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X-Ray Tomography
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charged empty

M. Scheel, Max Planck Institute for Dynamics and Self-Organization, Géttingen
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CNRS - Saint Gobain - ESRF

side view
86.5 TWh 3.2Mrd € Saint-Gobain Glass est au

Consommation Prix pour 1 MWh Colts annuels ler rang des producteurs

d’énergie (2005) de gaz naturel pour I’énergie de verre plat en Europe de
de I'industrie du de l'industrie du || I'ouest et au second au

verre mondiale verre niveau mondial.
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Our closest ancestor?

_ . | Five papers on:

Australopitecus Sediba
e Brain (ESRF)

Hand

Hip bone (pelvis) =

Foot and ankle

Exact age

A
g | | "

y “The many very advanced features
found in the brain and body ...make
it possibly the best candidate
ancestor for our genus, the genus
Homo.”

9 April 2010 9 September 2011 ee Berger, Wits U, Joannesburg
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Major synchrotrons in the world

.
The ESRF is the world’s
Number One Synchrotron :

NoZ2 in numbers of users
No1l in numbers of publications
No1l in reliabilty & quality
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ESR

ESRF Members & their
financial participation

Nordsync
(DK, FIN, N, S)
4%

27.5% France
25.5% Germany

United Kingdom

15% Italy
14% United Kingdom
4% Spain
4% Switzerland .'.-};3"3;{'.'. ESRF Members
6% Benesync B 7Y oo V25 Gy
(BE, NL) At 2 % A 25,5%
4% Nordsync
(DK, SF, NO, SE) ESRF Associates
Swlt:;:land
1% Portugal
1% Israel Portugal
1,5 % Austria W sk
1% Poland
1.05% Centralsync (CZ, HU, SV)
0.3% South Africa
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43 experimental stations
operating in parallel

ID29 BM29 ID30 BM30 ID31

29.5 run by ESRF
13 run by Members

User operation:

5200 hrs/year
for external users

. Public beamlines

. CRG beamlines

Free bending magnet ports /insertion device ports
Instrumentation test and development beamlines

24h/24h and 6d/7d
availability

>98.5% reliability

ID15A+B  BM14  ID14A+B
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The ESRF - Light for science

A Light for Science

An X-ray Swiss Army Knife for Scientists

ESRF serves a

wide range of science:
Biology
Chemistry
Materials
Paleontology
Physics
Archeology
Medicine
Nanoscience
Geosciences
Environment

Which is mirrored in
Industrial beam time
applications:

Pharma — drug discovery

Pharma - formulation

V- ‘ Automotive
Food
Aerospace
Petrochemicals
Cosmetics
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PUBLICATIONS IN

PEER REVIEWED
JOURNALS

IMPACT
FACTOR;:
AT LEAST
EQUAL TO
PRL

<0 o011
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Glycolysis: an efficient use of biomass?

P lucose
] Hexckinase ho;.gnh:?ase 2— Fhosohofrwaokmase
CH,OH CH,0PO5

w I —a R CHzgg R Convert glucose into
W 2 o Wea Wl pyruvate and stored energy:

. @l ADP —> ATP and back

Glucose Glucose 6- phosphale Fructose 6- phosphate Fructose 1,6-
o o % o % NP Ten steps build a methabolic
2— .
Cc-0~ Cc- Phosphoglycerate C—OPO Glyceral phos- C=0 Tri o
Phosphoglyceromutase 3 phate dehydrogenase _ 4
. oy i o MM pathway present in every
I AG" =+1.1 put I A5 -
CH,0H cnzopog ATP ADP CH20P03 Pl fapi NAD® 'CH,OPO; Ce”.
2-Phospho- iPhoaphin: o2 "4'?.3.3isphosph°. W+ Glyceraldehyde
glycerate glycerate glycerate / 3-phosphate
- tzeiectgg-:/
e No oxygen needed.

10 o

Pyruvate kinase |

o R 04 Step #7 unravelled in 2010

|
ADP ATP  CH,

Phosphoenclpyruvate Pyruvate
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M. Bowler, ESRF
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800 different proteins
controlling
“cell communication”

N
The challenge:
obtain GCPR
crystals

Rasmussen et al, Stanford & Cambridge
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Brian Kobilka (Stanford University)
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Chemistry Nobel Prize 2012
with Robert Lefkowitz
ESRF user from 2005 to 2007

Crystals of wild-type B,AR

ESRF microfocus beamline 1D13, July 2005
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Light source world market: = - e
73 Mrd € (2011)=100 Mrd € (2020)

LED market share: '
12% (2011)=41% (2016)=63% (2020) |

Source: McKinsey

turopean Synchrotron Radiation facility



A Light for Science

Nano-wire LEDs

Experiment
G. Martinez et al. (2012):
ESRF, along with -
Spanish, French and Korean ™
National Research Centres ,. e )
S
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