
JOB OFFER

Position in the project:  Master Student

Scientific discipline: Physics

Job type (employment 
contract/stipend):

Stipend

Number of job offers:  1

Remuneration/stipend 
amount/month:

2000 PLN (Scholarship) 

Position starts on:  01.09.2019

Maximum  period of 
contract/stipend agreement:

7 months (possible extension up to 10 months)

Institution: Institute of Nuclear Physics PAN

Project leader: dr Antoni Ruciński

Project title: Development of dose distribution optimisation 
algorithms accounting for variable radiobiological 
effectiveness using GPU-accelerated Monte Carlo 
methods

Project description:

Institute  of  Nuclear  Physics  PAN  is  a  leading  physics
research institute in Poland. Since many years, IFJ PAN has
been leading cutting-edge cancer research projects in the
field of proton beam therapy. Cyclotron Center Bronowice
(CCB) IFJ  PAN is the first therapy centre in Poland, where
oncological  patients  are  irradiated  exploiting  scanning
proton beam. This type of radiotherapy allows to achieve
much better conformity od delivered dose to cancer volume
than in conventional photon therapy and to minimise dose
delivered to healthy tissue. Thereby, it increases the chance
of healing and minimises the risk of complications.
Advanced  treatment  planning  techniques  are  based  on
Monte Carlo methods. This allows to precisely calculate the
dose  distribution  in  patients  body.  Monte  Carlo  methods
exploiting  graphic  cards  (GPU)  processing  power  are
nowadays  of  interests,  as  they  significantly  improve  the
time  of  calculations  compared  to  processor-based  (CPU)
Monte Carlo engines enabling efficient preparation of robust
treatment plans.
Development  of  new  approach  in  treatment  plan
optimisation for proton radiotherapy is required, in order to
take into account:  patient anatomy variations,  positioning
uncertainty and variable radiobiological  effectiveness.  The
goal will be to prepare a dose distribution optimisation tool
exploiting  Monte Carlo methods and time performance of
GPU.

Key responsibilities include:

 selection of dose distribution optimisation algorithm 
dedicated for scanning proton beam radiotherapy

 implementation of optimisation tool using a Monte Carlo
code

 preparation of publication, conference talks and thesis
Profile of candidates/requirements:  solid background in data analysis, computer 

programming and scripting computer languages such as
 Matlab/Python or C++
 theoretical background on scanned proton beam 

radiotherapy



 theoretical background on optimisation methods in 
proton radiotherapy is an advantage

 fluency in english

Required documents: CV and motivation letter

We offer:

 a state-of-the-art research environment
 support through an interdisciplinary team of scientists
 arranging for flexible working hours to find a balance 

between work and family life/study
 scholarship up to 2000 PLN

Please submit the following 
documents to:

jobs@ifj.edu.pl

Application deadline: 31.05.2019 (interviews in June)

For more details about the position 
please visit (website/webpage 
address):

https://www.ifj.edu.pl/dept/no6/nz62/ar/job-offers/

Euraxess job/stipend offer (in case 
of PhD and postdoc positions):

Please include in your offer: 

“I hereby agree to the processing of my personal data, included in the application documents by 
the Institute of Nuclear Physics PAN, Radzikowskiego st. 152, 31-342 Kraków, Poland, for the 
purpose of carrying out the current recruitment process. I have been informed of my rights and 
duties. I understand that provision of my personal data is voluntary.”

Your personal data will be processed for the purpose of the recruitment procedure by the Institute 
of Nuclear Physics PAN in Kraków.


