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Outline

> E302’s objectives. 
> Shift summary. 

> Results & analysis. 
> Plan for future shifts & analysis.



Page 320 Jan  |  Ole Gunnar  |  E302 planning 

E302’s objectives.
Two-part objectives: measure and mitigate.

> The E302 proposal was approved in 2019 (PI Erik Adli.  First beam: time April 2025.) 
> The first goal of E302 is to measure the beam-breakup instability as a function of efficiency. 

> We will use the spectrometer to image angles projected on CHER. 
> Results from our Instability-efficiency study can be probed directly by experiment (Finnerud, 

Lindstrøm, Adli 2025). 
> Then we would like to mitigate the instability. 

> Energy spread (BNS damping) (T. J. Mehrling et al. 2019). 
> Ion-motion (Benedetti et al. 2017). 
> Operation in the quasi-linear regime (Lehe et al 2017). 
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Shift summary

> Two shifts in April. 
> Decent beam conditions, saw good acceleration 

after tuning the sextupoles. 
> Got a lot of data where we scan collimators and 

L2phase. 
> Some calibration data  

> (DTOTR2 was saturated on some shots). 
> No TCAV phase characterisation on day 1.  
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Main results
We have been mainly looking at the dataset where we scan L2phase.
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Looking at correlations across dataset
Apply threshold filters to the data.
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Simulating the data
Use approximate twiss parameters and bunch length on the order of 20 microns.
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Conclusions

> We see large transverse kicks up to 2 mrad. 
> We see characteristic transverse oscillations of the trailing 

bunch along the energy axis. 
> There is a systematic change in the shape of these oscillations 

when scanning BC14 (bunch separation, efficiency). 
> This can be understood in terms of instability + field loading + 

BNS damping. 
> We simulate the data both with and without instabilities and 

see a clear difference aswell as similar patterns in the 
simulated HiPACE++ data as the experimental.
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EAAC proceedings
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Thoughts on improvements for next shifts.

> Have the beam be of the best quality (same as E300 goals; control over transverse 
phase space, matching, etc.). 

> Stronger blow-out (higher DB current) to increase oscillation amplitudes. 
> Diagnostics (EOS-BPM status, CHER field of view). 

> CHER FOV is related to the m12 being used. Large m12 -> smaller uncertainty -> 
more dispersed beam.  

> Full characterisation for quantitative comparisons to simulations. 
> We have developed analysis tools that should be converted to live tools for next shifts. 


