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Primary Standards Dosimetry Laboratory (NL)

Accredited for calibration (ISO 17025) x PT-schemes / audits (ISO 17043)
KCDB entries based on BIPM key-comparisons
radiotherapy

radiodiagnostics radiation protection (tele & brachy)

X-rays (40 kV — 250 kV)

X—rays (40 kV — 250 kV) y-rays (137CS & 60Co )

X-rays 137Cs y-rays (protection level)

(40 KV — 150 KV) linacs, on-site (photons & electrons)

60Co y-rays (protection level) 192]r HDR brachytherapy

124] & 103pd LDR brachytherapy

calibrations (1ISO 17025)
(on-site) dosimetry-audits (ISO 17043)
Supporting developments in (inter)national Codes of Practice (NCS, IAEA, AAPM)
R European research projects (EURAMET EMPIR)
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lonizing radiation and dosimetry group

Knowledge and services of measuring (ionizing radiation).
We provide high-quality services to support our target audiences.

Facilities that match the needs of customers.

facilities We have facilities that allow us to do that.

Active participation in developments in metrology.
We actively participate in (European) development projects and based on

this we develop new services. .
METROLOGY <
PARTNERSHIP EURAMET’

—— Shares research results and knowledge (e.g. with the disciplines). El«((“s%
———

We contribute to and give shape to new ideas (consultative bodies).

M

Ne d rla d
Klinisch Fysisi thwek

VSL has standards for the realisation of all Sl units. ‘
We have access to knowledge in all metrology fields. Bﬁ p s,:m*

and more ...




518 Primary dosimetry standards

VIM, International vocabulary of basic and general terms in metrology
issued by BIPM, IEC, IFCC, ISO, IUPAC, IUPAP and OIML

PRIMARY STANDARD

JCGM 2002012

'[raMeXf

International vocabulary of
metrology — Basic and general
concepts and associated terms

(ViM)

3rd edition

2008 version with-minor corre:

ctions

5.4 (6.4)

primary measurement standard
primary standard

artifaet-chosen- by eonvention

measurement standard established using a primary reference measurement procedure, orereated-as-an

PRIMARY MEASUREMENT PROCEDURE

2.8

primary reference measurement procedure
primary reference procedure

measurement standard for a quantity of the same kind

National

reference measurement procedure used to obtain a measurement result without relation to a
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: : Absorbed dose standard
51§ Primary dosimetry standards at VSL ®9Co — MV photons
air-KERlMA standards (NCS-18)
: \
50 kV - 250 kV %0Co
(NCS-10) (NCS-2 & NCS-5)
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\"S18 Free-in-air ionization chambers (air KERMA)

plate separation = 30 cm
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"S18 Free-in-air ionization chamber (air-KERMA)
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Monte Carlo calculated free-air-chamber correction factors

I(air
1. Particles are labelled when they could Correction for transmission through wall+diaphragm: Lo+
contribute to the effect (e.g. wall transmission) _ o et AEZE
2. Foreach label (i =1, 2, ... N) AE, the energy = Correction for scattered photons in air path: P 1+ —
deposited in collecting volume is scored =
| I |

_________________________________ ' Collecting |
X-ray beam . volume
£ I I |
N I mmmm Collecting electrode
ationa :
Metrology Diaphragm Guard electrode
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Monte-Carlo based correction factors, mono-energetic

Electron loss, scatter, transmission
HVL1 &2
air attenuation in the standard

This allows us to determine the FAC corrections for any x-
ray quality if we have the photon fluence spectrum

Measured photon fluence spectrum (HP-Ge)

Calculated spectrum by e.g. SpekPy validated with spectrometry
based tube voltage calibration with spectrometer

We can realize and calibrate in any radiation quality

National
Metrology
Institute 2-12-2024

'[raMeX?

"I Free-in-air ionization chamber: correction factors
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\"S18 HV-divider calibration with spectrometer

ISO RQ’s

HV-divider calibration
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518 HVL based on spectrometry and CORFACT

CCRIRQ's HVL (spc)  HVL (meas) Aqy /mm
CCRI 25 0.233 0.246 0.013
CCRI 30 0.176 0.184 0.008

CCRI 50a 2.271 2.323 0.052

CCRI 50b 1.006 1.052 0.046

CCRI 100 4.139 4.133 -0.006

CCRI 135 0.521 0.522 0.001

CCRI 180 1.031 1.009 -0.022

CCRI 250 2.522 2.473 -0.049

Ay <50 pm
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RQR 5 (70 kV)

RQR 5 (70 kV)

built on SpekPy ver. 2.0.8
General Filtration About
32
Target material (@ Anode angle () @ Tube potential (kV) @
1.0
Tungsten v 20 70
. ) ) 0.8
Physics (D Attenuation data (@ Energy bin (keV) @
casim ~ Penelope ~ 02 0.6
x(em) @ ylem) @ z(em) @ 04
0 0 130
0.2
h)
Charge (mAs) (@ Components
[ o] Bremsstrahlung (@ - 0.0
1 ~ culate 10 20 30 40 50 60 70 80
@D Char. x ray (@ E/keV
Filtration: 3 mm Be, 2.9 mm Al, 1500 mm Air
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File Edit Technology Database

Instrument Overview - lonizing Radiation
VSL National Metrology Institute

[Instrument Categories

=] & Rontgenkwaliteiten (179)
& WSL 10 kV 0.04 Al (1)
&b VSL 100KV 0.1 Cu (1)
a WSL 100 kV 0.294 Cu (1)
&b VSL 100 kV 0.61 Cu (0)
&b VSL 100 kV 1.11 Cu (1)

View calibration[110270]

ksc
= kp +kdia
oke

VSL FAC corrections factors

|Z” o Add (4" Delete ‘ 4+ Properties

g s | & Functions/Ranges

© fefresh € Refr All

Copy To Clip search

Instrument Owner

Dosimetrie

Dosimetrie

Dosimetrie

& VSL120 KV 11.5 Al (1)
& VSL120kV 11.8 AL (1)
b VSL120 KV 4.51 Al (1)
&b VSL120 KV 5.00 Al 2)
b VSL120 KV 5,11 Al (1)
&b VSL120 kv 6.89 Al (1)
&b VSL120 KV 84 Al (2)
& VSL125 KV 0.7 Cu ()
b VSL125 kv 1.98 Cu (1)
& VSL135KV 0,52 Cu 2)
&b VSL15kV 0.157 Al (1)
& VSL 150 kV 0.60 Cu (1)
& VSL 150 kV 0.808 Cu (1)

Dosimetrie
Dosimetrie
Dosimetrie

Nacimetrie

Instr. Model a Serial Nr Cal... Du..
£ VSL 7O kv 2.58 Al 255
B (3 VSLT0 KV 2.58 Al 453

& Beam FAC properties
© Kerma Mon Ratio 40 & 50

(23 VSL 70 kV Zufiallh 482 a0, £

Rema

rhes.

wvervangen door #4533

IEC 61267, RQR 5

5+ THVL

| Property Values [ID=13793]

| Properties Walues

| Meas_conection_k_a

| Meas_HVL_1_mm
Meas_HVL_2_mm

| Maas_ HYL_mat_Al/Cu

Spe_Corfac_version

Spe_canection_k_a 1.02351
Spec_conection_k_dia 099362
Spc_conection_k_e 1

Spe_conection_k_fl 033738
Spe_canection_k_g 1.00002

Spe_conection_k_h 0,998

Spe_canection_k_p 0.99995
Spe_conection_k_sc 0.99037
Spec_conection_k_w 039739
Spo_E_avg kY 401
Spo_HV_KY E3.76
Spe_HY_une_kV 012
Spe_HVL_AL1_mm 2586
Spe_HVL_AL2_mm 3665
Spe_HVL_Cu_1_mm 0.025
Spe_HVL_Cu_: 0135
@ vsLookv ] TemeReT 2

Tube_IKR_ID 774

(2 vsL90 kv

Cortac.dll version 6.2 08-01-2018

.

d

5+ 0.1 mm Cu
5+03mmCu

A5

5+ 0.9mm Cu

5+ 1.5mm Cu (RQC 3}
80

80

80

or #454
R 6
A6

[ VSL90 kv
[ERE RIS Y

4 Add | 7 Delete ‘ A Properties ‘ ) View Certificate | 38 View History
LogType Function/Range Certificate/Report  Instruction Performed by Remarks
& Calibration  2020-07-13 Beam FAC properties
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518 WP4 (VSL WP-leader)

Aims
WP4: Validation of established calibration methods by
To validate updated calibration and comparison procedures for radiation qualities identified in WP1

Applied to different classes of dosimeters and XMMs identified in WP2
Following the protocols established in WP3

Tasks

Task 4.1 to prepare TWO technical protocols for comparisons in air kerma and X-ray tube voltage

Task 4.2 to run TWO comparisons for air kerma and X-ray tube voltage

Task 4.3 to draft TWO comparison reports: air kerma and X-ray tube voltage

Deliverables

D7 Draft B comparison report for supplementary comparison for air kerma calibrations in X-ray imaging
reference radiation qualities with specified uncertainties submitted to EURAMET TC IR.

D8 Draft B comparison report for supplementary comparison fo X-ray tube voltage calibrations in X-ray imaging
reference radiation qualities with specified uncertainties submitted to EURAMET TC IR.
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Thank you for your attention.
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