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What is Diffraction?

• Determination of the atomic-scale structure of materials
– Single crystal diffraction (crystallography)

• Macromolecules

• Small molecules

• inorganics

– Powder diffraction (Structure from crystalline powders)

– Total Scattering and PDF studies (Nanostructure determination)

– Disordered materials diffraction (amorphous materials and liquids)

• Diffraction Instruments at SNS
– POWGEN3

– NOMAD

– SNAP

– SCD
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Which scientific communities use diffraction?

• Materials scientists

• Chemists

• Condensed matter physicists

• Geologists, earth and planetary scientists

• Chemical engineers

• Molecular biologists

• …

The community of people using diffraction is huge, though the
number using neutron and synchrotron national user facilities is a
rather small proportion of all these users



What are the frontiers in structure science and diffraction

• Complexity

• Nanostructure and the nanostructure problem

• Special environments, in-situ and in-operando measurements

Modern sources such as SNS are giving data of unprecedented

quality

• data handling and modeling are currently the bottlenecks in most

problems

• Algorithm development and implementation are required to solve

problems such as the nanostructure problem



Goals of diffDANSE

To:

• Build an optimization framework for rapid prototyping of novel

atomic-scale structure modeling and regression ideas

• Implement novel structure modeling approaches in the framework

and released to the community allowing for new science

• Release software that addresses the scientific workflow problems

of community scientists, especially handling large, and large

numbers of, datasets

• Help solve the problems of SNS instrument scientists and

leverage the use of SNS instrument time into better science

• Release software that lowers the learning curve for new users an

increases participation in the community



Flagship Applications

• SrFit

– optimization framework for rapid prototyping of

novel structure modeling and regression ideas

– novel structure modeling approaches

implemented, such as complex modeling (initially

co-refinement of powder diffraction and PDF data)

– Status: working demonstration

• PDFgui/SrReal

– GUI-driven refinement of local and intermediate-

range ordered structures to atomic pair

distribution function data-sets

• SrRietveld

– Powerful Script-driven UI for rapid setup and easy

to use Rietveld refinement of multiple powder

diffraction data-sets

– Rietveld API separates the scripting layer from the

engine allowing different engines to be used.
Billinge and Levin, Science, 2



Community engagement: requirements gathering and code

development

How do we find out what the community/Instrument Scientists need

1. We already know what they want

• We are users!

2. Survey the existing software and usage patterns of the

community

1. Online survey of usage

2. Conversations with people…what do they use for what, and why do they

use that program?



http://danse.cacr.caltech.edu/polls/results.php?sid=22
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• We are users!

2. Survey the existing software and usage patterns of the community

1. Online survey of usage
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program?

3. Ask them!

• What are the limitations of the current software?  What capabilities would they like

Problem!

We have learned that 2. and 3 yield imprecise information.

Solution:

Comes from our software development process that has been evolving over the
initial 1.5 – 2 years of the project.



Community involvement: Requirements gathering

Community input

Use-cases

Talk



http://danse.us/trac/diffraction
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Community engagement: software releases



























Community engagement: Education and outreach

• Hands on workshops

– American Conference on Neutron Scattering, Santa Fe, NM, May 2008

– 11th European Powder Diffraction Conference, Warsaw, Poland, Sept. 2008

– British Crystallographic Association, March 2008

• Talks

• Posters





Education and Outreach

• Summer high-school
intern:
– Margaret Shaw

• Graduate student code
testers and developers
– HyunJeong Kim

– Ahmad Masadeh

– Chris Farrow

– Jiwu Liu

– Dmitriy Bryndin

• Other activities
– Contributing code to

external open source
projects
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