ICE-MAN and
VirtuEs, the
Integrated
Computational
Environment-
Modeling &
Analysis for
Neutrons at ORNL

Timmy Ramirez-Cuesta,

Luke Daemen, YQ Cheng, E Mamontov, N
Jalarvo, Eric Novak, Naresh Osti, NScD,
ORNL

Robert Smith, Jay Jay Billings

CSD, ORNL

ORNL is managed by UT-Battelle %OAK RIDGE SPALLATION
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VISION

neutron

beam $ (

diffraction
detectors

inelastic
detectors

analyzers

Indirect geometry
spectrometer optimized to
study chemical systems
High flux/throughput
Broadband (-2 to 1000 meV)
Constant dE/E (~1.5%)
Elastic line HMFW ~150 peV
Simultaneous diffraction




Integrated modeling for data interpretation

INS Intensity (arb. unit)

Fundamental transitions

1st overtones and combinations
2nd overtones and combinations
3-10 quantum events

Total calculated

Measured at VISION

Computer modeling is crucial to
understand and interpret INS data.

N
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? u'-':».ﬂ; i

u;zﬁw» il

N\ \\ NS
NN\ e

X
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s N .

0 500 1000 1500 2000
Neutron Energy Loss (1/cm)

Dual 16 core Intel Haswell E5-2698v3 3.2 GHz Processors per node
50 compute nodes, 1600 (non-hyperthreaded) cores

128 GB memory/node, 6.4 TB Total memory

Each node has 10Gbe and Infiniband networking for connectivity. VirtuES cluster
Installed as part of the ORNL Compute and Data Environment for Science (CADES)
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Integrated Computational
Environment, for Modeling
and Analysis of Neutron data

CEMAN

Acknowledgement: Laboratory Directed Research and Development program at ORNL
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National Laboratory
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Molecular
Mechanics,
Dynamics
(LAMMPS,
GROMACS)

Real Space
Rietveld
(PdfGUI)

Reciprocal
Space
Rietveld
(GSAS
FullProf

DATABASES

%

OAK RIDGE

National Laboratory

DFT codes
(RMG-DFT,
CP2K, abinit
Quantum
Espresso)
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BASIS

Triple Axis

ARCS

CNCS

HYSPEC

SEQUOIA

VISION

%OAK RIDGE

National Laboratory

SPALLATION
NEUTRON
SOURCE

HIGH FLUX
ISOTOPE
REACTOR




Why do we need simulations for NVS (or
INS in general)?

* Interpret neutron data
— assigning peaks to vibrational modes

 Obtain insight on fundamental properties

— understanding interatomic interactions, anharmonicity,
complex excitations, phase transitions, chemical reactions

» Connect theory and experiment

— simulation is a virtual experiment and an in silico
implementation of theory

We can measure it. :> We do understand it.

OAK RIDGE

National Laboratory

SPALLATION
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SOURCE

HIGH FLUX
ISOTOPE

REACTOR



What to simulate for INS?

* Double differential cross-section

(number of neutrons scattered per second into a
= small solid angle d(} in the direction 8, ¢ with final
energy between E' and E'+dE’)/® dQ dE’,

d’o
dQ) dE’

* Fermi’'s golden rule

!

( d’o ) k’( C NI X IV A A8 (B — Eyr + ho) & —S(Q, @)
p = > A_ )., (,() OC_ ’a)
d0dE’) "k \zmh k

V. potential describing the interaction
between neutrons and the system
hw : fundamental excitation in the system

* The goal is to formulate the interaction between
neutrons and the system, so that S(Q,w) can be
expressed by the excitations of interggt\K RIDGE

HIGH FLUX
\ ISOTOPE
National Laboratory

SPALLATION
NEUTRON
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Energy transfer (meV)

Coherent inelastic scattering

* One-phonon S(Q,w)
Scohil(Q: w)

ZNZZ% e

X{ns +5 %) 5(0 T 0)5(Q T g~ 1)

k=6r€a A-2002 @x-200@

graphite@SEQUOIA ce e eeee ee e .

0.0008

exp(_Wd) exp(iQ - T4) (Q - e45)

0.0007 1 k=5x6a A-240a o= 1930
- e - - - - L - L -
0.0006 t' l 2
optica
0.0005 w(q) k=dzba Aw3.00a ox=1.730
acoustic o o - . e . * e . . e . .
0.0004
0.0003 k=3x6a A=d00a ox=1410
* & o > * o o - * & o > -
0.0002
0.0001 . k=2z6a A=600a ox=1000
- * o L > * L e o > L * >
0.5 1.0 1.5 2.0 2.5 3.0 35 0.0000 l't/a 0 q— n/a

Momentum transfer (1/4)

KwixBa A«12008 ok«052w0

> - > > L 3 > > > . . L 2 - >

 Peak position in energy depends on Q.

« Total intensity determined by not only how ea TR kedia

- - OAK RIDGE HIGH FLUX | SPALLATION
atommoves, but also their relative phase. National Laboratory | REACTOR | SOURCE



Incoherent inelastic scattering
. One-phonon S(Q,w)

Sines1(Q ©) = Xa (B2 = (Ba) " Jexp(-2We) Ts T4 n, + 2+ H 50 F )

7007

107

polyethylene @ARCS

600

107

5007

107

10™

107°

0 5 10 15
Q(A™")

C.M. Lavelle et al. / Nuclear Instruments and Methods

in Physics Research A 711 (2013) 166179

Incoherent

* Peak position in energy does not depend on Q
 Each atom contributes to the total intensity

independently. %OAK RIDGE

National Laboratory
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Incoherent approximation
* When and why

— Elements/isotopes with large incoherent scattering cross-section (e.g.,
hydrogen, vanadium) — The scattering itself is intrinsically incoherent.

— High Q or large unit cell (small Brillouin zone), e.g. in low symmetry or
disordered structure — The scattering may be coherent, but the ruler is
too big for the pattern to be resolved.

0,04

Scohi—l (Q: (1)) 0
— 2 03

1 1 bd B = 0,025
=)D Z = exp (W) exp(iQ ) (@ €as) :

S T + >
1 1 _ _ ,,’ & 0,015
x(ns+§iz)5((o+ws)6(Q+q—r) N o1
03 (3 @3 . -
\ e . Homentun transfer 0 (&)
\, ‘ 0.04
R \(‘Z<) 3.2} \ [F] oo
,,// ///’ : ‘ 0.03
’ e \ y ‘ ‘ 0,025
’ (3.1 } ;
. - [ _-- =l - } } 0.015
oo T T 49 Powder | -
averaging I
(Q-Uy™" h
S 2
= XD|— . =
5(Q, nwy) Tl exp[—(Q - Utota)”] Ug TCHDGE | 6k FLux | spaLLaTioN
. 23 Laboratory | REACTOR | SOURCE




Development of OCLIMAX

Started 2016

First version released
2017

Paper published 2019

Used to analyze data
from VISION and
multiple other neutron
spectrometers

Features:

*»Incoherent and coherent scattering
*»Powders and single crystals

s Temperature effects

s Multiphonon excitations

s Arbitrary instrument geometry and resolution
“Arbitrary cuts in 4-dimensional Q-E space

*» Interface with atomistic modeling tools (e.g. DFT
codes)

*»Interface with INS data analysis tools (e.g. DAVE
and Mantid)

s User-friendly (multiple platform, easy to use, fast
on PCs)

4

‘ I ‘ lournal of Chemic I'heony Computation
@ Cite This: L. Chem. T

Simulation of Inelastic Neutron Scattering Spectra Using OCLIMAX

Y. Q. Cheng,*" L. L. Daemen, A. L. Kolesnikov,

Neutron Scattering Division, Oak Ridge National Laboratory, Oak Ridge Tennessee 37831, United States

1eory Comput. 2019, 15, 1974-1982 pubs.acs.org/JCTC

and A. J. Ramirez-Cuesta™




Normalized intensity
N

o

OCLIMAX example: graphite

» Coherent scattering
— Powders
— Single crystal

 Kinematics

— Option to generate
masks in the map

VISION

—— T
— VISION experiment

— Full simulation with coherent effect
— Simulation with incoehrent approximation
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Energy transfer (cm-1)

Full calculation versus
incoherent approximation
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Calculated S(Q,») map and various
sampling trajectories

SEQUOIA
ARCS
VISION etc

250
< 200
3,
£
O 150
Y—
n
-
o
+ 100
>
o)
—
2
S 50

0 . . .
0.005 2 4 6 8 10 0 0.005

Momentum transfer (1/4)

Cheng Y.Q., Daemen L.L., Kolesnikov A.l., Ramirez-Cuesta A.J., "Simulation of N
inelastic neutron scattering spectra using OCLIMAX", Journal of Chemical Theory £ | NEUTRON
and Computation, 15, 3, 1974-1982 (2019).



OCLIMAX example: single crystal

Energy transfer (meV)

40

10

0.00200
0.00175
- 0.00150
r 0.00125
- 0.00100

OCLIMAX

- 0.00075

Energy transfer (meV)

0.00050

0.00025

0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 0.00000

H11] (rlu)

ASEASONS
@J-PARC

v' Validating
phonon
frequencies,
polarization
vectors, and
force constants

v" Understanding
phonon
anomalies.

(H,1,1)
H. Seto et al. Biochimica et Biophysica Acta, 1861, 3651-3660 (2017).
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Total cross sections for solids from first
principles calculations

100 ¢ ——r

Be 100K total cross section contribution
Be 100K incoherent contribution
Be 300K total cross section contribution
Be 300K incoherent contribution

Cross section (barn)

0.01 S S e R
0.0001 0.001 0.01 0.1 1

Energy (eV)
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OCLIMAX bridges theory and INS experiments

i\ ~7 acomputational tool
»/ for solid state
chemistry and physics

NWCHEM

HIGH-PERFORMANCE COMPUTATIONAL
CHEMISTRY SOFTWARE

A

0.005

Fundamental transitions
54 —— 1st overtones and combinations 030
—2nd overtones and combinations 0.004
3-10 quantum events
Total calculated

— at VISION

025

0.003

020

o1 0002

Kin units of [0,1,1]

INS Intensity (arb. unit)
Energy transfer (meV)
Energy transfer (mev)

Kin units of (0,1,1)

010

0.001
005

3‘“ hw = 8+1 meV

3

0.000
0 1 2
Momentum transfer (1/4) Hin units of (1,0,0) Hin units of [1,0,0]

0 500 1000 1500 2000
Neutron Energy Loss (1/cm) Momentum transfer (1/4)

VISION, CNCS, HYSPEC, SEQUOIA, ARCS and many other neutron spectrometers.
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Traditional methods

* Minimization, least squares algorithms

« Sequentially fitting QENS functions to data
- Parameters collected

* Plot parameters vs Q

 Fit parameters to functionality

- Laborious, time consuming
» Tedious, error prone method

* |t is very difficult to track what’'s been done to the data

1 T(Q)
7 [,(Q? + E

® R(Q, E) + (Gi(Q)E + 2(Q))

1 T, (Q)
7T Fb(Q)z + E?

1(Q, B) = [f (Q) (1 - £ (Q) ]
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NEUTRON
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QClimax

@ python’

Non-Linear Least-Squares Minimization
and Curve-Fitting for Python
Release 0.9.6

Matthew Newville, Till Stensitzki, and others

docker
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National Laboratory
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Global fitting of the data

Fitting data using parameter
while imposing constraints
overt this parameter:

FWHM = f(a,B,v,,w, Q)

Returning best fit values for
a, B,y -+ and so forth
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Example:
Chudley-Elliot fit to hydrogen in
metal hydrides
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Bayesian behaviour
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Many flavours

 Docker container

docker
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Many flavours

* Virtual machine

¢
-

sF
VEGDDUL_
yifOsulibeg,

ICEMAN_Training_Final_Large [Running]
S AORS

Wedk16:01

h Terminal Help

ICEMAN is now running. In a web browser, open
http:///ui/ICEMAN
or right click https://localhost/ui/ICEMAN and select Open Link to run locally.[l

_ BoBgolEAOR e
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%OAK RIDGE ISOTOPE | NEUTRON
National Laboratory | REACTOR | SOURCE




Many flavours

* Web access (hosted at ORNL, CADES)

L] & https://iceman.ornl.gov/uiiCE: X [ Oracle VM VirtualBox s

< c 0

@ 3 ORNLUSEFUL
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Q@ Live view - AXIS 2...
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»

2 @

ES Other Bookmarks




Simple interface
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Simple interface
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Menu
B -

BASIS

Resolution File
BaH2_300K_111.dat

Select which Q values to use in the fitting

¥/ Q0(0.3) [v/Q1(0.5) (¥ Q20.7) v/ C

Data Files

Specify temperatures

BaH2_710K_111.dat
BaH2_730K_111.dat
BaH2_750K_111.dat

BaH2_690K_111.dat

Recommended Ru... @ Live view - AXIS 2. [ ChromeBook [EF Health @ ESTA - Welcomet...

Model Functions -

Linear
Name Starting Value Min Max
ntercept 1.0E-8
slope 1.0E-8
Delta n
Name Starting Value Min Max
amp 1.0 0.0
cen 0.0 3900.0 3900.0
Lorentz
Name Starting Value Min Max
amp 1.0 0.0
cen 1.0E-4 100.0 100.0
wid 0.5 0.025
Lorentz [, n
Name Starting Value Min Max
amp 1.0 0.0
cen 1.0E-4 100.0 100.0
wid 0.5 0.025
Lorentz
Name Starting Value Min Max
amp 1.0 0.0
cen 1.0E-4 100.0 100.0
wid 5.0 5.0 140.0
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Simple interface

L] & https:/ficeman.ornl.gov/uifiCEl. x [ Oracle VM VirtualBox o

& > C () @& iceman.ornl.gov/ui/ICEMAN/qclimax/data o Q W " X 2 . A
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Menu

B

BASIS

lodel Functions -

Resolution File

BaH2_300K_111.dat Linear

Name Starting Value

Select which Q values to use in the fitting ntercept 1.0E-8

¥/ Q0(0.3) [v/Q1(0.5) (¥ Q20.7) v/ C

slope 1.0E-8

Delta

Starting Value
Data Files

10 00

Specify temperatures

0.0 3900.0

Lorentz
BaH2_710K_111.dat

BaH2_730K_111.dat

Starting Value
BaH2_750K_111.dat

BaH2_690K_111.dat

Lorentz

Starting Value

Lorentz

Starting Value

1.0
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Use your constraints

o & https://iceman.ornl.gov/uifICE!l X

& c O

& iceman.ornl.gov, MAN

i Apps @ [ ORNLUSEFUL [ PERSONAL @ Scholar

Menu

Run1

Data Linear1_intercept

Constraints

Linear1_slope

Deltal_amp

Deltal_cen

Lorentz1_amp

Lorentz1_cen

Lorentz1_wid

Lorentz2_amp

Lorentz2_cen

Lorentz2_wid

Lorentz3_amp

Lorentz3_cen

Lorentz3_wid

I"QQQF\ atnon name

I Oracle VM VirtualBox

Global ndividual Q

B3 MACTipsetc @ SavetoMendeley 7= LSHunter TV - Liv...

Ordered functions

Lorentz

Recommended Ru...

P[Lorentz2_cen]

P[Lorentz2_cen]

ChudleyElliott(3.6,LorentzTwidtau,Q_}

P[Lorentz1_amp]*C

ChudleyElliott(4.2,Lorentz2widtau,Q_}

@ Live view - AXIS 2...

ES ChromeBook [E3 Health

@ ESTA - Welcome t...

Relaxation %
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Constraints not there?

No problem write them in python!

® & https:/ficeman.ornl.gov/ui/ICE B Oracle VM VirtualBox +
< C { @& iceman.ornl.gov, o QA W
ii Apps @ [ ORNLUSEFUL [5 PERSONAL @ Scholar S MACTipsetc @ Save toMendeley ©~ LSHunter TV - Liv... Recommended Ru.. @ Liveview - AXIS2.. (5 ChromeBook [ES Health @ ESTA - Welcomet.. VISION Trajectory... '] Mac_OS_X_FAQs @ linear motor actu @ New Tab
Menu
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15|
o Run1 Single center Ordered functions
Lorentz
Global ndividual Q
Linear1_intercept Set Constraint Relaxation % Deactivated
Lmanet alana I Naartimatad
Name Starting Value 1 # Write a Python function here, describing the constraint you want to use. Available Parameters
2 # The first line consists of the function name and its parameters. Replace Constraint_Name with the name you want for your Linear1_intercept
Lorentzlwidtau 350.0 3 # Inside the parentheses are the arguments. The first argument will always be symtable. This is a Python data structure co . -
Linear1_slope
4 # the fitting as well as the other functions, whether built in or written by you
Lorentz2widtau 450.0 5+ def ChudleyElliott(symtable, L,tau,Q_VALUE): Deltal_amp
6 """Custom constraint. Equivalent to the command arguementl + argument2 * sin(Deltal_amp) Deltal_cen
e 0.5 7 # Write your custom constraint below Lorentz1_amp
8 # You can use the symtable to access functions or parameters by writing symable[name] as seen below Lorentz1_cen
9 # In order to use this function in your constraint, you must use it as you would a normal function but leaving out the e i
10 # For example Constraint_Name(1,2) .
il # Units are: (e T
12 # 10E-10 mA2/sec, then 10E-10 mA2/sec * 1/Angstrom = Lorentz2_cen
13 # 10E-10 mA2/sec * 1/1E-20 mA2 = 10E10 1/sec Lorentz2_wid
14 # Reduced Plank's constant = 6.58211951E-16 eV*sec
- n 15 # therefore
16 # 10E10 1/sec * 6.58211951E-16 eV*sec = 6.58211951E-06 eV = 6.58211951 micro eV
. § SO 17 # in this case D = 10E-10 mA2/sec
Write an expression for the constraint here. Click "Help" for mo 18- # Units of tau:
ChudleyElliott(3.6,Lorentz1widtau,Q_VALUE) 19 #tau * D * QA2 = 1
20 # tau = 1/(D * QA2) = 1/(1E-10 mA2/sec * 1/(1E-20 mA2)) = 1E-10
21 # mutiplying tau *1E2 gives tau in 1E-12 sec = 1 ps
22
23 x=Q_VALUE
24
25
3 2
Lorentz2_wid ChudleyElliott(4.2,Lorentz2widtau,Q_ Set Co Relaxation % Deactivated B
Lorentz3_amp Set Constraint Relaxation % Deactivated
Lorentz3_cen Set Constraint Relaxation % Deactivated
Lorentz3_wid P —— Relaxation % Deactivated
Vi

»

2 | @ :
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Select methods

® & nhttps:/ficeman.ornl.gov/uifiCEl x [ Oracle VM VirtualBox +

< C )} & iceman.ornl.gov/ui/ICEMAN/qclimax/option:

iii Apps @ [ ORNLUSEFUL [ PERSONAL @ Scholar B MACTipsetc @ SavetoMendeley ©= LSHunter TV - Liv... Recommended Ru.. @ Live view - AXIS2.. B3 ChromeBook [ Health @ ESTA - Welcome't...

Menu

Name Minimization Method Error Calculation Method # of Error Calculation Steps  Epsilon
BaH2_LT_111_3p6_4p: Levenberg-Marqu: Average 10 Force Error Calculation
Convovle Background
Single Q Prefit
Center Prefit
Linear Plot

Plot Background

Saved QClimax Configurations

Data Ranges for Temperatures - n +

BaH2_300K_111.in
il
Temperature Min Max fammerfncalzaionfics BaH2_300K_111_2L_CE.ini

BaH2_300K_111_3L_CE.ini

BaH2_LT_111_3p2_4p2.ini
BaH2_LT_111_3p6_4p2.ini

Or select a file to upload with the file browser

Upload

Presentation name
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Repeat old runs

® & nhttps:/ficeman.ornl.gov/uifiCEl x [ Oracle VM VirtualBox +

& C () @& iceman.ornl.gov/ui/ICEMAN/qclimax/option oo QA % ¢ K ® ‘ :
@ NewTab » | B3 Other Bookmarks
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Menu
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Name Minimization Method Error Calculation Method # of Error Calculation Steps  Epsilon
BaH2_LT_111_3p6_4p: Levenberg-Marqu: Average 10 Force Error Calculation
Convovle Background
Single Q Prefit
Center Prefit

Linear Plot

Plot Background

Saved QClimax Tgurations

Data Ranges for Temperatures - n +

Parameter Initialization files

BaH2_300K_111.in
BaH2_300K_111_2L_CE.ini
111_3L_CE.ini

Temperature Min Max

BaH2_300K
BaH2_LT_111_3p2_4p2.ini
BaH2_LT_111_3p6_4p2.ini

Or select a file to upload with the file browser

Upload
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Modify old runs, make expert changes

L] & https://iceman.ornl.gov/uifiCEl % [ Oracle VM VirtualBox
& > C { & iceman.ornl.gov/ui/ICEMAN/q x/opt A W 2 @ :
Apps @ ORNL USEFUL PERSONAL @ Scholar MAC Tipsetc @ Save toMendeley =~ LSHunter TV - Liv... Recommended Ru... @ Live view - AXIS 2.. ChromeBook Health @ ESTA - Welcome t... VISION Trajectory... -4 Mac_OS_X_FAQs @ linear motor acf Other Bookmarks
Menu
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1
on
oclima
Name Minimization Method Error Calculation Method ~ # of Error Calculation Steps ~ Epsilon
BaH2_LT_111_3p6_4p: Levenberg-Marqus Average / 10 Force Error Calculation
Convovle Background
QClimax Single Q Prefit
Data Center Prefit
e Linear Plot
. Plot Background
0 15
1 -error-calculation average
Execute 2 -error-calculation-steps 10
3 -select-gs 0,1,2,3,4,5,6,7,8
Pr ing I 4 -export-params
Data Ranges for Temperatures - n 5 -params Lorentzlwidtau,value=350.0,min=100.0,max=1000.0 Lorentz2widtau,value=450.0,min=100.0,max=2000.0 C,value=0.5,min=1.0E

6 -method leastsq
T ratur M . 7 -instrument BASIS
bilinstrvnbe h— i 8 -resolution BaH2_300K_111.dat

9
10 -data BaH2_71@K_111.dat,BaH2_730K_111.dat,BaH2_750K_111.dat,BaH2_690K_111.dat
11 -function Linear:intercept,value=1.0E-8:slope,value=1.0E-8
12 -function Delta:amp,value=1.0,min=0.0:cen,value=0.0,min=-3900.0,max=3900.0
13 -function Lorentz:amp,value=1.0,min=0.0:cen,value=1.0E-4,min=-100.0,max=100.0:wid,value=0.5,min=0.025
14 -function Lorentz:amp,value=1.0,min=0. en,value=1.0E-4,mi: 100.0,max=100.0:wid,value=0.5,min=0.025

15 -function Lorentz:amp,value=1.0,min=0.0:cen,value: 100.0,max=100.0:wid,value=75.0,min=5.0,max=140.0
16
17 -run

18 -constraint Lorentz2_amp P[Lorentzl_amp]*C

19 -constraint Lorentzl wid ChudleyElliott(3.1,Lorentzlwidtau,Q_VALUE)
20 -constraint Lorentz2_wid ChudleyElliott(4.2,Lorentz2widtau,Q_VALUE)
21 -constraint Lorentzl_cen P[Lorentz2_cen]

22 -constraint Deltal_cen P[Lorentz2_cen]




Run fittings

& https://iceman.ornl.gov/uifICE B Oracle VM VirtualBox

C {} @& iceman.ornl.gov/ui/ICEMAN/gclimax t Q A ‘2 @
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‘ View outputfor: | cyrrent process

QClimax Starting...

-error-calculation average

-error-calculation-steps 10

-select-qs 0,1,2,3,4,5,6,7,8

Data -export-params

-params Lorentz1widtau,value=350.0,min=1.0,max=1000.0 Lorentz2widtau,value=450.0,min=1.0,max=1000.0 C,value=0.5,min=1.0E-5max=50.0
-method leastsq

-instrument BASIS

-resolution BaH2_300K_111.dat

-data BaH2_710K_111.dat,BaH2_730K_111.dat,BaH2_750K_111.dat,BaH2_690K_111.dat
-function Linear:intercept,value=1.0E-
-function Delta:amp,value=1.0,mi
-function Lorentz:amp,value=1.0,min=0.0:cen,value=1.0E-4,min:
-function Lorentz:amp,value=1.0,min=0.0:cen,value=1.0E-4,min:
-function Lorentz:amp,value=1.0,min=0.0:cen,value=1.0E-4,min=-100.0,max=100.0:wid,value=75.0,min=5.0,max=140.0

-run

-constraint Lorentz2_amp P[Lorentz1_amp]*C

-constraint Lorentz1_wid ChudleyElliott(3.6,Lorentz1widtau,Q_VALUE)
-constraint Lorentz2_wid ChudleyElliott(4.2,Lorentz2widtau,Q_VALUE)
-constraint Lorentz1_cen P[Lorentz2_cen]

-constraint Deltal_cen P[Lorentz2_cen]

Data: BaH2_710K_111.dat Resolution: BaH2_300K_111.dat




Visualize, edit results, get new starting
configurations, download etc.

& https:/ficeman.ornl.gov/uiiCEl x [ Oracle VM VirtualBox +

C {} & iceman.ornl.gov/ui/ICEMAN/visualizatio - Qa % ¢ e @ :
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]

~ qclimax
» BaH2_300K_111_1L_CE-2019-10-16_09:01:36
» BaH2_300K_111_1L_CE-2019-10-16_09:07:29

BaH2_300K_111_2L_CE-2019-10-16_09:15:39
BaH2_300K_111_3L_CE-2019-10-16_10:12:44
» BaH2_LT_111_3p1_4p2-2019-10-16_11:41:09
BaH2_LT_111_3p2_4p2-2019-10-16_13:24:56
BaH2_LT_111_3p6_4p2-2019-10-16_11:50:43
» BaH2_LT_111_3p6_4p2-2019-10-16_12:09:33

» temp




Visualize, edit results, get new starting
configurations, download etc.

& nhttps://iceman.ornl.gov/ui/ICE B Oracle VM VirtualBox +

Apps @ ORNL USEFUL PERSONAL @ Scholar [E3 MAC Tipsetc @ Save to Mendeley ~~ LSHunter TV - Liv... Recommended Ru...

Menu

C {} @& iceman.ornl.gov, AA

~ qclimax

«

BaH2_300K_111_1L_CE-2019-10-16_09:01:36
BaH2_300K_111_1L_CE-2019-10-16_09:07:29
BaH2_300K_111_2L_CE-2019-10-16_09:15:39
BaH2_300K_111_3L_CE-2019-10-16_10:12:44
BaH2_LT_111_3p1_4p2-2019-10-16_11:41:09
BaH2_LT_111_3p2_4p2-2019-10-16_13:24:56
BaH2_LT_111_3p6_4p2-2019-10-16_11:50:43
BaH2_LT_111_3p6_4p2-2019-10-16_12:09:33
BaH2_300K_111_Parameters_By_Temperature.pdf
BaH2_690K_111_docker-gclimax.ini_0.json
BaH2_690K_111_docker-gclimax.ini_0.pdf
BaH2_690K_111_.docker-qclimax.ini_0_pre-error-calculation_report.txt
BaH2_690K_111_docker-qclimax.ini_0_report.txt
BaH2_690K_111_0_csv
BaH2_690K_111_0__Params_by_Q.csv
BaH2_690K_111Parameters.pdf
BaH2_710K_111_docker-qclimax.ini_0.json
BaH2_710K_111_docker-gclimax.ini_0.pdf
BaH2_710K_111_docker-gclimax.ini_0_pre-error-calculation_report.txt
BaH2_710K_111_docker-gclimax.ini_0_report.txt
BaH2_710K_111_0_csv
BaH2_710K_111_0__Params_by_Q.csv
BaH2_710K_111Parameters.pdf
BaH2_730K_111_docker-gclimax.ini_0.json
BaH2_730K_111_docker-gclimax.ini_0.pdf
BaH2_730K_111_docker-qclimax.ini_0_pre-error-calculation_report.txt
BaH2_730K_111_docker-qclimax.ini_0_report.txt
BaH2_730K_111_0_csv
BaH2_730K_111_0__Params_by_Q.csv
BaH2_730K_111Parameters.pdf
BaH2_750K_111_docker-gclimax.ini_0.json
BaH2_750K_111_docker-qclimax.ini_0.pdf

BaH2_750K_111_docker-qclimax.ini_0_pre-error-calculation_report.txt
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Structure of heterogeneous software
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Structure of heterogeneous software
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Structure of heterogeneous software
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Structure of heterogeneous software
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Docker Container
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Structure of heterogeneous software

Docker Container
Translations PYTHON

Docker Container
Translations PERL

Docker Container
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Conclusion

* Instrumental needs in VISION at SNS require respectable computer
resources (1600+ cores cluster today ) to help interpret the data

* The VirtuES cluster is available for users to run mostly DFT

« Software to %enerat_e inelastic neutron spectra from calculations to directly
compare with experimental data has been developed (Oclimax)

« Software to analyze QENS data using global fitting and easy interface and
extensibility in the fitting functions and constraints is also available.

 Virtual machine technologies, VirtualBox and Docker are used to produce
software that is easy to maintain, expand and that can be operated from the
command line and a web interface if desired.

« Secondary objective for software is to automate processes b¥f exchanging
file formats and generate a number of input/output files for different codes

« And much more...

- These codes provide the basis for a different approach to automation and
reproducibility of neutron data anaI%/sLs as well as routine integration of
computer modeling in neutron scattering.

* Questions?
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