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Born in 1960
Studied physics
Worked in particle physics and in radiation therapy

Message:
Life as a physicist can be very interesting & colourful

About myself…



• Provincial town in Germany, bored
• Got interested in astronomy

Highschool

1976



Highschool

Texas Instruments SR-52
(1975-1977)



Comet West 1976









1975 – 1978 as participant, 1979 – 1981 as organizer
International community with common interest
Work together but also have fun
Networking, meet young professionals in astronomy

International Astronomical Youth Camps 1975 - 1981 



Organizing conferences, schools, IEEE…  already learned skills back then

International Astronomical Youth Camps 1975 - 1981 

1981

2023

www.iayc.org



Discussions in IAYC lead to participation in German national science contest
1978: got kicked out early
1979: try again
Monte Carlo simulation of comet breakup generating
a meteor shower

→ 2nd winner nationwide
☺

National Science Contest 1978-1979



Attend Nobel Prize ceremony in 1979





Study the basics (physics, mathematics) in Münster, Germany
Also astronomy→ get student job in the astronomical institute
Observing with professional equipment
First publication
But: frustration that you can only watch, not do experiments
→ Take a break for 1 year, do something else

19.06.2026Paul Scherrer Institut PSI

Studying Physics 1979 – 1985 (Master)



Plasma fusion – Tokamak at EPFL, Lausanne, Switzerland
Working in instrumentation and data analysis
Read textbook on fusion from cover to cover

Understand that:
• These machines are supercomplex
• Must breed tritium from lithium
• Radiological & chemical hazard
• Resources limited

Conclusion: this will take a long time before success!

→ Try to get into high energy physics…

«Sabbatical» 1983/84

Tokomak TCA, Lausanne 1983



NA10: fixed target experiment at CERN SPS
Study Drell Yan process (test of Standard Model)

Byproduct: production of Ypsilon meson

Discovery 1977
(Fermilab, L. Lederman)  →

Master thesis 1984/85



NA10: Detector completed, data taking started 1978
My job: data taking, analysis of Y production

Master thesis 1984/85

Positive:
First time work in international environment
First contact with CERN library tools: HBOOK, GEANT, 
…
4 publications
CERN a fascinating place

Negative:
Shifts very boring: night shifts, change magnetic tapes, 
If something breaks call somebody
Some people got jealous because of the publications



Testing Standard Modell with HIGH PRECISION, not HIGH ENERGY
PSI proton cyclotron, 590 MeV, 2.4 mA current
→ Production of high intensity pion and muon beams

SINDRUM II Experiment at PSI
Normal decay: µ⁻ → e⁻ + νµ + ν̄ e
Forbidden: µ⁻ → e⁻ without neutrinos

Mass µ: 105.7 MeV/c²
Mass e:       0.5 MeV/c²

PhD Thesis 1986-1991

SINDRUM II (PSI) 



1986, 1987: shifts taking data for other PhDs
1988: build new detector
1989: data taking (32 weeks!)
1990: data analysis + writing thesis

PhD Thesis 1986 - 1990
Result: 
branching ratio µ⁻ → e⁻ < 4 x 10-12



1991: Join IT department as supporter for experimentalists
1992: change to network group
• Leaving science ecosystem, do more engineering work
1993: E-Mail system for all PSI
• Very interesting: wish for commercial system→ negotiations with SW & HW companies
• Project plan, implementation, operations, user support

IT Department 1991 - 1994



IT Department 1991 - 1994

1994: Smaller project – readout of environmental monitoring station



«do more than what you are asked to do»
Analysis of 10 year weather data

IT Department 1991 - 1994

White: wind
Blue: wind AND rain



An absurd misjudgement (1991) 

NCSA Mosaic
(1993)



Protontherapy = radiation therapy of cancer with protons
Better geometrical precision than X-rays but more complicated

Task: shape the dose distribution according to the tumour
Conventional method: scatter beam and use collimator

Protontherapy 1995 - 2025



«pencil beam scanning» (PBS)

Tumor

magnet

Range shifter plates

protons



• At PSI a small group (15 people) was working on PBS
• Successful demo experiment in 1989
• Decision to build the world’s first clinical PBS unit
• Project plan: start patients in 1996

• 1 person working on control system left in 1994
→ PANIC !!!

Protontherapy 1995 - 2025

1989

1994



Control System finalized and debugged
First patient treated November 1996

For 12 years the only PBS unit worldwide

Today PBS is standard for protontherapy

Protontherapy 1995 - 2025



PSI expanded protontherapy
Install dedicated cyclotron
Build second generation treatment unit
Integrate additional commercial treatment unit
Continuous upgrades, operations support

Leading Controls group (up to 12 engineers) 2003 - 2015

Protontherapy 1995 - 2025



HEP: Detector→ Single event → Analysis of many events

Pencil beam scanning: Gantry→ Single spot→ Analysis of many spots

Optimizing PBS using tools from high energy physics

→Write logfiles with per-spot-data



CERN: HBOOK → PAW → ROOT

https://ep-news.web.cern.ch/content/interview-rene-brun



Logging information per spot

/****************************************************

contents of output buffer:

index contents

0       spotnumber

1       Preset Monitor 2

2       delay_to_add for Preset Monitor 2 

3       Monitor1 single gated

4       Monitor2 single ungated

5       dose measured by U strip chambers

6       dose measured by T strip chambers

7       U center nominal

8       U center actual

9       T center nominal (should always be 0)

10      T center actual

11      U FWHM nominal

12      U FWHM actual

13      T FWHM nominal

14      T FWHM actual

15      sweeper hall probe nominal

16      sweeper hall probe actual

/****************************************************

contents of output buffer:

index contents

17      gantry position X

18      gantry position Y

19      gantry position Z

20      actual range shifter plate settings plate

01...24

21      actual range shifter plate settings plate

25...40

22      10 kHz clock ungated single

23      10 kHz clock gated single

24      ADG3 hallprobe nominal value [0.1 mV]

25      ADG3 hallprobe actual value [0.1 mV]

26      10 kHz clock summed gated

27      10 kHz clock summed ungated

. . .

128 parameters per spot



Position sensitive IC (Kapton foil with 4mm aluminium strips)
Measure beam position and shape

Pencil beam scanning needs to control dose AND position



During commissioning of Gantry 1: interlocks due to spot position error
(difference nominal/actual position out of tolerance)

Use HEP tools to analyze proton therapy data

Spot dose [MU * 104]
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→ Introduce dose dependent tolerance!



Logfiles proved to be a valuable tool for Patient Specific Quality Assurance
• Back calculation of dose and dose distribution from monitor units, table

position, beam settings etc. (PhD thesis; now a routine tool)
• Current project: retrospective analysis of PSI Gantry treatments

• «Modeling of proton RBE variations in patients: Retrospective analysis of 20 
years of treatment of chordoma and chondrosarcoma cancer patients”

A useful tool for Quality Assurance

RBE is hypothesized to be affected by numerous factors, among which dose averaged 

LET. Other, more "exotic" quantities that have sparked interest in the last years 

are Dose rates … Thanks to the logfiles we can reconstruct all these quantities  

and get as close as possible to the actual delivered physics quantities.

We can approximate the dose rate because the timings of the spots were recorded 

(timestamps and durations)

Bastien Golomer, PSI PhD student



2016 major reorganisation: less operational responsibility, more strategic projects

Example: Protontherapy project in Hefei, China
Chinese very interested in collaboration, but significant opposition at PSI
Solution:
• PSI spin off company designs copies of PSI beamline diagnostics
• Manufacturing by Swiss (and German) companies
• Sell to China ☺

Get experience in technology transfer
Mediate negotiations between European and Chinese companies
Use my know how and experience in foreign environment
Many interesting trips to China ☺

Protontherapy 1995 - 2025









NPSS Real Time Conference: participant since 1999, organizing committee since 2016
NPSS Leadership (AdCom) since 2017
Enormously expanded my network and impact!

IEEE - NPSS



IEEE NPSS Schools



Find out what you want to do
Do more than what you are asked to do
Be open and flexible
Use opportunities
Choose the people you like to work with

Conclusion




