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Sisalto

* Henkiloannosten mittaaminen

— Nykytilanne

— Tulevaisuus — hybrididosimetrit, spektrodosimetrit, Al ..., muuttuko mikaan?
* Annosraja ja suureet henkilodosimetrian nakokulmasta

— ALARA, LNT, ...

— Efektiivinen annos

— Uudet mittaussuureet
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22NRMO07 GuideRadPROS - needs

X-ray spectrometry and I1SO 4037
implementation

* Guidance to implement 1ISO 4037 series is
needed.

* High voltage measurements of x-ray units and

* Missing data regarding Am-241 reference fields
is needed.
* Harmonized procedures for traceable X-ray

spectrometry are needed.
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Procedures for type testing
standards

hear
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are standards with conflicting

m
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requirements for the same type of dosimeter.

b

m

or upcoming developments in measurement

technology (e.g. spectrodosimetry) and new

o < b laarmig Al
technologies (e.g., machine learning, Al...).

he standards must be harmonized.
Future needs of standardisation must be

analysed.
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are standardisation gaps, due to recent

n

Future needs of standardisation

* ICRU report 95 proposed new operational
quantities to replace the current quantities

* Arevision of the type test standards is needed.

* A characterization study of existing
dosimeters is needed to see whether software

and/or design modifications are necessary.



GuideRadPROS - objectives

e Develop a traceable, harmonized metrological
approach to x-ray spectrometry in

concordance with the ISO 4037 standard.

* Evaluate discrepancies between measured and

calculated half value layer of x-ray spectra.

s Produce data to update requirements for
reference X-ray fields.

® Produce data for Am-241 reference fields.

* Evaluate methods to determine the x-ray tube

high voltage
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Develop cost effective procedures and

guidance for the calibration of dosimeters
and determination of their response as a
function of photon energy.

Enable smaller metrology institutes and other
calibration laboratories to implement the ISO
4037 standard series and have access to

guidance on new operational quantities of ICRU

o
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Provide training to emerging metrology
institutes

Produce open e-learning materials on the

calibration procedures.
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® To assess future standardisation needs.

* To produce a guidance document for the

harmonized type testing based on [EC

standards for the commonly used dosimeters mplementation of the new operationa

with valid metrological solutions for situations quantities of ICRU Report 95 into standards
where requirements in existing standards and regulations.
deviate and standardisation gaps exist. * Todisseminate this to policymakers,

manufacturers, regulators, metrology networks,

standardisation bodies and laboratories.
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Mittaaminen - nykytila

Vaatimukset mittareille standardeista (ISO: kalibrointiolosuhteet, IEC: suorituskyky)
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Figure 1-1. Energy dependence of APD response, with IEC 61256:2010 limits of variation in terms of relative energy response
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Mittaaminen - nykytila

Mittarin
ominaisuudet
(IEC)

Mittausolosuht
eet, geometria,
suojat

Arvioitava
suure vs.
mittaussuure

Kayttotarkoitus

14.4.2026

Efektiivinen
annos

Vaatimukset riippuvat
kayttokohteesta — milloin on
tarpeen pyrkia aarimmaiseen
tarkkuuteen? Tasapainoilu
vaatimusten ja riskin valilla




EUROPEAN JOINT PROGRAMME
FOR THE INTEGRATION OF
RADIATION PROTECTION RESEARCH

CONCERT
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Mittaaminen - tulevaisuus

Spektrodosimetrit — Laskennallinen dosimetria
mittaavat sateilyn - Esim. PODIUM-projekti
energiaspektrin « Validointi (vrt. lentohenkiloston

annosarvion pohjaksi annokset)
. L » Tekoalyn hydédyntaminen, Monte
* Useita (passiivisia) iimaisimia, jotka Carlo edelleen kultainen standardi
ovat herkkia eri energia-alueille

Personal Online Dosimetry

* Puolijohde tai tuikeilmaisin, jolla i Using computational Methods
mitataan energiaspekitri

31.1.2025 | Ajankohtaista | Kolumni

Hadvittddko tekodly tyopaikkoja?
Tekoaly Ei ainakaan toistaiseksi

» GuideRadPROS: ei odotettavissa Kassiorto

nopeaa muutosta Q] x[in

» Kehitys talla hetkella enemman
annosarvioalgoritmien ja laskennan Monet maalailevat kauhukuvia tekoalysta,
puolella joka pyyhkii tydmarkkinat tyhjiksi ihmisista.

Tuore tutkimuksemme kuitenkin osoittaa,
ettd ChatGPT on vienyt I&hinnd muutaman
tunnin mittaisia keikkoja - samalla kun
uusia tydpaikkoja on syntynyt jopa entista
enemman.

The use of Al for spectral unfolding and in the dose calculation algorithm does not change current practices

fundamentally. There are currently also other non-linear algorithms used in the dose calculation.
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Currently, the use of Al 1n routine dosimetry 1s still very limited.



. . * The NRC utilizes safety models that posit there is no
LNT'maI I N tu Ievalsu US? safe threshold of radiation exposure and that harm is
directly proportional to the amount of exposure. Those
models lack sound scientific basis and produce
irrational results, such as requiring that nuclear plants
protect against radiation below naturally occurring
levels. A myopic policy of minimizing even trivial risks
ignores the reality that substitute forms of energy
production also carry risk, such as pollution with
»)sﬁ& potentially deleterious health effects.

me WHITE HOUSE

* Adopt science-based radiation limits. In particular, the

PRESIDENTIAL ACTIONS

ORDERING THE REFORM OF THE NRC shall reconsider reliance on the linear no-
NUCLEAR REGULATORY COMMISSION threshold (LNT) model for radiation exposure and the

“as low as reasonably achievable” standard, which is
predicated on LNT. Those models are flawed, as
discussed in section 1 of this order. In reconsidering
those limits, the NRC shall specifically consider
adopting determinate radiation limits, and in doing so
shall consult with the Department of Defense (DOD),
the Department of Energy (DOE), and the

@ StUK . Environmental Protection Agency. )

Executive Orders May 23, 2025




Tulevaisuus sateilysuojelusysteemin nakokulmasta
Uudet Efektiivinen

ALARA ja LNT

mittaussuureet annos
» Keskustelu mallien « Uusia mittaussuureita « Siirtyma
soveltuvuudesta ehdotettu » henkilokohtaisempaan
* Alaraja ALARAN * Muutokset erityisesti alle suuntaan, ml. riskiarviot
soveltamiselle? 100 keV alueella « Systeemin
 LNT-mallin kayttd » Kustannus vs hyoty vs monimutkaistuminen —
. Eettiset ja tiede mahdolllr}e_n koko-,
sosioekonomiset . Kytkenta efektiivisen sukupuoli- ja
tarkastelut annoksen maaritelmaan « lkaruppu_vuus
luonnontieteiden lisaksi . |ICRP = BSS > * Teoreettinen tarkkuuden
 Utilitarismista Sateilylaki paraneminen
individualismiin « Kytkenta mitattaviin

Annostarkkailun tarve? suureislin
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[Esitys, Esittajan nimi]
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