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PSI| Magnet section activities

A Introductionto the magnetsection: missionand core activities
A R&Dfor highfieldsand low-Power andSustainabléMagnets
A Panelof superconductingnagnetactivities

S. Sanfilippon behalf of the magnet section

Many thanks of all the magnet section members for. their.contribution and achievements

muEDMexperimentworkshopPSI,156-2026



Paul Scherrer Institute TETH Domain

1,,

SIES Neutron Sources SINQ and UCﬁ“\ SWISS nght Source SLS Mg

F‘ SWISS Muon Source SuS :

e ’I T
High- preC|S|on Particle Phy3|cs CHRISP

2 ‘ \‘ ’.4 A v
ey PSI West

{x

i
:




Accelerators for Science, Technology and Medicine
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Large Research Facilities and Proton TherapyCenter at PSI

Engines of discovery= Machine generating y PSI
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The upgrade of the Synchrotron Light Source - SLS2.0

https://www.psi.ch/fr/media/sls
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Stored beam in January 2025!
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Magnets forthe Swiss Light Source upgrade (2025)

34 000NdFeBblocks
16.6 tons

PMassembly at PSI
with 2 dedicated semi-
automatic machine

Permanent Magnets*

BN 56 Dipole
BS 4 Dipole
VB 96 Quad
VBX 24 Quad
Triplet 60
AN 120 Quad
ANM 24 Quad
BE 24 Dipole
VE 24 Quad
Total : 372

Electromagnets

QP
QPH
SXQ
SX
oC

CHV

55 Quad
53 Quad
24 6-Poles

264 6-Poles
264 8-poles
SOQ 264

112 Steering

Total: 780

Phase 1. >1000 magnetsl/3 of the magnet are made with NdFeB blocks
Phase 2: two 5T cryogen free superconducting superbends (NbTi coils)

PSI



Upcoming upgrade of HIPA
Project IMPACT = HIMB + TATTOOS

Courtesy of Mahir Dzambegovic Technical Design Report
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Saileon Tefap Ane https: i doralibar chigsiidioadipsi: T8449/PDE/
: : S : ps://lwww.dora.lib4ri.ch/psi/dload/psi:
2 * t linical studies
HIMB: Muon flux * 100 dingnostertslinie i£8) Aeschbacher-2025-IMPACT _technical_design_report-
- 10" surface muons/s = “Thera(g)nostics” (published_version).pdf

Timeline of IMPACT:2027/28 HIMBInstallation ;: 2029/30 TATTOO#®stallation

New target two new beam Lines at HIPA

- to increase the Muon rate production by a factor 100 (HIMB)
- create radioisotopes suitable for advanced cancer treatments (TATTOQOYS)
- Designand production of 35 magnets (solenoids, dipoles, Wobbler)



https://www.dora.lib4ri.ch/psi/dload/psi:78449/PDF/

Vertical correctors 2xAHE ~ Transportsolenoids 9xWST

Bendingdipoles 3xASH

9 coils /solenoid-3 types 8 coils /solenoid-1 type
lop= 618 A lp=410 A

Bendingdipoles ASP: 2+1
1

2 coils /dipole- 1type
lop= 200 A

15.06.2026




Magnets in operation at PSI end of 2025
Magnets in Operation at PSI 8

Machine Magnet In operation since
number
1974 (Ring)
HIPA 300 1984 (In;j. 1)
1996 (SINQ)
PROSCAN 100 2004
Gantry 3 13 2017
SwissFEL 373 2017&2021
SLS2.0 1019 2025
Total 1805
HIMB
34 2027 & 2029
TATTOOS

80 %are Electromagnets- 372 Permanent Magnets (SLSZ.O)ane superconducting cyclotron

PSlJune 15, 2026 Page9




PARKinnovAARET Innovation Park at PSI PSI

. Twenty companies
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23,000 square meters of ground surface Chemistry, Physics, and ~ Mechanical Workshops
Biology Laboratories

10 Paul Scherrer Institut PSI 15.06.2026



PSI| structure : directorate composed of competence centers

' ] PER: Human Resources Management

CNM Center for Neutron and Muon Sciences
' CCSCenterfor Corporate Services
CSDCenter for Scientific Computing, Theory and Data
CLSCenter for Life Sciences
CPSCenterfor Photon Science
CEECenter for Energy and Environmental Sciences
CAS Center for Accelerator Science and Engineering
Chief Staff g CPTCenter ofprotontherapy
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H Themagnetsection is in the department (ABT)oelongingto the CAScenter



Prof. R. Ganter .
Head of ABT

Accelerator Beam and Technology department  PSI

Mission : Design, build and operate statd-the-art accelerator components for PSI facilities

- Radiofrequency acceleration systems
- Highly stable and reliable magnet power supplies
Accelerator and beam lines magnetsade of permanent magnet, normabnducting and superconducting

technology
- Large scale accelerator vacuum systems

We educate apprentices and students and share our competences in collaborative R&D efforts with other
laboratories worldwide.
15/06/2026
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Overview of Magnet Section activities




Magnet section mission

Magnets in operation maintenance &
repair & spares (5%)

uMagnetic design

nCAD design

nProcurement

Magnet Design, Construction
and Tests for PSProjects (30 %)

nAssembly (PM &SC magnets)

uTests @ 4.2 K and 10 K

MMagnetic measurements

uMaintenance &Repair

Infrastructure for MagnetAssembly
and Measurements (10 %)

nSpare

€€€€<<<L

Master the entire magnet lifecycle, from design to installation

Pagel4




Magnetsfor accelerators. acomplextechnologicalproduct

Steps in process Integration

Input

¥ Cooling
Design & calculations [«— &

I .
Specificvation & CronemCS,\_
drawings :

v

Prototyping

*
Series production

| Gomem |

\ &
Installation &

A

comissioning . 'Sl Mechanic
v Qualification @ Assembly
Operation

* -
De-installation Magnet life cycle
Storage, dtstruction, From Thomas Zickler (CERN) dNormal

disposal Conducting Accelerator Magnets Juas2013




Requirements for Accelerator Magnets in 21st -
Century Research Facilities

Performance

effects

Operative
cost

Manufacturing

Operative cost : Electricity and maintenance
Robustness : Manufacturing quality + radiation damage




Stéphane Sanfilippo .
Section Leader- 8430 {

Magnet Section organigram TMai 2026

Magnet design &

measurements (8431

Ciro Calzolaio

v! g Group Leader
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Michal Duda

. Engineer, cold tests
AN,

Jaap Kosse
Magnetengineer

Giuseppe Montenero
Tests andneasurements

KirtanaPuthran
Engineer in Design
and Development

Rebecca Riccioli
Design &Vieasurements

Mechanical Engineering and
Infrastructure (8432)

Carolin Zoller
Group Leader

Alexander Gabard
MechanicsCAD (50 %)

.@, Serguei Sidorov

- I CAD, Technical design

- Roland Deckardt
Technician

Tobias Dorflinger
Mechanics

David Hirt
Mechanics

High Field Magnet®r
Accelerator(8433)
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Douglas Martins
Group Leader

Dmitry Sotnikovs
Engineer HFM ReBCO

InesPerdigadPeixoto
Magnet Engineer

JungTaelLee
Magnet Engineer

Thomas Michlmayr

CAD, Technical Design

Joop Van dekijnden
PhDStudentLTS
PSI & ETH

Alejandro Carlén Zurita-
Technician

Christian Lindner
Technician

| PSI

Material Processes and
Instrumentation (8434)

Swiss Accelerator
Research and
Technology

Andre Brem
GroupLeade (80 %)

Matteo Crescenti
PhDStudentHTS
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Sascha Rothlisberger
physics lab techician

Anna Stampfli
@ physics lab techician
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: Nicola Dimitri Kehl
' Mechanics
Colin Miiller

3 Mechanics LTS

Yannik Studer
Technician

-




In house know-how of the PSImagnet section

Design

A Multiphysics modelling In one lab we focus on:

A Magnetic

A Mechanics Room temperature magnets
A Thermal A Resistive

A CAD

A Permanent
Superconducting magnets
HTS cables A Low Tc superconductors
A High Tc superconductors
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Coil winding (LTS, HTS, Cu,MIC)
Heat treatment

Impregnation technology

Cooling systems
Assembly-Instrumentation
Metrology( LT, Ar ms, &)

To o J>o T To Do o

Measurement techniques
Power tests up to 2 KA
Field strength

Field mapping

Multipoles

Magnetic axis
Magnetisation PM magnets

To Joo T To Do o
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