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The Size of Things In Perspective!
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We Get the Dynamics Too!
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e We can also measure
how things move!

« No one length scale, or
time scale is more
fundamental than any
other!
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Neutrons and Neutron Sources

You can easily work in extreme sample environments H,T,P,...) e.g. *He
> cryostat (Shull & Wollan) and penetrate into dense samples

The magnetic and nuclear cross-sections are comparable, nuclear cross-
sections are similar across the periodic table
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> Sensitivity to a wide range of properties, both magnetic and structural
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Neutrons “See” The Nuclel —-—o@
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How Do We Produce Neutrons?

4

@ Pproton
4 neutron e Er:- :J{}g;:tg 2, - .
o Senti s, FIssion
AN e - -
R A ) :.-:ﬂ , e chain reaction
U I 0 by moderated e continuous flow
"”“""L{?y' — e 1 neutron/fission
T excited nucleus
e 180 MeV/neutron
intra-nuclear inter-nuclear
cascade cascade .
TS Spallation
Pb -0 cascade & & Y : :
:?:ttnmp*' ?;4‘* or . patticle(s) ‘-{‘\:‘) e NoO chain reaction
0y .
o ray G0 A ¢ pulsed operation
- \ o AN e san ¥
£EAN &3y ¢ 40 neutrons/proton
fo - ¢ "; —. "'.u. 2% &
| 5}-{ ¢ 30 MeV/neutron

highly excited

— \tr"-“q!'(ff-" '!' r'|! nucleus Wqﬂﬂ!ﬂbn
V I N OAK RIDGE NATIONAL LABORATORY /"~~~
5

mmmmulmmum U. S. DEPARTMENT OF ENERGY UT-BATTELLE

#“4"1




Higher Neutron Fluxes?

Reactors have reached the limit at which heat can be removed from the core
Pulsed sources have not yet reached that limit and hold out the promise of higher
intensities
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The Spallation Neutron Source

e Construction completed
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e SNS will become the
world’s leading facility for
neutron scattering
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Llnear Accelerator
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Mercury Target
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You Can Teach The Robots Anything....
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Monolith — October __
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Target — Tennessee Style!
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Spallation Neutron Source or eé“
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SNS Backscattering Spectrometer
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4-methyl pyridine n-oxide, T = 3 K, 27 kWatt
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Magnetism Reflectometer
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SNS Liquids Reflectometer - First Data
Polymer Scaffolds for Bio-inspired Membranes
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SNS First Neutrons: April 28, 2006
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