
EMPIR UHDpulse progress



Simulated ion recombination 
correction factor ks for plane 
parallel ionization chambers 
at 300 V for 5 Gy/pulse

21.5

Roos,
Markus,
PPC40,
NACP

Advanced
MarkusPPC05

USC’s
ultra-thin 
chamber
prototype

Upcoming developments for dosimetry for FLASH RT

Faustino Gomez et al., to be published

Prototype ionization chambers for ultra-high DPP 
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Performance of USC prototype of thin gap IC in high dose per pulse 
e-beam (MELAF). Deviation of measured vs predicted DPP is ~1% up 
to 6 Gy/pulse. Next stage: measurements to be complemented using 
SIT e-FLASH LINAC.
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Upcoming developments for dosimetry for FLASH RT
Prototype ionization chambers for ultra-high DPP 

• Prototypes of parallel plate ionization chambers with very small electrode 
distances show linear response in the ultra-high DPP range.

unpublished data



Upcoming developments for dosimetry for FLASH RT
microDiamond detector for ultra-high DPP 
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Coming developments for dosimetry for FLASH RT
microDiamond detector for ultra-high DPP 

• Commercially available microDiamond detectors show saturation effects at different DPP levels.
• The linear range can be extended to the ultra-high DPP range by reduction of sensitivity and 

resistance.



PTB activities
PTB work:

• First draft: Code of Practise for clinical absorbed dose measurement in UHD electron 
beam

• Establishment of the PTB’s reference UHPDR electron beam
• Characterisation in-beamline and in-water + MC model

• Validation of Alanine/ESR secondary standard measurement system

Collaboration:

• with U. Laval on scintillator have lead to a presentation at the upcoming FRPT conf. 
(Vienna, Dec.)

• Thermal and Monte Carlo simulation of the Gr.-probe calorimeter (Aerrow)
• By group at McGill university (F. Keszti)



Fricke dosimetry
• Fricke dosimetry as a pimary standard for absorbed dose to water in electron beams.

Realized by means of the total absorption technique.
→ Current measurement was recalibrated with reference device from PTB

• Fricke (chemical) dosimeter - a small bag as a transfer standard.
Under investigation in ultra high dose rate electron beams. 
→ Compared to Alanine (PTB), Gafchromic film and Advanced Markus Chamber
→ Found to be dose rate independent < 1Gy/pulse (of 3ms duration)
→ Irradiations ongoing at METAS and CHUV up to 10 Gy/pulse

Fricke solution thin, monoenergetic
electron beam

current
measurement



Dosimetry campaign at Instiut Curie employing UHDR proton beam

Calorimetry measurements performed with NPL primary standard 
graphite calorimeter with 226 MeV UHDR proton beam, 6 cm x 6 
cm field size, dose rate >40 Gy/s 
→ Challenge to operate a beam above 6x6 cm2 due to radiation 

safety aspects

• Calorimetry complemented with IC measurements (Roos, Adv. 
Markus, PPC05, Semiflex)

• 5 abstracts accepted for presentation at FRPT (covering UHDR 
electron, proton and X-rays beams)
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