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Please summarize the lecture in 5 or fewer sentences:
Modern innovation challenges require fast methods to commercialize materials. In the past
it took over 18 years. The Materials Project (www.materialsproject.org) is harnessing the
power of supercomputing and quantum mechanical theory to compute the properties of
known inorganic materials, design novel materials, and offer the data to public. The current
release contains data derived from quantum mechanical calculations for over 80,000
materials and millions of associated properties.
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Materials Innovation Timeline

PV JL TCOs JL Permanent magnets L Solar Fuel J

\ Thermoelectrics H Energy Storage M

How to accelerate the innovation and
development timeline ?

Teflon Lithium ion

Velcro
Titanium

Polycarbonate Diamond-like Thin Films

GaAs

Amorphous soft magnets




We do not have materials data

There are about 50,000 to 100,000 known inorganic compounds

Elastic constants: about 200 compounds
Super conductors = 1000
Dielectric constant = 300-400

Berkeley
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Quantum Mechanics

(W|better battery“lfk> ))



First-Principles Modeling: 1996 - 2018

1996: One R . \L
year on ) _

tungsten

0.0
05 (g5 00 [g00] 10 [EEE] 00

2018: 80,000+ materials on the Materials Project + millions of materials properties

Piezoelectric Tensor e; (C/m?)

Hamessing the power of supercomputing and state of the art electronic 000000 0.00000 0.00000 000000 -8.90808 0.00000

The structure methods, the Materials Project provides open web-based access to

‘computed information on known and predicted materials as well as powerful 0.00000 0.00000 0.00000 -0.00842 0.00000 0.00000
lysis tools to nd des’ | materials
Mat_erlals T SIS -7.11526 -0.62220 -7.93831 0.00000 0.00000  0.00000
Project - e
) r— Trmgora
Piezoelectric B
- Modulus lleyllna, ‘
868232 C/m? “‘
c. i Crystallographic ‘ ‘
° Direction Vmax ;‘
- g 025 0.71429 4‘
66130 43989 ! = ,.0,;1 8 0.00000 >
~~~~~~~~~ . . . . - < 010
Pourbaix Diagrams on the Materials Project s | 1.00000 o
2270 023 628 16128 o possgr
Today, we are excited to announce the release of the Pourbaix diagram -
app. Pourbaix diagrams are solid-aqueous phase diagrams as a function of H F el P P
= T pH, standard hydrogen potential and composition that can be used to pre e P|ezoelectr|C|ty Data on the Materials PI'OjeCt
Gueii (GPa)
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Accelerated Computations

Y

One supercomputer could
crunch through ~20,000
structures in 1 day...




Berkeley

0->Q00-0 u.éee.v.
HQOOE
0->000-3 |\
00 E
090048
0:Q00-E




New Materials for Sustainable Energy

Completely new materials predicted and synthesized based on
computational predictions...it is just the beginning

2005: 2011° 2014: 2015: 2016: 2017:
Novel alkaline Li ion New class of Li Superionic Mg cathodes Piezoelectrics
batteries electrodes ion cathodes conductors Photocatalysts LEDs
Thermoelectrics ~ Auxetics
Mg electrolytes

Berkeley

UNIVERSITY OF CALIFORNIA



The MGI and the Materials Project

Materials Genome Initiative: A Renaissance of
American Manufacturing

Berkeley

UNIVERSITY OF CALIFORNIA



Materials Project web site

Harnessing the power of supercomputing and state-of-the-art electronic
structure methods, the Materials Project provides open web-based access

The

to computed information on known and predicted materials as well as

powerful analysis tools to inspire and design novel materials.

Materials
Project

Electronic Structure
Click and drag to zoom
10
8 o °

= 5
E .
] Indirect X-I' bandgap = 7.7511 eV
&
w

EXPLORE
MATERIALS
Search for materials
information by chemistry,
composition, or property

4 5 6

u R T zZIY TIU XIS

EXPLORE BATTERIES
Find candidate materials
for lithium batteries. Get
voltage profiles and
oxygen evolution data.

Density of States

sign indicates spin 1 |

VISUALIZE
STABILITY
Generate phase and
pourbaix diagrams to find
stable phases and study
reaction pathways

MATERIAL

Ba,UNIOg

to start using

INVENT
STRUCTURES
Design new compounds
with our structure editor
and substitution
algorithms

Material Details

Final Magnetic Moment

2.0000 4o

Formation Energy/Atom 0
-3.0384 eV

Energy Above Hull
0.0000 eV

Density
7.38 g/cm®

Space Group
Hermann Mauguin
Fm3m

Hall

CALCULATE
Calculate the enthalpy of
10,000+ reactions and
compare with
experimental values

Berkele
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Search for materials information by chemistry, composition, or property

About N Apps v Explore Materials

1 H Q by Elements - |Felig| search ZHe

3 4 5 6 7 8 9 10
Li Be B C N O F Ne
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Materials Explorer | 2 e e B

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Battery Explorer
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Crystal TOOlkIt Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe

55 56 72 73 74 75 76 77 78 79 80 81 82 83

Cs Ba Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi

Structure Predictor

Phase Diagram

. . La Ce ‘i’r Nd Pm Sm Eu Gd Tb Dy Ho Er fm Yb Lu
Pourbaix Diagram o % o @ s e
Ac Th Pa U Np Pu

Reaction Calculator
® Nelements ® Elements

Nanoporous Explorer !

10 ~ records per page v Batch Structures = ¢ Edit Structures Show / hide columns | Copy || Print | Exp

Molecules Explorer
RFB Dashboard

Formation E Above Hull, Band Gap . Density
Nsites Volume

Materials Id Formula Spacegroup Energy (eV) @) ) )

mp-756173  LisFeS, Pmmn -1.069 0.062 0.014 20 1.99 365.138

Concentration in molkg | | Ti+0 = Show unstable @ Show labels 0.022 80 1.991 1459.637
V[ies
o Compounds 0 25 1.944 & 96
e . Mouse over dots for details = Stable (10)  Unstable (5)
m, In
= oreounde os 0.022 22 2.023
Stable (10)  Unstable 9) . Spa Number
) cegroup Num
Formula  * ::::“:‘i:inn id 0.022 80 2.076 * - g
vgr WHVOZ R -05 M,:m, Any
@ V5Os(s) ; " 0 0 mp-12957 0.021 30 1.866 540.747
R Vo8 § Ti 0 mp-72
Vg m oss) Es 0 4 3.652 57.712
0 b eTeTmeenesenaaareeaianann . JCIRE RSP PP H Ti,0 -2.043 mp-1215
- =l M Vo wvos H 2
. g - Tiz0; -3.318 mp-458
vigo _ wvor 258 P 0 22 2.106 356.072
B -2s TipO7 239 mp-656850
W v b
> 2 o asts e 0.263 10 2.346 189.512
wvoz B
: TisOs -3.308 mp-1147
K3 bl 2s : Tio 0918 p-654086 0.008 28 2.422 474.135
wvo,*
‘ N 0 2877 mp-1203 \ j
o 0.25 05 0.75 1
TiO, 3518 mp-654278 J 2 3  Next—

2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mol. fraction of 02
pH
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Explore Materials

z Q by Formul ~ Al203 - T . . .
H yrormea Explanation of similarity distance measure: Documentation.
S 0 1 2 3 4 5 6 7 8 9 S g 7
Li Be B C N
L R e material # of elements * distance *
Na Mg Al Lo m
19 20 21 22 238 24 25 26 27 28 29 30 31 p— i .
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga wmexu Piezoelectricity
37 38 39 40 41 42 43 44 45 46 47 48 49 . .
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Reference for tensor and properties: | (J
55 56 72 73 74 75 76 77 78 79 80 81
Cs Ba Hf Ta W Re Os Ir Pt Au Ha TI Piezoelectric Tensor e;; (C/m?) Piezoelectric Crystallographic
Elasticity Modulus llejjllmax Direction Viax
X 0.00000 0.00000 0.00000 0.00000 -0.15142 0.00000 0.64163 C/m?
Reference for tensor and properties: [J 0.00000
0.00000 0.00000 0.00000 0.57103 0.00000 0.00000
1.00000
Stiffne q -0.26428 0.79886 0.44492 0.00000 0.00000 0.00000
Equations of State
— 1.00000
452 150 10 Reference: [
Calculation Summa
150 452 10 . b
Equations of State Elasticity
107 107 45, Click and drag to zoom ) ternary, quaternary, etC. StrUCtureS.
-6.5 computed Structure Optimization
20 -20 -0 . | Amplitude:
) ) . mie arunel oo Type Energy Cutoff m .O o2
0 0 Dielectric Properties e EOGY Y v &
iag* Vectors:
Reference for tensor and properties: ] Aot Kopeints s ‘ ectors:
0 0 108 w d‘ ¥ on
— Dielectric Tensor &; (electronic contribution) Polycn _ ) Speed:
| i (eI ectr Pseudopotentials Final Energy/Atom ‘ pause
N VASP PAW: O Al O Al O -7.4813 eV -
t 19.00 0.00 0.00 19.60
Substrates Corrected Eneray
0.00 19.00 0.00 Polycr -79.0267 eV
Reference for mit 0.00 0.00 20.78 (total) How do we arrive at this value?
| _ Detailed input par s and outputs for all calculations Ph di i —
substrate orienta 34.18 onon dispersion =
GGA Uniform v2 GGA band structure v2 GGA optimize structure (2x) GGA optimize structure (2x)
eubstrate matdl. Dielectric Tensor g; (total) i Refrac  GGa optimize structure (2x) GGA static v2 qu*ﬂ-\\ I
4.43 Why the bold text? ~~—--~«~::::»’ &S [eeeeazzzr]
GaSe (mp-1943 | 3199 -0.00 0.00 ;%M% e e e
S —— = o
-0. d -0. Potent :m%
LiF (mp-1138) | % 31.99 0.00 ;:»«:::;7‘{;?« = - s
True ,ﬁxzé 2=l reeeny 3&
GaTe (mp-5428 0.00 -0.00 38.56 " Show JSON History Show BibTex Citation Download BibTex Citation :”"“"“*'“ s %
- - 1CSD IDs 60419 160901 160902 160903 160904 52044 92631 52025 85137 24851 56085 10426 et et P e s
SiC (mp-7631) <100> <101> 0.021 9775 63647 63648 93096 161060 151589 26790 75559 75560 88028 9770 9771 9772
9773 9774 88029 25778 51687 30025 52024 31545 31546 31547 31548 89662 89663
89664 89665 24005 99783 30024 64713 30026 30027 30028 30029 30030 43732
Mg (mp-153) <100> <100> 0.044 92629 92630 75479 165504 88027 160604 160605 160606 160607 600672 608993 L B1|B p2 } X|Q F P1 ZIL P
608994 608995 608996 608997 608998 33639 10425 609001 52647 609004 68591 Highcharscom
QIN lenm cOBM AN Y PR nnac 52648 77810 73076 164617 169720 92628 73724 73725
Up to 50 entries displayed. /
fminimal coincident interface area. Submitted by Michael Kocher Anubhav Jain Shyue Ping Ong Geoffroy Hautier UNIVERSITY OF CALIFORNIA
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The web site is the tip of the iceberg...

Materials

pymatgen
FireWorks

REST API
custodian
Atomate

Berkeley

UNIVERSITY OF CALIFORNIA



Input processing & transformations

StructureNotationalLanguage (SNL)

Web apps

\ 4
Workflow
Manager

—)[Analysis]

Post-processing and
error-checking

Materials API

Supercomputing Resources \

erkeley

UNIVERSITY OF CALIFORNIA




ICSD Other experimental databases User submissions

StructureNotationalLanguage (SNL)

I ] Web apps

Materials API

- pymatgen

® Robust materials analysis

—— Custodian

-l
)

e Self-healing error recovery

——  Fireworks —

e Smart workflow management

Workflow
Manager




All HT Properties Benchmarked and Automated

> Codes/Algorithms M> Dissemination/Design

ABpaam Xmernb +% Follow
@_1134

q

This manuscript is absolutely blowing my
mind right now nature.com/articles/sdata... -
o I'm into extension to third order elastic

R »
© I ow, Dbamond

mndiili Heoamnerham

Jordan Lui @jdlui - Apr 7
Largest database of elastic properties: More data online is always good for
#research #matsci #science #research bit.ly/1y9P2fO

% Phys.org
107
T
o
o
T
g
X
. ok 2
hitst 5
% § 025
1 & 2
10 . B 0//\ s
« 0.10
MongoDB » l
Database Ho CSB'
10" 102 Accelerating materials discovery with world's largest database of...
Gy (GPa) Scientists at the Department of Energy’s Lawrence Berkeley National Laboratory (Berkeley

Lab) have published the world's largest set of data on the complete elastic properties of
inorganic compounds....

) Prof. S.W. Cranford @ CranfordLabNEU - Apr 6
An Elastic Tensor-ganzall "@physorg_com: Accelerating materials discovery of

#elasticproperties phy.so/347544689 @BerkeleyLab"

' Phys.org
UNIVERSITY OF CALIFORNIA /



KVRH (G Pa)

Elastic Data Enables Discovery of Novel Functional Materials

N
o
N

> 6,000 full elastic tensors calculated and

Correlations between

counting....
P N structure /chemistry features with
‘90/ Rep Ir‘ ®,

» . . .
SEEE et exotic elastic behavior

<+ i ‘\:\\‘ . A :-.,y .‘
&« «¥ - SiO, . !0.40 600 'J < —O. 1 u > 0.1
iewmt S Auxetic Meiotic
. . 2 | o 500 H~0
| 2 Anepirretic
. A & > 400 % Initial Dist.
A\ '{50 0.10 E 2
H;J CsBr i 5" 300 15 -0.3 0 01 0 0.1
g e ¢ After
200
10" 102 AIPO, 1 year later - still waiting on
G GP - q .
v (GPa) experimental validation
Full elastic tensor experimentally measured for T e rato T
~200 systems

Dagdelen and Persson, Nat Comm 2017



Full piezoelectric
tensor known

Cubs experimentally for
only ~50 systems

Piezoelectric Tensor e, (C/m?)

0.00000 000000 O0O00000 000000 -8950808 O0.00000 B . 20
0.00000 OO00DDC OQO0O00 -000842 000000 0.00000

7115268 -062220 -793831 000000 000000 O0.00000

- -

Piezoelectric
Modulus legll ..,

8.68232 C/m*

Crystallographic
Di -
£m2

0.71429

0.00000

1.00000

Piezoelectricity Data on the Materials Project

Today, we're proud to officially launch the largest database to-date of

calculated piezoelectric properties of inorganic crystalline compounds. The full
piezoelectric tensor--and derived properties such as the crystallographic

direction of the maximum piezoelectric response and the magnitude of the fy
maximum response--of over 950 piezoelectric materials are now available.



How to target one

Materials

Lol o

c ” A L gabstrates —

High
Piezoelectric
Response
44 Materials

Ordered Source
Structure

5 Materials

Opportune
Metastability

SrHfO,

Materials Id Formula

mp-3378 SrHfO3
mp-13109 SrHfO3
mp-4673 SrHfO3
mp-3721 SrHfO5
mp-550908  SrHfO3
mp-13108 SrHfO3

mp-4551 SrHfO3

Spacegroup Formation
Energy (eV)
Pnma -3.831
Imma -3.829
Cmcm -3.827
I4/mem -3.825
P4/mbm -3.818
P4mm -3.798
Pm3m -3.798

E

metastable SrHfO, ¢

E

=

(eV)

0

0.003

0.004

0.006

0.013

0.033

surface
\
polymorp ~_
E Above Hull A Band Gap

(eV)
4170 round state
3.989 heoretical Orthorhombic
3.957 Non-Polar Orthorhombic
4.058 Non-Polar Tetragonal
3.676 Theoretical Tetragonal
3.733 Polar Tetragonal

0.033

Hong, Dwaraknath, Garten, Ndione, Ginley and Persson, The
Journal of Physical Chemistry C 120(23), 2016

UNIVERSITY OF CALIFORNIA

S Cubic nonpolgerkeley



Theory-Guided Thin Film Synthesis

S S STy

’Substrate Picker’ provides good guesses of
substrates to grow P4/mm SrHfO,

Algorithm from Zur & Mcgil,
1984; including elastic strain
based on Materials Project

MATERIAL 1D DOI
SrHfO3 mp-13108 10.17188/1189388
Electronic Structure X-Ray Diffraction Substrates Elasticity Piezoelectricity Calculation Summary Provenance/Citation . —
Material Details SFTI03 (202)

Final Magnetic Moment

— °
— 100 mTorr, 700C , = SrHfO, (202)—"*
Unknown orthorhombic target .
-3.798 oV phase SrTiO,/SrHfO, (107) —8 SrTio, (01 3)
1mT, 500C, =>cubic o )
' SrHfO, (013)—*
Denaty ground state <15
7.34 g/cm3 ' SrTi03 (1 12)
Substrates . _ /
Reference for minimal coincident interface area (MCIA) and elastic energy: [ The ta rget matCh the SH 0 SerOS (1 1 2)/.
substrate orientation: 2" v orthorhombic phase and ' SI'TIOS (é']i)
ubstrate matral wbsrmcremston  §| Mmotenaton  §| desticemrpynev] 4] MO Ay confirmed ferroelectricity SrHfO, (21 q)/~/
3
i (mp-149) 111> 111> 0.015 208.1 as well as plezoelectr|c|ty .
CeO; (mp-20194) <111> <A11> 0.018 208.1 ¢ B
PbSe (mp-2201) <110> <101> 0.018 218.4 Ser03 (31 0)/‘./ SrTiO3 (310)
SIC (mp-8062) <100> <001> 0.022 154.2
SITiOg (Mp-4651) <001> <001> 0.023 154.2

Up 10 50 entries displayed.
Tminimal coincident interface area. er e e j 7

Garten, Dwaraknath, ... Persson and Ginley, Submitted 2018 UNIVERSITY OF CALIFORNIA



JCAP Known Light Absorbers/Photocatalysts

JOINT CENTER FOR
ARTIFICIAL PHOTOSYNTHESIS

SOI&I’ energy

H,0

H, + O,

photocatalyst
H,
r o
o
e . F
()
. \_R("Oz
H,0
Criteria for a good light absorber
* (i) VBM within 0.1-0.5 eV of OER potential

« (ii) Band gap between 1 and 2 eV
« (iii) Photochemical stability at pH 13

—_—
—
S—

(ii)

(i)

CdSe

2

2

GaP

Si

MoS,

ZnSe

Ta;N;

Cu,0

CdS

2l 2 <|=<|=<|=<|[=<|=<|=<

( a-Fe,0, \

BiVO,

NaTaO,

SrTiO,

TiO,

2| 22| 2|2

Z2lZ2|2|2|2|Z2)) 2| <22 | <|2| <

S|l <|<|<|Z2([<}2|12|2|2|2|2|2

y,

Berkeley
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MP Collaboration with JCAP: First-Principles High-
Throughput Approach

MATERIALS
PROJECT Q

: Cr, Mn, and V based ternary oxides

[ ” AH < 50 meV/atom
Phase stability ]
0.2eV< Eg <3.5eV
[ PBE+U band gap ] Semi-empirical U’s

Wang et al,
® Phys. Rev. B 73, 195107 (2006)

Pourbaix diagrams

[ Stability in water ] Persson et al,
Phys. Rev. B 85, 235438 (2012)

. PBE+U, surface
—— Berkele

Collaboration with John Gregoire, JCAP; Jeff Neaton and Kristin Persson Materials Project UNIVERSITY OF CALIFORNIA y



Theory Guided Design and Rapid Synthesis

- T Court flohn G ire, Caltech
* 47 phases passed computation criteria ourtesy of John Gregoire, Laltec

* 17 of the 47 phases synthesized through combinatorial synthesis experiments
* 16 of these 17 phases exhibit photocurrent at OER potential

1- I 1 I 1 1 1 1
° 0 TOTELTT 10 |hek bard
~ : . gap (e
é sl c o © O Q | g33
VB with metal © R ° oo ® ¥ S s
(not O 2p) G © o © . '
S 0.6} 5 . .
character c-an g S ® e 153
provide S o o° o
desired o ® 18
alignment to 3 @
OER potential Z0.2F N o - 13
®) . o )
o
d 1

00 ] | | | | ]
0.0 0.1 0.2 03 04 05 06 0.7 0.8

V 3d band character at CBM

MATERIALS
PROJECT

Tuning VB/CB character can yield band gap in desired 1.5-2.8 eV range
Berkele

UNIVERSITY OF CALIFORNIA



...however mostly: to date unrealized: Mg
Cathode: MgMo;P,0,,

https://materialsproject.org/batteries/mvc-1200010538/

(a1)

1)\

12) 100

80

— Inner-channel Path, Seg 1
—— Inner-channel Path, Seg 2

60

E (meV)
F=
o

A
0 20 40 60 80 100
Path (%)

Discharged

MgMo3P3013

mp-id discharged

mvc-10538 (p2,/m)

Charged

Mo3P3013

mp-id charged

mvc-10615 (p2,/m)

max. Ehull 42 (meV/atom)
Parent compound | CaFe3(P0O4)30
Gravi. Capacity 87 mAh/g

Vol. Capacity 330 mAh/cm”3
Average Voltage 1.90V

Diffusion Barrier < 100meV

Berkeley

Chem. Commun., 2017, 53, 7998-8001 (Ceder&Persson group)  UNIVERSITY OF CALIFORNIA




How to Accelerate Synthesis of Novel

Materials for Energy Applications?
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Statistics on the ICSD covering most known inorganic
materials

Unobsenved Hypothetical Structures .
DFT-incompatible Defect Entries . |

I High-Pressure Phases ” || T T —— S
I Remaining Entries o ~
: S 80|
60 l o
: ~ 10 k/mol = § sol :
50 | 2.4 kcal/mol = I
' X | Phosphides
: 2 40 : - — - Sulfides
> 40 : g I Ch!orides
o | = I Oxides
=1 , S 20 | Fluorides
D | L
. 30 : I Nitrides
. 1 | 1 1 1 1
| 50 100 150 200 250 300

N
o

Energy above groundstate (me\//atom)

-
o

0 100 200 300 400 500 600 700 800 900
| Energy above hull (meV/atom)

W. Sun et al. Science Advances 2 (11) DOI: 10.1126/sgjag¥: 4600225 2016




Hypothesis: the amorphous phase is always kinetically possible to form

The liquid-like amorphous state samples largest
Tazo5 nanosized powder was placed ina structurgl phase spa.ce vyithin same .stoichiometry
. (except in systems with inverse melting)
quartz tube furnace and subjected to
nitridation in flowing NH, gas at a flow rate o
1 L/mln at 8001 Cfor 6 h J. Am. Ceram. Soc., 88 [12] 3519-3521 (2005)

polymorph A

_J Fhe 0 @

NH, amorphous-TaN

T=0K T >

Aykol, Dwaraknath, Sun and Persson, Sci Adv 2018

Hence, an energy limit of polymorph synthesizability at any T is set by the
enthalpy of the analogous amorphous state

Berkeley

UNIVERSITY OF CALIFORNIA



The synthesizability “skyline”
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Aykol, Dwaraknath, Sun and Persson, Sci Adv 2018 UNIVERsnv olggmm



Build it and They will Come ?

Berkeley

UNIVERSITY OF CALIFORNIA




MATERIALS V-
PROJECT MATERIALS
ECOSYSTEM

More
\ Improved \ developers of
accessibility of P

o analyses and
apps




Materials Project REST API
How do | |
~ access MP

— ~
=
Q“fsf:j)j> j> —

> 160M requests served in last year

—
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Rapidly Increasing Users

60k > 60,000 registered users

50k
40k academia
35% student
47%

30k Past year:

> 62 new regs/day
20k ~ 23,000 new regs

~ 1,400 sessions/day
10k

Ok

Oct 11 2012 2013 2014 2015 2016 2017 2018

DCLKClC)f

UNIVERSITY OF CALIFORNIA



Materials Project is a Global Resource

3.4%



* First I would like to thank you a lot for this project, it is incredibly useful. I work in the field
of materials design of multiphase and anisotropic materials. (US Student)

* [ have registered with the Materials Project and expect to try the software. Do, or can, users
contribute to the library(s)? (US Professor)

* [n this framework, I would like to ask if it would be possible to organize a short training

course on materials modelling using the Materials Project capabilities. (Professor in
Greece)

*  Thank you very much and thank you for offering this fantastic data base! (US Student)

I'm currently writing a website to host a database of EELS spectra (the redevelopment of
EELS database if you're familiar with it). The site is similar to the Materials Project
Explorer in a number of ways - browsing by formula and so on - it would be great if we
could link out to you guys from spectra pages if possible. (UK scientist)

* [ noticed the change already. Very fast response, you guys are awesome! (US student)

Thanks to the communlty and for

_ U.S. DEPARTMENT OF Oﬁ:ICe Of
your attention ! § #ENERGY science

* [am a brazilian research in materials science. Firt of all I would like to congratulation for
the app's they are very usefull. (Brazilian student)

* [ am enjoying materialsproject.org a lot these days - it is wonderful to be able to do research
without doing a single calculation. (US researcher)




