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P Physica Medica
bk 80, December 2020, Pages 134

The European Joint Research Project UHDpulse —
Metrology for advanced radiotherapy using

particle beams with ultra-high pulse dose rates

+ Tools for dosimetry of ultra-high pulse dose rate beams will be provided.
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Schiuller et al., The European Joint
Research Project UHDpulse ...

Physica Medica 80 (2020), 134-150
https://doi.org/10.1016/j.ejmp.2020.09.020 4
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* Typical performance of ionization chambers
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K. Petersson et al., Med. Phys. 44 (2017) 1157.
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UHPDR reference electron beam
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PTB’s Research electron accelerator

E=0.5-50MeV, t;,,=0.1-3us
up to 12 Gy per pulse (SSD 0.7 m, 20 MeV)
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Beam line with water phantom

https://doi.org/10.1088/1361-6560/ac5de8
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A. Bourgouin et al. “Characterization of the PTB ultra-high ...”
Phys. Med. Biol. 67 (2022) 085013.


https://doi.org/10.1088/1361-6560/ac5de8

AT
UHPDR reference electron beam e

NEANED

) | ) ]

&PARTICLE || ig

UHDpulse THERAPY __ [ /[ 77

Alanine pellets at
reference depth
in water phantom

Dose traceable to Current transformer (Bergoz ICT): Non-destructive
PTB’s primary absolute beam pulse charge measurement
standards A. Bourgouin et al., “Absorbed-dose-to-water...”

Phys. Med. Biol. 67 (2022) 205011.
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A. Bourgouin et al., “Calorimeter for Real-Time Dosimetry ...”

Front. Phys. 8 (2020) 567340.
https://doi.org/10.3389/fphy.2020.567340



https://doi.org/10.3389/fphy.2020.567340

. . - =eT
\% Calculation of charge collection efficiency .-

& PARTICLE
THERAPY __

0.7 y 1 y T T 0.8 y T y T y T y T y T
+400 V Roos SN2981 07 L DPP [Gy] exp. sim. i
0.6 1 o experiment | I 0.27 o —
> L . . >
2 +300 V simulation g6l 0.72 o ]
QL 05 . Qo 3.6 o
O O '
= +200 V 05 -
8 0.4 |- — g L
3 5o4r -
= 031 +100V . = |
38 i o3l §
S S ]
= 0.2 + — =
: Sozf :
&} O g
0.1+ — 01k i
00 N N N N MR | N N N N P 00 N 1 N 1 N 1 N 1 N 1 N
0.1 1 10 -600 -400 -200 0 200 400 600

dose per pulse [Gy] voltage [V]

meet Jose Paz-Martin (USC) at poster EPP023, today

J. Paz-Martin et al., “Numerical modelling ...” Phys. Med. 103 (2022) 147.
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F. Gomez et al., “Development of an ultra-thin ...” Med Phys. 49 (2022) 4705.
https://doi.org/10.1002/mp.15668
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Ultra-thin ionization chamber for FLASH RT .
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R. Kranzer et al. “Charge collection efficiency ...” Phys Med 104 (2022) 10.
https://doi.org/10.1016/j.ejmp.2022.10.021
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meet Rafael Kranzer at PTW booth
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R. Kranzer et al. “Charge collection efficiency ...” Phys Med 104 (2022) 10.
https://doi.org/10.1016/j.ejmp.2022.10.021
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R. Kranzer et al. “Response of diamond ..."

Phys. Med. Biol. 67 (2022) 075002.
https://doi.org/10.1088/1361-6560/ac594e
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SiC diodes for FLASH dosimetry
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A. Bourgouin et al., “The probe-format graphite ...’

Med Phys. 49 (2022) 6635.
https://doi.org/10.1002/mp.15899
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Water calorimeter
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Calorimetry in UHDR proton beams
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NPL’s graphite calorimeter
in Cincinnati Proton Centre

D

institutCurie

www.FRPT-Conference.org | #FRPT2022

24.55

24548

Temperature in degrees

2454

24538

Temperature of the core during quasi-adiabatic run

24546

24544

24542

(

L 1
00:21:45 00:21:50

Time

see talk “FLASH Metrology” by
Anna Subiel (NPL), Friday

9

ERPT

FLASH -
RADIOTHERAPY 7- Y [ ‘ NE )
& PARTICLE / %
THERAPY __ ("7 L|

First ever calorimetry

measurements in UHDR proton beam

Established the correction factors
required for absolute dosimetry of
FLASH proton beam radiotherapy
(Lourenco et al, 2022 (under
review))

Measurement uncertainty of 0.9%
(k=1) - in line with clinical
requirement

Underpinned the FDA approval
and provided the hospital with
confidence to commence clinical
implementation of this novel
technology

E. Lee et al. “Ultrahigh dose rate pencil beam ...”

Med. Phys. 49 (2022) 6171.
https://doi.org/10.1002/mp.15844
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The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and innovation programme and the EMPIR Participating States

up to now
27 Peer-reviewed publications (open access)
This project (18HLT04) has received funding

63 Oral presentatlons from the EMPIR programme co-financed by
16 Poster the Participating States and from the

. . European Union’s Horizon 2020 research
40 Other publlcatlons and innovation programme.
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