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Diffraction Section @ ORNL
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Å9 Instruments

ð4 at the HFIR 

ð5 at the SNS

Å2 Groups

ðPowder Diffraction Group

ðSingle Crystal Diffraction Group

High Flux Isotope Reactor

Spallation Neutron Source

Diffraction section includes 2 groups with 9 instruments
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NOMAD and POWGEN
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The Reverse Monte Carlo algorithm

Generate initial configuration

Move a randomly selected atom a 

random distance

Compute new experimental functions 

and compare with data

Only reject change if comparison is 

worse and with some probability
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Cliffe M J et al
PRL 104(2010) 1255013

RMC in action: C60

INVERT
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Cliffe M J et al, PRL 104(2010) 1255013

RMC in action: C60
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RMC in action

Q(Å-1)

r(Å)
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RMC in action

AlPO4
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RMC programs

rmcprofile.ornl.gov

Yuanpeng
Zhang
(ORNL)
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PDFgui

(r-space Reitveld)

RMCProfile

(Reverse Monte Carlo)

Big box vs small box models
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PDFgui

(r-space Reitveld)

RMCProfile

(Reverse Monte Carlo)

Big box models



1313 ADD2026

Simple 
crystals

Amorphisation 
Disordered 

crystals
Amorphous 

RMCProfile

Disordered materials
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The RMC Method

Reverse Monte Carlo Simulation:

a new technique for the determination of disordered 

structures
McGreevy R L and Pusztai L, Molecular Simulation 1(1988) 359 
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The Reverse Monte Carlo algorithm

Generate initial configuration

Move a randomly selected atom a 

random distance

Compute new experimental functions 

and compare with data 

Only reject change if comparison is 

worse and with some probability
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RMC c2

Total scattering

PDF

Bragg profile

Constraints/restraints
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BVS

F(Q)

Bragg

EXAFS

PDF

Molecular 

potentials

Polyhedral 

restraints

M G Tucker et al, J. Phys.: Condens. 

Matter 19, 335218 (2007). 

Single Crystal Diffuse
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RMCProfile refinement
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