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Radioluminescence Imaging at High Spatio-
temporal Resolution

LuminescenceChemicalCharge

Ashraf MR*, Rahman M* et al. Frontiers in Physics. 2020.

Purpose: Develop a dosimetry tool to characterize an 
eFLASH beam via luminescence imaging at 
submillimeter, single pulse resolution.
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Cherenkov/Scintillation Imaging Set up
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Verification of Imaged Beam Output: Single Pulses
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Dose and Dose Rate Independence at UHDR
a.

b.
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Surface Profile

Beam Parameter Scint. Value Film Values

Output, Gy 39.3±0.5 39.5±0.8

Shiftx, mm 0.86±0.02 2.46±0.07

Shifty, mm -0.70±0.02 -1.56±0.10

FWHMx, mm 147.7±0.1 151.2±0.6

FWHMy, mm 150.1±0.1 151.4±0.6

Symmetryx, % 2.15±0.02 1.29±0.02

Symmetryy, % 2.74±0.02 2.00±0.02

Flatness, % 65.6±0.4 66.5±0.4
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Projected Depth Dose Profile
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Future Work: In Vivo Dosimetry
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Future Work: In Vivo Dosimetry
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• Cherenkov and scintillation response was linear with dose and dose 
rate above 300 Gy/s.

• Radioluminescence surface images agreed with film (generally within 3% 
for scintillation and within 5% for Cherenkov).

• Accurate depth profile imaging required spectral removal of Cherenkov.

• Single pulse beam profiles were imaged with submillimeter pixel 
resolution (<0.5 mm).

• Future Work: In Vivo Dosimetry

• Field and Dose verification from Cherenkov Emission

• Dose verification with scintillation-based point dosimeters

• Publication: Rahman M et al. Phys Med Biol. 2021. 

Radioluminescence/Scintillation for Dosimetry
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