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AMOR — FOCUSING REFLECTOMETRY

DETECTOR AND SIGNAL CHAIN FOR FOCUSING REFLECTOMETRY
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AMOR DATA REDUCTION WITH SCIPP @

DEMO

FIRST DEMO




ESTIA DIGITAL MODEL @

MCSTAS MODEL
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Ana=2

Ana =3

Pol=0

DESCRIPTION
Overview of the effect of Pol, Ana and the flippers on the spin state and path of the beam:

Aseries of spin sensitive detecor (Polspy) are placed as follows:

+ Polspy3 after the sample, before flipper2

+ Polspy4 after fipper2, before Analyzer

+ Polspy5 after Analyzer, before detector

Each Polspy s divided in three different components which are sensitive to spin polarisation along the three axes, my, mx, mz

Nis the number of rays that reaches a certain monitor

lis proportional to the nr of neutrons polarised along the specific Polspy axis passing through the monitor

The value of | can be positive or negative depending on whether the spin is parallel or antiparallel o the axis

We define spin down as a negative value redorded by the Polspy, and spin up a positive one

The value of N is shown at the first Polspy and thenis displayed again when it changes (decreases) along the other detectors

The 90 degree spin twist happens after the measurements by Polspy3 - This changes the polarisation from the Y axis to the X axis.

ISSUES

+ Whyis lincreasing as we move through the polspy
Pol=2 transmits spin down but when this gets to Ana=2it is reflected rather than transmitted, comparing Pol=2,Ana=0 with Pol=2,Ana:
spin down is transmitted by Pol=2 butis reflected by Ana=2.
There is one obvious issue with Pol=3 , Ana=2, the final intensity is 25% of the intensity in the other configurations (Pol=2, Ana=2 and
Pol=2, Ana=3). N drops significantly between Polspy5my and Polspy5mx, the latter being the spin orientation of neutrons at this stage.
Whyis there a spin component along mz?

+ This could be due to the fact that the monitors are not exactly normal to the beam

SOLUTIONS
Flip the spin on the x axis to solve problem of wrong spin of transmitted by the analyzer (this was due to the fact that the analyzer is flipped
180 degto place it in the correct beam path. Remove Polspy5 to avoid the loss in intensity
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ESTIA DIGITAL TWIN

RUNNING POLARISED REFLECTOMETRY SIMULATIONS
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IDS + McStas + Scipp
coordinated efforts to get
the simulation to produce
the expected final results
Making sure we
understand the flipping
situation along the beam
line

More to come in terms of
simulatin samples, sample
environments and

backgrounds




Set:

Set:

ESTIA DIGITAL MODEL

RUNNING POLARISED REFLECTOMETRY SIMULATIONS

omegaa=1 sample=1 enable_polarizer=2 enable_analyzer=2 no Spy5 7.72e+06
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Set:

Set: omegaa=1 sample=1 enable_polarizer=3 enable_analyzer=2 8.03e+06
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Simulated polarized events in

all four spin channels

Polarization correction

framework implemented



ESTIA DATA REDUCTION WITH SCIPP @

DEMO

SECOND DEMO




ESTIA DIGITAL MODEL -

POLARIZATION CORRECTIONS AND OPTIMIZATION

Reflectivity, not corrected
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BATCH REDUCTION GUI

HANDLE HIGH THROUGHPUT

¥ ISIS Reflectometry P
Batch Tools

e GUI for data reduction in
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BATCH REDUCTION GUI

DEMO

THIRD DEMO



ANALYSIS ess

EASYREFLECTOMETRY APP & LIB

Ax14 followers & Copenhagen, DK ¢ https:ffeasyscience.software [ contact@easyscience.software

README. md

Domain-Specific Projects

These projects focus on different scientific techniques for data analysis and reduction.

] L J

Project Tag

diffraction ED

easy
reflectometry

Y
'R&‘ imaging

, easy
dynamics

I B easy

\ texture

&R a5y
shapes

Core Framework Modules

o ]

Description Library

Diffraction
data amalysis

Reflectometry
data analysis
Bragg-Edge Imaging
data analysis

Quasielastic Neutron Scattering
data analysis

Texture

data reduction

Molecular Structure Generation

simulation preparation

These are essential building blocks that support the domain-specific projects.
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G Tag

\ e
science ESc

easy
crystallography

Description Library

EasyScience Core Library
backend

Crystallographic Computation Tools
backend

GUI Components for Desktop Applications
frontend

More details on creating new projects within the EasyScience organization can be found

Application

EasyReflectometry
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easyreflectometry




ANALYSIS

OTHER TOOLS ON VISA

GenX

X Apphications [ Genx 3.7.8 B ncoparacm@visa-prod. @ Sun 6 Apr, 2204 nicoparacini

GenX 3.7.8 e
File Edit View Model Settings Help Reflac

= g BB & otwmioen > o @ € ﬂ ' Q FOM log: None

Data  View

107 8 2 Qo
* 50 t 3 - . ;
Name show Use Emors| 3 o
S 100
Moo Yes s  MNo =
£ 0o N x5
| g
@

o1 02 03 04 o5 06 o 50 100 150
qlA-'l zlA)

Matenials

Data  FOM  Pars  FOM scans Lo

* % =
Chemical Forn (10 ka (/A Fuk g | B 8 T+ & Kfinstument Settings ©to Advanced Modelling
o 2027 197 60833 79 Formula Params: Chem. Formula  Density [g/em?)  Moment (uB/FU]
0:0 6373 0334 00333 110 Layer - - - - drA)
fo 8024 2103 0.0849 7.7 Mixure Params: SLD-1710-*A2]  SLD-2[10-°A=]  Fraction [% SLD-1]
Fe:0r 7210 1463 00199 5.26 - Ambient SLD ) 0
0 0560 0336 00334 100 1 Sufacelayer  Formula  Fe:0s 5.25568 o 20
La[Jse 3696 1690 00171 644 Repeated layer structure (white background) Repetitions:
] it e vl | [ tayer]  Fomula  Fe 787422 o 100
si 2072 071 00499 232 s
510 4183 0805 00265 264 3 Intariacetayer T Fomn bt L 2
SMO» 3525 1409 00168 511 oo

Success in show_dialog,

 EUROPEAN
| | SPALLATION
SOURCE

Simulation Sucessful (3.695¢-01, 6.080-07)

refnx

& Applications.

¥ Motofit

Data Model Fiting Setungs Misc Help
reflectivity  sid

\

05

#er Q=2 (x.)=(0.4563,-3.37)

DaaTree = Uncertainties Console

ame value sigma b ub constral
» theoretical v display  points: 1... chi2: nan

Auto
adjust
limits

Use
erors?
Only show
varying?

EUROPEAN
SPALLATION
SOURCE

«) Sun 6Apr, 22:00 nicoparacini

13



DMSC STAP

DATA PIPELINE FOR REFLECTOMETRY — TO DO NEXT

Reduction from Estia NeXus file

Implementation of the main relevant features of the GUI

Live data visualisation

EasyReflectometry development
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