Today, in an world ever more competitive scientifically and technologically,
deep knowledge of materials properties is fundamental
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We need to obtain information about materials and processes at the atomic
level, and in real operating conditions &) special tools are needed

(T FEVER

(INFLUEN
and its

TREATMENT

Dr. V. R. BHATIA

Length (m)
100 7
Products
components
103 —
106 —
10'; —
-~
1032 =
Additive manufacturing

ensembles

Dislocations
point defects

Atoms
electrons

Distance between
the atoms

«

7™

< . -

 *
ol ¢
.

@&

of" %o

Chemical bonds,
electronic structure

Kinds of atoms, chemical
environment, local
structural arrangement

PATRI Amnin

0
MIFRISTERIC) Dy ﬁ

CIENCIA, TECNOLOGIA, _— B A I_
INOVACOES E COMUNICACOES S - v venre reoena:



La Berkeley

+  Advenced Light Source
* Mokecuber Foundry

Qak Ridge National Laboratory
+ Cardor for Nanophass Materias Soenoms
* Hgh Pux olope Heacks
= ROelatun) Neon Soasce

Smmoooalubomm
Caowe Fogiay v Caotwr ¥
Intagrated M“M\'\m’

Argonne’s major
scientific user facilities
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National Laboratories

Possess unique instruments and facilities
Address critical scientific challenges with a multidisciplinary
approach

Places an emphasis on translating baS|c smence to |nnovat|on
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CNPEM is a private nonprofit organization working under contract with the
Brazilian Ministry of Science, Technology, Innovation and Communication

Brazilian Center for Research
in Energy and Materials

- 32 open labs.
- 2.500 users (88% from Brazil) from 222 institutions
- ~630 employees

- ~500 trainees, pos-docs and students
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UVX - Current Brazilian Synchrotron LNLS — A pioneering lab in Brazil

First synchrotron light source in the southern
hemisphere

Still the only one in Latin America

Built between 1987-1997

Around 85% built in house
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Synchrotron Light Sources = Transversal Unique Tool for Analysis of Materials

Synchrotron Light Sources
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Changed the level/quality of

materials research, organic and
inorganic
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What makes a good light source?

* |ntense
* Small and collimated source
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V. Ramakrishnan; T. A, Steitz; Ada E. Yonath
Chemistry Nobel Prize - 2009
“for studies of the structure ond function of the ribosome”

Molecular superstructures

Example of Impact— Protein (Macromolecular) Structures

Robert ). Lefkowitz; Brian K. Kobilka
Chemistry Nobel Prize - 2012
“for studies of G-protein-coupled receptors”
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GREAT CHALLENGES OF TODAY AND THE FUTURE

Important and challenging materials and systems are Inhomogeneous, Hierarchic,
Composites with distinct spatial and time scales

Li-ion Batteries

Macro
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New Challenges Require New Tools

r‘_-! CHHNPEm @ L____, Ilnbr

[ e s

LAl s

5D Tomography

Spatial resolution, temporal evolution, chemical resolution
Charge-discharge process in Li ion batteries
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10 um (50 nm resolution)
. Jiajun Wang et al. (2016)

NSLS-1l (Brookhaven)
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Sirius, a state of the art machine

SYNCHROTRONS EVOLUTION

1024 ] & ) ¥ 1 1012
4th Generation
Synchrotrons (Sirius) —¥®
- |
1020 3¢ Generation 1 1015
| Synichrotrons > ”
S
1015: 2"d Generation H'E
_ Synchrotrons 10 Eg
(UVX) .
- ;
612 | . 1% Generation == ! E
| Synchrotrons 10 =
X-ray tubes Moore’s law
108 | _
" 102

Year

~ MIMISTERICY DAy ﬁ ET ! AMAID‘Ii
CIENCIA, TECHNOLOGIA, F A
—— T

INOVACOES E COMUNICACDES



Sophisticated Civil Construction— 68.000 m?
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Highly Complex Equipments
Accelerators

Accelerators Tunnel
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Beamlines

— 3 1T Superbend
— Short period undulator
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Brazilian Suppliers

Continuous interaction with many Brazilian companies in order to find developers as well as
suppliers for production

~ 85% expenditures in Brazil

Detectores
de raios-X

engecer

- |

b=| <
ik

Sapatas metalicas
Niveladores

P . e, _ ’ PATRIA AMADA
crPem = € e @ cencu st = BRASIL.

nnnnn INOVACDES E COMUNICACOES



Construction of all electromagnets for the
&/ ¥ ) cnPem
booster and storage ring

-
I Large Brazilian Company

Cooperation Generating
New Technology
New Markets
New Culture
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X-Ray Detectors

55 nTEC

Spin-off

FI-TECHOLOGIA
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+10 companies and research centers involved
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Renato Archer

Software and wire-bonding
Flex PCB

GECCE  High precision machining
Circuit boards

T sCADService

PRODUTOS ELETRONICOS
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Detector Backend — Local HPC for on-flight tomography data processing and rendering
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Synchrotron utilization by many industrial sectors
Distinct modes of collaboration

Paper, polymers, drug Food Industry :

delivery particles

Drug
Industry

The Materials Research
Collaborative Access

m Is a partnership of

Universities, ANL, EPA, and tw
companies (BP and UOP)
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Honeywell

Oil flow in rocks; 4D tomography
of hydrocarbon pathways in shale

Studies od fatigue |
resistance of aero-
engines fan blades

@ Rolls-Royce

PeG

OISO
- w ww

Shampoo, creams
Hair and skin structure
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SYNCHROTRON CATALYSIS CONSORTIUM

| ' CIPFEm
_'

“Ilnbr

{a)
AsahiKASEI _ canon luraray SESKo

© SUMITOMO CHEMICAL © SUMITOMO RUBBER GROUP 0 SUMITOMO BAKELITE CO.LTD.

DENSO (10080 TORAY'  Nitto ZmwGESTONE

S ey

) S UTERS ATsess v oo - TELIN @I.ﬂ

-———

Advanced Soft Material Beamline
Consortium at SPring-8 (FSBL)
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National Laboratories

Strategic Environments

MANY OPPORTUN'T'ES' One of a kind instruments

Special tools - facilities

State of the art technology

Mission Oriented

Research
National Labs
% Strategic Programs
Highly trained human resources — Highly collaborative environment
special skills Innovation ecosystem
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