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What are the beam characteristics?How does it work?

Introduction: FLASHy question

The FLASH 
effect!



Introduction: Dosimetry
Di Martino et al (Frontiers in Physics, 2020)

Adapted slide from Dirk Verellen



Introduction: Dosimetry

Dosimeter characteristics:

• Linear with total dose

• Linear with dose per pulse

• Stable with dose rate

• Stable with instantaneous dose 
rate

• Stable with Pulse repetition 
frequency



Materials (and Methods)

AL2O3:C-based Y2O3:Eu-based

SCK_X1:
• Crystal

• Al2O3:C

SCK_P1:
• Powder

• Al2O3:C,Mg

IH000009/IH000010:

• Clinical point scintillator

POF235/POF236/POF237:

• Experimental

• Decreased concentration

ElectronFlash (ELF)



(Materials and) Methods

Al2O3:C-based Y2O3:Eu-based

Scintillating wavelength 420 nm 611 nm

Wavelength filter Yes Yes

Background 

subtraction

Yes (by median of 

measurement)

No

Sampling frequency 200 Hz 1 Hz

Reference Alanine (direct/indirect*)

EBT-XD film

Alanine (indirect*)

* Indirect = by calibration of internal monitoring system 

(based on internal toroid reading)



Very good linearity 

with total dose up to

• 1900 Gy (Y2O3:EU)

• 21 Gy (Al2O3:C,Mg) 

y = 0,0133x - 0,0021
R² = 1

y = 0,013x + 0,0303
R² = 1
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y = 1E+07x - 2E+07
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Results: Linearity with Dose Per Pulse

y = 15630x + 370624
R² = 0,9724

y = 4770,2x + 22744
R² = 0,9941
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y = 2E+07x + 2E+07
R² = 0,9868

y = 5E+07x + 2E+08
R² = 0,8744
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observable



Results: Linearity with Dose Per Pulse

• Degradation of 

linearity with dose per 

pulse with increasing 

dose per pulse

• Poor linearity with 

instantaneous dose 

rate

y = 3659,7x + 15234
R² = 0,9949

y = 15630x + 370624
R² = 0,9724

y = 3034,5x + 1129,5
R² = 0,997

y = 4770,2x + 22744
R² = 0,9941
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Results: Stability with instantaneous dose rate

y = 10,348x - 1,2529
R² = 0,999

y = 22522x + 0,6837
R² = 0,9449

y = 7,4094x - 0,4731
R² = 0,9918
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 Good stability with 
iDR up to ±1MGy/s



Results: Stability with Pulse Repetition Frequency 
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• Poor stability with 

PRF



Results: Stability with Pulse Repetition Frequency 
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• Poor stability with 

PRF

• Decreasing stability 

with # pulses
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Results: Stability with Pulse Repetition Frequency 

Poor stability with PRF -8
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Results: Stability with Pulse Repetition Frequency 

Poor stability with PRF

 Due to scintillating 

decay time
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Results: Decreasing light intensity

y = 0,4986x + 0,9326
R² = 0,9647

y = 0,9835x + 0,6144
R² = 0,9935
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y = 0,7107x + 0,7994
R² = 0,986

y = 1,2563x + 0,4006
R² = 0,9956
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Saturation effect 

occurs at higher dose 

per pulse

Decrease of the light 

intensity using a 

paper filter



Conclusion

Dosimeter characteristics:

• Linear with total dose

• Linear with dose per pulse

• Stable with dose rate

• Stable with instantaneous dose 
rate

• Stable with Pulse repetition 
frequency











Can scintillator detectors guide your 

electron FLASH experiments? 

Not YET:

• Saturation with dose 
per pulse 

 reduction of 
sensitivity/signal 
intensity

• PRF dependence

 Decrease 
scintillation time
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