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Motivation: Mouse model

Mouse ear tumor

B mm

Requirements:

* Irrad. vol.: 5x 5 x5 mm?3
Dose: 4 Gy

Doserate: 1 Gy/min

Pulse dose: 600 mGy/shot
Homogeneity: +/- 5 %

Vaccum| Air
SC: Scatter foil KW: Kapton Window RCFs: Radiochromic Films AP: Aperture

IC: lonization Chamber MC: Markus Chamber 1
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Dosimetry: Mouse model

Beam-line

Vaccum| Air

Dose at irradiation site

A

Absolute dosimeter:
— 3D dose distribution (RCFs)
—» Absolute dose value (MC)

MeV

SC: Scatter foil KW: Kapton Window RCFs: Radiochromic Films AP: Aperture
MC: Markus Chamber 2
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Dosimetry: Mouse model

Dose at irradiation site

A A

Beam-line

Absolute dosimeter:
— 3D dose distribution (RCFs)
— Absolute dose value (MC)

Vaccum| Air

Me'

SC: Scatter foil KW: Kapton Window RCFs: Radiochromic Films AP: Aperture
IC: lonization Chamber  MC: Markus Chamber 2
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Dosimetry: Markus chamber

Saturation of Markus chamber

Correlation of MC & IC approximate dose-per-pulse in Gy
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(Gotz, et al., 2017, PMB)

Fit parameters:
Slope: 0.27 Gy/InC Offset: -0.33 Gy
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Dosimetry: Mouse model

Dose at irradiation site

A A

Beam-line

Absolute dosimeter:
— 3D dose distribution (RCFs)j
—» Absolute dose value (MC)

Vaccum| Air

48 MeV

SC: Scatter foil KW: Kapton Window RCFs: Radiochromic Films AP: Aperture
IC: lonization Chamber  MC: Markus Chamber 4
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Dosimetry: Mouse model

Dose at irradiation site

A A

Beam-line

Absolute dosimeter:
— 3D dose distribution (RCFs)j
—» Absolute dose value (MC)

Vaccum| Air

48 MeV

SC: Scatter foil KW: Kapton Window RCFs: Radiochromic Films AP: Aperture
IC: lonization Chamber  MC: Markus Chamber 4
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Time of Flight: Set-up

Detector Oscilloscope
Fiber
Aperture:
Proton beam:
v Fllght length = 2.08 m

1,4 cm

A

Fast scintillator:
200 pm
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Time of Flight: Set-up

Detector Oscilloscope
Fiber
Aperture: B
14 mnﬁ
Proton beam:
R Fllght length = 2.08 m
< Time of flight signal
A 401
— 30- Zero signal
Fast scintillator: :
200 pm z 20
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Time in ns
5
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Time of Flight: Response A

Detector Oscilloscope

|

Fiber

Aperture:
14 mm

UV laser beam
~260 fs Submitted paper:
A 257.5 nm (Loeser, et al., 2620 OSA)
5
<
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Signal in mV

Time of Flight: Mouse model

Signal deconvolution

40
— Signal
30{|— Ana. deconv.
— [ter. deconv.
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Marvin Reimold | m.reimold@hzdr.de | www.hzdr.de | HZDR

Mitglied der Helmholtz-Gemeinschaft


mailto:m.reimold@hzdr.de
http://www.hzdr.de/

Time of Flight: Mouse model

Signal deconvolution Time binning
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Time of Flight: Mouse model

Signal deconvolution Time binning
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Time of Flight: Mouse model

Signal deconvolution
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Time of Flight: Depth dose homogeneity VA

| Depth dose distribution stack 1| | Depth dose distribution stack 2 |

569 - RCF Film [#] 20CB - RCF Film [#]
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Time of Flight: Depth dose homogeneity

| Depth dose distribution stack 1| | Depth dose distribution stack 2 |

569 - RCF Film [#] 20CB - RCF Film [#]
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Time of Flight: Depth dose homogeneity p PAS

Depth dose distribution stack 1 Depth dose distribution stack 2
569 - RCF Film [#] 20CB - RCF Film [#]
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Summary VA [

Absolute dosimetry (not possible during mouse irradiation):

* RCF stacks are used to measure the 3D dose distribution at the mouse ear position
* No online information & time consuming evaluation
* Information about homogeneity and shape of the dose distribution

* Markus chamber is used to measure the dose at the mouse ear position
* Online information
* No information about homogeneity and shape of the dose distribution
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Summary VA [

Absolute dosimetry (not possible during mouse irradiation):

* RCF stacks are used to measure the 3D dose distribution at the mouse ear position
* No online information & time consuming evaluation
* Information about homogeneity and shape of the dose distribution

* Markus chamber is used to measure the dose at the mouse ear position
* Online information
* No information about homogeneity and shape of the dose distribution

Reference dosimetry (possible during mouse irradiation):

* lonization chamber is used to measure a reference dose which correlates to the
dose at the mouse ear position
 Online information
* No information about homogeneity and shape of the dose distribution

* Time of flight is used to measure a reference dose and proton energy spectrum
which correlate to the dose and proton energy spectrum at the mouse ear position
* Online information
* Information about homogeneity and shape of the dose distribution
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Outlook: OCTOPOD detector A

RadEye sensor

200 ym pinhole

o Liquid
230 mm scintillator
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Outlook: OCTOPOD detector

RadEye sensor 70 MeV protons

conventional beam-line

230 mm scintillator
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Outlook: OCTOPOD detector

RadEye sensor 70 MeV protons
conventional beam-line
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Outlook: OCTOPOD detector

RadEye sensor 70 MeV protons
- conventional beam-line
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Outlook: OCTOPOD detector P

RadEye sensor 70 MeV protons
conventional beam-line

y in pixel
Rel. intensity
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Thank you for your attention!
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