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M. Troppenz, S. Rigamonti, and C. Draxl,

Let us zoom In ... Chem. Mater. 29, 2414 (2017).
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What do we find in publications?

A l l | o Table 1. Cluster Expansion for BagAl Si,s_, Corresponding to Figure 2 (LDA and PBEsol)”
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Our daily research is great, but overall a slow process.

We never provide all information! o




All data from

_theory




FAIR data - Findable
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FAIR data - Accsessible
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FAIR data - Interoperable

ARGAL L I

B YIZN3IM
N dSVA
ajowoq.un}
xoqb
ossaids3 »
Adouoyd
VJudO
sndo}oQ
WayoOMN
swolvyql|
MVYdO
ueissnes)

SSIANVO
swie-|H4

IVeé

Arch

o)
c
=
S
| X
o

B A10d 1d
B e)sfiD

L | ¥12d0

,m R d31SVO
| B 1ia6g

N M1V

g from

ions comin

More than 100 million calculat



iy,

) oy

o B |
a8Ine ... -«

All data from

~| ~ =
SHINEESES

exXpeRineins
theory




1

o

superconductors

-

transparent
metals

ethe

thermal
barriers

solar

thermoelegirics
absorbers

dielectrics w

N\ d

3
(_i7s @

aF G
) - . ) o« |
- 27 g L 7 - o)
‘ . A AP >N 3 ¥ o o 7. e 72 o« ' M TN
d Y 7 8. . a5 ) ARG t:’ gt g ¥ - 0 )
";; < s \ . 4 4
: 1]

/



epury
purp

e00000000000e 1000% eeeeiecoioiesr|95)eececcecccee 2010 ooooooooooooo.oo’

[ 4

\

\

0
DN
.:.
N
(2]

Y

}f“

iR (1))

= H|y(t))

£ 4

= " | 4" PARADIGM

L 3 PARADIGM gig-Datg—_
*ﬁ 2nd PARADIGM Computat|0na| roven science

1 PARADIGM [heoretical S
Empirical Science
Science
A T s = - — - ~ e |
J | 1= e -— -
Experiments Laws of classical  Monte Carlo, , Patterns, trends,
mechanics, ~ molecular dynamics, and anomalies;
electrodynamics, . density-functional-  Big Data, artificial
etc. — theory & beyond  intelligence
PR e - e T




Data quality

. -
I : Trust
Hidden parameters levels

Benchmarks

ol Reproducibilty . fe

Wi at Imp tS ihe




e - 1 .-
3 =

F

« Ehrenreich (1962)
Johnson (1972)

=~ Robin (1966)

¢ Hagemann (1975)

— Werner (2009)

_':;,AF,- :\

—  Theory on various:

*:; -

cenn nteroperabilif

X Fre - . T o el .0
g oy o - - T2 % o @ NN en




Experimental data in a nutshell ...

Data at instrument Data evaluation

Sample data =4 Transformation of raw data
=1 = New file format

Publication

= _ Data published in article
=1 = Results combined with prose

Making materials-science data meaningful requires an
in-depth description of how they have been obtained.

It starts with the synthesis and treatment of the sample,
captures the instrument and the entire measurement
process, ...

Experimental cong
Instrument conditions
Calibration

Documentation data Reference to sample,
= Descriptive text ' instruments

=  Summaries of findings : Hosted in repository
= Reference to analysis PID

Reference to sample &
instrument
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F4: Community

Building and Support

Administration
and Coordination

Area F:
User Support,
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Training and > <=
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FAIRmat

Area E:
Use Case
Demonstrators
Area D:
Digital
Infrastructure

Experimental
Materials Science

Area C:
Computational
Materials Science
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Challenges & goals

Worldwide, synthesis recipes are collected A
for personal use of the scientists, often M. Albrecht  C. Felser
documented in handwritten lab notebooks.

Log files created by the synthesis
Instruments, often not kepit.

Goal 1: Establish metadata (standards), ontologies, and tools

Goal 2: Harmonize metadata schemes of synthesis and
experimental characterization

Goal 3: Towards computer-aided development of synthesis
recipes - interweaving experiment & theory
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Challenges & goals

WYy

Goal 1: Metadata and workflows for the extremely
M. Greiner C. Koch

diverse characterization methods used by the
experimental condensed-matter community

Imen

Goal 2: Efficient and persistent linkage of data types to be
implemented by means of LIMS and ELN solutions.

LIRS IINER  B.5: Atom probe tomography (APT) 44 1

_ and field ion microscopy (FIM} y ’ |
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volume, velocity, data
formats, etc.
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Electronic structure Optoelectronic propertles

ELN: Electronic Lab Notebook; LIMS: Laboratory Information Management System
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Challenges & goals

Huge variety of methodology — from
volumenous classical simulations to highly

M. Scheffler K. Kremer T. Bereau

sophisticated quantum-mechanical many-
body techniques, all with intricate subtleties

1: Integration of the NOMAD Laboratory into FAIRmat
2. Significant enhancement of its services
3: Much wider scope of methodologies

"
rid
ST

W Engineering

10 nm 100 nm 1 pm

Classical Coarse-Grained



)
S
D)
e
O
-
.
e
p)
(©
e
=
O
(©
)
S
<C

\¥
>

FAIRmat

Challenges & goals

Different scientific methods require vastly
different data handling (4V). H.Bungartz  W. Nagel

Large amounts of very heterogeneous data
of various sources need to be integrated.

Long-term availability and data security.

Goal 1: Enabling individual scientists and research institutes to
manage data following common principles, with compatible
technologies and a shared interface

Goal 2: Creation of a FAIR data exploration and sharing platform

Goal 3. Become role model of data security
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Challenges & goals

Can we have tools that not only get

us organized but really enable us

to enhance science in daily life? C.wol A. Grofs

Goal 1: Test and demonstrate the functionality of the FAIRmat
data infrastructure and identify weaknesses to be improved.

Goal 2: Show how the developed DI tools will significantly
support the research of the various sub-communities.

Goal 3: Demonstrate the interfaces to and hand-shakes with
other NFDI consortia.
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Challenges & goals

How to get the entire community on board?

M. Scheffler M. Aeschlimann

Goal 1: Advise research groups and institutions how to
connect to the FAIRmat infrastructure and make use of it.

Goal 2: Inform about and integrate the community in its
developments and achievements by dedicated conferences,
workshops, schools, hands-on training, and hackathons

Goal 3: Train a new generation of interdisciplinary (data-
expert) researchers, offer classes and lab courses, and work
on future physics curricula
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An inclusive, user-driven
approach to develop
easy-to-use tools and an
Infrastructure towards
FAIR data processing,
storage, curation, sharing,
and Al readiness for
future use of materials
data
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Training and Materials Science
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FAIRmat
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Use Case
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