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Porthos within 
SwissFEL

S. Reiche

Porthos
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Reminder: Porthos timeline
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Pre-project
(Innovation for Porthos!)

Project realization
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“Pre-announcement” 
for Roadmap 2027 

submitted to 
ETH Board
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“Pre-announcement” 
for Roadmap 2027 

submitted to 
ETH Board

Porthos 
preproject

2025–2028 
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How to spend the 10 MCHF?

● After discussion at SSB, PSAC and elsewhere, high-level agreement to pursue 4–5 main 
directions during the pre-project (with emphasis on innovation!)

– Photoinjector improvements
– Extraction line with 6-GeV test stand
– Undulator development
– Advanced acceleration R&D
– Concepts for achieving full coherence

● Other important directions, not directly listed in the preproject, but important to push 
(emphasis on feasibility):

– Resonant kicker development (21 ns, possibly 14 ns)
– Additional gun laser system and infrastructure
– LLRF scheme to handle 21 ns (or less)
– Diagnostics readout to handle 21 ns (or less)
– Building annex for experiments

Porth
os 

Science Case
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How to spend the 10 MCHF?

After discussion at SSB, PSAC and elsewhere, high-level agreement to pursue four main 
directions during the pre-project (emphasis on innovation!)

Extraction Line & 
6-GeV Test Stand

Advanced  
Acceleration
R&D

Undulator 
Development

Athos

Aramis

Porthos
Photoinjector 
Improvements

bold face: principal investments
Concepts for 
achieving full 
coherence
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SINSB03 SINSB04 SINDI01SINXB01 S10CB01 S10CB02 S10CB03

SINSB01
SINSB02

SINEG01

BC1

325 MeV 305 MeV E = 750 MeV150 MeV
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Bunch compression schemes

Current layout: BC1 at 305 MeV

Photoinjector improvements
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SINSB01
SINSB02

SINEG01

SINSB03+ SINSB04+ SINDI01SINXB01 S10CB01 S10CB02 S10CB03BC1SINSB05+

Upgrade SINSB03/04, new station SINSB05:
● New 3-m structures (FERMI type, 30 MV/m)
● S-band BOCs
● 180 MeV per S-band station 

(1 HV modulator/klystron serving two structures) 

E = 1110 MeV690 MeV 660 MeV150 MeV

No changes after BC1X-band upgrade to 
cope with higher 
compression energy?
⇒ BD simulations 
needed...
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Option S-band upgrade only: BC1 at 660 MeV

Option needs further study!...

Bunch compression schemes

Photoinjector improvements
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SINSB01
SINSB02

SINEG01

SINDI01SINXB01 S10CB01 S10CB02 S10CB03BC1SINSB03+ SINCB01 SINCB02

E = 1230 MeV330 MeV150 MeV 310 MeV

Upgrade SINSB03:
● New 3-m structures (FERMI 

type, 30 MV/m)
● S-band BOCs
● 180 MeV from a single 

S-band station 
(1 HV modulator/klystron 
serving two structures) 

Move BC1 upstream 
by about 22 m 
● Compression 

energy stays at 
~300 MeV

● No X-band 
upgrade necessary

● Long shutdown! 

2 additional C-band stations in linac-1
● 2 x 240 MeV = 480 MeV additional 

beam energy
● Stay at current acc. gradient for 

klystron stability (30 MV/m)

Option needs further study!...

Bunch compression schemes

Option S-band & C-band upgrade: BC1 at 310 MeV

Photoinjector improvements
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Objective of today's meeting

● Compile a (more or less complete) wishlist of things that could be done in the WLHA bunker

─ Keeping in mind spatial limits but not financial / manpower limits (at this point)

● Provide a first prioritization in terms of relevance for:

─ SwissFEL Porthos (→ ask for funding within Porthos preproject)

─ SwissFEL overall (→ ask for funding through SwissFEL operational budget or GFA finance workshops)

─ PSI general (funding to be found elsewhere)

● Point out possible synergies between the activities.
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WLHA situation PSI speedikon
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WLHA situation PSI speedikon

ca. 7 m ca. 4 m

ca. 32 m (~30 m usable)
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WLHA situation courtesy Arealkoordination
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WLHA situation courtesy A. Gabard / J. Wickström
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WLHA situation courtesy A. Gabard / J. Wickström
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WLHA current situation courtesy A. Gabard / J. Wickström

C-band test stand LLRF test stand
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WLHA possible future situation courtesy A. Gabard / J. Wickström

Gun Diag. S-band? C-band?

Diag.

Laser

Diffraction
station?Diag.

Beam 
dump.

Proton test stand?

matching

Gun?
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WLHA wishlist
All the things we could do in the WLHA bunker (SwissFEL):
1 RF technology:

● Testing of new RF gun concepts (S-band, C-band, X-band,...)
 Towards smaller emittance, smaller energy spread for Porthos

● Conditioning of spare RF guns 
● Conditioning of RF structures (S-band and C-band)
● Testing of new low-level RF concepts

 e.g. three-bunch operation for Porthos
2 Cathode technology:

● Testing of new cathode coatings / concepts (e.g. «green» cathodes)
● Conditioning of cathodes?

3 Laser technology
● Hot spares for SwissFEL gun lasers
● Multibunch generation via beam splitting
● New developments?

4 Electron beam instrumentation:
● Testing of new diagnostics systems (pickups, readouts)

 e.g. readout at 21 ns bunch spacing
5 Undulator technology

● Does it make sense to test undulators at low energy?

All the things we could do in the WLHA bunker (beyond SwissFEL):
1 User science program

● Electron diffraction user station (see LCLS)

2 Proton test stand
● Ion source with RFQ (300 MHz?) 

 replacement for Cockcroft-Walton is urgently needed



Thank you
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