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Di�raction from single crystals

Di�raction pattern is an image of the reciprocal lattice
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Di�raction from powders

Debye-Scherrer rings, imprints of cones of scattered intensity

Single-crystal: 3D pattern, powder: 1D pattern
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Image credit: School of Crystallography, Birkbeck College, University of London
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�Philosophy� of di�raction experiments
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Positions of re�ections −→ lattice parameters

Intensities of re�ections −→ atomic positions

Image credit: LibreTexts Chemistry (CC-BY-SA)

https://chem.libretexts.org/Bookshelves/Physical and Theoretical Chemistry Textbook Maps


Body-centered lattice
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Image credit: Hunklinger, Solid-State Physics

https://www.degruyter.com/document/doi/10.1515/9783110666502/
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Person

DNA team
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The story of helices
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di�raction pattern
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Image credit: Dcrjsr and Zsolt Bikadi (CC-BY-SA); Nature 171, 740 (1953)

https://commons.wikimedia.org/wiki/File:1bna naba ribbon v.png
https://commons.wikimedia.org/wiki/File:Alpha helix.png
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DNA �team�
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Cavendish Laboratory, Cambridge

James Watson
born 1928

Francis Crick
1916�2004

King's College, London

Rosalind Franklin
1920�1958

Maurice Wilkins
1916�2004

1951: �rst, wrong model of DNA

1953: correct model, double helix

1962 Nobel prize in physiology or medicine: Watson, Crick, Wilkins
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Experimental technique
neutron di�raction
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Form factor
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in solid-state physics
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in solid-state physics
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X-ray vs. neutron form-factors
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Neutron di�ractometer
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Image credits:
Kaspar Kallip (CC-BY-SA)

J. Phys. Conference Series 549, 012003 (2014)
Birkbeck College, UCL

https://commons.wikimedia.org/wiki/File:Freezed XRD.jpg
http://doi.org/10.1088/1742-6596/549/1/012003
http://pd.chem.ucl.ac.uk/pd/indexnn.htm


Neutron sources

Nuclear reactor:

stable and robust neutron source,
but requires huge infrastructure
+ environmental concerns

Spallation source:

neutrons may arrive in pulses
less stable in general,
but more environment-friendly,
and higher �ux can be achieved
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Image credits: Andreas Battenberg / TUM (fair use) and U.S. Department of Energy (public domain)

https://www.tum.de/aktuelles/alle-meldungen/pressemitteilungen/details/31397
https://commons.wikimedia.org/wiki/File:Oak Ridge Spallation Neutron Source Aerial View.jpg


Neutron sources in Europe
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Material

solid hydrogen
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Hydrogen storage
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Images: Sybille Riepe and Ogidya (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:KolnBonn1.jpg
https://commons.wikimedia.org/wiki/File:Hydrogen refueling.jpg


Hydrogen tank stations
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http://h2.live



Two faces of hydrogen
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Image credit: Albris (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Melting_point_of_the_elements_(K).png


Solid hydrogen
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Matter and Radiation at Extremes 5, 038101 (2020)

https://doi.org/10.1063/5.0002104


Why metallic hydrogen?
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Image credit: Kelvinsong (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Jupiter diagram.svg


Recent claims
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Science 355, 715 (2017)

http://doi.org/10.1126/science.aal1579
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The show must go on
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The problem of metallic hydrogen awaits you!

Credits: quotation from Nature 542, 17 (2017)

publication from Independent (fair use)

https://doi.org/10.1038/nature.2017.21379
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