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Our approach to measuring electron bunch length
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a) Identifying the specific EuPRAXIA parameters and
requirements for the monitor’s design and optimization
with

About the phenomenon of transition radiation

• It is typically broadband, from microwave to X-ray,
depending on the particles' energy and the media's
properties.

• It is coherent when 𝑤𝑎𝑣𝑒𝑙𝑒𝑛𝑔𝑡ℎ ≥  𝑏𝑢𝑛𝑐ℎ 𝑙𝑒𝑛𝑔𝑡ℎ.

• For relativistic particles (𝛾 >>  1), the radiation is emitted
in a narrow cone (𝜃~1/𝛾) around the direction of particle
propagation.

• The radiated energy is linearly polarized in the plane
defined by the observation direction and the particle
trajectory.
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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].

Theory and 
simulations have 
shown it is 
dependent on 
bunch length!
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b) Planning a secondment for testing and integration at
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+ potential to implement in other 
short pulse accelerator experiments

Building on top of the 
research group’s previous 
results.

For mapping available non-invasive diagnostics into beam
parameters of interest at the Interaction Point.

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


