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Difference in dosimeter size, shape and usage

Total irradiation
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”Point source”
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Inverse square law
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Volume averaging

Air kerma is a point quantity.

Ideal measurement would require a point detector.
Measurement result represents the volume integral.

Beam uniformity has different impact on different detectors
and at different distances. T
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Focus size, collimation and penumbra

Collimator
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Penumbra

+impact of collimation, filters, other materials in beam and around.
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Benmakhlouf H, Bouchard H, Fransson A, Andreo P. Backscatter factors
and mass energy-absorption coefficient ratios for diagnostic radiology
dosimetry. Phys Med Biol. 2011. doi: 10.1088/0031-9155/56/22/012

Pedro Andreo, David T. Burns, Alan E. Nahum, Jan Seuntjens, and Frank H.
Attix, Fundamentals of lonizing Radiation Dosimetry (FIORD), Wiley-VHC, 2017
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Air kerma meters

Total irradiation
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Different field of views
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Kerma-area product (KAP)
and kerma-length product (KLP)

I .Partial irradiation
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Special collimations for partial irradiation

Profile
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Impact of difference bhetween:
reference chamber—» dosimeter under calibration
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Special need for narrow beam geometry

* Primary standards
 HVL measurements
« Spectrometry

=
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Good measurement geometry

Shielding Shutter Aperture
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(Drawing not to scale) [IAEA HHS NO 44

Establishing a SSDL]

FIG. 11. An X ray tube and calibration set-up.
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X-ray tube
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/L_).\ It is to be noted that the ageing
/ '| . effect of X ray tubes can affect the
_ e spectra and beam uniformity.
Focal spot size (EN 12 543) 5.50 mm (~ 3.0 IEC 336) [IAEA HHS No. 44 Establishing an SSDL]
Emergent beam angle 40°

Inherent filtration 1 mm Be
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Different collimators
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X-ray tube
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. The primary collimator: defines maximum size |

often supplied as part of the tube housing. Foc wing, ESHG Filsrs B Mon.
serves to limit the field size to the largest field expected to be used
as close as possible to the tube.

. The second collimator: defines the field size
positioned after the additional filtration
defines the size of the beam at the point of measurement.
Its thickness is to be sufficient to transmit <0.1% of the incident radiation.

. A third shielding collimator: reduces backscatter to monitor chamber
is positioned after the monitor chamber
reduce backscattering from a dosimeter or phantom to the monitor chamber
reduce the penumbra of the collimated beam.

« Each collimator is to be made of lead or tungsten.

<

[IAEA HHS No. 44 Establishing.a SSDL]
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C3 Dosimeter
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HVL collimation system at STUK

X-ray tube
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Foc. Wind. C1 Shut. Filters c2 Mon. C3 Fi+C4 for HVL Dosimeter
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Opening angle [IAEA TRS 457 (2007) CoP

» The opening angle of the conical aperture needs to be Dosimetry in Diagrastic

Radiology: An International

Chosen Wlth care. Code of Practice

TECHNICAL REPORTS SERIES

» to keep the transmission at the ‘edge’ side of the
aperture as small as possible, the angle should be "
small,

 but sufficiently large that no radiation emitted by the X
ray tube is capable of hitting the inner cone of the —~
aperture. S

» For the determination of the opening angle, the final
size of the focal spot as well as extrafocal radiation
should be considered. Fo

sl

* Generally, it can be assumed that any source of X rays
lies within a radius of 3 cm of the beam axis.
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Focus size, angles and field size
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Clinical collimation

Almost like in radiation protection

S T ¥,
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Measurements using a dosimeter

Measurement of profiles with a dosimeter

H100_1m y 2025-04-11 103927

* Positive
— Good correlation with air kerma

+ Negative
— Volume averaging £
— Time consuming :
— Separate measurement of each point E N

T T T T T T T T T
—80 —60 —40 —-20 0 20 40 60 80
position (mm)
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Measurement method

Measurement of profiles using film or HLT09 MetrExtRT

digital image detector. e

» Positive

— Quick

— All data with one exposure

— Good resolution

— Can be used for many things
* Negative

— Bad correlation with air kerma

— Requires a calibration.

A Kifoita tahan hakeaksesi kohteista

sk
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Computed radiography (CR) pixel value # air kerma

N-60, 1 m, horizontal profile
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Analysing CR data

Kodak CR annosvaste 80 kV/Cu
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Collimation and field sizes at STUK
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Use of direct digital system (DR)

Work in progress....
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Other perspectives
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Special arrangement for spectrometry
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Special arrangement for HVL measurements

HMT PG

TraMeXI WS, P.Toroi
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Special arrangement for filter material recognition

a
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Conclusions

* Know your X-ray system
* Know your X-ray beam
* Know your detectors
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