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LoKl

Abridged background

ToF multi-detector wide-A SANS instrument

* Wide-angle ‘windows’ and 5 m — 10 m rear bank

« Broad Q-coverage 7.

| b2
o il
::;-«
*ESS tranche 1 :

*Multiplexed °B,C straw-tube detector banks

| EEHSHODOE® ¢
*ESS: Jud|th.Hf3uston, Andrew Jackson, Hannah Burrall @ L,
*ESS-DMSC: Simon Heybrock & Neil Vaytet @ Ls
BHEHDDDHS .



LoKI instrument updates @

Towards ops and commissioning!

Sample area, tank, hutch...

— Excellent installation progress ©

— Next steps: cold commissioning of ...everything




LoKI sample environment(s)

From theory....




LoKI sample environment(s)

To practice!
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LoKI sample environment

In practice



SKADI

Abridged background

ToF multi-detector high-resolution SANS
instrument

*3 banks of new ‘SoNDe’ detector technology from
IDEAS

* SLi-doped glass scintillator

* Multi-anode photomultiplier tubes

 High theoretical resolution and efficiency (76%
thermal neutrons)

*ESS tranche 2

* Large tank installed and under vacuum
*ESS: Sebastian Jaksch

*Importance of common workflows




Recap @

October LoKI SANS demo

LoKl @
LARMOR

— Jupyter

{3 scipp

\\> Data catalogue

=iMSsci
Cat Data reduction ;
Data analysis

Reduced
~ Jupyter

data files

Xxye/nxcansas files Data catalogue

= Submission and approval of proposal in user office software XW
JSat

= Beam centering, direct beam calculation and reduction using Scipp

= Reduced data saved, opened and analysed in VISA proposal folder structure

Proposal Data access & analysis

____

Experiment



Recap: Getting Analysis Online

Submit a proposal and create a VISA instance

https://staging.useroffice.ess.eu

VISA instances are associated with VISA
approved proposals Data Analysis, in the cloud

VISA (Virtual Infrastructure for Scientific Analysis) makes it simple to create compute instances on the data

- A u s Efu | (fre e) C O m p u ta t i O n a | analysis infrastructure to analyse your experimental data using just your web browser

resource

— Provided to users for processing and  anayse your sata

Create a new compute instance and use your web browser to access a Remote Desktop or

analysis of data (access gated by et A
O RC i D or E S S aCCcou nt) Collaborate with your team

Share your compute instance with other members of your team to collaborate together in real time

No need to install software

The compute instances come with pre-installed data analysis software so you can start analysing your

experimental data immediately EOpe———

https://visa-prod.esss.dk/
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Recap: Beam Centre Identification

Workflow demonstration in VISA

4 x 10?2
. . North-West North-Eas ‘ 3x102
*Two methods implemented in workflow: G ]
1. Centre-of-mass 3 2x 102
2. Minimisation of cost function for |
quadrants South-West
10?
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Recap: The Direct Beam Function

Workflow demonstration in VISA: Data corrections

*\We are interested in the scattered
beam...

* But the scattered beam is
meaningless without knowledge of
the un-scattered beam!

* Knowledge of the incident neutron
flux (i.e. direct beam) is critical for
correct reduction of data

*Missing workflow parameters in red:

* Filenames of empty/direct beam, sample
trans/sans, beam centre

Incident beam |

Scattered beam < ~5°

Sample |

* @ — neutron flux.

* t—counting time.

* A-illuminated sample area.

« g(i) — detector element efficiency.

« AQ — detector element solid angle.

Transmitted beam (0°)

Instrument Sample Cell Background
I...() €@ t A £() AQ T, (@Z/dQ),() g, (@»

* T..s — sample+cell transmission.
* d; — sample thickness.

* d. — cell thickness.

¢ lpg — instrument bkg.

-

Detector

rrrrrrrrrr

Ref. material: SwedNESS/LINXS summer school, 2021. A. Jackson & A. Sanchez-Fernandez
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Recap: Reducing Raw Data to [(Q) s

Workflow demonstration in VISA

*Demonstrated:
« Calculation and plot of transmission fraction
 Plot data as function of wavelength bands

« Reduction of reference dataset

#log bins
* Output and save data as .xye (cansas also possible) e e e e
da.plot(norm="1log", title="ISIS polymer", scale={'Q': 'log'})

#save output
da.coords['Q'] = sc.midpoints(da.coords|['Q'])
tf = workflow.compute(TransmissionFraction|SampleRun]) sxye.save xye(fname='ISIS-polymer-i.xye', da=da)
tf.plot() ISIS Polymer da.plot(norm="log", title="ISIS polymer", scale={'0Q':'log'})
102 4

ISIS polymer

1
10 10! 4

[dimensionless]
[dimensionless)
[dimensionless)

10° 4
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wavelength [A] 10 10
Q[1/A]
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Demo SANS data workflow @

Today

LoKl @
LARMOR

[ ]
Data catalogue @} SCI p p S@@TW?@WJ

Data reduction .
Data analysis
Reduced

data files

Data catalogue

= |jve data
= Towards a user ‘GUI Esscﬂ

= Automated and batch reduction of samples

= SciCat interfacing

Proposal Data access & analysis |
Experiment "



- "GUI" demonstration o

Manual operation

(Smart) Reduction (Auto)
Select CSV File Select Input Folder Select Output Folder
Change [scratch/oliverhammond/LARMOR/nxs/run_input.csv Change /scratch/oliverhammond/LARMOR/nxs/ Change [scratch/oliverhammond/LARMOR/nxs/out/
Amin (A): |1 & Amax (A): 13 = An_bins: = 201 &
Q start (1A): | 0.01 Z Qstop (1A): | 0.3 < Qn_bins: | 101 2
Load CSV
key SAMPLE SANS TRANS Ebeam_SANS Ebeam_TRANS mask direct_beam Comments

0 Polymer 60395 60394 60393 60392 mask_new_July2022.xml direct-beam-loki-all-pixels.h5 D blend in a foil packet: Known standard for the ISIS SANS instruments :Rg 60; 10 55.77; Pd 1.02

1 Carbon 60383 60382 60393 60392 mask_new_July2022.xm| direct-beam-loki-all-pixels.h5 Solid material, NIST : iucr. 1 g htm!

2 Si02 60385 60384 60393 60392 mask_new_July2022.xm| direct-beam-loki-all-pixels.h5 Ludox colloidal silica

3 AgBeh 60387 60386 60393 60392 mask_new_July2022.xm| direct-beam-loki-all-pixels.h5 Silver behenate powder packed into a quartz cuvette

4 dsDS 60389 60388 60393 60392 mask_new_July2022.xm| direct-beam-loki-all-pixels.h5 powder packed into a quartz cuvette

5 VNb 60391 60390 60393 60392 mask_new_July2022.xm| direct-beam-loki-all-pixels.h5 metal slab
" " e . . re .

= "Old school” input csv with manual specification of all necessary
files
*= We have more advanced automated pipelines. However....
- Desire for (expert) user override
- Case-by-case
Reduce

Loaded reduction table with 6 rows from /scratch/oliverhammond/LARMOR/nxs/run_input.csv.
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. "GUI" demonstration o

‘Smart’ reduction

Reduction (Manual) Reduction (Smart) Reduction (Auto)

Select Input Folder
Change [scratch/oliverhammond/LARMOR/nxs/

Scan Directory

key SAMPLE SANS TRANS

0 agbeh 60387 60386

1 sio2 60385 60384

2 glassy_carbon | 60383 60382

3 dsDS 60389 60388

4 VNb 60391 60390

5 isis_polymer | 60339 60394

Add Row Delete Last Row
Amin (A): | 1 S| Amax(A):
Qmin (1/A): | 0.01 2 aQmax (1A):

Ebeam SA... /scratch/oliverhammond/LARMO  Ebeam TR...

Reduce

Select Output Folder

Change /scratch/oliverhammond/LARMOR/nxs/out/

]

]

]

]

]
13 ”
0.3 <

/scratch/oliverhammond/LARMO

Prototype ipynb widgets working in jupyter lab/voila, etc.
Tabular input for batch reduction

All previous scipp workflows working in backend, out-of-sight to users

Script identifies empty beam, mask, and direct beam files in working directory

‘Smart’ grouping of SANS and TRANS runs

— Uses metadata in .nxs files

<>

A n_bins: = 201

<>

Q n_bins: | 101
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. "GUI" demonstration o

Fully automated reduction

Reduction (Manual) Reduction (Smart) Reduction (Auto)
Select Input Folder Select Output Folder
Change [scratch/oliverhammond/LARMOR/nxs/in-auto/ Change /scratch/oliverhammond/LARMO!
Start Stopped
key SAMPLE SANS TRANS

O | isipoymer | Goss | 6osse = Using previous ‘smart’ grouping of SANS and TRANS runs and
background files from .nxs metadata

- Uses metadata in .nxs files

- Only reduces 'new’ data

- Only reduces when both SANS and TRANS are identified

= Seamless SciCat interfacing
- Metadata gathered from user office input

- Reduced data are uploaded to SciCat, with metadata, and plots attached

Scanned 4 files. Found 1 reduction entries.
Using mask file: /scratch/oliverhammond/LARMOR/nxs/in-auto/mask_new_July2022.xml for sample isis_polymer
Reducing sample isis_polymer...
Using mask: /scratch/oliverhammond/LARMOR/nxs/in-auto/mask_new_July2022.xml for sample isis_polymer
Reducing sample isis_polymer...
Saved reduced data to /scratch/oliverhammond/LARMOR/nxs/in-auto/out/60339-2022-02-28_2215_mod.xye
Saved reduction plot for sample isis_polymer.
Uploaded dataset for run 60339 using files:

- /scratch/oliverhammond/LARMOR/nxs/in-auto/out/60339-2022-02-28_2215_mod.Xxye

= /scratch/oliverhammond/LARMOR/nxs/in-auto/out/60339-2022-02-28_2215_mod_reduced.png
Scanned 4 files. Found 1 reduction entries.
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I. Reinventing the wheel @

Fruits of integrated testing efforts

= Real LoKI chopper data from .nxs file ©

+1.4el LoKI Chopper 1A Test

|
O Rotation Speed

0.004

= LoKI BWC (Band Width Chopper)

0.002

= Chopper rotation data from LoKI NeXus file 0.000 1 GFO0 LA ™. PP |
(@)

Rotation Speed (Hz)

— It spins! But also...

— Part of proposal system ~0.002

Written to hdf-format file

—0.004

Saved in the generated file structure Deviation = 0.000313 Hz

Accessed on VISA 0 10 20 30 40 50

Time (s)

= Next steps: hoping for the same with cosmics over Easter
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1. User Analysis of Data @

SasView available on VISA

 SasView is a readily available open-source small-angle scattering analysis package with ESS input
* Easily installed on user machines, and made available by DMSC-DST on VISA

* .Xye or cansas Scipp “GUI" outputs opened and fitted in SasView

() SasView 5.0.5 ~ -
File Edit View Tool Analysis Fitting Window Help
Data Explorer © Fit panel - Active Fitting Optimizer: Levenberg-Marquardt [EEEI0
Data ‘ L) FitPagel X [+]
Data |
Data loaded from: ISIS-polymer.xye
‘,Load data [DsisteDatagy Model ‘ Fit Options  Resolution
Select all 1
— & Model 8
» V| ISIS-polymer.xye b
ymery Category Model name E
| shape Independent | | poly_gauss_coil 2
7
Parameter  Value Error Min Max Unit K]
V/scale  0.83318 0.0017075 0.0 2
v/ backg... 0.1459 00049552 = ® o 8
poly_gau...
izero 5577 0.0 ® cm
rg 60 0.0 o A
. R
=t 10 12 14 16
Q(A ) iteration number
© Graphl =]
i T A€ Q=
Options Fitting details Fitting error = er.xye]
[ Polydispersity  Minrange 0.010173 A"
Max range 0.29498 A" ¥ 73131
[ ina:
Smearing:
9 ERUE
£
Compute/Plot ft || Hep ||
£
2
4
£

10° 4
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[1-1: NICOS view of choppers

Specific user interfaces showing chopper readouts

NICOS - guest at localhost:3389

Application Help

NICOS Instrument: LOKI  Run Title: UNKNOWN Status: IDLE X @
Proposal ID: UNKNOWN Run Number: 0

Devices

Experiment > [

- bwc_choppers

Setup E

B bwci_chopper_delay 0.000ns UDF
© bwc1_chopper_phased In Phase
Instrument interaction @ bwci_chopper_speed 14.000 Hz
@ bwc2_chopper Rotating
Scripting @ bwc2_chopper_delay 0.000 ns UDF
@ bwc2_chopper_phased In Phase
History © bwc2_chopper_speed -14.000 Hz
~ @ system
Logs @ Exp
© KafkaForwarderstatus Discomnected |
@ sample
@ scichat

bwc1_chopper bwc2_chopper
Mean: -254.29 ns Std. Dev: 440.34 ns FWHM: 1045.83 ns Time Window (s): 240 = [ Pause Plot
-180 3773.45
90 ~— Mean
~— stdbev
FWHM
80
-200 2384.11
70
220 = A, = 994.77
60
—
s
z
850 2
5 § 240 39458 &
S = 3
a
40 3
@
-260 -1783.92
30
20
-280 -3173.26
10
-300 -4562.60
0
14 12 1 08 06 -04 02 0 02 04 06 08 1 2025-03-1109:10:00 2025-03-1109:11:40
Value (ps) Time (x1e+09)




V: Live data with beamlime @

NICOS as a unified frontend

= Live data processing nested in the pipeline /
ev44/da00

- Dynamic run control from reduced data >

- Live reduction, not just display evdd %

I — {eeone |4 Hegmlime

T e eelmaen e eDatRedudion)—
data .
sI|ts _---_’I ’ ia -—:
[ choppers ] filewriter storage

In: Plottable data (da00)
Out: Beamlime control

samp env

= 5- @i@‘g‘

Lund - CPH
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V: Live data with beamlime -

Demonstration

[«
©
(7]
»
a
118

« > C O D 1270.0.1:8050 50% ¥ ©

Upéate Speed ()
I Source name: loki_cetector_0 Source name: loki_detector_0 Source name: loki_detector_0

) Time-of-derival bins (WARNING: Clears Rear-detector/cumulative Rear-detector/current Rear-detector/roi
the Bistory!)

"o 0 vo 0 G0 7O w0 0 e heond 300
ROIX-aus Ceater (%
v e ® ® o o =
RON X-axis Wideh (%)
ROI Y-axis Center (%) g
v » @ @ ow o o
ROI Y-axis Wdth (%) 3000 o » @ “w
tme_of_arrival (ms]
[l by time-of-rival (s) E 2500 £ 0
Time-of-arnval cester (us)
" 20000 0% 4110 480 50 TR -,
Time-of-armval width (s}
o
1500
[ Use weighes
(et
10 0
Warkflow Control
Source Name e
Joki_delectoe -
B Finsbie wockfiow *lm)
Woekow Nume:
) X -
Source name: loki_detector_1 Source name: loki_detector_1 Source name: loki_detector_1
N F— loki_detector_1/cumulative loki_detector_1/current loki_detector_1/roi
Note that workllow changes may take a few
secands o apply. o
18 150
0
w0 "
o
2 300 o » “ 0
tme_of_armval (ms]
E o 250
o 200
o 150
o 100

» . beamlime
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V-i: Live data in NICOS

Towards final user interface for detectors, monitors, and live reduction

NICOS - admin at localhost:3389
Application Help

Instrument: LOKI  Run Title: UNKNOWN

Y Status: RUNNING X B
Proposal ID: 051657 Run Number: 11

Attention: connected as admin user.

- Devices
Experiment > ) R | e Value status

Setup ~ @ justbinit_bank4

bank4_2d_det_image 643657 evts. Counting

bank_det bank4_2d_det_image =6... bank4_2d_det_image=Counting,
Instrument interaction 10000 Autoscale - @ justbinit_banks

— o~ © banks_1d_tof image -euts
sapting : . © banks_2d_dek image i
- ) [~ bankd_2d_det_image "] : Q;s:’;"“'l‘:—::;ks -

© banks_1d_tof image -euts
© banks_2d_det_image ~evts
© banke_det o

~ @ system

conssink

daemonsink

History

-100

History(TESTING)

Logs

Exp
FilewriterControl
FileWriterStatus
KafkaForwarderStatus Disconnected |
liveview

Lokl

NexusStructure
NexusStructure_Basic
Sample

SciChat

Q00000000000

bank4_1d_tof_image

g, . beamlim e%




Summary

Next steps, future challenges & opportunities

= Demonstrated functioning GUI workflows for :
— Automated reduction using Scipp

— Cataloguing of SANS data using SciCat

» Cold and hot commissioning are around the corner

— Shift focus to user-oriented approach
— Work driven by user requirements and experience

— Support for maintenance and coherence of GUI and reduction workflows?

= Work more closely with SKADI and McStas teams to develop instrument tools
and understanding
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Tusind tak!

Questions?

Enormous thanks to:
o ESS teams: Judith Houston, Hannah Burrall, Andrew Jackson (LSS)
« DMSC teams: Particularly Simon Heybrock, Celine Durniak, Sunyoung Yoo,
George ONelll (live data working group)
* IDS colleagues




