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• Measure physical processes
• Dose

• Range

• Image biological / biochemical processes
• Imaging markers

• Novel imaging techniques

• Temporal resolution

• Spatial resolution

• Identify translational endpoints
• Bench-to-bedside

• Bedside-to-bench

• End-station design should be nimble

• …….

Biological / clinical requirements of end-station designs



Solov’yov AV, Verkhovtsev AV, Mason NJ, Amos RA, et al. Condensed matter systems exposed to 

radiation: Multiscale theory, simulations, and experiment. arXiv:22311.13402v1 [physics.chem-ph] 

(Submitted to Chemical Reviews)



Solov’yov AV, Verkhovtsev AV, Mason NJ, Amos RA, et al. Condensed matter systems exposed to 

radiation: Multiscale theory, simulations, and experiment. arXiv:22311.13402v1 [physics.chem-ph] 

(Submitted to Chemical Reviews)



Radiation Biology and Biophysics

Novel Accelerator Systems

Novel Instrumentation & Computing

Biomedical and Clinical Impact



FLASH-RT: Ultra-high dose rate (UHDR) radiotherapy

Dose rate >40 Gy s-1

Data from:

Favaudon V, et al. Ultrahigh dose-rate FLASH irradiation increases the differential response 

between normal and tumor tissue in mice. Sci Transl Med 2014; 6: 245ra93.



75 yr old patient with multi-resistant CD30+ T-Cell cutaneous lymphoma

FLASH-RT - 15 Gy in 90 ms

Day 0 5 Months





1. gantry

2. NPL primary-standard proton calorimeter (PSPC)

3. instrumentation for the NPL PSPC

4. vacuum pump

5. ion chamber setup



Timelines for FLASH vs CONV dose rate radiation delivery

• CONV interferes with the chemical and biological phases.

• FLASH does not interact with the biochemical phases.



Intrinsic factors that potentially influence FLASH vs CONV mechanisms





Prezado Y. et al. Int J Radiat Oncol Biol Phys 2019 Jun 1;104(2):266-271



Thank you for your attention!
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