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A COMPUTER-AIDED DESIGN (CAD) TOOL FOR LINEAR OPTICS DESIGN

The lack of widely available CAD tools for Linear Optics design'is hampering development in the field of Accelerator Physics. Such CAD tools have been used in many other fields for
—__quite some time, e.g., by Mechanical Engineers since the mid-1960s. Industries where CAD tools have been widely adopted have seen increases in productivity, collaboration, and in the
qguality of the designs produced.

J. Bengtsson, W. Rogers, T. Nicholls Diamond Light Source, Oxfordshire, UK
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Table 1: Beam Line Matching - Independent and Dependent Parameters.
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Parameter Name
Beam Energy
Element Length
Dipole Bend Radius
Quadrupole Gradient s
Table 2: Lattice Parameters (independent).
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Figure 2: GUI Layout. field Table 4: Global Linear Optics Parameters (dependent ).

6. CONCLUSION & OUTLOOK

Although VOLO is still in the prototype stage it comfortably fulfils the basic requirements and meets the majority of the further user specified requirements. The only user requirement not completely
satisfied, at this time, is integration with existing accelerator simulation/optimisation software.
Currently there is only one-way integration as VOLO depends on and makes use of established software. Two-way integration is not yet possible as the output interface of VOLO remains undefined.

Although the optimiser is currently run from a separate GUI or the command line, it is in the early stages of internal incorporation and there is also the possibility of future integration with pyAT.
In terms of future development there are three areas of focus, in order of attention:

1. Increase the utility of VOLO through more complete integration with a wider range of accelerator simulation software.

2. Inclusion of proposed novel features for the optimiser which would add innovative advanced functionality to streamline the accelerator conceptual design process.

3. Collect feedback from a wider audience to drive Ul design improvement; currently, it has only been reviewed by a small group of Accelerator Physicists.
To date VOLO has seen testing and initial use in the Diamond Accelerator Physics group. However, the main purpose of this project is to increase the awareness, accessibility, and impact of CAD tools for
Linear Optics Design within the Accelerator Physics community. As such, we would like to see wider adoption of these CAD tools by those who would benefit from them most, Accelerator Physicists.
Although the motivation for the work originated from the conceptual design for an upgrade to a modern synchrotron light source, the protype CAD tool can be used with: synchrotrons in general,
boosters (synchrotrons for the injection system), and transport lines. Potential applications include conceptual design, engineering design (e.g., ensuring that magnet strengths stay within engineering
constraints), on-line model (for commissioning, operations, and beam studies), and upgrades (e.g., fine tuning of the optics in straight sections for better matching of insertion devices).




