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As with conventional radiotherapy, QA in clinic for FLASH Transformer w = Dr | fr/w 0-G p-l]e- G
radiotherapy is based on a traceable measurement of e-beam @METAS: 1 A
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in FLASH beams. Irradiation of the closely water-equivalent ~ Energy 4.5-22 MeV ~ -'é 04 Fe3+ = 2%
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causes oxidation of Fe2+ to Fe3+. The resulting Spectrophotometer\' < '0 —_— 35
concentration of Fe3+ is proportional to the absorbed dose 200 220 240 260 280 300 320 340 360 380 400
and is determined by measuring the change in absorbance Wavelength [nm]
of the solution at well-defined wavelengths in the UV o 120 T T 7
spectral range. A primary standard for absorbed dose to 1L Fricke solution @ METAS: 51 % meas. data Ed
water for electron beams is achieved by calibrating the Y* 392.14 mg Fricke salt :: (NH,),Fe(l)(SO,), W g 1101 'y
. ) . . + 58.44 mg Sodium chloride :: NaCl 1.05 4 A
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experiment. This calibrated solution is then filled into small ‘ N _ B i s e
bags for use in clinical quality beams. This Fricke dosimeter organic free chemical composition characterisation of material ™ environmental conditions Dose per pulse [Gy]
has been in use at METAS for over twenty-five years.

A precisely characterized narrow and monoenergetic M For nominal 15MeV JHIR § > Glass vessel, closed using a 50um polyethylene foil
electron beam with known charge is totally absorbed in a § 10 1 (volume: 1L or 2L)
large volume of Fricke solution. The well-known deposited 5 o g > continuous steering of the whole Fricke solution
. = 8 =15
energy of the beam and the mass of the solution are used 8 , :i > Temperature stabilised at 25°C using circulating water
to calculate the applied dose. Thereof the radiation e T ° 2| >Number of electrons (N) are measured using a calibrated ICT
chemical yield of the Fricke dosimeter is determined. This Magnet :; 4 _4§ > Fraction of incident beam electrons energy deposited in the
chemical vyield relates the oxidation of Fe2+ to the spectrometer § 2 _5%" Fricke solution: f,: 92 — 97%
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The chemical yield is derived with an uncertainty of less Radial Position [cm]
than 1% (k=1) including all corrections factors and Monte T 1A 1A Fricke dosimetry is suitable as a primary
Carlo simulations allowing traceable absorbed dose m standard and can also be used as a

e-beam @METAS:
FWHM 3 mm
Energy spread 25 keV
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secondary standard, thus forming a basis
for QA in FLASH radiotherapy in clinic.
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