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human	ages	are	named	aVer	materials:

stone	
bronze	
steel	and	concrete	
coal	and	oil	
silicon	…	
…	what	next?

credit:	Nicola	Marzari



energy	harvesCng,	conversion,	storage,	efficiency	
environmental	protecCon	and	reparaCon	
high-tech	and	high-value	industries	
food	safety	and	conservaCon	
experimental	science	(detectors,	sensors,	magnets)	
…

we	need	novel	materials	for:

…	societal	well	being

credit:	Nicola	Marzari



materials’	discovery	sCll	based	on	intuiCon,		
blind	search,	and	serendipity	…
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Edison	tested	3000	materials	for	his	filament,	finally	and	
famously	se_ling	on	burned	sewing	thread

Haber–Bosch	ammonia	synthesis	used	osmium	as	catalyst.	
Mi_asch	(BASF)	tested	more	than	22,000	materials	to	
idenCfy	the	iron-based	catalyst	which	is	sCll	used	today.
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quantum	mechanics	and	supercomputers	can	do	
more	and	faster	…

Using	state-of-the-art	quantum-mechanical	numerical	
modelling,	Norskov	showed	in	2009	that	CoMo	is	a	more	
efficient	and	inexpensive	catalyst	





QUANTUM	ESPRESSO	is	an	integrated	suite	of	computer	codes	for	atomisCc	
simulaCons	based	on	DFT,	pseudo-potenCals,	and	plane	waves

what	is	QUANTUM	ESPRESSO?
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QUANTUM	ESPRESSO	is	an	iniCaCve	coordinated	by	the	QUANTUM	ESPRESSO	FoundaCon,	
with	the	parCcipaCon	of	SISSA,	CNR,	UniUD,	CINECA,	ICTP,	EPFL,	the	University	of	Oxford,	
with	many	partners	in	Europe	and	worldwide

what	is	QUANTUM	ESPRESSO?

Chicago
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QUANTUM	ESPRESSO	is	an	integrated	suite	of	computer	codes	for	atomisCc	
simulaCons	based	on	DFT,	pseudo-potenCals,	and	plane	waves

ESPRESSO	stands	for	opEn	Source	Package	for	Research	in	Electronic	Structure,	
SimulaCon,	and	OpCmizaCon

QUANTUM	ESPRESSO	is	not	a	single	applicaCon	for	quantum	simulaCons;	it	is	rather	a	
distribuCon	of	packages	performing	different	tasks	and	designed	to	be	interoperable

QUANTUM	ESPRESSO	is	free	soVware	that	can	be	freely	downloaded.	Everybody	is	free	
to	use	it	and	welcome	to	contribute	to	its	development

what	is	QUANTUM	ESPRESSO?



260,000+	lines	of	FORTRAN/C	code	

58	developers	registered	oh	GitLab/Hub	

1000+	registered	users	

4000+	downloads	for	each	new	release	

1000+	scienCfic	papers	per	year	

2	web	sites	(quantum-espresso.org,	foundaCon@quantum-espresso.org)																										
+	2	development	portals	on	GitLab/Hub		

1	popular	internaConal	web	discussion	forum	

36		internaConal	schools	and	training	courses	since	2001	(1500+	parCcipants	worldwide)

QUANTUM	ESPRESSO	in	numbers

mailto:foundation@quantum-espresso.org
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towards	the	exascale

For 30 years, the dynamics of Moore’s law held true. But CPU performance scaling has slowed. GPU computing is defining a 
new, supercharged law. It starts with a highly specialized parallel processor called the GPU and continues through system 
design, system software, algorithms, and all the way through optimized applications. The world is jumping on board.

“NVIDIA Is So Far Ahead of the Curve”
—The Inquirer
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QUANTUM	ESPRESSO	goes	to	the	market

Schrödinger	Inc.	and	the	Quantum	ESPRESSO	Foundation	announce	an	on-
going	development	collaboration	to	integrate	the	QUANTUM	ESPRESSO	
materials	simulation	program	into	the	Schrödinger	modelling	suite
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