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Annex 1
General data

A) General information about the project and the candidate
(This information is provided to the reviewers and panelists.)

e Helmholtz Investigator Group leader (full name):
Miriam Katharina Brosi

e Project title

Beam Dynamics and Collective Effects in the Generation and Propagation of Stru
o 4-6 Keywords

® Accelerator physics
® Beam dynamics

® Collective effects
® Custom beams

e FLASHRT

® Microbeam RT

e Summary in English (max. 200 words). Please formulate this summary to be
comprehensible to scientists without expertise in your field.

The proposed project will revolve around temporally and spatially structured
accelerator-generated beams, required for novel radiotherapy methods such as
FLASH and Microbeam RT. The focus will be on the involved accelerator physics,
in particular the investigation of collective effects within these complex beams, a
connection that has so far received little attention. The involved, densely
populated pulses lead to strong interactions between the particles and the particle
ensembles with the environment, the so-called collective effects. These can have
a strong influence on the beam shape, an important parameter for successful
radiation treatment. In order to improve the predictability of the beam properties
on target, the consideration of collective effects is additionally extended to
beam-matter interactions outside the accelerator. This, combined with systematic
investigations of applicable diagnostic methods, forms the basis for research into
the possibilities and limitations of accelerator-based pulse shaping and
modulation. To this end, methods for generating customized, predefined particle
distributions for radiotherapy will be developed and demonstrated within this
project. Beyond this, the project has the potential to contribute to the
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¢ Nominating Helmholtz Center
Karlsruhe Institute of Technology

¢ Name and organizational unit of host scientist

Prof. Dr. A.-S. Mdlller, Institute for Beam Physics and Technology

e German university partner

N/A

e Current host institution

Lund University, MAX IV Laboratory, Lund, Sweden

e Short CV (max. 500 characters, only key points; please include work experience and
academic studies and indicate durations)

Date of the doctorate award (dd/mm/yyyy): 31/01/2020

Academic studies and work experience Duration (mm/yyyy — mm/yyyy)
- BSc. in Physics, KIT, Karlsruhe 10/2008 - 05/2012

- MSC. in Physics (with distinction), KIT, Karlsruhe 06/2012 - 09/2014

- Dr. rer. nat. (summa cum laude), Laboratory for 01/2015 - 01/2020
Application of Synchrotron Radiation (LAS), KIT,

Karlsruhe

- Postdoctoral researcher, Insitute for Beam Physics 02/2020 - 12/2021

and Technology (IBPT), KIT, Karlsruhe

- Guest-scientist, Laboratoire de Physique des Lasers,

Atamac at Malarnilae (Dhl AM\ 1 Inivarcitd dac 1019021 _ 1219091

Academic age (to be filled out by the Helmholtz head office):
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¢ International research experience during Phd or postdoc phase

Type of research experience Duration (mm/yyyy — mm/yyyy)

- Guest-scientist, Laboratoire de Physique des Lasers, | 10/2021 - 12/2021
Atomes et Molécules (PhLAM), Université des
Sciences et Technologies de Lille, France

- Postdoctoral researcher, MAX IV Laboratory, Lund 01/2022 - now
University, Sweden

e Summary of publications (max. 300 characters)
Total number of publications: 71,0

Hirsch-Index 11,0 ; Citation database: Google Scholar

First authorships (if applicable): 15 (4 peer-reviewed)

Please highlight three crucial contributions to your field:

a) M. Brosi et al., Proc. IPAC’'23 (2023), doi:10.18429/jacow-ipac2023-v

b) M. Brosi et al., Phys. Rev. Accel. Beams 22 (2 2019), doi:10.1103/Ph

¢) M. Brosi et al., Phys. Rev. Accel. Beams 19 (11 2016), doi: 10.1103/F

e Summary of awards (max. 200 characters)

Award Date

- Otto-Haxel-Award for Physics 2020, KIT Freundeskreis und 07/2023
Fordergesellschaft e. V. (KFG)

- Helmholtz Doctoral Prize 2020 (RF Matter) 05/2021
- Full Scholarship, Helmholtz International Research School for | 02/2015 -
Teratronics (HIRST), KIT 02/2017

¢ Helmholtz Research Field (in case of more than one, please list in order of relevance)

Matter

¢ Helmholtz Program-orientied funding stream (PoF)

Matter and Technology, Accelerator Research and Development
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B) Further information about the candidate and the application

(This information will not be passed on to the reviewers and panelists, but will only be used
for internal processing of the application.)

e Summary in German (max. 200 words). Please formulate this summary to be
comprehensible to scientists without expertise in your field.

Im Fokus des vorgeschlagenen Projekts werden zeitlich und raumlich strukturierte,
von Beschleunigern erzeugte Teilchenstrahlen stehen, die fur neuartige
Strahlentherapieverfahren, wie FLASH und Microbeam radiotherapy, benotigt
werden. Der Schwerpunkt liegt dabei auf der beteiligten Beschleunigerphysik,
insbesondere der Untersuchung kollektiver Effekte innerhalb dieser komplexen
Strahlen, ein bisher wenig berucksichtigter Zusammenhang. Die verwendeten, dicht
besetzten Pulse fUhren zu starke Wechselwirkungen der Teilchen untereinander
sowie der Teilchenensembles mit der Umgebung, den sogenannten kollektiven
Effekten. Diese kdnnen einen starken Einfluss auf die Strahlform haben, ein
wichtiger Parameter fur eine erfolgreiche Strahlenbehandlung. Um die
Vorhersagbarkeit der Strahleigenschaften auf dem Target zu prazisieren, wird die
Betrachtung der kollektiven Effekte zusatzlich auf die
Strahl-Materie-Wechselwirkung auRerhalb des Beschleunigers ausgedehnt. In
Verbindung mit einer systematischen Untersuchung geeigneter Diagnosemethoden
bildet dies die Griindlaae fiir die Frforschiina der Maalichkeiten 1ind nhvsikalischen

¢ Contact information Helmholtz Investigator Group leader

Complete current address:

Mollevangsvagen 14B, 222 40 Lund, Schweden

E-mail: Mmiriam.brosi@gmx.net

Telephone number: +4915120104548

o Current employment status (permanent position or start and end date in case of a fixed-
term contract)

Postdoctoral researcher (since 17.01.2022, contract until 16.01.2025)

e Gender:

Female
o Nationality:

German
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o Career break after award of the doctorate, e.g. periods of maternity and parental leave,
care leave, serious illness or other unavoidable downtime (if applicable)

Career break reason Duration (mm/yyyy — mm/yyyy)

For maternity leave / parental leave of the birth giving parent, the track record considered can be
extended by 18 months, or if longer by the amount of leave actually taken until the call deadline, for
each child born after the PhD award. If you would like to receive a lump-sum credit of 18 months,
please enter the month and year of birth of your child / children.

Date of birth of children (mm/yyyy):

¢ Have you applied for funding with this research proposal at another funding program? If
yes, please state the program and organization.
Please note: Candidates cannot apply for the Helmholtz Investigator Groups if they are already
receiving funding from a similar program (such as the German Research Foundation’s /DFG
Emmy Noether Groups).

Emmy Noether Group at German Research Foundation (DFG) submitted on
30.01.2024

¢ Have you applied for an ERC (starting) grant?

O Yes, in (yyyy): E No

Were you invited to present your ERC (starting) proposal (and thus are listed)?

O Yes, in (yyyy): E No
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¢ In case of a resubmission of the application
Project number and year of the initial application: -

Please describe the changes compared to the initial application (max. 300 words).

e Have you been informed about the evaluation procedure, regulations, and the probability
of reaching the offered permanent position by the Helmholtz Center?

El Yes O No

e Upon positive evaluation, what will your employment position be:

O Staff scientist (permanent contract)

O Leadership position (i.e. permanent contract including a budget and personnel)

(@® Other, please provide details:

Support for an application for a W1 professorship will be given; Permanent staff

F S T T R L LT

e Intended project start (dd/mm/yyyy): 01/05/2025
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