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Outline

• Plasma Acceleration

• FLASHForward@DESY

• European strategy - Granada in 3 slides

• ALEGRO - fast forward to the future
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Plasma Wave Acceleration
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Plasma Wave Acceleration
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FLASHforward @ DESY
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FLASHforward @ DESY
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First results
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Research Projects
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X-1: Plasma Cathodes
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X-2: Energy booster
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X-3: High Average Power
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X-3: High Average Power
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X-3: High Average Power
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First FLASHForward
Publication
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FLASHforward Future
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Granada in 3 slides
Background – circles vs lines

Very approximate cost
LC vs circular based on
minimum of cost model
Cost = aE4/R + bR
where a,b “fixed” from
LEP – two curves are
most optimistic and
pessimistic LEP cost. 

BUT – luminosity of 
circular machine in 
this picture dropping 
steeply with E. 
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Future e+e- Colliders
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l FCCee/CEPC are for 1 IP (their CDR have 2 IPs)
l ILC Higgs Factory numbers do not include effective x�2.5 by polarization
l ILC 10 Hz collision requires ~ILC500

CLIC



 

Granada
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– “Consensus” 
• there is a strong physics case for an e+e collider as a Higgs factory
• the Japanese government needs to make a decision soon on whether 

it wants to proceed with hosting ILC

– No consensus
• What sort of e+e- collider should be built
• Linear or circular
• If linear, ILC or CLIC
• If circular, FCCee or CepC
• What to do in Europe if Japan did say “yes”
• etc.
• etc.



 

Realising the dreams?

~10 cm
~1 m

A laser-plasma-driven linear collider?
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Think big - ALIC
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Alegro aims for a collider with 30 TeV in centre-of-mass



 

Gamma-Gamma
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Beamstrahlung at 15*15 TeV is appalling – accelerating e+ in PWFA difficult.
Obvious thought is gamma-gamma 

s in mb

@1 TeV , “useful”
L(gg)/L(ee) ~ 10%

10 TeV



 

Think big - ALIC
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Alegro aims for a collider with 30 TeV in centre-of-mass



 

Reach
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BUT – gg can’t access all new physics cf e+e-



 

What is required?
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To inject some realism here (!), I think if is fair to say that we haven’t
the slightest idea how to do any of this – but it is great fun thinking about it!

Figure of merit 
for point-like 
cross-section is 



 

Summary & Outlook
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• PWFA is a vibrant and exciting field

• FLASHForward @ DESY is a new facility already
producing exciting results; unique capability to 
explore some aspects relevant to collider applications

• “Everyone” agrees that e+e- Higgs factory is next best
step

• No-one agrees whether it should be linear or
circular, what technology or where to put it

• Looking into the (distant) future, perhaps PWFA holds
the key to the next steps in particle physics

Many thanks to Richard D’Arcy, Michael Peskin & 
Philipp Roloff for figures and helpful discussions


