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Abstract: In an effort to upgrade and provide a unified and improved instrument control and data
acquisition system for the Oak Ridge National Laboratory (ORNL) small-angle neutron scattering
(SANS) instrument suite —biological small-angle neutron scattering instrument (Bio-SANS), the ex-
tended g-range small-angle neutron scattering diffractometer (EQ-SANS), the general-purpose
small-angle neutron scattering diffractometer (GP-SANS)—beamline scientists and developers
teamed up and worked closely together to design and develop a new system. We began with an in-
depth analysis of user needs and requirements, covering all perspectives of control and data acqui-
sition based on previous usage data and user feedback. Our design and implementation were
guided by the principles from the latest user experience and design research and based on effective
practices from our previous projects. In this article, we share details of our design process as well
as prominent features of the new instrument control and data acquisition system. The new system
provides a sophisticated Q-Range Planner to help scientists and users plan and execute instrument
configurations easily and efficiently. The system also provides different user operation interfaces,
such as wizard-type tool Panel Scan, a Scripting Tool based on Python Language, and Table Scan,
all of which are tailored to different user needs. The new system further captures all the metadata
to enable post-experiment data reduction and possibly automatic reduction and provides users with
enhanced live displays and additional feedback at the run time. We hope our results will serve as a
good example for developing a user-friendly instrument control and data acquisition system at
large user facilities.
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This supplemental information presents screenshots for various tabs in the new sys-
tem.
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Figure S1. Check Q Setups tab in the Panel Scans interface. The yellow outline highlights buttons

that are required to be clicked to ensure the output parameters to be calculated.
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Figure S2. Select Q Setups tab in the Panel Scans interface.
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Figure S3. Sample Environment Devices tab in the Panel Scans interface, for selecting specific sam-
ple environment for the current experiment. “Use other device combination:” will reveal the text
input box to type a comma separated parameter names or aliases.
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Figure S4. Load Samples tab in the Panel Scans interface, for more specific sample information.



SANS Panel Scans

[ ] 2 4.Load Sampies | s speatyExposweme [ 6. Expandana submitTable. |
Specify Exposure Time:

W/ Use maxwait time (unk: seconds): 600,00

Done Configuring - Generate Table

Sample_Pos  Sample_Title Config_Path Wait For  Value  Or Time
Pos1 s1 Momelcontrols Mles/Standar dQSetupsicont_0G40mm_15.5m_120A_488SVP_10deg_scatsav  seconds 180000 6000
Pos1 s1 L _15.5m_18.0A_14deg_scatt sav seconds 180000 600.0
Pos1 s1 X _15.5m_6.03A_14deg_scattsav seconds 180000 600.0
Pos1 51 Mmomelcontrols Mles/Standar dQSetupsicont_7quides_2.25m_6.03A_122deg_scattsav seconds 180000 600.0
Poss 2 Momelcontrols Mles/Standar dQSetupsicon_0G40mm_15.5m_120A_488SVP_10deg_scattsav  seconds 180000 6000
Poss 2 X _15.5m_18.0A_14deq_scattsav seconds 180000 600.0
Poss 2 X _15.5m_6.03A_14deg_scattsav seconds 180000 600.0
Poss 2 momelcontrols s Standar dQSetupsicon!_Tguides_225m_6.03A_12.2deg_scatt sav seconds 180000 600.0
Pos7 3 Momelcontrols/Mles/Standar dQSetupsicon_0G40mm_155m_120A_488SVP_10deg_scatisav  seconds 180000 6000
Pos7 3 L _15.5m_18.0A_14deg_scatt sav seconds 180000 600.0
Pos7 3 X _15.5m_6.03A_14deg_scattsav seconds 180000 600.0
Pos7 3 Momelcontrols Mles/Standar dQSetupsicont_7quides_2.25m_6.03A_12.2deq_scattsav seconds 180000 600.0
Pos9 “ Momelcontrols Mles/Standar dQSetupsicon_0G40mm_15.5m_120A_488SVP_10deg_scatisav  seconds 180000 6000
Pos9 - X _15.5m_18.0A_14deg_scattsav seconds 180000 600.0
Pos9 B X _15.5m_6.03A_14deq_scattsav seconds 180000 600.0
Pos9 “ momelcontrols s Standar dQSetupsiconf_7guides_2.25m_6.03A_12.2deg_scatt sav seconds 180000 600.0
Pos13 5 Momelcontrols/Mles/Standar dQSetupsicont_0G4Omm_15.5m_120A_488SVP_10deg_scatisav  seconds 180000 600.0
Pos13 5 L _15.5m_18.0A_14deg_scatt sav seconds 180000 600.0
Pos13 5 X _15.5m_6.03A_14deg_scatt sav seconds 180000 600.0
Pos13 5 Momelcontrols/Mles/Standar dQSetupsicont_7guides_2.25m_6.03A_122deg_scattsav seconds 180000 600.0

Chek 1o add

202011113 104248 INFO Generate Select Q Setups Output Begining.

{_0G40mm_15.5m_120A_488SVP_1.0deg_scatt.sav.
{0G40mm_15.5m_12.04_48BSVP_1.0deg_trans sav.

{_OguidesOmm_15.5m_18.0A 1 4deg_scafl sav

{ OguidesdOmm_15.5m_18.0A 1 4deg_rans sav
{_Oguides40mm_15.5m_6.03A_1 4deg_scatt. sav
{Toudes_2.25m_6.034A_12 20eq_scati sav

20201113 10:42:48 INFO CA Server started
20201113 10:42:48 INFO Started cg3-PaneiScans

Figure S5. Specify Exposure Time tab in the Panel Scans interface to setup measure-
ment time or detector count at different configurations and samples
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Fig. S6 Expand and Submit tab in the Panel Scans interface. It expands the scans in different ways with all conditions
from previous setups (such as samples, sample environment, configurations, measurement type (transmission, scat-
tering or both)), only part of the columns are shown in the screenshot
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Figure S7. The soft matter simulator with instrument specific parameters.



