along".	techinsights.com.	Archived	from	the	original
on	3	August	2017.	Retrieved	30	June	2017.	^	"Intel	Corp.	Delays	10nm	Chip	Production	-	Mass	production	is	now	scheduled	for	2019".	29	April	2018.	Retrieved	1	August	2018.	^	"Intel	says	not	to	expect	mainstream	10nm	chips	until	2H19".	28	July	2018.	Retrieved	1	August	2018.	^	"Intel's	First	10nm	Processor	Lands	In	China".	15	May	2018.
Retrieved	11	September	2018.	^	"VLSI	2018:	Samsung's	11nm	nodelet,	11LPP".	WikiChip	Fuse.	30	June	2018.	Retrieved	31	May	2019.	^	a	b	c	"VLSI	2018:	Samsung's	8nm	8LPP,	a	10nm	extension".	WikiChip	Fuse.	1	July	2018.	Retrieved	31	May	2019.	^	James,	Dave	(September	2020).	"Nvidia	confirms	Samsung	8nm	process	for	RTX	3090,	RTX	3080,
and	RTX	3070	|	PC	Gamer".	www.pcgamer.com.	^	"NVIDIA	GeForce	RTX	30	Ampere	GPU	Deep-Dive,	Full	Specs,	Thermals,	Power	&	Performance	Detailed".	4	September	2020.	^	"Intel's	Process	Roadmap	to	2025:	With	4nm,	3nm,	20A	and	18A?!".	^	Schor,	David	(16	April	2019).	"TSMC	Announces	6-Nanometer	Process".	WikiChip	Fuse.	Retrieved	31
May	2019.	^	Schor,	David	(19	June	2022).	"A	Look	At	Intel	4	Process	Technology".	WikiChip	Fuse.	^	"Intel	10nm	density	is	2.7X	improved	over	its	14nm	node".	HEXUS.	Retrieved	14	November	2018.	^	Bohr,	Mark	(28	March	2017).	"Let's	Clear	Up	the	Node	Naming	Mess".	Intel	Newsroom.	Retrieved	6	December	2018.	^	Frumusanu,	Andrei.
"Samsung	Foundry	Announces	10nm	SoC	In	Mass-Production".	www.anandtech.com.	^	Shilov,	Anton.	"Samsung	Starts	Mass	Production	of	Chips	Using	10nm	Low	Power	Plus	(10LPP)	Process	Tech".	www.anandtech.com.	^	Shilov,	Anton.	"Samsung	Foundry	Updates:	8LPU	Added,	EUVL	on	Track	for	HVM	in	2019".	www.anandtech.com.	^	Demerjian,
Charlie	(2	August	2018).	"Intel	guts	10nm	to	get	it	out	the	door".	SemiAccurate.	Retrieved	6	September	2024.	^	Cutress,	Ian	(26	July	2021).	"Intel's	Process	Roadmap	to	2025:	with	4nm,	3nm,	20A	and	18A?!".	AnandTech.	Retrieved	27	July	2021.	^	"What	Products	Use	Intel	10nm?	SuperFin	and	10++	Demystified".	^	"Intel	Details	Cannonlake's
Advanced	10nm	FinFET	Node,	Claims	Full	Generation	Lead	Over	Rivals".	28	March	2017.	Archived	from	the	original	on	30	March	2017.	Retrieved	30	March	2017.	^	"International	Technology	Roadmap	for	Semiconductors	2.0	2015	Edition	Executive	Report"	(PDF).	Retrieved	27	December	2018.	^	Jones,	Scotten	(25	February	2024).	"14nm	16nm
10nm	and	7nm	-	What	we	know	now".	^	"Qualcomm	Snapdragon	835	First	to	10	nm".	Samsung	10LPE	process	^	"10	nm	lithography	process".	wikichip.	^	Jones,	Scotten	(25	February	2024).	"Exclusive	-	GLOBALFOUNDRIES	discloses	7nm	process	detail".	^	Shilov,	Anton.	"Samsung's	8LPP	Process	Technology	Qualified,	Ready	for	Production".
www.anandtech.com.	^	Mellor,	Chris	(13	April	2020),	"Why	DRAM	is	stuck	in	a	10nm	trap",	blocksandfiles.com	^	Shilov,	Anton	(21	March	2019),	"Samsung	Develops	Smaller	DDR4	Dies	Using	3rd	Gen	10nm-Class	Process	Tech",	www.anandtech.com	^	Samsung	Develops	Industry's	First	3rd-generation	10nm-Class	DRAM	for	Premium	Memory
Applications	(press	release),	Samsung,	25	March	2019	^	Samsung	Announces	Industry's	First	EUV	DRAM	with	Shipment	of	First	Million	Modules	(press	release),	Samsung,	25	March	2020	^	Choe,	Jeongdong	(18	February	2021),	"Teardown:	Samsung's	D1z	DRAM	with	EUV	Lithography",	www.eetimes.com	^	Micron	Delivers	Industry's	First	1α	DRAM
Technology	(press	release),	Micron,	26	January	2021	Preceded	by14	nm	MOSFET	manufacturing	processes	Succeeded	by7	nm	Retrieved	from	"	5	The	following	pages	link	to	10	nm	process	External	tools	(link	count	transclusion	count	sorted	list)	·	See	help	page	for	transcluding	these	entries	Showing	50	items.	View	(previous	50	|	next	50)	(20	|	50	|
100	|	250	|	500)Intel	(links	|	edit)	Semiconductor	device	fabrication	(links	|	edit)	Semiconductor	(links	|	edit)	Moore's	law	(links	|	edit)	Flash	memory	(links	|	edit)	Synchronous	dynamic	random-access	memory	(links	|	edit)	Orders	of	magnitude	(length)	(links	|	edit)	Tejas	and	Jayhawk	(links	|	edit)	TSMC	(links	|	edit)	Semiconductor	industry	(links	|	edit)
NetBurst	(links	|	edit)	Nanoelectromechanical	systems	(links	|	edit)	90	nm	process	(links	|	edit)	Fin	field-effect	transistor	(links	|	edit)	65	nm	process	(links	|	edit)	Next-generation	lithography	(links	|	edit)	10	nm	(links	|	edit)	Intel	Core	(microarchitecture)	(links	|	edit)	Comparison	of	Intel	processors	(links	|	edit)	List	of	Nvidia	graphics	processing	units
(links	|	edit)	International	Technology	Roadmap	for	Semiconductors	(links	|	edit)	32	nm	process	(links	|	edit)	Transistor	count	(links	|	edit)	List	of	Intel	Core	processors	(links	|	edit)	Intel	vPro	(links	|	edit)	Nehalem	(microarchitecture)	(links	|	edit)	Sandy	Bridge	(links	|	edit)	22	nm	process	(links	|	edit)	130	nm	process	(links	|	edit)	180	nm	process	(links	|
edit)	14	nm	process	(links	|	edit)	Nanoelectronics	(links	|	edit)	250	nm	process	(links	|	edit)	800	nm	process	(links	|	edit)	1	μm	process	(links	|	edit)	1.5	μm	process	(links	|	edit)	3	μm	process	(links	|	edit)	10	µm	process	(links	|	edit)	600	nm	process	(links	|	edit)	350	nm	process	(links	|	edit)	Nanocircuitry	(links	|	edit)	List	of	Intel	CPU	microarchitectures
(links	|	edit)	Die	shrink	(links	|	edit)	Gate	oxide	(links	|	edit)	Tick–tock	model	(links	|	edit)	Tegra	(links	|	edit)	Haswell	(microarchitecture)	(links	|	edit)	Random-access	memory	(links	|	edit)	Kentsfield	(microprocessor)	(links	|	edit)	Wolfdale	(microprocessor)	(links	|	edit)	View	(previous	50	|	next	50)	(20	|	50	|	100	|	250	|	500)	Retrieved	from	"
WhatLinksHere/10_nm_process"	Although	light	travels	incredibly	fast,	covering	a	distance	of	1000	light-years	would	take	a	significant	amount	of	time.	Despite	its	speed,	light	only	travels	at	a	speed	of	approximately	671	million	miles	per	hour,	or	approximately	186,000	miles	per	second.That	means	that	1000	light-years	is	equal	to	about
5,878,499,999,850	miles.	To	cover	that	distance	would	take	about	31,597,279,998.	485	seconds,	which	is	equivalent	to	about	3.	78	years.	Therefore,	it	would	take	around	3.	78	years	to	travel	1000	light-years.What	is	1,000	light	years	away?1,000	light	years	away	is	a	measure	of	distance	that	corresponds	to	5,878,625,373,183	miles,	or
9,460,528,000,000	km.	This	is	a	huge	distance	to	cover	and	it	would	involve	travelling	at	the	highest	speed	currently	achievable	by	humans,	the	speed	of	light.To	describe	this	in	further	detail,	1	light	year	is	the	distance	that	light	travels	in	a	vacuum	in	one	year,	which	is	around	9.	46	trillion	km	(9.	46	x	1012	km).	This	is	a	very	long	distance	and
travelling	to	something	1,000	light	years	away	would	take	centuries	to	complete.In	terms	of	our	universe,	1,000	light	years	away	is	considered	a	quite	close	distance,	as	some	galaxies	can	be	millions,	or	even	billions	of	light	years	away	from	us.What	is	1	light-year	in	human	years?One	light-year	is	a	measure	of	distance,	defined	as	the	distance	light
travels	in	one	year,	or	9.	46	×	10^12	km	(5.	88	×	10^12	mi).	It	is	the	equivalent	of	about	10	trillion	kilometers	(6	trillion	miles)	or	63,240	astronomical	units	(AU).In	terms	of	human	years,	one	light-year	is	roughly	equivalent	to	19	billion	years,	or	over	1,800	times	the	current	age	of	the	universe.	To	put	this	into	perspective,	it	would	take	a	beam	of
light	8.	3	minutes	to	travel	the	length	of	one	light-year.In	that	time,	a	person	could	travel	from	one	side	of	the	world	to	the	other.Is	a	black	hole	coming	1000	light-years	away?No,	a	black	hole	is	not	coming	1000	light-years	away.	Black	holes	are	regions	of	spacetime	where	gravity	is	so	strong	that	nothing,	not	even	light,	can	escape	its	grasp.	A	black
hole’s	massive	gravitational	pull	is	so	strong	that	nothing—not	even	light—can	escape,	meaning	that	it’s	impossible	for	a	black	hole	to	travel	at	any	sort	of	speed.Even	if	a	black	hole	was	1000	light-years	away,	it	would	take	1000	years	for	the	light	from	the	black	hole	to	reach	us.	Because	black	holes	don’t	move	and	can’t	travel,	they	won’t	be	coming
1000	light-years	away	any	time	soon.How	many	light-years	can	we	go?It	is	difficult	to	provide	an	exact	answer	to	this	question	for	many	reasons.	The	most	significant	factor	is	the	speed	of	light,	which	is	the	fastest	known	speed	in	the	universe.	It	was	determined	in	1676	by	English	scientist	Isaac	Newton	to	be	approximately	299,792,458	meters	per
second.Since	a	light-year	is	defined	as	the	distance	light	travels	in	one	year,	this	equates	to	approximately	9,460,730,472,580.	8	kilometers	per	light-year.	Therefore,	in	theory,	we	are	limited	only	by	this	speed.In	reality,	technological	advances	and	principles	such	as	time	dilatation	mean	we	can	go	much	farther	than	a	light-year.	Time	dilatation	is	a
result	of	Albert	Einstein’s	theories	of	special	relativity,	which	states	that	the	faster	we	travel,	the	slower	time	passes	relative	to	those	not	travelling.This	means	that	time	effectively	slows	while	travelling	at	the	speed	of	light.	We	could	theoretically	use	this	principle	to	travel	much	further	than	a	light-year	in	a	short	amount	of	time.In	conclusion,	while
we	may	not	be	able	to	go	faster	than	the	speed	of	light,	we	can	certainly	travel	much	farther	than	one	light-year	by	taking	advantage	of	the	principles	of	special	relativity.How	many	light-years	away	is	the	next	habitable	planet?At	this	time,	it	is	impossible	to	say	with	certainty	how	many	light-years	away	the	next	habitable	planet	is,	as	we	have	not	yet
discovered	any	other	planets	with	the	necessary	conditions	to	support	life	as	we	know	it	here	on	Earth.Even	though	we	have	discovered	thousands	of	exoplanets	in	recent	years,	none	of	them	have	been	deemed	to	be	habitable	yet.In	addition,	scientists	estimate	that	there	could	be	hundreds	of	billions	of	potentially	habitable	planets	located	within	our
Milky	Way	galaxy	alone.	However,	due	to	the	immense	distances	involved	between	potential	habitable	planets	and	our	own,	it	can	be	extremely	difficult	to	detect	these	exoplanets.To	make	matters	worse,	the	planets	that	are	closest	to	us	are	typically	too	hot	or	too	cold	to	support	life	as	we	know	it.Therefore,	until	more	sophisticated	detection
methods,	such	as	the	James	Webb	Space	Telescope,	are	launched	and	used	in	the	search	for	potentially	habitable	exoplanets,	we	may	never	have	a	definitive	answer	to	this	question.How	many	human	years	is	a	light-year?A	light-year	is	a	unit	of	distance	and	measurement	not	a	unit	of	time.	To	calculate	the	amount	of	time	it	takes	light	to	travel	one
light-year	(the	distance	light	travels	in	one	year)	we	would	need	to	understand	the	speed	of	light.The	speed	of	light	is	299,792,458	meters/second.	Therefore,	it	would	take	315,361,783	seconds	for	light	to	travel	one	light-year,	which	is	equivalent	to	31,556,926	minutes	or	3,871,564.	27	hours.	In	terms	of	human	years,	the	amount	of	time	for	light	to
travel	one	light-year	is	equivalent	to	46,686.86	human	years,	as	one	human	year	is	equivalent	to	8766.	812	hours.Is	a	light-year	365	days?No,	a	light-year	is	not	365	days	–	it	is	actually	much	longer.	A	light-year	is	a	unit	of	distance,	not	time,	and	it	is	equal	to	approximately	9,460,730,472,580.	8	km	(5,878,625,373,183.	6	miles).	A	light-year	measures
the	distance	that	light	travels	in	one	year,	and	is	the	most	commonly	used	unit	of	measurement	for	distances	between	stars	and	galaxies.It	represents	the	amount	of	distance	light	can	travel	in	one	year	and	is	an	incredibly	large	unit	of	measure	–	much	larger	than	a	year’s	worth	of	days!	It	would	actually	take	about	6	trillion	miles,	or	10	trillion
kilometers,	to	travel	one	light-year.Are	there	seconds	in	a	light-year?No,	there	are	no	seconds	in	a	light-year.	A	light-year	is	a	measure	of	distance,	not	time.	A	light-year	is	the	distance	that	light	travels	in	one	year,	which	is	about	6	trillion	miles.	To	put	it	into	perspective,	if	you	were	to	travel	in	a	vehicle	that	averages	60	miles	per	hour,	it	would	take
you	100	million	years	to	travel	one	light-year.So,	no,	there	are	no	seconds	in	a	light-year.How	far	is	a	black	hole	from	Earth	in	light	years?The	exact	distance	of	a	black	hole	from	Earth	is	not	known	because	black	holes,	by	definition,	do	not	emit	light.	However,	the	closest	known	black	hole	to	Earth,	V616	Monocerotis,	is	estimated	to	be	about	3,000
light-years	away.This	relatively	nearby	black	hole	is	located	in	the	constellation	Monoceros,	the	Unicorn.	It	was	first	detected	in	1926	and	is	believed	to	have	a	mass	six	times	larger	than	our	Sun.	Numerous	other	black	holes	have	been	detected	in	other	parts	of	our	Milky	Way	galaxy,	though	they	are	much	further	away,	often	hundreds	or	thousands	of
light-years	away,	and	most	are	too	small	to	see	in	detail.Are	we	in	danger	of	a	black	hole?No,	we	are	not	currently	in	any	danger	of	a	black	hole.	Black	holes	are	incredibly	rare,	and	even	the	closest	ones	to	us	are	still	billions	of	light	years	away.	Additionally,	black	holes	can	only	form	through	certain	events,	such	as	the	collapse	of	massive	stars,	which
are	very	unlikely	to	happen	in	our	immediate	vicinity.Even	if	one	did	form	close	to	us,	the	radiation	emitted	from	a	black	hole	would	not	endanger	life	as	we	know	it	on	Earth.	In	fact,	some	scientists	believe	that	the	central	region	of	our	own	Milky	Way	may	contain	a	supermassive	black	hole	and	that	it	may	even	provide	us	with	beneficial	radiation.That
being	said,	it	is	important	to	note	that	attempting	to	approach	a	black	hole	too	closely	could	be	dangerous,	as	they	can	pull	in	material	near	them	and	destroy	it.How	long	is	1	minute	near	a	black	hole?It’s	incredibly	difficult	to	quantify	how	long	a	minute	would	be	near	a	black	hole	because	it	depends	upon	the	observer’s	frame	of	reference.	According
to	Einstein’s	Theory	of	Relativity,	time	actually	slows	for	observers	located	near	a	black	hole.This	is	because	of	the	immense	gravitational	pull	of	the	black	hole,	which	slows	the	passage	of	time.	So,	depending	upon	the	observer’s	point	of	view,	a	minute	near	a	black	hole	could	be	much	longer	or	shorter	than	it	would	be	to	someone	observing	from	a
greater	distance.How	long	would	it	take	for	us	to	get	to	the	closest	black	hole?Traveling	to	the	closest	black	hole	would	take	far	longer	than	any	of	us	would	be	able	to	experience.	The	closest	black	hole	is	a	supermassive	black	hole,	located	some	1,600	light-years	away	from	us,	in	the	constellation	Sagittarius.Considering	that	light	travels	at	186,282
miles	per	second,	it	would	take	a	staggering	5,857,294,000,000	miles	to	travel	to	the	closest	black	hole.	Even	if	we	had	some	miraculous	way	of	traveling	at	the	speed	of	light,	it	would	still	take	us	just	over	1600	years	to	make	the	journey.To	put	that	into	perspective,	it’s	31	billion	times	the	distance	from	the	Earth	to	the	Moon	–	which	we	can	reach	in
about	3	days.	Any	other	form	of	travel	would	be	impossible,	given	the	amount	of	time	it	would	take	us	to	get	there.To	us,	the	closest	black	hole	is	simply	off	limits.


