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This manual is intended as a quick guide for data reduction of GP-SANS data. It includes all
necessary steps to do the data reduction based on absolute calibration using the open beam
method and how to transfer the reduced data to the personal computer system. If any errors are
coming up so that the reduction script is not functioning as intended, please contact the instrument
scientist.

1. Download Run Numbers from OnCat

On OnCat webpage (oncat.ornl.gov), download .csv table from all the runs of the experiment
Login — Browse — at HFIR select CG-2 GP SANS - go into your IPTS number — Runs —
Download as CSV (upper right corner)

ONCat is the catalog for neutron experiment data at SNS
and HFIR.

Experiment teams and instrument staff can browse,
download and search their data. DOI's can be created so
that data sets are publicly available and citable.

Developers can integrate their tools with ONCat's API to
support a variety of file-finding and metadata-searching use
cases.

Release Notes

Search by Sample

Q ONCat Instruments

HFIR

High Flux Isotope Reactor

BIO-SANS Biological Small-Angle Neutron Scattering Instrument >
CNPDB  Neutron Polarization Development Beamiin N
CTAX Sold Neutron Triple-Axis Spectromete: N
A DEMAND Dimensional Extreme Magnetic Neutron Diffractometer N
DEV BEAM strument Development Beam Line S
GP-SANS seneral-Purpose Small-Angle Neutron Scattering Difractomete >
o HB2D >olarization Dev B
s HIDRA High Intensity Diffractometer for Residual stress Analy N




533700

o D

View Proposal in IPTS

GP- SANS Instrument Calibration for 2024-B

Debeer-Schmitt, Lisa (Pl); McDowell, Mike; Bichler, Karin; He, Lilin

Borated Aluminum - Porasil B3 - Silver behenate

132,722
132,721
114418
14,417
114,416
114,415
14,414
114,413
14,412

14,411

33713 >

Download as CSV @

!

2. Upload OnCat file to Jupyter Notebook

Import to: Jupyter.sns.gov into your IPTS shared folder

jew Run Kernel Tabs Settings Help

-~

[} l L ] & ‘Filterﬁlesbyname O\‘

M/ --- [shared [ scripts_testing /

V-1




3. User Input in Script

- 1.USER INPUT

HEERRR#Rearrange the catalog tab le###HHHHHHEHEH

import os

import pandas as pd

import numpy as np

import ipywidgets as widgets

from ipywidgets import Layout

from IPython.display import display, clear_output
from IPython.core.getipython import get_ipython
from IPython.utils.capture import capture_output
import nbformat

from IPython.display import Markdown, display

output = widgets.Output()

é ipts_number = 33700 \'
cycle = 508
notebook_name = 'gpsans_reduction_direct_beam_December2025. ipynb'’
oncat_file = 'sample_run.csv'
Empty_Cell = 'Empty_Cell'
Open_Beam = 'Open_Beam'

N 4

From the downloaded OnCat table, several information is taken automatically:
- Scattering and Transmission run number

- Thickness of the samples

- Sample names

Adjust the following entries are required:
- IPTS-Number (user experiment number)
- Cycle
- Notebook name (must match Jupyter notebook name)
- Oncat_file (must match name of .cvs table)
- Adjust Name of: Empty Cell and Open Beam

After adjusting the entries, run the first cell. (Please see Step 4: Running First Cell)




4. Running First Cell

To run the cell, hit the “play” button

B+§(lﬁ]ml>|-c»00de v

1.USER INPUT

Running the first cell opens a pop-up field with following information included (as shown
below):
1. Sample Title

2. Scattering and Transmission runs at different detector distances
a. Scattering and transmission runs are automatically sorted in a descending
order, with scattering runs first, followed by transmission runs.
3. Sample Thickness

Folder: | Folder Name for Data Storage
Submit
Title Scatt@19m Scatt@7m Scatt@lm Trans@19m Trans@7m Thickness (cm)
2 Samplel 133121 133131 133141 133126 133136 0.017
3 Sample2 133124 133134 133143 133129 133139 0.017
4 Solventl 133123 133133 133144 133128 133234 0.017
5 Solvent2 133179 133187 133195 133183 133239 0.017
( Samplel \
Sample2
Solvent1 Please see 5.1
Solvent2
\ Submit Select All Deselect All /
I@ect Q-ranges: Config Nu... 1 v \
Low-Q Apply Q Setting
Mid-Q
: Please see 5.2
High-Q

Q-range Reduce
Y.




In this step, the user needs to specify the folder for saving the reduced data. This is done by
including the folder name into the field “Folder: Folder Name for Data Storage” and clicking
on the “Submit” button

Folder: @ Folder Name for Data Storage

Submit

After specifying the folder for data storage, the directory is set for further data processing.
(Please see Step 5: Adjusting the Q-Range for Data Merging (Part I))

5. Adjusting the Q-Range for Data Merging (Part I)

After setting the folder and the directory (Step 4), the selection of the Q -range for merging the
data from different detector settings is next.

This involves the adjustment of the different Q -ranges from the different detector distances. These
defined regions are used for merging the data and for defining the stitching ranges, leading to the
full Q -range selected for the experiment.

The determined Q-ranges and stitching regions are saved in its own .csv file — Q-values-direct-
beam.csv — in the user IPTS folder per default. Those ranges are further used for reducing all
samples from the experiment until a new Q-range selection is done.

5.1 Sample selection:

For starting this step, you need to select one sample where the Q-ranges and stitching ranges will
be adjusted on. Sample selection is done by setting the tick accordingly and click the “Submit”
button. This confirms the sample selection. Any sample can be taken for this step.

Samplel
Sample2
Solvent1

Solvent2

Submit Select All Deselect All




5.2 Q — setting and Q — range adjustment:

Before starting the Q-range adjustment, the desired Q - setting needs to be selected. It can be any
configuration between 1 and 3 detector distances as selected by the drop-down menu. Based on
the configuration number the Q ranges need to be ticked.

Note: Config. Num. 1: Low Q or Mid Q or High Q (only one tick is possible)
Config. Num. 2: Low Q and Mid Q, or Low Q and High Q, or Mid Q and High Q
(only two ticks are possible)
Config. Num. 3: Low Q, Mid @, and High Q (three ticks are set per default)

After selecting the right Q - setting, click the button “Apply Q Setting”

The next step is to start the Q-range adjustment by clicking the “Q-range” button.

Select Q-ranges: Config Nu... 1 v
Low-Q Apply Q Setting
Mid-Q
High-Q

Please see Step 6: Adjusting the Q-Range for Data Merging (Part II)
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6. Adjusting the Q-Range for Data Merging (Part II)

The data reduction for one specific sample that is used for adjusting the @Q-range is running and
stops once each single Q-range is reduced.

At this time, you have the option to adjust/change the Q- and stitching ranges for further data
reduction. That option is provided with the buttons “removing or adding points” for each Q-
range. Changes are applied and visible immediately leading to cleaned Q-ranges.

; remove points (I) Low Q

add points (1) Low Q
remove points (I) Mid Q
add points (I) Mid Q

remove points (I) High Q

remove points (r) Low Q ‘\

add points (r) Low Q
remove points (r) Mid Q
add points (r) Mid Q

remove points (r) High Q

v

~ add points (1) High Q add points (r) High Q )
SANS Data for Adjusting the X-Range
T T T
i i i i -- AgBeh
1041 ! -- AgBeh
—$— AgBeh
AgBeh
10? —— AgBeh
2
@
2
I
£ 10°
1021

1074

1072 107!

QA

10°

= [ [0.0001232847, 0.02009233], [0.001072267, 0.1232847], [0.01321941, 0.8111308]]
Continue

Intensity

10* 4

103 4

102 4

10! 4

100 4

10-1 4

SANS Data for Adjusting the X-Range

103

1072
Q (A

107!

10°

Once satisfied with the adjusted Q- and stitching ranges, click the “Continue” button. This starts
the further data reduction including merging the Q-ranges together.

This step is only required once and provides the Q- and stitching ranges for all the other samples.

Next step is reducing the actual samples from the experiment.

Please see Step 7: Sample Reduction
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7. Sample Reduction

Starting the sample reduction requires to go back to Step 4 (skipping Step 5 and Step 6) and set
the directory for saving the reduced sample data and click “Submit”.

Folder: | Folder Name for Data Storage

Submit

As a next step you can either select specific samples by selecting them followed by clicking
“Submit” or you can click “Select All” which takes every sample in the list for data reduction.

Samplel
Sample2
Solventl

Solvent2

Submit Select All Deselect All

Independently on the sample selection, the next step is clicking the “Apply Q Setting” button
again followed by clicking the button “Reduce”

Select Q-ranges: Config Nu... 1 v
Low-Q Apply Q Setting
Mid-Q
High-Q

This starts the data reduction for the selected samples based on the previously adjusted Q- and
stitching regions.
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Data reduction is running

When data reduction is done, 1D and 2D data for each single Q-range together with the merged
data are saved in the specified directory. Also, transmission values for each sample and Q-range
are extracted and saved in an own .csv file.
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8. Exporting Data to Personal Laptop

Use any client for data transfer. This guide uses “FileZilla”, an open-source FTP (File Transport

Protocol) client.
(FileZilla: https://filezilla-project.org/download.php?type=client)

Log in to FileZilla using:
e Host: analysis.sns.gov
e Username and password: The same as used for the user portal
e Port: 22

[ XN ) sftp://kqd@analysis.sns.gov - FileZilla
13 | TE S M ﬂ = 5 o~ &

= e OO0 %  FTQ

Host: sftp://analysis.sns.g Username: kq4 Password: eeeeeesseees Port: v]

A fter successful connection to “Host”:

[ XN ] sftp://kq4@analysis.sns.gov - FileZilla

R el s = e

HE O|E - Ok X FQoe

Host: sftp://analysis.sns.g Username: kq4 Password: eeeeeesssses Port: v

SAWUST  LISUNG UIECLOTY [gPIS/IEUUONSIS/INSUUIIENS=TILGZ[IF 1 3-33/00

Status:  Directory listing of "/gpfs/neutronsfsfinstruments-hfir/CG2/IPTS-33700" successful

Status:  Retrieving directory listing of i hfir/CG2/IPTS-33700/

Status:  Listinaeicacs SoaolTe 2az00 ke

Status:  Dire

Status:  Retr = = . .
s o User directories at own laptop ORNL directories
Statys: i

Local site: /Users/kq4/Documents/DATA/ Remote site:  /gpfs/neutronsfs/instruments-hfir/CG2/IPTS-33700/shared

.matplotlib > IPTS-33480

? 1PT5-33528
putty
> B sasview ? 1PTs-33565
N swiftpm > [ 1pTs-33619
> vscode ? 11533624
.zsh_sessions v IPTS-33700
> Desktop 7 images
hd Documents nexus
v
N Downloads ? ipynb_checkpoints
> Library ? Karin
-~
Filename A Filesize ~Filetype Last modifie@@Filename A Filesize = Filetype Last modified Permission:
b_checkpoints Directory ~ 06/06/2025 1... drwxrwxr-:
: Directory ~ 04/23/20251... drwxrwxr-:
orasil_100s Directory ~ 06/06/2025 ... drwxrwxr-:
autoreduce Directory ~ 02/13/2025 1... drwxrwxr-:
¢508 wavlength Directory ~ 09/04/2024 ... drwxrwxr-:
c509 wavelenath Directorv  06/06/2025 1... drwxrwxr-:
me directory. 132 files and 12 directories. Total size: 2,709,568,968 bytes
Server/Local file Direction = Remote file Size  Priority  Status

Queued files | Failed transfers = Successful transfers

'?. @ Queue: empty

00

e In the ORNL directories, go to the “shared” folder in YOUR experiment IPTS:

/gpfs/neutronsfs/instruments-hfir/CG2/IPTS-.../shared

e Select the data to transfer and drag and drop them into the desired “user directory” on

your personal system
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