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Investigate and see!
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Light sources around us
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Light sources around us

Plasma oscillations

Guillaume Genoud, Lund

Laser plasma

Synchrotron Phil Alibrandi
htt, otonics.cor

Radiation lab
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Acceleration

Acceleration
Gun and linac
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Acceleration
Gun and linac

1.5V=> 15eV
...but MeV or GeV?

Linear accelerator (MAX IV)
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Styra around the ring

Quadrupole

Sy
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Quadrupole

"On April 24, Langmuir and | were
running the machine ... we asked the
technician to observe with a mirror
around the protective concrete wall. ”
(Herb Pollock)

General Electric Research Laboratory,
Schenectady, NY, US
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Techniques at a beam line Samples

Scattering

Catalyser (rhodium) Energy related research

H H Gratzel type solar cell Rechargeable Li batteries
Geometry and chemical bonds with the help of photo electron spectroscopy

Clean rhodium- Some oxygen added
crystal surface

Bonding of dye molecules Probing charge transfer times

Q1 95 O
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What happens with the wood gerw What happens with the wood
in the Vasa ship? ' in the Vasa ship?

Svavel Sulfat

Svavel XANES spektra fran Vasa

Normalized Intensity

Photo: Hans Hammarskiéld, the Vasa Museum
Nature 2002, 415, 893-897

M. Sandstrém et al.

Drugs (ribosome in a bakteria) e sources

2009 Nobel price in Chemistry DESY 7.4 GeV electron synchrotron ACO in Orsay, Paris
1964 electron positron collider Electron-positron collider

é ? Venkatraman Ramakrishnan, Thomas A. Steitz och Ada E. Yonath 1967 SR production as a side effect 00 MeV

€4

Where is DESY? (Erased from history?) http://www.sciencesaco.fr/
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2nd generation light sources

Built to produce Synchrotron Radiation from bending magnets.

DEtp:/www.aps.anl gov/asd)/diagnostics/uspas03/SR_history.pdf)

Tantalus, 240 MeV, Wisconsin
(Ed Rowe) (1968-87)

The injector in Jordan
as SESAME (2014)
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3rd generation Synchrotron sources nearby
built to use undulators

Diamond, Oxford Soleil, Paris BESSY Il, Berlin MAX I, Lund
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- http://www.diamond.ac.uk

Bty SO SCIENTIFIC
ot 0 : AMERICAN"

Ultimate Upgrade for Synchrotron
‘Particle Accelerator at National Lab

Saptemiber 10, 3013 | By Fugenie Samual Relch and Nature magazing

In Sweden, ultimate-storage-ring technology is being pioneered at MAX IV, a 528-
meter -circurnference synchrotron in Lund. Scientists there first sought to increase the
intensity and brightness of the synchrotron’s ¥-ray light in 2006 by focusing electron
beams more tightly. The design relied on groups of seven magnets, knovn as multi-
bend achromats, that could be used in as many as 20 places around the ring to nudge
the paths of electrons back and ferth until they lined up more-or-less perfectly.
Machine director Mikael Eriksson recalls that when he toured US light sources to

deseribe the project, “few believed it”.
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What is MAX IV?

2016 first experiments at the rings e
2016.06 Inauguration

10



Circumference (m)

What is MAX IV?

528

Nr of straight sections

20

Injection

Stored current (mA)

500

Horizontal emittance (nm rad) |0.2 - 0.3

full energy, top-up i

Vertical emittance (nm rad)

<0.008

Horizontal beam size (o pm)

42--52

Vertical beam size (o pm)

"

<6

Beta Functions. [m]

Disparsion [m]
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- Small beam \

Small vacuum
chamber
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Thanks for Iis-t“'eniﬁ'gl!
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