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• Long-term version of GATE/Geant4. 
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• Long-term version of GATE/Geant4. 
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• Long-term version of GATE/Geant4. 
• Dedicated version for proton and carbon pencil beam scanning radiotherapy. 
• Includes tools for institute specific Monte Carlo setups.
• Includes validation tests.
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Different centres use the 
same Monte Carlo settings 
and tools. 

This enables enhanced 
collaboration for clinical 
and/or research-based 
radiotherapy applications.
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Examples:
• AutoMC dose calculations for proton therapy (The Christie NHS Foundation Trust, UK)
• IDEAL dose calculations (proton and carbon ions, MedAustron, Austria)
• Proton radiography at the at Centre Antoine Lacassagne, France

Image: 
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Disclaimer:
This is only a 
selected set 
of projects!
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The Christie NHS Foundation Trust, UK:

GATE-RTion as the basis for AutoMC dose calculations for proton therapy
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P. Sitch, ART-NET Monte-Carlo Meeting (2020) 

The Christie NHS Foundation Trust, UK:

GATE-RTion as the basis for AutoMC dose calculations for proton therapy
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Gamma 3%/3mm pass %: Cumulative histogram Implementation data (March 2020):

202 Patients

328 Plans 

945 Beams

Impact of AutoMC:

• Reduction of patient specific 
quality assurance 
measurements.

• More flexibility in timing of 
these measurements.
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MedAustron, Austria:

GATE-RTion as the basis for IDEAL dose calculations (proton & carbon ions)
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Centre Antoine Lacassagne, 

France

GATE-RTion for proton radiography 
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Centre Antoine Lacassagne, France

GATE-RTion for proton radiography 
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GATE-RTion/AutoMC for proton LET and variable 

RBE modelling:

• LET calculation and scoring approaches (Smith et al. 

under review)

• LET spectra (Smith et al. manuscript in preparation)
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GATE-RTion2.0: LET and 
RBE tools for protons and 
carbon ions
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GATE-RTion/IDEAL for carbon RBE dose modelling:

• Carbon RBE dose using inputs fragmentation data from GATE-RTion (Resch et al., ESTRO 39

(2020). p. OC-0577, manuscript in preparation).

Page 25

What’s next in GATE-RTion?

GATE-
RTion2.0: 
LET and RBE 
tools for 
protons and 
carbon ions



Page 26

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?



Page 27

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?
A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Image: 
https://www.christie.
nhs.uk/media/7144/g
antry.jpg, 27.9.2021 



Page 28

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?
A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Why do we use GATE-RTion?



Page 29

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?
A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Why do we use GATE-RTion?
Different centres using the same settings and tools for 
Monte Carlo simulations enables enhanced collaboration.



Page 30

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?
A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Why do we use GATE-RTion?
Different centres using the same settings and tools for Monte Carlo simulations 
enables enhanced collaboration.

How do we use GATE-RTion?



Page 31

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?
A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Why do we use GATE-RTion?
Different centres using the same settings and tools for Monte Carlo simulations 
enables enhanced collaboration.

How do we use GATE-RTion?
Proton and carbon dose calculation and proton radiography.



Page 32

Wir schaffen Wissen – heute für morgen

What is GATE-RTion?
A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Why do we use GATE-RTion?
Different centres using the same settings and tools for Monte Carlo simulations 
enables enhanced collaboration.

How do we use GATE-RTion?
Proton and carbon dose calculation and proton radiography.

What’s next in GATE-RTion?



Page 33

Wir schaffen Wissen – heute für morgen
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A dedicated, long-term version of GATE/Geant4 (and tools) for proton and carbon 
pencil beam scanning radiotherapy. 

Why do we use GATE-RTion?
Different centres using the same settings and tools for Monte Carlo simulations 
enables enhanced collaboration.

How do we use GATE-RTion?
Proton and carbon dose calculation and proton radiography.

What’s next in GATE-RTion?
Improvements in LET and RBE calculations for proton and carbon ions.
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