HollandPTC – Beamline Research Proposal Form

Please use this form to prepare your proposal. The filled-in form should not exceed 8 pages, excluding references. Also refer to the HollandPTC – Beamtime Call info document. 
Description of the project
Confidential – Internal Scientific Review Document

1. General Information
Project Title:
 
Existing points of contact at HollandPTC (Name(s) and role, email addres):
 
Is the requested beamtime part of a research project that has already received funding? 
☐ Yes     ☐ No
If yes, please specify the project name and funding source:

Do you plan to apply for funding based on the results obtained at HollandPTC? 
☐ Yes  ☐ No
If yes, please indicate the planned funding scheme or call:
 
2. Applicant Information
	Name and First Name
	

	Title
	

	Institution
	

	Department
	

	Address
	

	Email
	




3. Co-Applicants
Name | Title | Institution | Email
 
4. Scientific Description
Main Experimental / Scientific Goals 
Provide a concise summary of the scientific objectives.
 



State of the Art and Background 
Provide an overview of the current state of research relevant to the proposed study.
 



Preliminary Work
Describe any preliminary data or previous studies supporting the feasibility of the proposed experiment.




Beyond the state of the art
Explain how the proposed approach advances beyond existing methods or knowledge.
 



Expected Results
Describe the expected outcomes of the experiment.




Relevance
What is the anticipated relevance of the results for the field of research?




Risk factors
What risk factors could limit the relevance of the results of the experiment?




Beam time slots
Discuss why the requested amount of beam time slots is adequate for the proposed experiment.

 



6. Experimental Plan / Protocol

Describe the experimental hardware setup that you plan to use. 




Describe the irradiated target/sample and how it will be contained and positioned. How many separate samples do you plan to irradiate?




Based on the description of the HollandPTC research beam in Annex A, provide a description of the beam characteristics required for your experiment (beam energies, dose to target or fluence, field size (if scattered beam), flux or intensity, mono-energetic beam or spread-out Bragg peak).




Briefly describe the preparation work that is needed on-site before an irradiation slot can start (setup, sample preparation, etc.). 




Briefly describe any work required after an irradiation slot (sample fixation, post-irradiation data acquisition, etc.).   




Do your samples require specific storage conditions before and/or after irradiation?
 (e.g., incubator, temperature control, shielding)

If so, describe in detail the requirements (e.g. storage duration, type of samples, number of samples including control). 


Does the experiment require special infrastructure, e.g. animal housing, large space for equipment, and multi-week storage of activated components?

  
7. Safety Declaration
General Safety
Are hazardous gases used?  ☐ Yes    ☐ No 
If yes, specify:
 
Will dangerous chemicals used?  ☐ Yes    ☐ No
 If yes, specify:

Biological Safety
Will human tissue samples be used? ☐ Yes    ☐ No
If yes, specify:

Will genetically modified organisms (GMO) be used? ☐ Yes    ☐ No
If yes, specify: 


Please note that experiments with animals need special preparation in terms of permits and logistics. If your experiment involves animals, please provide as much detail as possible (animal strain, gender, age, tumor model, etc.)

Please note that HollandPTC requires a mycoplasma test for any cell samples. 

 
9. Bibliography





Annex A – HollandPTC Research Beam Line Infrastructure
A.1 Overview
 HollandPTC operates a Varian ProBeam superconducting cyclotron-based proton therapy system with:
· two clinical rotating gantries,
· one dedicated ocular treatment room,
· and one fixed horizontal experimental beam line dedicated to research and development (R&D).  
The R&D beam line was developed to support a broad range of experimental activities in:
· radiation physics,
· detector development,
· dosimetry,
· radiation biology,
· proton radiobiology,
· radiation hardness testing,
· and related technological developments.  
A.2 Available Research Infrastructure
The R&D facility includes:
· a dedicated experimental irradiation room,
· a biological laboratory for cell culture work,
· a pre-clinical preparation room for in vivo experiments,
· a physics laboratory for experimental preparation and post-irradiation work.  
The experimental room contains:
· a fixed horizontal proton beam line,
· modular target stations,
· room laser alignment systems,
· remote monitoring cameras,
· Ethernet/BNC/SHV connectivity,
· and infrastructure for custom experimental setups.  

The modular target station consists of interchangeable Thorlabs-compatible plates (75 × 75 cm²) allowing reproducible positioning and alignment of user setups. Alignment reproducibility with respect to the room laser system is approximately 1 mm.  
Motorized positioning stages and remotely controlled sample holders are available for selected applications, including radiation hardness testing and radiobiological experiments.  
A.3 Proton Beam Characteristics
The HollandPTC R&D beam line delivers a clinical proton pencil beam derived from the Varian ProBeam system. The beam characteristics closely resemble those used for clinical intensity-modulated proton therapy (IMPT).  
Available beam energies
The accelerator supports proton energies ranging from 70 MeV up to 250 MeV. Lower energies down to about 20 MeV can be achieved by beam degradation inside the experimental room. 
Pencil beam mode
The native beam delivery mode is a pencil beam with approximately Gaussian lateral profiles. Typical beam spot sizes (σ) at isocenter range from:
· 5.4 mm at low energies,
· down to 3.5 mm at high energies.  
The beam line supports a broad range of beam currents and particle fluxes suitable for:
· detector characterization,
· irradiation testing,
· dosimetry studies,
· and radiobiology experiments.  
Beam intensities
[image: ]
Broad beam / passively scattered fields
For experiments requiring homogeneous irradiation fields, HollandPTC provides a passive scattering system based on a dual-ring scatterer design.  
Available square field sizes include:
· 2 × 2 cm²,
· 4 × 4 cm²,
· 8 × 8 cm²,
· 10 × 10 cm²,
· 16 × 16 cm²,
· 20 × 20 cm².  
Typical field uniformities range from 97 % to 99 %, depending on field size and beam configuration.  
Spread-Out Bragg Peaks (SOBP) can be generated using a dedicated 2D range modulator system.  
Proton flux in a 4x4 cm^2 field: 
[image: ]
Proton flux in a 10x10 cm^2 field: 
[image: ]
A.4 Dosimetry and Beam Monitoring
The beam line is equipped with several dosimetry and beam characterization systems, including:
· online beam monitoring chambers,
· Faraday cup systems,
· scintillation-based beam imaging detectors,
· multi-layer ionization chamber systems,
· ionization chamber dosimetry equipment.  
A dedicated beam monitor system is integrated into the beam delivery workflow and allows monitoring of:
· beam intensity,
· delivery time,
· delivered proton counts.  
Depending on the experimental requirements, HollandPTC can support:
· absolute dosimetry,
· fluence estimation,
· beam profile verification,
· and quality assurance measurements.
Applicants are encouraged to discuss dosimetry requirements with the HollandPTC research team during experiment preparation.
A.5 Radiobiology Infrastructure
The facility supports a range of in vitro radiobiology experiments under controlled irradiation conditions. Dedicated sample holders and positioning systems have been developed for:
· T25 flasks,
· well plates,
· petri dishes,
· and water phantom irradiations.  
A dedicated remotely controlled “flipper” system allows irradiation of adherent cell cultures in clinically relevant geometries while minimizing disruption of cell culture conditions.  
Water-equivalent phantom materials and water phantom setups are available to position samples at specific depths along the Bragg peak or SOBP.  
A.6 Experimental Support
HollandPTC strongly values scientific collaboration and provides support during:
· experiment preparation,
· feasibility assessment,
· beam line setup,
· beam delivery,
· dosimetry,
· experimental execution.
Depending on the nature of the experiment, support from:
· physics experts,
· beam line technicians,
· biology researchers
may be available.
Applicants are encouraged to discuss special infrastructure requirements early during proposal preparation.
A.7 Operational Information
Research beam time is generally scheduled on weekdays after completion of the clinical treatment program. Research teams can arrive during the day and prepare their experiment with the support by HollandPTC staff. 
Certain experiments may require additional safety reviews, particularly when involving
· activated materials,
· hazardous chemicals,
· biological materials,
· genetically modified organisms,
· or animal experiments.

Activated components, i.e. usually those exposed to the primary beam, will be kept at HollandPTC after the experiment until their level of radioactivity allows their safe release according to Dutch radiation protection regulations. They will then be shipped back to the research group at their expense. 
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Min Intensity [protons/s Max Intensity [protons/s

Energy [MeV] T per 800 nA] Sigma x [mm] Sigmay [mm]
70 4.07E+06 3.26E+09 5.47 5.29
100 1.11E+07 8.88E+09 4.64 4.50
120 2.34E+07 1.87E+10 4.30 4.23
150 3.86E+07 3.09E+10 4.02 4.04
180 7.60E+07 6.08E+10 3.86 3.90
200 1.69E+08 1.35E+11 3.80 3.81
220 5.97E+08 4.78E+11 3.72 3.70
240 1.10E+09 8.80E+11 3.66 3.54

250 2.36E+09 1.89E+12 3.42 3.45




image2.png
50 MeV at target, 4x4cm 70 MeV at target, 4x4 cm 120 MeV at target, 4x4 cm 200 MeV at target, 4x4 cm

Nominal Beam Current (nA) collimated square field collimated square field collimated square field collimated square field
¢ [#/(cm2-s)] ¢ [#/(cm2-s)] ¢ [#/(cm2-s)] ¢ [#/(cm2:s)]

1 1.55E+04 8.07E+04 9.26E+04 1.29E+06

5 7.76E+04 4.04E+05 4.63E+05 6.45E+06
10 1.55E+05 8.07E+05 9.26E+05 1.29E+07
20 3.10E+05 1.61E+06 1.85E+06 2.58E+07
40 6.21E+05 3.23E+06 3.71E+06 5.16E+07
100 1.55E+06 8.07E+06 9.26E+06 1.29E+08
200 3.10E+06 1.61E+07 1.85E+07 2.58E+08
300 4.66E+06 2.42E+07 2.78E+07 3.87E+08
400 6.21E+06 3.23E+07 3.71E+07 5.16E+08
500 7.76E+06 4.04E+07 4.63E+07 6.45E+08
600 9.31E+06 4.84E+07 5.56E+07 7.74E+08
700 1.09E+07 5.65E+07 6.48E+07 9.03E+08

800 1.24E+07 6.46E+07 7.41E+07 1.03E+09





image3.png
50 MeV at target, 10x10 cm 70 MeV at target, 10x10 cm 120 MeV at target, 10x10 cm 200 MeV at target, 10x10 cm

Nominal Beam Current (nA) collimated square field collimated square field collimated square field collimated square field
¢ [#/(cm2-s)]  [#/(cm2-s)] & [#/(cm2:s)] ¢ [#/(cm2-s)]

1 1.44E+04 7.02E+04 8.73E+04 1.24E+06

5 7.20E+04 3.51E+05 4.37E+05 6.20E+06
10 1.44E+05 7.02E+05 8.73E+05 1.24E+07
20 2.88E+05 1.40E+06 1.75E+06 2.48E+07
40 5.76E+05 2.81E+06 3.49E+06 4.96E+07
100 1.44E+06 7.02E+06 8.73E+06 1.24E+08
200 2.88E+06 1.40E+07 1.75E+07 2.48E+08
300 4.32E+06 2.11E+07 2.62E+07 3.72E+08
400 5.76E+06 2.81E+07 3.49E+07 4.96E+08
500 7.20E+06 3.51E+07 4.37E+07 6.20E+08
600 8.65E+06 4.21E+07 5.24E+07 7.44E+08
700 1.01E+07 4.91E+07 6.11E+07 8.68E+08

800 1.15E+07 5.62E+07 6.99E+07 9.92E+08





