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Nanodosimetry

e Radiation exposure:

ionization clusters overlap

with DNA - damage
e Cluster sizes and

frequencies correlate with

biological effectiveness,
cancer risk

* Nanodosimeters:
measurements in tissue-
equivalent gasses with
nanometer-equivalent
resolution = direct
assessment of biological
effectiveness
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(1-100) nm length, (3.4-7.8) nm DNA
(1-20) nm diameter “ segments or

in low pressure gas 1-2 helical turns
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THGEM-based nanodosimeters rototere

 “THGEM”: Thick Gas Electron Anode (drift field)
Multiplier, here: reverse polarity =,

* Primary particle ionizes gas molecules, 1 mbar =3 mbar

extraction of ions from the sensitive Primary
volume particle "
* drift & acceleration towards hole
—> impact ionizations of gas molecules L —

—> charge avalanches

e detection of electron avalanche at the
top of the hole

* Pros: compact and portable design

possible, high gain
—————— ——— ————
* Cons: low efficiency Cathode (HV)

Dielectric
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Potential future applications of THGEM-
nased nanodosimeters

ProtoTera

»Space dosimetry: wide range of
different particles with various
energies

» Patient Quality Assurance (QA) in
treatment planning systems

» Assessment of low-dose risks
(low-fluence radiation fields) in
radiation protection

~ %~ W lllustration of energy deposition on a
DNA molecule. Taken from [8].
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Thank you for your attention!
Thanks for the organisation!

... time for questions, Contact:
comments or complaints victor.merza@tecnico.ulisboa.pt



