
Minutes 28th AWAKE Run 2 Meeting,  
December 9th, 2020 

https://indico.cern.ch/event/983433/ 
 
Present: Livio Verra, Edda Gschwendtner, Giovanni Zevi Della Porta, Peerawan 
Wiwattananon, Eduardo Granados, Seongyeol Kim, Steffen Doebert, John Patrick Farmer, 
Niki Vitoray, Francesco Velotti, Joseph Wolfenden, Joshua Moody, Linbo Liang, Eugenio 
Senes, Pablo Morales Guzman, Patric Muggli, David Cooke, Luca Garolfi, Philip Burrows, 
Kook-Jin Moon, Collette Pakuza, Michele Bergamaschi, Ans Pardons. 
 
 
Matters Arising (Edda Gschwendtner) 
 

• Edda goes through last meeting’s minutes and actions: 
o John: he has continued working on the injection studies and will show today. 
o Nat, Valentine: they have followed up the discussion on the location for the 

UV laser. Valentine’s team is studying a location for the UV source and 
different strategies to reduce the effect of the long transport path. Eduardo 
is looking into transport with fibers. One issue to take into account is the 
timing jitter increase with the transport distance. The goal is to provide a 
first location and design by the end of January.  

 
• Edda confirms that 7 weeks of proton beam time in 2021 have been allocated for 

AWAKE. Now she will make the official beam request.  
 

• We are also preparing for the SPSC in January: we will show our physics plan for Run 
2. 

 
• The organization of the Run2 meetings might change in 2021: Edda will provide 

further details in due time.  
 

• Nat, Ans: to give an estimate for the Cost & Schedule Review in March, they are 
asking for integration and infrastructure cost estimate (e.g. for cabling) for Run2. For 
now, this can be a rough estimation coming from the experience from Run1. 

 
Injection studies with higher emittance beam (John Farmer) 
 
John continued the studies on the electron beam injection for Run 2c; in particular on the 
effect of an offset between proton and electron beams’ trajectories. The jitter has to be 
studied in a 6D phase space, that is difficult to conceptualize/show.  
 
He shows simulation results of an electron bunch traveling for 2 meters in wakefields driven 
by the “toy model” proton bunch. He notices that the transverse forces are different along 
the bunch: the head is not in the blowout, therefore it experiences lower/nonlinear fields.  
 
After 2 meters, the distributions are still the same, especially the transverse phase space: 
this is a signature of matching and emittance preservation.  
 
He then shows the same kind of simulations, but for a 30 µm transverse offset (in the y-
plane).  



He observes the beam oscillating in the y-direction: the relative phase space shows phase 
mixing and, finally, emittance grow up to a saturation value. Moreover, the emittance grows 
also in the other plane because the blowout is not correctly created (due to the oscillations). 
 
John explores two possible solutions to address this issue:  

• Increasing the initial emittance (with the same charge) can reduce the emittance 
growth ratio (but never quite preserve it). The problem is that a wider beam might 
not drive a blowout; one therefore needs to also increase the charge of the bunch.  

 
• Increasing the bunch charge: at first order this can effectively reduce the emittance 

growth, but other problems (especially beam-loading) become important and need 
to be considered.  
 

He shows simulation results for the same offset and same emittance but charge increased to 
400 pC (Comment from Steffen who points out that increasing the charge will come at the 
cost of an emittance increase): in this case the electron bunch drives the blowout even if 
there is an oscillation: the part of the bunch in the blowout preserves its emittance. For 2 
meters propagation, more than half of the beam sits in the blowout.  
 
Comment from Francesco: the amplitude of the oscillations seems to be limited to the initial 
offset: if this is reproducible, one could correct for it at the extraction.  
Comment from Patric: even if the amplitude is preserved, the divergence angle might 
change, posing difficulties on the beam catching at the plasma exit. Moreover, this is a jitter 
problem, so the offset will change randomly event by event.  
 
Any other business 
 
Nat will leave CERN by the end of next week. Edda thanks her for her commitment and all 
the work she has done during this year and wishes her all the best for her next projects.  
Edda also congratulates Eugenio, who just graduated and will continue working on AWAKE 
as a fellow in the BI group.  
 
Next meeting: to be scheduled. 
Agenda: to be defined 
 
Livio Verra, 
December 10th 2020 
 


