Research on Ultra-short Bunch Length Measurements
with Femtosecond Resolution for EUPRAXIA
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About the phenomenon of transition radiation

A THz-based imaging system has already been developed by
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Figure: Comparison of the normalised simulated image distribution for
different bunch lengths using beam parameters found in the MAX IV SPF [1].

Designing our monitor
@ Working principle

Broadband imaging

Building on top of the

Operating conditions
o-shot | Femtosecond
SENH resolution
Non-invasive online
monitor
@ Added value
| Design for ‘ Integration to a “Virtual
EuPRAXIA diagnostics toolkit”

+ potential to implement in other
short pulse accelerator experiments

Crucial requirements for
high-energy electron
accelerators.

New approach in
particle accelerators!

... and the virtual diagnostics toolkit

a) Identifying the specific EuPRAXIA parameters and
requirements for the monitor’s design and optimization
with
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b) Planning a secondment for testing and integration at
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For mapping available non-invasive diagnostics into beam
parameters of interest at the Interaction Point.

of coherent radiation research group’s previous Input Machine Prediction
L Non-invasive Learning Output
diagnostic* Model measurement**

1D current profile.
| 2D LPS distribution.

**otherwise measured with
invasive/destructive
techniques

Spectral or scalar
radiative measurements.

Linac and e-beam
parameters.

*available on a single-shot basis

What are the challenges? Reliability, durability, variability, and need for
redundancy of the virtual diagnostics system.
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