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What is Mantid?

* A Framework for Reduction and Analysis of Neutron
and Muon Data

— Can Be accessed by
- MantidPlot
* Python Interface
- C++API

— Has a set of data objects, methods and Algorithms well
suited towards scattering science
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Deployment at ISIS

ISIS

Target Station 1 Target Station 2
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Deployment at SNS

Spallation Neutron Source at Oak Ridge National Laboratory AN

The world’s most intense pulsed, accelerator-based neutron source
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Deployment at HFIR

High Flux Isotope Reactor at Oak Ridge National Laboratory

The United States’ highest flux reactor-based neutron source
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Other instruments
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Advanced Visualization

* Vates /integrated
Paraview

* Future
— Moving to Paraview 4.2

— Production interface in
Mantid workflow

— Improved GUI

-~ National Laboratory

s
.
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Improved Sphinx based documentation

hetps: | [raw githubusercantent com [mantidorojectima er ) Code /Mantid | docs/ sauroe/ sigorthma/SetUs v Lrat
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-_— —
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Python API - auto
reduction

» Simple shell driven
script after a run
completes

* Introduced as a help

* Users now expect
autoreduction to
work.

* Prototyping web
driven reduction

EQSANS job results

home » egsans reduction » reduction 17 » jobs » 11125

Results for Reduction for 29846

Job 11125

Status: COMPLETED
Start time: April 30, 2014, 1:32 p.m.
End time: April 30, 2014, 1:33 p.m

Reduction parameters

Sample data: 29846

Beam center data: 29838

Sample transmission: 29841

Empty transmission: 29838
Background: 29844

Background transmission: 29838
Background empty transmisslon: 29838

Job directory
[lustre/snsfs/scratch/apache/m2d_221

11125 .fermi-mgmt3.oml.gov.ER
11125 fermi-mgmt3.omi.gov.OU
29846 _Ig.txt

29846 _lg.xml

29846 _lgxy.dat

20846 _lgxy.nxs
29846_reduction.log

submit.sh

web_submission.py

Need to print? Click the ‘adjust plot’ link and use the print

functionality of your browser

253 ®
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Python API - use your favorite interface
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IPIvl: Notebook  Mantid_inelasticPowder_Example Last chockooint 34 31 1652 (sutosaved)

Fis Ege Vare Inaant Cw e Hen O
BE O o B 2 ¢ > B C Mowmown 2 Dot Toobor | Wooe ]
Basic IPython Notebook Example:
Inelastic Powder Projection Calculation and Visualization
The following IPython Notebook exampie |liustrates the following:
1. Enables using Mantid Algorithms by setting up mantid.simpleapl
2. Reads in a Mantid workspace
3. Shows raw data .
4. Caiculates powder
5. Visualizes &ro] powder data
6. Saves ASCII data to file
1. Enable Mantid Simple api
In (1)t Aspors ays,o8
prist ‘Getting up Mantid anvirooment®
tey:
fobock 1f MANTIDFATY enviarmsent variable suisty
manpath=os .environ| ‘MANTIOPATH' | #check (f MANTIDPATH savironment variable 1o set
wxsept:
foane MARTIOPATW did not exims, #0 create the necessary pach additionn
BAnpetier' /apt/Nantid/Din" FIf not, than mes the Linss pach far Analysis compotars
Jalpe set che MANTIODPATE snvircasact varfsble alece 1t skess not to be aet
on,environ| MANTIDEATE' *manpath
ays.path. append (manpath)
feom vantid.sinpleapl lsport *
prist ‘Mantid environment initialized’
2. Select File and read in raw data Mantid workspace
In [2): #oad Pythan O OUT mavironment £0 anables asing 8 dialog to interact with sser for £i]e selection

from PyQrd impoct Qt, QtCore, QeCul
usedialog=Talse Fthe user can change tAle flag - True enaliiee 2 dialog piok file, False uwses bardcode
Lf weeDislog:

prist “Oning rile Oislog to select A workopate flle®

from PyOtd isport Qt, OtCore, QtGui

curdir=os, curdis

filter='* . nxy

file = QtGul,Oriledinlog.getOpentilelinnes (Hone, ‘Upen Workspece', curdis,tilter)
ulse:

priat ‘Uning hard coded path to an example data file”

flle=r /GRA/usere/public/Sotabocks/datal/erk 1000, nxn’

prist ‘looding workopece file: *,fils

wieload(rileanane=file) Fload Mantid wackapscw from £ilw
ve.oand Arbow Some NOrRRpace INfo tO see If the proper workspace wax losded
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Python API - get data in and out

IPiyl: Notebhook Mantid InelasticPowder EXample wemwms

5 0

In (32

in (4}t

In (31

In (&)1

¥ U 2 b b B C | N $) Cot Thrsksar: | here

3. Show Raw Data

. this magie cussend co Aue
print “fecting up marplotiih eey
tmatplotiib i=line

isguct matplotiib.pyplot as plt
isgors sumpy as np

" : I apecirs
data=wr. exsracty()
e e # 4 1D dats set == yinusliswe
detalD=sunidata,l)

plaaw 10 e

pit.sudplos{idi}

pit.plot(dataln)

plt.citlel "Data Muswmad Aloog f-Axis")
fplace 21 apeccra deta (n 70 1sagw §

detall Settsr for tiin ssasple

pit.ahow( )

e P PG g Yoo

#lisasle Iniips pi
matplotiih gt

4. Calculate Powder Projection Data

#racicue the data. avd cnoverts tie sackapess tn as
wh_projeConvertTaMd(we, (O], 'Olrmet’ ) Foutput i 22
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Live Data

» Converting to
Instrument units (Q
and w) as things
come in.

* On HySpec,
SEQUOIA, Vision,
Correlli, and USANS
at SNS

* ENGIN-X, MERLIN,
LET, OFFSPEC,
SANS2D at ISIS
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Event Based Data reduction

» Allows for faster processing in most cases

 Currently working through normalization of different
statistic runs
— Some algorithms can be challenging

* Allows for pump probe filter experiments
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Event Diffraction Data Normalization

-
« Most Challenging for

diffraction

— Different Incident flux for
every incident wavelength
/time bin

* Moving to inelastic next /

— Much faster than
histograms

-10 5 0 5 10
[H,0,0] (in 1.178 AA-1)
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Filter fast logs — a use case

* Generate Filter
on Pulsed ——
eparewru (I =

events in 5

) =2
- Prepare to put |-
'l

workspaces
corresponding to |

rising edge on |

magnet signal
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Filter fast logs — a use case

 Interface to

perform the
filtering
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Filter fast logs — a use case
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Filter fast logs — a use case
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5 S[PM_ADC = [30000. 31999]. Value change ©
6 6[PM_ADC = [32000, 33999] Value change ¢| | Frope
T
S
* Graph2 -/Dix|
T s
— 49911_49921-PM-ADC (2014-Apr-11 13:19:03,8094 28666)1.. [
JAes0d —TT T T T 2
re——
326404 =
3ee0d |- . o3
-
-— - K c
éi HetO4 - o 3
§ [ ] 2
izo.ooa - -
240404 - =] 1
220404 | ]
C ] 0
2e+04 T T T T T T T T T T T T T
\J O Y -
. N 3 NQb NQ$ hq”
.
Script Interpreter
Out[4):
array(( 6.81, 6.85, 6.9, 6.93, 6.94, 6£.95, 6.95, 6.97,
699, 7., , 7.82, 7.03, 7.64, 7.066, 7.07, 7.08,
7.38, 7.64])
In [5]): dp=mtd[ 'd_2 h_sum’]
In [6]: dp.dataY (i) [dp.dataY(0)>0]
Out[6]:
array(( 1., t., 2., 3., 1., t., 4., 1., oy e
Do Boi@rp Yon, &y Yo AV
In [7]): dp . dataX(0)[dp. daraY(0) >3]
Out[7]:
array(( 5.81, 6.85, 6.9, 6.93, 6.94, £.95, 6.96, 6.97,
699, 7. , 7.02, 7.83, 7.04, 7.066, 7.07, 7.08,

7.39, 7.64])

In [8]:

L

Filter fast logs — a use case

LB B M0 A I I A At b UL BN B A A AN N AN I e QL A S

= d.1 h_sum
— d.2_h_sum
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Conclusions

» Mantid Is seeing broad use at neutron scattering
facilities

* The Python API provides an straightforward and
powerful interface to the Mantid Algorithms

* Event based reduction provides added scientific
functionality.

» Mantidplot is an interface useful for developing
scientific workflows in Mantid.
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