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H2O → OH. , H., e-
aq, H3O+, HO2

., H2O2, H2

 Fluorescent method  for direct measurement of liquid water radiolysis 

 Soft X-rays induce core-ionization on atoms in biological sample

Irradiation set-up and microfluidic device

Developped by Amstrong (1960)
adapted by Musat (2010)

0

10

20

30

40

50

0 20 40 60 80

[O
H

°]
 (

µ
m

o
l)

Dose (Gy)

G(OH°) (µmol/J)

Hydroxyl radical dosimetry with soft X-rays
(illustrated with gamma-rays results)
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Comparison with results obtained in a static cell
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Conclusion and perspectives

Characterization of the set-up

 The fluorescence method developed by the team proved its robustness to quantify the 
hydroxyl radical.

 Implementation of a microfluidic device drastically improved sensitivity and facilitates the 
measurement as the flowrate is directly linked to the dose

 Research on a core-ionization threshold effect probed with soft X-rays

 Photoelectron spectroscopy measurements and additional measurement are scheduled, in 
order to better characterize the system

Photon energy  dependence of OH° yield 
Comparison with theoretical and experimental results

OH° yield evolution varying scavenger concentration

Scavenging time =
1

𝑘𝑂𝐻+𝐵𝑧 𝐵𝑧
 170 ns to 170 ps

Membrane deformation under applied pressure

Relative position of the irradiation window
and a photodiode
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Atom C N O S Na Mg

K-shell ionization
threshold (eV)

284,2 409,9 543,1 230,9 1070,8 1303,0

Calculation of the dose:

𝐷 =
𝐸𝐼0𝑇𝑆𝑖𝑁𝐴𝑤𝑎𝑡𝑒𝑟

ρ𝑄
 𝑻𝑺𝒊𝑵= transmission coefficient in silicon nitride
 E= energy
 𝑄= flowrate 
 𝑰𝟎= intensity of the beamline
 𝑨𝒘𝒂𝒕𝒆𝒓= absorption coefficient in water
 𝝆 = density

 Low detection limit
~𝟏𝟎−𝟖mol/L      10Gy

 Biocompatible technique

Soft X-rays have the same behaviour as high LET particles

 Soft X-rays allow studies on subkeV electrons

High energy electron (1MeV) 
(low LET ~0,8eV/µm)

Cluster of ionization
Low energy electron (1keV) 

(high LET ~100keV/µm)

Exploded view of the microfluidic cell (not to scale)


