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Porthos

“Porthos, honest and slightly gullible, 
is the extrovert of the group, 

enjoying wine, women and song.”

Wikipedia, “Porthos”
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Content

● Objectives and deliverables: the SERI roadmap process

● Internal timetable

● Organization of the working group(s)

● Porthos options

● Decision process

● Where to go from here...  
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Objective and deliverable

● Goal: positioning of “SwissFEL Porthos” on the 

“Swiss Roadmap for Research Infrastructures in view of the ERI Dispatch 2025–
2028 (Roadmap for Research Infrastructures 2023)”
issued by the SERI (Swiss State Secretary for Education, Research and Innovation, German 
abbreviation SBFI).

● To end up on this roadmap, projects are subject to a lengthy multi-level selection 
procedure, for which a sound and well motivated concept including a credible cost 
estimate needs to be worked out. 

● The immediate deliverable is a two-page document summarizing the project (“fact 
sheet”), which will first be evaluated by the ETH council.

● This does not a priori mean that PSI wants to build Porthos in the period 2025–28! It may 
just as well be realized in 2029–32 only (with proton upgrades in 2025–28), or in stages 
between 2025 and 2032... in any case we will need a concept and a cost estimate! 
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Previous PSI projects on the roadmap

● 2015 Roadmap:

– SwissFEL Athos: 46M (2017–20) + 16M (2021–24)

– SLS 2.0: 2M (2017–20) + 83M (2021–24)

both under “planned research infrastructures of great scientific relevance”   

● 2019 Roadmap:

– SwissFEL Athos: 
under “update of national infrastructures on the 2015 roadmap” 

46M (2017–20) + 16M (2021–24) + 12M (2025–28)  

– SLS 2.0:
under “new [or substantially upgraded] national infrastructure projects in the 2019 roadmap ” 

2M (2017–20) + 167M (2021–24) + 29M (2025–28) 
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SwissFEL Athos on 
the 2015 roadmap
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SwissFEL Athos on 
the 2015 roadmap
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SwissFEL Athos on 
the 2019 roadmap
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SwissFEL Athos on 
the 2019 roadmap
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SLS 2.0 on the 
2015 roadmap
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SLS 2.0 on the 
2015 roadmap
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SLS 2.0 on the 
2019 roadmap
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SLS 2.0 on the 
2019 roadmap
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Other PSI projects on the 2023 roadmap

● High-Intensity Muon Beamline (HIMB):

– New target M at HIPA, collecting muons with large acceptance.

– Concept study coordinated by Andreas Knecht (NUM) and Daniela Kiselev (GFA).   

● Terbium-149 isotope production at HIPA (TATTOOS):

– Produce clinically relevant amounts of Tb-149 isotopes by sending 100 µA of the HIPA 

590 MeV proton beam (peeled off) to a spallation target. Bake out online, surface or laser 

resonance ionization and mass separation.

– TATTOOS stands for “Targeted Alpha Therapy using Terbium and Other Oncological Solutions”

– Concept study coordinated by Robert Eichler and Nick van der Meulen (NES) and Daniela 

Kiselev (GFA).

● Or other projects (suggestions welcome, but time is running out)

– Electron diffraction station?

– Dedicated small storage for UV radiation? Not needed anymore after latest SLS-2.0 changes!(?)
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Porthos: 2025–28 or later?

● Several options are considered for the timing of Porthos:

– Full realization in ERI period 2025–28. May be challenging after SLS-2.0!

– Partial realization in ERI period 2025–28 (e.g. switchyard with undulator prototypes), with 

the rest being realized in the period 2029–32 (staging the project).

– Postpone to ERI period 2029–32. After three periods of electron facilities, give the proton 

facility a chance for a significant upgrade.

– Regardless of the chosen option, we must deliver a cost estimate for the full project!

● Note: Gabriel Aeppli wants Porthos to be realized in 2025–28 for three reasons:

1) We must prevent PSI from taking a “wrong turn” in 2025 by focusing on proton upgrades!

2) By 2030, the high-rep.-rate machines in Stanford and Shanghai will dominate the scene and 

pressure will be high for PSI to follow suit with SwissFEL 2.0… We must make sure that all four 

beamlines of SwissFEL 1.0 are well underway by then!

3) SwissFEL must become more economical by providing more beamlines (more like a synchrotron).
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● The process towards the roadmap 2023 is expected to be very similar to the process that led to the last 
roadmap (2019). 

● From the “Leitfaden” to the roadmap 2019, as well as an SBFI communication from 3 Feb. 2020, we may 
infer the following timeline (translated to the 2025–28 ERI period):

Roadmap process

Phase Date Procedural steps

Preparatory phase
during 2020 SCNAT prepares discipline specific roadmaps 

Dec. 2020–Feb. 2021 SERI prepares the roadmap process. 

Phase I March–Dec. 2021 First assessment by ETH board and swissuniversities for facilities in their 
respective areas – requires a two-page fact sheet

Phase II Jan.–Aug. 2022 Scientific evaluation by SNF – requires a conceptual design report!
Only the highest ranked facilities proceed to the next level

Phase III Jan.–Dec. 2022 In-depth assessment of technical and financial feasibility, again by ETH 
board and swissuniversities for their respective facilities

Phase IV Jan.–Aug. 2023 SERI finalizes the roadmap report and presents it to the federal council.

Decisions Dec. 2024 Federal council presents ERI dispatch with recommended support for 
facilities to parliament, which votes on the dispatch. 
(The decision to actually build or upgrade a facility still rests with the 
ETH board or swissuniversities.)  

Implementation 2025–2028 Realization by ETH institutions / universities
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Roadmap process 2023

From SBFI document 502/2013/00614
 \ COO.2101.108.4.830917 (03.02.2020)
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From the SERI “Leitfaden” 
to the 2019 roadmap:

Roadmap process 2019

Source: https://www.sbfi.admin.ch/dam/sbfi/en/dokumente/2017/03/ch-roadmap-2019.pdf.download.pdf/170308_Leitfaden_Roadmap_2019_SBFI_DE.pdf
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● In preparation of the actual roadmap, the SERI asks the SCNAT for roadmaps of individual 
communities, e.g., photon science.

● These discipline specific roadmaps then form the basis for the actual SERI roadmap:

● The specific roadmap for photon science is prepared by the Swiss Society for Photon Science 
(SSPh). The FEL part in that roadmap is prepared by Rafael Abela.

Preparatory phase: discipline specific roadmaps

https://naturalsciences.ch/organisations/scnat/for_a_solid_science/networks_and_infrastructures/research_infrastructures
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ETH timetable (info from I. Günther-Leopold):

21 April 2021 ETH council meeting: first discussion of project ideas.
⇒ for this a two-page fact sheet is needed! (close to what actually goes into the roadmap)

early July 2021 ETH closed session (“Klausur”): in-depth discussion of projects

September 2021 Notification of SNF on ETH projects planned for the '23 roadmap

January 2022 Submission of final requests to SNF for evaluation

From this we can infer a rough PSI timetable (to be updated as more information becomes available):

early March 2021 Internal deadline for PSI evaluation (two-page fact sheet with supporting material) 

Earlier meetings for intermediate discussions:

14/15 Dec. 2020 Photon Science Advisory Committee (PSAC)

13 October 2020 SwissFEL Strategy Board (SSB)

PSI/ETH internal timeline

Phase I March–Dec. 2021 First assessment by ETH board and swissuniversities for facilities in their 
respective areas
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Fact sheet: 
example 
SLS 2.0
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Topics and associated people (machine):
● Beam dynamics: Sven Reiche, Eduard Prat, Eugenio Ferrari 
● Undulators: Marco Calvi
● LLRF: Zheqiao Geng
● Kicker: Martin Paraliev
● Timing & Synch., SwissFEL int.: Florian Löhl
● Diagnostics: Rasmus Ischebeck
● Laser systems: Alexandre Trisorio
● Building/infrastructure: Ivo Widmer
● Cryogenics: (und., quads, chicanes) Carolin Zoller
● RF and FCC-ee integration: Paolo Craievich

Invited for information: Mike  Seidel, Hans Braun, Daniela Kiselev, Marco Stampanoni (coordinator of 
photon science working group)

Working group (machine)
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Organization of the working group(s)

● Machine and photon science working groups work independently (first)
– avoid a crowd of 20 people for working group meetings;
– the two groups require very different organization (tiny beam dynamics group, huge 

scientific crowd!)
– no time to lose if a concept has to be circulated in early March!!

● Marco and Thomas meet every two weeks for status updates

● Machine working group will meet once per month for exchanges and updates (but 
experts are encouraged to interact more frequently if needed!)

– Suggested dates until the end of the year: 22 Sept., 27 Oct., 24 Nov. 

(SSB on 1 Dec., PSAC on 14–15 Dec.)
– Hybrid meetings until further notice.
– Let me know when you are ready to give an updated (I will let you know when you have to 

give an update...)
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How many options to consider?

● Management opinions:
– G. Aeppli: “You should come up with a technical menu of options, from which the 

science guys can choose.”
– M. Seidel: “In the end there should be two options for discussion.”

● My take: the machine group should initially come up with 3–4 feasible options covering a 
varying range of user demands and cost.

– e.g. tender versus hard X-rays, NC (affordable) versus SC (expensive) undulators...

● These options should then be compared to the user evaluation (running in parallel) to 

converge on two options to be followed up in detail.

● Joint meeting of the two working groups towards the end of the year to decide on 
options?
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Porthos within SwissFEL

S. Reiche
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Porthos boundary conditions

● Existing infrastructure
– 100 Hz repetition rate (unless we go for SwissFEL 2.0)

– 3–6 GeV electron energy

– about 100 m undulator length (building space)

● Technological feasibility
– E.g. undulator 0 < K < 2.5 

● Financial envelope
– 50–100 MCHF (G. Aeppli, 14 August 2020)

● Parallel operation with Aramis
– Cannot easily use e-beam energy to tune photon wavelength

● D'Artagnan to come after Porthos
– The Porthos evaluation should be done in the context of a fourth beamline,  which 

will complete the “SwissFEL portfolio”
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Another boundary condition(?)

Synergies? Conflicts? Radiation? 
To be evaluated!...

SwissFEL
0.4-6 GeV Linac

ARAMIS 
Undulator Line

extraction 
magnet focusing quadrupoles 

(may not needed tbv)
Sc-capture solenoid

Conversion target 

assemblyDD

S-band capture structure 

In nc (or sc?) long solenoid

Separationmagnet

Diagnostics:
Screen for spectrum
Charge monitor
Beam stop

From: P. Craievich, A. Grudiev, CHART proposal 
“FCC-ee Injector Design and Test Stand at PSI” 
(March 2020)

Timescale: Sep. 2020 – Dec. 2024

FCC-ee test stand
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SwissFEL space reservations

Second soft-X-ray line

Porthos

In the original construction zoning provisions for both additional soft- and hard-X-ray line
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SwissFEL building extensions

Second soft-X-ray line

Porthos
additional storey

for Porthos

For Porthos:
● Space for undulator line and optical hutch available in existing building
● Space reservation for experimental hall (today's “entrance triangle”)
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Detailed layout of Porthos line 
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A wide spectrum of options...

“No Porthos”

“SwissFEL 2.0”

“Aramis clone”

“Aramis + CHIC”

Upgrade existing Aramis with CHIC

Build a copy of the Aramis line (double the capacity)

Build a copy of the Aramis line but with CHIC

Superconducting undulators 
(for higher photon or more flexibility) “SC Porthos”

Undulators optimized for CHIC (shorter) “CHIC Porthos”

“Seeded Porthos”Build a separate FEL to seed Porthos (FEL2)

High rep.-rate superconducting machine

Longer-period undulators for tender X-rays “Tender Porthos”
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A wide spectrum of options...

“No Porthos”

“SwissFEL 2.0”

“Aramis clone”

“Aramis + CHIC”

Upgrade existing Aramis with CHIC

Build a copy of the Aramis line (double the capacity)

Build a copy of the Aramis line but with CHIC

Superconducting undulators 
(for higher photon or more flexibility) “SC Porthos”

Undulators optimized for CHIC (shorter) “CHIC Porthos”

“Seeded Porthos”Build a separate FEL to seed Porthos (FEL2)

High rep.-rate superconducting machine

Longer-period undulators for tender X-rays “Tender Porthos”

too borin
g!

too expensive!
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Summary of options for SSPh roadmap

⇒ see Sven's presentation!
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Homework assignment for the next meeting

● Think about Porthos... what would it mean for your area of expertise?

– For many areas, the details of the chosen option are irrelevant: gun laser, LLRF 

(three-bunch operation), resonant kicker, building extension, diagnostics (PM or SC 

options), FCC-ee integration,... 

– In these areas we can go ahead full steam with the conceptual work and cost 

estimates!

● Beam dynamics, undulators: explore the extremes within (and slightly beyond) the 

given boundary conditions 

– Show what is possible at what cost.

– Explain what is not possible or sensible (but might be asked by users), e.g.,

● Circular polarization?

● EEHG?
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Objective: management table of options

Option “SC Porthos A” “SC Porthos B” “Tender 
Porthos”

Porthos XY

science 
capabilities
(uniqueness?)

main
risks

estimated
cost

(examples)



Thank you for your participation!


	SwissFEL Porthos, visions for the future
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	0th order footprint of future FEL lines
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Acknowledgements

