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SOLEIL Il project is set to commence in 2025. This project aims to develop an ambitious Diffraction
Limited Storage Ring (DLSR) that will enhance brilliance, coherence, and flux. Additionally, the
upgrade will include the improvement in the experimental techniques on the beamlines.
Automation has been prioritized to address evolving requirements and simplify user experiences
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A Holistic Approach to Improve Automation of Instruments/Processes

at the beamlines and accelerators operations. SOLEIL aims to develop systems for flexible control /G
of instruments, ranging from manual to fully automated mode of operation. This approach

involves optimizing experimental procedures, increasing beamline efficiency, and improving °
sample and data throughput. .

, , , , , , o _ e Reduce workload
As part of its strategic focus , SOLEIL is embracing robotics, with new applications based on 6-axis , ,
robot arms. The main purpose is on automating repetitive and time-consuming tasks, such as * Accurately gather suitable experimental
constant switching between measurements and sample replacements. Recent applications data
include automatic detector positioning for the NANOSCOPIUM beamline, liquid sample injection \* Optimize the beam time Y,

oals of Automation

Simplify the experimental procedures
Improve sample throughput

for the SWING beamline, and mechanical and magnetic adjustments for the insertion device
modules. Through these advancements, SOLEIL is driving towards enhanced automation and
operational efficiencies in its state-of-the-art research facilities.
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Robot Integration into the Beamline Control
6 aX|s robot arms deployed at the beamlines

A standard approach
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Software integration

Generic methods
turnOn(), changeTool(), initialize(), .}

Feature-based approach in the TANGO readAttribute() Generic
framework for end-user ease-of-use. attributes
Attribute value

A list of standard generic methods D
A dynamic low-level list of task- getAvaﬂableFeatures()
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Artificial Intelligence.
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First Benefits

Relative Transmission vs Frames number
Older setup with 170 pL of tubbing New setup with robotic arm
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No more wetting effect for viscous samples  [compound] (mM)
* No more sporadic instabilities
« No more cross contamination
» Better efficiency in cleaning and rinsing procedures
* The entire duty cycle
(pipetting/injection/washing/rinsing/drying) is reduced:

=  From 4:00 min to 3:00 for standard samples
*  From 6:00 min to 3:00 for viscous samples

CONCLUSION & PERSPECTIVES

-' m* | * Automatic sequence which calculate the  Robots are fully integrated into TANGO control system.
gy - ‘ | offset and the correction to be applied to
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1" | i '{"' each pole screw, start the acquisition of Automation is designed as an integrated system including Control, DAQ systems, Data processing

e Work is in progress to go toward advanced automation to increase the degree of autonomy in

* Design with a FAIR mindset to easily access Data and Metadata.
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The system can
perform limited control
activity on a delegated

basis.

Autonomy can be divided into different levels depending on how the system cooperates with humans*:

e

3 Human Delegated

i 5 Mixed Initiative
4 HumaniSupsrvised 6 Fully Autonomous

The system can .
: . The system requires
perform a wide variety Both the human and no hur’r):an inter\(/]ention

of activities given top- the system can initiate to perform any of its

level permissions of behaviors based on : y O
direction by human. R designed activities.
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