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New Porthos timeline
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“Pre-announcement” 
for Roadmap 2027 

submitted to 
ETH Board
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Porthos preproject: possible elements

Relevance for Porthos

Synergy with
existing 
PSI effort
(and $$$)

Three bunch generation
& acceleration test

(third gun laser with lab, LLRF)
5 MCHF?

Diagnostics upgrades
(handle shorter bunch spacing)

0.5 MCHF?

Fast kicker development
(28 → 21 ns bunch spacing)

0.5 MCHF?

Extraction and 
transfer line

(switchyard installation)
2–3 MCHF?

FCC

Low-emittance test stand
(photoinjector with laser
system and diagnostics)

3 MCHF?
I.FAST

Test of new 
acceleration schemes
(e.g. cryo-C-band, plasma)

3 MCHF? (ACHIP?)

Undulator prototype
(cryo-APPLE-X)

1.5 MCHF?
SLS-2.0?

RF injector upgrade
(incl. relocation of BC1)

4–5 MCHF?

SwissFEL
(overall im-
provement)

● Assume ~ 10 MCHF 
for pre-project:
→ 2 large items plus 
1 –2 smaller items?

● What are our 
priorities?

● Additional funding 
sources?
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Porthos preproject: 4 main elements

Extraction and transfer line Undulator prototype

New acceleration schemesUltra-low emittance gun
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Porthos preproject I: Extraction and transfer line

● Main questions:

– Cost/feasibility of an early realization (with dipole extraction)?

– Embedding in global Porthos project (rough design of the full line)

– Added value for Porthos to have an extraction line before project start

● Test of Porthos diagnostics?

● Test of Porthos undulator prototype?

● Synergies with other projects:

– P^3 Project (Positron Production at PSI):

● What is the mutual impact?

● Can we realize/finance the extraction line even before the preproject? 

● Brain storming leader: Sven Reiche
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Porthos preproject II: Undulator prototype

● Main questions:

– Is cryo-APPLE-X really the undulator we want for Porthos?

– What is the state-of-the art worldwide for this technology?

– Which crucial properties do we need to verify with the prototype?

– Cost/feasibility of a prototype (location, cryogenics etc.)

● Synergies with other projects:

– SLS-2.0 undulators?

– Other labs?  

● Brain storming leader: Marco Calvi
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Porthos preproject III: Ultra-low emittance gun

● Main questions:
– How can we lower the emittance at the gun even further? RF technologies, configurations,...

● What is the ultimate limit?

– What will be the benefit for Porthos (achievable photon energy, FEL power etc.)?

– What will be the benefit for the other SwissFEL beamlines?

– How to deal with an ultra-low emittance beam (compression scheme, laser heater etc.)

– Cost/feasibility of a test stand with prototype gun at PSI?

● Synergies with other projects:
– I.FAST (Innovation Fostering in Accelerator Science and Technology)

● EU Horizon 2020 programme May 2021 – April 2025
● PSI participates with a C-band gun prototype 

● Brain storming leader: Simona Bettoni
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Porthos preproject IV: New acceleration schemes 

● Main questions:

– What are the options? Cryo-C-Band, Dielectric Laser Acceleration (DLA), plasma-wakefield 

acceleration (PWFA)?

– Cost versus benefit in view of the Porthos objectives?

– Cost/feasibility of a test stand?

● Synergies with other projects:

– EuPRAXIA (Mike via EPFL)

– CERN laser & plasma acceleration expert panel

● Brain storming leader: Rasmus Ischebeck



Thank you
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