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Smith, A.D., et al. Journal of Non-Crystalline Solids, 352, 5353 (2006)
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Pradell, T., in “Synchrotron radiation and neutrons in art and archaeology (SR2A-2014)” (2014)
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Hard condensed matter
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Soft condensed matter
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Garcia-Gutiérrez, M.C., et al. Nano Letters 10, 1472 (2010)
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Requirements



Spot size




Head of a pin
1-2 mm

1,000,000 nanometers =
= 1 millimeter (mm)

MicroElectroMechanical
(MEMS) devices
10 -100 pum wide

Microwave
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Self-assembled,
Nature-inspired structure
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Energy range



2 - 20 keV
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TITANIUM VANADIUM CHROMIUM MANGANES COBALT NICKEL COPPER ZINC
Y | Zr [Nb|Mo| Tc |Ru{Rh|Pd|Ag|Cd
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La [Ce|Pr |NdPmSm|Eu|Gd|Tb|Dy|Ho| Er | Tm|Yb
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Ac|Th|{Pa| U [Np|Pu|Am/Cm|Bk|Cf |[Es [FmMd|No
ACTINIUM THORIUM PROTACTINIUM URANIUM NEPTUNIUM PLUTONIUM AMERICIUM CURIUM BERKELIUM CALIFORNIUM EINSTEINIUM FERMIUM MENDELEVIUM NOBELIUM
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2 - 20 keV

Sc[ Ti [ V [ Cr[Mn[Fe[Co[ Ni]Cu[Zn

Y | Zr INb|Mo| Tc |Ru|Rh|Pd|Ag|Cd | | Xe

ZIRCONIUM NIOBIUM MOLYBDENUM TECHNETIUM RUTHENIUM |  RHODIUM |  PALLADIUM

Lu[Hf [ Ta | W [Re[Os] Ir | Pt]AulHg Af[Rn
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LANTHANUM |  CERIUM PRASEODYMIUM | NEODYMIUM | PROMETHIUM SAMARIUM EUROPIUM GADOLINIUM | TERBIUM DYSPROSIUM HOLMIUM ERBIUM THULIUM YTTERBIUM
Ac|Th{Pa| U |Np|Pu|Am|Cm|Bk| Cf |Es [Fm|Md|No
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XRD, SAXS, WAXS



Sub-ppm XRF
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Mapping



Sample environment



Simultaneous measurements



Technical design
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Photon Energy (keV)
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Undulator



Optics



Side View

Top View

Monochromatic
or pink beam



Side View

Top View

First focus
Harmonic rejection (Si, Rh, Ir stripes)
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Top View

Secondary source



Side View

Top View

Sample focus
and pink beam












Side View

Top View

Spectroscopy mode









Side View

Top View

Diffraction mode
alternative 1



Side View

Top View

Diffraction mode
alternative 2



No mono vs. multilayer mono

More flux
No DCM
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Sub-ppm and fast XRF






XRD, SAXS, WAXS






SAXS, WAXS



SAXS, WAXS



Mapping



Sample environment



Simultaneous measurements



SDD

Alighment
microscope

Beamstop
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Cost



Major Item
Undulator+frontend
Lead optical hutch
OH services

Lead experim. hutch

EH services

Instruments hutches

Tubes and shielding
Vacuum equipment
HF mirror
Monochromators
Table

Focusing optics

Sample stage

Detectors

Control electronics
Support laboratory
Network

Subtotal
Contingencies
Total estimate

Comment

Hybrid magnet in-vaucuum undulator

Dimensions: 10 m long, 2.5 m wide, 3.4 m high
Control cabines cabling, electricity, fluids
Dimensions: 10 m long, 4.5 m wide, 4 m high
Cabling, air conditioning, electricity, fluids
Shutters, collimators, BPMs, filters, slits, cryocooler,
Transport of pink beam

Vacuum pumps and gauges

High quality cooled and coated crystal + motorization
Fast scanning and coherence preservation

Granite support and motorization

High quality KB mirrors system

XYZ, encoders, piezo-scanner

SSD, CCD, ion chambers

Motors and general control electronics

Visible light microscope for sample alignment

Plugs, 10 Gbe clients

10% of subtotal




Major Item k€ Comment

Lead optical hutch 300 Dimensions: 10 m long, 2.5 m wide, 3.4 m high

OH services 250 Control cabines cabling, electricity, fluids

Lead experim. hutch 250 Dimensions: 10 m long, 4.5 m wide, 4 m high
Instruments hutches 400 Shutters, collimators, BPMs, filters, slits, cryocooler,
Tubes and shielding 250 Transport of pink beam

Vacuum equipment 200 Vacuum pumps and gauges

HF mirror 350 High quality cooled and coated crystal + motorization

Table 60 Granite support and motorization

Focusing optics 250 High quality KB mirrors system
Sample stage 120 XYZ, encoders, piezo-scanner
Detectors 600  SDD, CCD,ionchambers
Control electronics 300 Motors and general control electronics
Support laboratory 60 Visible light microscope for sample alighment
Network 60 Plugs, 10 Gbe clients
Subtotal 5900
Contingencies 590 10% of subtotal
Total estimate 6490
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3D XRF tomography
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Ptychography






Fourier transform holography



Sample STXM image

Au mask
SiNx membrane
Sample film




Scientific developments



Technical risks



Academic experiment
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Ravy, S., et al. Phys. Rev. Lett., 99, 117601 (2007)



Industrial experiment



Gil S.,Biological Trace Element Research DOI: 10.1007/s12011-014-0097-2 (2014)



European leadership



2 - 20 keV

Sc[ Ti [ V [ Cr[Mn[Fe[Co[ Ni]Cu[Zn

Y | Zr INb|Mo| Tc |Ru|Rh|Pd|Ag|Cd | | Xe
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Multitechnique, low Z



Conclusions
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