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MGI	&	Materials	Project:	Achievements	to	Date

• >	70,000	relaxed	compounds: validated	energy,	phase	diagrams
• >	70,000	Pourbaix diagrams: world’s	largest	set
• >	43,000 band	structures	+	higher	accuracy	2,700	band	gaps
• > 3,000	elastic	tensors: world’s	largest	data	set

High-Quality	
Materials	DATA

Rapid	
DISSEMINATION

DESIGN
Design of novel functional materials
(photocatalysts, thermoelectrics, cathodes/electrolytes)

• Ten Apps enabling material searching and design
• First Materials data API ; community download > 8 million data
• MPContribs framework: platform for data sharing
• Over 25,000 registered users !

2011:	“make	the	process	of	discovery	&	development	of	
advanced	materials	faster,	less	expensive,	more	predictable”

“solutions	in	most	pressing	areas	require	advanced	materials”



MP	Web	Site	– A	Science	Gateway

State-of-the-art	
OPEN	SOURCE	

CODES

• Developed and disseminated key code base:
• FireWorks workflow
• pymatgen; comprehensive analysis code
• Custodian failure recovery

https://materialsproject.org/
https://github.com/materialsproject



• Establish	a	Center	Hub	for	theoretical	and	experimental	data
• Effective	dissemination	for	exposure	to	large	MP	user	community

aim	to	develop	a	customized	web	
app	driven	by	MPCONTRIBS

Huck	P.	et	al.;	eScience15;	GCE15;	Poster;	MRS16	Spring	&	Fall

MPCONTRIBS
Contribute	data	and	disseminate	it	through	MP

Annotate	materials	already	
existing	in	core	database

“help sharing datasets with the world”

A.	T.	N’Diaye (ALS,	LBNL):
• measured	XAS/XMCD	spectra
• properties	of	rare	earth	substitutes
• processing	of	instrumental	data
• integration	w/	MP	phase	diagrams

D.	Morgan,	H.	Wu	(SI2,	UW):	
• computed	diffusion	coefficients
• automated	VASP	data	extraction	

and	integration	with	MP

full	contributors	list

Demo w/ Simple & ALS Data:
https://youtu.be/zH-ZauYsu64
Demo of UW/SI2 Web App:
https://youtu.be/wbWde5StHnU



Collective	Annotation	of	Core	Database

hierarchical	material	
categorization	to	cover	disparate	
scopes	of	experimental	and	
theoretical	contributions

<
<

materials/mp-24972/contributions
(mostly	theoretical	contributions)

compositions/Fe2O3/contributions
(experimental	contributions)

ternary	plot
representation,
e.g.	phase	diagrams

multiple
compositions

links	to



Integration	with	JupyterHub



Data	Preparation,	Ingestion	&	Submission



Explorer	&	REST	Interfaces



MPFile Components



UW/SI2	Diffusion	App	- Demo

Click	image	or	URL	to	
open	demo	on	YouTube

https://youtu.be/wbWde5StHnU



XMCD/Magnetic	Moment						PD

Does	data	coincide	w/	any	phase	transitions	or	stable	compounds?

Normalization	factors:
Elemental	Composition

XMCD	Signal:
Total	Magnetic	Moment	

Post-submission:
experimental	results
vs.	core	MP	data

MPCONTRIBS helps the Collaborator:
1. guide the planning of (follow-up) computations and experiments
2. understand results of unknown materials
3. provide reference of well understood materials 
4. reduce manual repetitive analysis work



The	High-throughput	NEXAFS	workflow
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