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Extension of calibration facilities at the IAEA Laboratory in Seibesrdorf (credit: L. Czap/IAEA). 

From the editor 
This issue of the SSDL Newsletter starts with a brief review of changes of air-

kerma standards of the BIPM and primary standards dosimetry laboratories, and 

their implications for IAEA calibrations. The IAEA policy on implementing 

changes in its radiation standards is spelled out in the report. SSDL members are 

advised to adopt a documented policy on the way to implement changes in their 

reference standards and on the process of communicating the impact of the 

changes to their end-users.  

The second article is a report on the second research coordination meeting on the 

Coordinated Research Project E2.40.12, which deals with the development of 

TLD-based quality audits for radiotherapy dosimetry in non-reference condi-

tions.  

The secretariat of the IAEA/WHO SSDL network is pleased to inform its mem-

bers about the extension of its calibration facilities in Seibersdorf. The new fa-

cilities will host a new therapy level 60Co unit and an X-ray machine for diagnos-

tic x-ray calibrations. The existing facilities will be devoted to radiation protec-

tion level calibration and training of IAEA sponsored fellows. The construction 

of the new facilities will be completed by the end of this year.  
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STAFF OF THE DOSIMETRY AND MEDICAL 
RADIATION PHYSICS (DMRP) SECTION 

International Atomic Energy Agency, Wagramer Strasse 5, P.O. Box 100, A-1400 Vienna, Austria 

Telephone: (43-1) 2600+extension; Fax: (43-1) 26007, e-mail:Official.Mail@iaea.org 

 

Name Position/tasks E-mail address Extension 

Shortt, Ken Section Head k.shortt@iaea.org 21662 

Bera, Pranabes  Senior Laboratory Technician, TLD p.bera@iaea.org 28330 

Czap, Ladislav Senior Laboratory Technician  

Ionization chamber calibration 

l.czap@iaea.org 28332 

Girzikowsky, Reinhard Senior Laboratory Technician  

High dose and Mammography 

r.girzikowsky@iaea.org 28328 

Izewska, Joanna TLD Officer, 

Head, Dosimetry Laboratory Unit  

j.izewska@iaea.org 21661 

Meghzifene, Ahmed SSDL Officer  

Editor, SSDL Newsletter 

a.meghzifene@iaea.org 21653 

Pernicka, Frantisek Diagnostic Radiology Dosimetry 

Officer  

f.pernicka@iaea.org 21663 

Vatnitsky, Stanislav Medical Radiation Physicist 

Treatment Planning Systems 

s.vatnitsky@iaea.org 21660 

Zimmerman, Brian Radioactivity metrologist b.zimmerman@iaea.org 21659 

Ubani, Martyn Clerk (DIRAC) m.ubani@iaea.org 21672 

Danker, Sabine Secretary (part-time) s.danker@iaea.org 21665 

Ciortan, Simona Secretary s.ciortan@iaea.org 21634 

DMRP Section  dosimetry@iaea.orga 21662 

a This is the general e-mail address of the DMRP Section where all correspondence not related to specific tasks of the 

staff above should be addressed. Please note also that there is a considerable circulation of the staff of the Agency, so 

that messages addressed to someone who has left might be lost. All incoming messages to this mailbox are internally 

distributed to the appropriate staff members. 
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SERVICES PROVIDED BY THE IAEA 
PROGRAMME IN DOSIMETRY AND MEDICAL 

RADIATION PHYSICS 
The IAEA’s Dosimetry and Medical Radiation Physics programme is focused on services provided to Member States 

through the IAEA/WHO SSDL Network and a system of dose quality audits. The measurement standards of Member 

States are calibrated, free of charge, at the IAEA’s dosimetry laboratory. The audits are performed through the 

IAEA/WHO TLD postal dose assurance service for SSDLs and radiotherapy centres, and the International Dose Assur-

ance Service (IDAS) for SSDLs and radiation processing facilities, mainly for food-irradiation and sterilisation of 

medical products.  

The IAEA Calibration and Measurement Capabilities (CMCs) have been reviewed and published in the CIPM’s 

(Comité International des Poids et Mesures) Appendix C. Additional information can be found at the web site: 

http://kcdb.bipm.org/AppendixC/search.asp?met=RI  

The range of services is listed below. 

Services Radiation quality 

Calibration of ionization chambers (radiotherapy, diagnostic radiol-

ogy including mammography and radiation protection, including en-

vironmental dose level). 

x-rays (10-300kV) and gamma 

rays from 137Cs and 60Co 

Calibration of well-type ionization chambers for Low Dose Rate 

(LDR) brachytherapy. 

γ-rays from 137Cs 

Comparison of therapy level ionization chamber calibrations (for 

SSDLs). 

γ-rays from 60Co 

TLD dose quality audits for external radiotherapy beams for SSDLs 

and hospitals. 

γ-rays from 60Co and high energy 

x-ray beams 

TLD dose quality audits for radiation protection for SSDLs. γ-rays from 137Cs 

ESR-alanine dose quality audits for radiation processing (for SSDLs 

and industrial facilities), through International Dose Assurance Ser-

vice (IDAS).  

γ-rays from 60Co, dose range: 0.1-

100 kGy 

Reference irradiations to dosimeters for radiation protection (for 

IAEA internal use). 

x-rays (40-300 kV) and γ rays 

from 137Cs and 60Co 

 

Member States who are interested in these services should contact the IAEA/WHO SSDL Network Secretariat for fur-

ther details, at the address provided below. Additional information is also available through the Internet at the web site: 

http://www-naweb.iaea.org/nahu/dmrp/ssdl.asp 

 

IAEA/WHO SSDL Network Secretariat 

Dosimetry and Medical Radiation Physics Section  

Division of Human Health 

International Atomic Energy Agency  

P.O. Box 100 

A-1400 Vienna 

Austria 

 

Telephone: +43 1 2600 21662 

Fax: +43 1 26007 21662 

E-mail: dosimetry@iaea.org 
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Changes to the air-kerma standards of the BIPM 
and primary standards dosimetry laboratories: 

implications for IAEA calibrations to   
 SSDL members 

A. Meghzifene, K. R. Shortt, L. Czap, IAEA 

P.J. Allisy-Roberts, BIPM 

H.M. Kramer, PTB 

 

 

Worldwide alterations in air-kerma standards have taken 

place in the past. For example, national air-kerma stan-

dards were changed in the late eighties by about 1% due 

to changes in the internationally agreed underlying physi-

cal data. More recently, several Primary Standards Do-

simetry Laboratories (PSDLs) have altered their primary 

standards of air kerma. This paper reviews these changes 

and the implications for the air-kerma standards main-

tained by the IAEA. 

The changes in air-kerma standards have impacted stan-

dards for several types of measurement situations. For 
60Co and 137Cs gamma rays, a significant increase (about 

0.8%) was implemented by many PSDLs [1] following a 

re-evaluation of the correction factors for wall effects and 

axial non-uniformity for cavity ionization chambers used 

in the realization of their air- kerma standards. For kilo-

voltage x-rays, recent developments in Monte Carlo 

techniques and spectrometry for the determination of cor-

rection factors for free-air chambers have also resulted in 

changes to the primary air-kerma standards for x-rays [2]. 

The aim of this technical note is to review the changes 

made by these PSDLS and to inform the IAEA/WHO 

Secondary Standards Dosimetry Laboratories (SSDL) 

members on the implications of these changes for calibra-

tions provided by the IAEA. It should be noted that the 

absorbed dose to water standards have not changed. 

 

1. IAEA Policy on Implementing 

Changes in its Radiation Standards 

The IAEA maintains reference standards for radiation 

measurement that are directly traceable to the standards 

of the Bureau International des Poids et Mesures (BIPM) 

or to those of other primary laboratories. For example, 

the Agency’s air-kerma standards, which are used in ra-

diotherapy dosimetry, are traceable to the standards of the 

BIPM. On the other hand, for radiation protection do-

simetry and Mo/Mo mammography beams, the IAEA 

standards are traceable to those of the Physikalisch-

Technische Bundesanstalt (PTB). Finally, in the case of 

Rh mammography beams and 137Cs low dose rate brachy-

therapy, the IAEA standards are traceable to the National 

Institute for Science and Technology (NIST) standards. 

Hence, in order to understand the impact on the Agency’s 

calibration services of changes made in any of the pri-

mary standards, it is necessary to be aware of the source 

of traceability of our standards. 

Usually, PSDLS communicate changes in their primary 

standards to the scientific community through peer-

reviewed articles, letters to the editor or technical notes 

published in scientific journals. In general, the IAEA’s 

policy is to review the declared changes in the primary 

standards for radiation measurement in order to under-

stand the potential impact that would result when the 

IAEA standards are re-calibrated and to publish IAEA 

recommendations concerning the changes in the stan-

dards to SSDL members through the Newsletter. This 

policy is documented in the peer-reviewed IAEA quality 

system [3]. 

As a rule, when the BIPM/PSDLs change their primary 

standards, the IAEA does not make corrections to the 

calibration coefficients of its reference standards. Instead, 

we wait until the next occasion when our reference stan-

dards are to be calibrated by the BIPM/PSDL. At that 

time, the effects of the changes in primary standards are 

automatically incorporated into the new calibration coef-

ficients. Obviously, the reference standards of SSDLs and 

hospitals that are calibrated at the IAEA using the new 

calibration coefficients for our reference instruments will 

be traceable automatically to the new primary standards. 

In this case, the IAEA notifies each end-user institution 

individually of the changes. An exception to this general 

rule concerns the change in the air-kerma standard for the 
137Cs low dose rate brachytherapy sources calibrated at 

the NIST as discussed in Section 4. 

SSDLs are advised to adopt a documented policy on the 

way to implement changes in their reference standards as 
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a consequence of changes in the primary standards, and 

on the process of communicating the impact to their end-

users. 

2. BIPM  

The change to the BIPM primary air-kerma standard for 

both low and medium energy x-ray beams was imple-

mented in October 2003 [2]. The last time the BIPM cali-

brated the IAEA reference standards used in x-ray beams 

was during July-August 2004. The IAEA began to dis-

seminate these new standards in October 2004. For a ref-

erence standard calibrated at the BIPM before October 

2003, the ratio of its new calibration coefficient (
new

a
K

N ) 

to the old one (
old

a
K

N ) is given in tables 1 and 2. 

Excluding the 10 kV beam quality (see * at the bottom of 

table 1), the change is within the expected variation of the 

IAEA reference standard. Thus, it was decided to main-

tain Agency policy and not to correct the calibration coef-

ficients of the IAEA reference standards for the changes 

in the BIPM standards until the re-calibration of our ref-

erence instruments at the BIPM in October 2004. 

No changes have been made to the air-kerma standards 

for 60Co and 137Cs gamma rays at the BIPM, although the 

work that is currently being conducted there will result in 

a change in the near future. 

Table 1. Changes in the primary standards for low-

energy x-rays at the BIPM (adapted from [2]). 

* The IAEA does not provide calibrations at 10 kV. 
** By convention, the more penetrating 50 kV x-ray quality is 

referred to as 50 kVa and the less penetrating as 50 kVb. 

 

Table 2. Changes in the primary standards for medium 

energy x-rays at the BIPM (adapted from [2] 

 

 

3. PTB 

On January 1, 2002 the PTB implemented changes to its 

primary air-kerma standards for 60Co and 137Cs gamma 

ray beams. The calibration coefficients were increased by 

0.95% and 0.85% in 60Co and 137Cs gamma ray beams, 

respectively [4,5]. The IAEA had its air-kerma reference 

standards used in 60Co and 137Cs gamma ray beams cali-

brated at the PTB in June 2001 just prior to the change in 

the PTB standards. The IAEA re-calibrated its reference 

standards at the PTB in July 2005 and is expecting to dis-

seminate the new standards by January 2006. In view of 

the accuracy requirements in radiation protection calibra-

tions, it was decided to continue with the Agency policy 

and not to correct the PTB calibration coefficients of the 

IAEA reference standards currently in use but to wait 

until January 2006 to implement the changes. 

For an SSDL reference standard calibrated at the IAEA 

after January 2006, the new IAEA air-kerma calibration 

coefficients are expected to change by the factors given 

in table 3. The SSDLs should be aware of these changes. 

Concerning calibration coefficients issued prior to Janu-

ary 2006 by the IAEA in 60Co and 137Cs gamma ray 

beams used in radiation protection, the IAEA encourages 

SSDLs to implement the changes through a well speci-

fied procedure.  

Please note that Table 3 is also applicable to the opera-

tional radiation protection quantities derived from air 

kerma and the use of conversion coefficients as given in 

ISO 4037-3 [6]. 

The primary air-kerma standards at PTB for x-ray beams 

have not changed. 

Table 3. Changes in the primary standards for 60Co and 
137

Cs gamma rays at the PTB [4,5]. 

 

4. NIST  

The NIST standards for air kerma (and exposure) for 

gamma rays were changed on 1 July 2003. The change 

reported for 137Cs beams applies also to the historical 

NIST primary standard for 137Cs brachytherapy sources, 

as the primary standard for this source was established 

using the same graphite-walled, Bragg-Gray ionization 

chambers. The IAEA calibrated its brachytherapy well 

type chamber at NIST in 1999. Since we do not intend to 

seek recalibration of the IAEA standard in the near fu-

ture, we have made an exception to our usual approach. 

Without re-calibrating the IAEA standard, we altered its 

calibration coefficient to be consistent with the new stan-

dard of the NIST and we began to disseminate it on 

1 January 2005. Thus, for well-type ionization chambers 

calibrated at the IAEA prior to January 2005, the refer-

ence air kerma or air-kerma strength should be multiplied 

by 1.0090 to account for the change in the NIST stan-

dard.  

No changes have been made to the calibration standards 

for Rh mammography x-ray beams at the NIST. 

Radiation 

quality 

10 kV* 25 kV 30 kV 50 kVb** 50 kVa** 

oldnew

aa

 /
KK

NN  
0.9970 0.9985 0.9987 0.9991 0.9993 

Radiation 

quality 

100 kV 135 kV 180 kV 250 kV 

oldnew

aa

 /
KK

NN  
0.9989 0.9982 0.9982 0.9999 

Radiation quality oldnew

aa

 /
KK

NN  

X-rays 1 
137Cs 1.0085 
60Co 1.0095 
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Report of the Second Research Coordination 
Meeting (RC-885.2) on the CRP E2 40 12 

 

Development of TLD-based Quality Audits for Radiotherapy Dosimetry in 

Non-Reference Conditions 

 

4 – 8 October 2004, IAEA Headquarters, Vienna 
 

CRP Participants: M. Arib (Algeria), F. Garcia Yip (Cuba), M. Saravi (Argentina), A.K. Mahant (India),      

D. Georg (Austria), D. Thwaites (UK), K. Sergieva (Bulgaria), W. Bulski (Poland), K. Li (China) 
 

Scientific Secretary: J. Iżewska 
 
 

A. Background  
 

The objective of the CRP E2.40.12 “Development of 

TLD-based quality audits for radiotherapy dosimetry in 

non-reference conditions”, is to assist the participating 

Member States in developing thermoluminescent do-

simetry (TLD) based quality audits for radiotherapy do-

simetry in non-reference conditions. The participants of 

the CRP E2.40.12 are the External Audit Groups (EAG) 

of Algeria, Argentina, Bulgaria, China, Cuba, India, and 

Poland. Support to the CRP is given by Austria and ES-

TRO1 through research agreements. 

A three level flexible TLD audit system was developed 
to allow the experience gained from preceding audit lev-
els to be incorporated into subsequent audit steps:  

- Step 1. Postal dose audits for photon beams in refer-
ence conditions. It is necessary for any postal audit 
system to implement this step before launching a sub-
sequent audit level.  

- Step 2. Postal dose audits for photon and electron 
beams in reference and non-reference conditions on 
the beam axis. This includes checks of beam output, 
dose variation with field size and shape, and wedge 
transmission for photon beams; and checks of elec-
tron beam output, as well as dose variation with field 
size and treatment distance.  

- Step 3. Audits for photon beams in reference and non-
reference conditions off-axis. This includes checks of 
beam profiles, with and without wedges, for symmet-
ric and asymmetric fields for photon beams.  

                                                 

1 European Society for Therapeutic Radiology and Oncology 

Based on the IAEA standard TLD holder for high-energy 
photon beams, a special TLD holder with a horizontal 
arm was developed that enables off-axis measurements. 
Three TLDs can be irradiated at a time, two off-axis 
TLDs placed at ±5 cm from the central TLD. New pro-
cedures were prepared for the TLD irradiation at hospi-
tals. The off-axis measurement methodology for photon 
beams was tested in a multi-centre pilot study involving 
the participating countries. 

Instructions and datasheets were prepared for TLD postal 

dose audits for Co-60 and high energy x-ray beams, in 

reference and non-reference conditions on- and off-axis, 

for symmetric fields. The relevant forms for electron 

beam audits, as developed by ESTRO, were reviewed by 

the CRP participants and, together with the documenta-

tion for photon beams, they are being adapted to local 

conditions and translated into the national languages of 

the CRP participants. 

The contributions to the project by Austria and ESTRO 

have been significant, in terms of the conceptual devel-

opment of systematic steps in national audit systems, 

development of the documentation and the testing of the 

new TLD methodology with practical measurements us-

ing clinical beams. 

Given the importance of external audits for improving 

the standards in radiotherapy practice in Member States, 

the CRP E2.40.12 will continue until its planned comple-

tion in 2006. 
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B. Discussions in the meeting 
 

The meeting started with the opening address by the SH-

DMRP. The first presentation, delivered by the Scientific 

Secretary, gave an overview of the progress in the CRP 

E2.40.12 with the focus on the research conducted under 

the CRP and the development of the methodology for 

TLD audits in non-reference conditions. It was followed 

by a presentation of the results of the EQUAL (ESTRO 

QUALity Assurance Network) TLD network operating 

in the European Union, which conducts TLD dose audits 

in reference and non-reference conditions. The presenta-

tion was delivered by Dr. D. Thwaites. 

A series of presentations on the research relevant to the 

CRP and future plans were given by the meeting partici-

pants. They described the situation in the individual 

countries with respect to the national QA programmes 

and the developments in the dosimetry audit systems. 

The status of the development of methodology and pro-

cedures for QA audits for radiotherapy hospitals in the 

participating countries was discussed with the focus on 

TLD measuring procedures. The participants are in dif-

ferent stages of the process of the adaptive research and 

some have already conducted pilot studies for the photon 

beam audits on-axis, in non-reference conditions.  

Further discussions proceeded with the presentation by 
the Scientific Secretary of the results of a multi-centre 
pilot study of TLD measurements for photon beams off 
axis using the modified TLD holder with a horizontal 
arm, in which all EAGs participated. Correction factors 
required for the calculation of dose from the TLD read-
ings were presented by Prof. D. Georg.  

The working schedules for the countries were reviewed 
with regard to the subsequent implementation steps of 
the national QA programmes. In particular, the general 
procedure for photon beam checks in non-reference con-
ditions on-axis has been developed and modifications for 
each country, depending on the local conditions, were 
discussed. 

The last day of the meeting was dedicated to a visit to the 
Dosimetry Laboratory in Seibersdorf, where the partici-
pants familiarized themselves with the practical aspects 
of operation of the IAEA TLD system, its maintenance 
and the quality control procedures that are necessary to 
ensure high precision in TL-measurements. 

 

C. Status Reports from the Participants 

D. Thwaites, ESTRO 

The ESTRO Quality Assurance network for radiotherapy 

(EQUAL) was set up in 1998 for the countries of the Eu-

ropean Union. It was funded by a number of renewable 

grants from the European Union between 1998 and the 

end of 2003. From early 2004, the funding has stopped 

and EQUAL has had to move onto a self-financing basis, 

by setting charges for audits, which has necessitated a 

new administrative and legal structure. The EQUAL 

TLD postal dose service includes photon and electron 

beam checks in reference and non-reference conditions. 

By September 2004, the service has provided audits to 

more than 600 radiotherapy centres and checked about 

3250 beams. Since 2002, this has included a service for 

checking MLC beams. Dosimetric problems in the beam 

calibration, errors in beam data used as input to the 

treatment planning system (TPS) and uncertainties in the 

algorithms used in the TPS can be detected in the 

EQUAL audit. 

The participating centres are instructed to irradiate the 

TLD (LiF) capsules to a dose of 2 Gy based on calcula-

tions using the treatment planning system applied rou-

tinely in clinical use. For photon beams, seven dosimetric 

parameters are checked in a normal audit: the beam out-

put in reference conditions, percentage depth doses, 

beam output variations for a number of open and wedged 

fields and the wedge transmission factor. Measurements 

with electron beams are carried out for 3 different field 

sizes and two source-skin distances (SSD). MLC meas-

urements are carried out in 6 different shapes and sizes of 

fields. 

About 20% of all beams had to be rechecked due to de-

viations larger than 5% in at least one of these parame-

ters. In some of these cases the deviations could be 

traced to set-up errors or other mistakes at the time of the 

TLD irradiations, e.g., wrong source-skin distance, 

wedge forgotten, wrong depth. However approximately 

4% of beams (2% of measurements) were shown to have 

deviations  due to real dosimetry problems. Third checks 

or site visits were then offered, the latter having been 

carried out in 15 centres. 

Most of the significant deviations in dose are for non-

reference conditions. For the reference geometry the de-

viations have progressively decreased with time. Thus, 

the efforts in Europe, including the implementation of 

new dosimetry protocols and quality systems, training-

courses by ESTRO, and the impact of the EQUAL and 

related audit programmes themselves have had a positive 

effect, showing the value of these activities. 

The EQUAL programme has recently been extended to 

other modalities and facilities in developmental and pilot 

studies. An ESTRO project on brachytherapy dosimetry 

QA – BRAPHYQS – has developed phantoms and a 

methodology for mailed audits for geometric checks of 

brachytherapy source imaging and reconstruction, and 

also TLD audits of Ir-192 HDR brachytherapy do-

simetry.  So far 86 centres have been checked on the first 

of these, which is being offered as a routine audit, and a 

test round of 8 centres has piloted the second. In addition 

another ESTRO project on QA of intensity-modulated 
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beams – QASIMODO – has piloted film dosimetry 

methods between 16 centres to compare the delivery and 

verification of IMRT treatments in a mailable phantom 

representing a prostate treatment.  This may form the 

basis of other related developmental projects and may 

also allow for transfer of knowledge and methods from 

the developmental group to the regular audit group as the 

basis of other possible routine audit services. 

A brief summary was also given of the recent progress of 
the UK radiotherapy dosimetry audit network, a co-
operative audit system co-ordinated in all UK radiother-
apy centres by the IPEM (the UK Institute of Physics and 
Engineering in Medicine, the professional association of 
Medical Physicists in the UK). This has been running 
since the first comprehensive national dosimetry inter-
comparisons took place in the late 1980s. It is based on a 
number of co-operative groups and all audits are by site 
visits and use ion chamber dosimetry. Most radiotherapy 
modalities have been considered, including high energy 
photon and electron beams, kV x-ray beams, brachyther-
apy source activities and dosimetry and geometric pa-
rameters on accelerators and simulators.  A number of 
geometric and semi-anatomic phantoms have been de-
veloped to allow audits of realistic multi-field planned 
irradiations, with developments going on in some of the 
groups to widen the scope of audit to new technology 
and treatments. A recent pilot study was reported, under-
taken in the Scottish+ group to assess the feasibility and 
the methodology for an on site audit of MLC dosimetry 
and also for in vivo audits directly on patients in different 
departments. These pilots were successful and will be 
extended to more centres in the near future. 

M. Arib, Algeria  

As a second step of the quality assurance programme for 

external radiotherapy set up at the Secondary Standards 

Dosimetry Laboratory of Algeria, a methodology for the 

audit of radiotherapy beams in non reference conditions 

on the beam axis has been successfully implemented. A 

feasibility study including 5 beams from four institutions 

was performed in 2002.  

A first audit of all national radiotherapy beams was con-

ducted in 2003, including 9 Cobalt-60 units and three 

accelerators. For two participating centres, three beam 

calibrations showed deviations outside the acceptance 

limit of 5 %. As a follow up action, a second audit was 

conducted to recheck the beams in question. The results 

have improved and the deviations were explained.  

In 2004 a cross check using TLDs was undertaken with 

the IAEA and the EAGs from China, India, Malaysia and 

Argentina. All results were good, with the deviations be-

tween the stated and measured dose within 2.5%.  

In order to implement the audit step 3 of photon beams in 

reference and non-reference conditions off-axis, the 

IAEA provided the members of the group with a new 

TLD holder with a horizontal arm allowing simultaneous 

irradiation of three capsules. Experimental work carried 

out in the Algerian SSDL showed no influence of each 

capsule over the others. The effect of the horizontal arm 

on the response of the TLDs was evaluated at three 

depths of 5 cm, 10 cm and 15 cm and the correction fac-

tors determined. The new holder was further tested for 

beam profiles with good agreement between the ioniza-

tion chamber measurements and TLDs.  

Years 2005 and 2006 will be dedicated to the study of 

the different effects (holder effect, energy dependence, 

effect of the horizontal arm, etc.) experimentally and by 

Monte Carlo simulation. A more sophisticated worksheet 

for the evaluation of the TLD will be designed and im-

plemented. A pilot study for audit of electron beams and 

asymmetric fields will be undertaken.  

To summarize, step 1 of the audit is fully implemented in 

Algeria and is carried out each year for all radiotherapy 

centers. Step 2 is implemented for photon beams and will 

be repeated in 2005. Step 3 (symmetric fields) will also 

be carried out in 2005. For electron beams, a pilot study 

will be performed in 2006 and will be carried out in the 

future between the two audits corresponding to steps 2 

and 3. Regarding the asymmetric fields, a survey of ra-

diotherapy centres will allow identification of the centres 

conducting this type of treatment, and depending on the 

survey results, a pilot study may be undertaken in 2006.  

M. Saravi, Argentina 

The EAG of Argentina has implemented the audit step 1 

for photon beams in reference conditions for all hospitals 

and following the methodology of the audit step 2, con-

ducted TLD runs of photon beams in non-reference con-

ditions on-axis with several hospitals participating. In 

order to extend the TLD audits to electron beams, the 

response of TLDs against the various electron energies 

was studied. The energy correction factor was deter-

mined for beams of nominal energies 10, 12, 15 and 18 

MeV. It ranged from 1.05 for the lowest to 1.02 for the 

highest energy beam. 

As the TLD laboratory is undergoing an upgrading proc-

ess, with a new automatic TLD reader installed, a system 

calibration is on-going and the relevant correction factors 

are being determined.  

Forms to be filled-in by participants for dose audits in 

non-reference conditions were prepared following the 

recommendations given during the RCM held in 2002. 

On-site visits for the review of dosimetry practices have 

been conducted at three radiotherapy centres.  

The programme for 2005-2006 will involve the continua-

tion of audits for the step 1, beam output in reference 

conditions, high energy photons. The depth of measure-

ment will change from 5 cm to 10 cm which requires the 

verification of the holder attenuation corrections. Audits 
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will be primarily directed to newly established radiother-

apy centres.  

Step 2 regarding TLD audits for photon beams in refer-

ence and non-reference conditions on the beam axis will 

be performed for open and wedged beams, for small and 

large radiation fields. Audits in reference and non-

reference conditions on the beam axis will be performed 

for centres that have successfully completed the basic 

step 1. A pilot study for photon beams in reference and 

non reference conditions off-axis (step 3) will be carried 

out with 5 pilot centers for symmetric fields. For the step 

3, asymmetric fields, the Argentinean EAG is ready to 

participate in a pilot study as scheduled by the IAEA.  

Electron beam audits will be conducted on a pilot basis 

with 5 radiotherapy centres for two different fields and 

two different distances from the source.  

The TLD audit programme in Argentina beyond 2006 

will focus on the step 2 for high energy photon and elec-

tron beams and on the step 3 for symmetric fields for 

photon beams. The audits will be made with a frequency 

of 2 years for photons and electron beams, alternating 

between the step 2 and step 3 for photon beams. A sur-

vey will be made in order to determine how many centres 

are interested in the step 3 for asymmetric fields.  

K. Sergieva, Bulgaria  

The establishment an External Audit Group (EAG) relies 

on experienced medical physicists and radiation oncolo-

gists recommended by the Bulgarian Society of Bio-

medical Physics and Engineering and the Bulgarian As-

sociation of Radiology. The aim of the EAG is to ensure 

adequate precision in the dosimetry of clinical beams. 

The EAG has selected and suggested the most important 

parameters for quality control of treatment units taking 

into account the situation in radiotherapy departments in 

Bulgaria. Main activities are: organization of regular 

postal TLD audits of all photon beams in reference and 

non-reference conditions; on site measurements when-

ever a new installation is to be commissioned and then 

regular checks as a part of inspection; providing techni-

cal assistance and cooperation in the set-up of QA pro-

grammes; ascertaining the adequacy of QA at the radio-

therapy department level and advising accordingly; de-

veloping, adapting and disseminating recommendations, 

codes of practice, regulations, standards etc., providing 

assistance in the analysis of the results of QA pro-

grammes; organizing training in QA; development and 

updating of national radiotherapy infrastructure database. 

The feasibility study for Co-60 beam audit with TLDs 
was performed. The dosimetric parameters of interest 
were: the beam output in reference conditions, the dose 
at depths 10 cm and 20 cm for 7 x 7cm2, 20 x 20 cm2, 7 x 
20 cm2 fields; wedge transmission factor of 45˚ wedge. 
The instruction sheets, data sheets, discrepancy analysis 

forms and the results reporting form were developed as 
appropriate. 

In 2005-2006 the Bulgarian EAG will undertake the fol-

lowing taks:  

- verify the calibration of TLD system for Co-60 beam 
with the IAEA Dosimetry Laboratory using ND,w 

based methodology 

- organize a pilot TLD run for hospitals for photon 
beams on-axis in non-reference conditions 

- perform a feasibility study of the TLD holder with a 
horizontal arm for dose measurements in 3 – 5 Co-60 
beams off-axis (symmetric open and wedged fields) 

- adapt the instruction sheets, data sheets and results 
reporting forms for the photon beam audits in non-
reference conditions 

- perform the feasibility study of the TLD holder with a 
horizontal arm for dose measurements in 3 – 5 Co-60 
beams off axis (asymmetric open and wedged fields). 

- perform the feasibility study of electron beams in  
reference conditions  

- organize a pilot TLD run for hospitals (3 – 5) photon 
beams off-axis in non-reference conditions (symmet-
ric and asymmetric fields). 

The frequency of the audit in non-reference conditions 
will follow the national survey to be conducted by the 
Bulgarian EAG. 

K. Li, China 

During 2003-2004, feasibility studies and related work 

on TLD-based quality audits for radiotherapy dosimetry 

in non-reference conditions were carried out by the Chi-

nese EAG in a few focus areas outlined below. 

In view of the fact that many hospitals located at border 

areas in China have never participated in international or 

national TLD audit activities, the TLD audits in refer-

ence conditions are of primary importance. A total num-

ber of 100 photon beams were checked through the 

IAEA/WHO TLD audit services. At the same time, the 

national EAG conducted national audit services in 6 

provinces in China, and a total number of 100 photon 

beams were checked. For building the capacity of the 

EAG to provide dose audit to Chinese hospitals, the na-

tional TLD audits were run in parallel to those of the 

Agency’s.  

Verification of the EAG TLD system for Co-60 with the 
IAEA Dosimetry Laboratory showed the result of -1.7% 
for the deviation between the stated dose of the IAEA 
and the TLD dose, which is acceptable within the ex-
pected uncertainty of 3.5% of the Chinese TLD system. 

The feasibility study for photon beams in reference and 
non-reference conditions on the beam axis using the new 
modified TLD holder was performed in a Co-60 beam, 
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and 6 MV and 15 MV high energy x-rays.  The TLD re-
sults were generally within 3.5% compared to ion cham-
ber measurements, except for the measurements at 20 cm 
depth in a water phantom for which the holder attenua-
tion correction requires verification through more precise 
experiments. Instructions and data sheets for national 

TLD audits in non-reference conditions were developed 

following the lines of the related IAEA documents. 

A feasibility study for high energy electron beams at the 
depth of dose maximum on the beam axis using the 
IAEA holder was carried out for 9 MeV and 16 MeV 
electron beams. The deviations between the reference 
dose values and TLD dose values were generally within 
3.5%, although the calibration of the plane-parallel 
chamber requires verification. 

Feasibility study for photon beams (open and wedged) 
off-axis using the new IAEA holder were carried out in a 
Co-60, 6 MV and 15 MV photon beams. Most results 
were within 3.5%. 

Cross comparison with the Algerian EAG was conducted 
through TLD exchange, with the results in good agree-
ment with those stated by the Algerian EAG. 

In view of fact that a large number of radiotherapy ma-
chines are used in hospitals in China, adequate resources 
will be needed for implementing TLD audit services rou-
tinely over the country. The Ministry of Health in China 
has already recognized the importance of the audits in 
radiotherapy dosimetry and paid more attention to this 
work including the promotion of the CRP. It is hoped 
that a sub-EAG network in China will be set up soon af-
ter the completion of the CRP and the TLD audits will be 
implemented in all provinces on a regular basis. The au-
dits of step 1 will be implemented with a frequency of 2 
years. For steps 2 and 3, the frequencies will be three and 
five years respectively. 

F. Garcia Yip, Cuba  

During 2003-2004, a number of TLD capsules were in-
terchanged between the Cuban SSDL and the IAEA Do-
simetry Laboratory in the so called “blind tests” in order 
to verify the calibration of the Cuban TLD system for 
Co-60. The results of these checks were discussed.  

At present, the Cuban SSDL uses TLD in the form of 
micro-rods. The plastic capsules for irradiation at radio-
therapy levels are filled with 3 micro-rods each, provid-
ing 3 redundant readings from each capsule. It is recog-
nized however, that the uncertainty this technique incor-
porates in the overall measurement is rather high due to 
differences in the amount of LiF in each individual mi-
cro-rod, which also varies with manipulation. To reduce 
the uncertainty (declared to be around 2.5%), the Cuban 
TLD laboratory will use TLD powder as of 2005. 

The Cuban EAG has conducted a pilot study of the audit 
step 2 (non-reference conditions, on axis) that included 
five hospitals. This exercise is still open and not ready 
for publication.  

A set of guidelines and forms were written in Spanish 
and positively evaluated by the participants from the 
hospitals (physicists and a radiographer). A member of 
the Cuban EAG participated in the testing of procedures 
in a pilot irradiation run of the audit step 3 (non-
reference conditions, off-axis). TLD capsules were irra-
diated at the beam qualities of 6 MV and 25 MV. The 
results were evaluated at the IAEA Dosimetry Labora-
tory and presented at the RCM. 

For the forthcoming years of this CRP (2005-2006) the 
Cuban EAG intends to include all Co-60 machines in a 
national TLD audit run covering steps 1-3. In the future, 
a 2 years auditing cycle will be established, alternating 
on-site visits with postal TLD audits. 

A. K. Mahant, India 

In continuation of the programme under the CRP, work 
was carried out by the SSDL-BARC involving the on-
going activities for national TLD audits in reference con-
ditions and research related to audits in non-reference 
conditions. Two TLD quality audit runs were conducted 
for dose measurement in reference conditions with 93 
participants in 2003. A TLD pilot study for non-
reference conditions for photon beams on-axis was con-
ducted, in which six institutions participated.  

Calibration of the TLD reader was checked using TLDs 
irradiated at the IAEA to doses ranging from 1.5 to 2.5 
Gy. One capsule was irradiated to a dose unknown to 
BARC. The BARC estimated dose was found to be in 
close agreement with the IAEA value (0.3%). A recipro-
cal TLD intercomparison was also taken up with the 
SSDL-Algeria. Estimated doses to the capsules irradiated 
in Algeria were evaluated and communicated to Algeria. 
Results from Algeria are awaited. 

The EAG India participated in a multi-centre pilot study 
conducted by the IAEA on TLD quality audit in non-
reference conditions for Co-60 and two high energy X-
ray beams.  

Future plans involve the continuation of a QA pro-
gramme in reference conditions with the TLD placed at 
10 cm depth. About 60 hospitals are expected to partici-
pate. Pilot studies will be conducted for photon beams in 
non-reference conditions, the step-2 and step-3, symmet-
ric fields. Required instruction sheets and data sheets will 
be prepared. TLD audits of the steps 2 and 3 will alter-
nate in different years, with about 50 hospitals/year par-
ticipating. 

W. Bulski, Poland 

The radiotherapy infrastructure database for Poland has 
been updated by the national EAG.  The database con-
tains the up-to-date information on the numbers and 
technical data of radiotherapy equipment in Poland (both 
tele- and brachytherapy): radiotherapy machines, simula-
tors, treatment planning systems, CT and MRI scanners, 
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dosimeters, phantoms, staffing (medical physicists).  
Such updating is done every year. 

The instruction and data sheets for TLD audits in non-
reference conditions on axis, which are sent out to par-
ticipants together with the TLD capsules, have been re-
vised, updated and finalized. They have been prepared 
for the audits of Co-60, photon and electron beams with 
the dose value stated by the participants on the basis of 
the treatment planning system (TPS) calculations. 

The appropriate data sheets are being prepared for the 
audits in non-reference conditions off-axis with the dose 
value stated by the participants on the basis of the TPS 
calculations. 

During the reporting period the following tasks have 
been performed: 

- The TLD laboratory has been upgraded. The new 
automatic TLD reader has been commissioned and 
the characteristics of the new TL-powder batch have 
been thoroughly examined. 

- A TLD audit in non-reference conditions for Co-60 
beams has been performed for 9 volunteer centres 
(out of 19 radiotherapy centers in Poland). 

- A TLD audit on axis in non-reference conditions for 
photon beams has been performed for 21 centres (all 
radiotherapy centres). 

- A TLD audit in reference conditions for electron 
beams has been performed for 20 centres.  

- A feasibility study of the audit in non-reference con-
ditions off-axis has been performed. 

- The TLD measurements in non-reference on axis give 
results which are comparable with previous audits in 

reference conditions (within ±3.5%). 

The results of the postal audits in Poland were presented 
at the ESTRO Congress (Geneva 2003) and at the IOMP 
Congress (Syney 2003), as well as in a few publications. 

The audits planned for the years 2005-2006 involve a 
TLD audit in non-reference conditions for Co-60 beams 
for the centres that did not take part in the previous year 
audit, a TLD audit in non-reference conditions in all cen-
tres for photon beams (2 beams per centre, for the beams 
that have not been audited so far), a pilot TLD audit off- 
axis (step 3) for both symmetric and asymmetric fields in 
3-5 centres. The audits will continue in 2006 in non-
reference conditions for electron beams and a pilot TLD 
audit asymmetric half blocked fields (asymmetric jaws) 
will be conducted in 3-5 centres. A methodology for the 
TLD audit for irregular fields is in preparation. 

The recommendations on the upcoming audits in various 
non-reference conditions are going to be prepared along 
with the instructions and data sheets for the different 
types of audit runs. 

Two audit runs per year are performed on a regular basis 
with virtually all Polish radiotherapy centers participat-

ing. The pilot studies might be combined with regular 
audit runs for on-axis checks.  After 2006, the audit runs 
would be alternated between the step 2 and step 3 audits. 

J. Izewska, Scientific Secretary, IAEA 

Tests of a new TLD holder with the horizontal arm were 
conducted jointly by the IAEA and the AKH-Vienna. 
Five test sessions were run in 2002-2003 with high en-
ergy photon beams of Co-60, 6 MV, 10 MV and 25 MV 
available at AKH. TLDs were irradiated by the IAEA 
jointly with AKH staff and evaluated at the IAEA Do-
simetry Laboratory in Seibersdorf.  

The measurement programme was optimised resulting in 
the time required of about 2 hours per beam for both ion 
chamber measurements and TLD irradiations. The pro-
gramme involves the irradiation of 11 TLDs in 10 x 10 
cm2 and 20 x 20 cm2 open and wedged fields on- and off-
axis at 10 cm depth in a water phantom. The values of 
the absorbed dose to water, in Gy, are determined from 
TLD readings at each of the 11 measurement points and 
relative values are derived, such as the output factors, 
wedge transmission factors and off-axis ratios. The TLD 
evaluation at the laboratory including the TLD readout 
and the calculation of doses and dose ratios from TLD 
readings requires about 1 day per beam. In this exercise 
the results of the dose measurements with TLD for open 
and wedged fields were, on average, within 1% com-
pared to ionization chamber measurements. The results 
of relative measurements (output factors, wedge trans-
mission factors, off-axis ratios) were also within 1% of 
the TLD to ionisation chamber determined values.  

A multi-centre TLD pilot run organized in 2004 involved 
7 radiotherapy centres with 20 high-energy photon 
beams (Co-60, 6 MV - 23 MV) in Argentina, Bulgaria, 
Cuba, China, Hungary, Poland and the EQUAL labora-
tory. Algeria and India joined the pilot exercise at a later 
stage. The TLDs, the new holders, and specially prepared 
instructions and data sheets were distributed to partici-
pants by mail. Upon the return of irradiated TLDs, they 
were evaluated by the IAEA Dosimetry Laboratory and 
the doses reported by the participants compared to TLD 
doses. The results were prepared in the form of an indi-
vidual results certificate and distributed to the partici-
pants at the RCM together with the global results. The 
results of the dose measurements in terms of the ratios of 
the IAEA measured dose to the participant stated dose 
for all beams, at all measurement points were N = 203, 
mean = 0.999, std. dev. = 0.013. The results of the dose 
ratio measurements (the dose off-axis to the dose on-axis 
for open and wedged beams, D(20x20)/D(10x10), 
Dwedge/Dopen) in terms of the ratios of the TLD measured 
value to the participant stated value for all beams and all 
parameters were N = 146, mean = 0.999, std. dev. = 
0.012. As the results of the pilot run are very good, the 
methodology has proven to be feasible. 

The pilot study of the modified TLD holder has been 
successfully completed and the methodology for dose 
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audits in non-reference conditions off-axis for photon 

beams including the relevant forms is ready for transfer-

ing to the national level. The expertise built-up in this 

exercise will be adapted by the national EAGs to the lo-

cal conditions in each participating country. 

D. Georg, Austria 

After testing a prototype TLD holder with a horizontal 

arm with high energy photon beams in a variety of geo-

metric conditions at the AKH, Vienna, the scope of the 

work performed was the determination of a set of correc-

tions for the TLD holder.  

The perturbation correction factor accounting for the at-

tenuation of a photon beam by the holder tube is required 

to be applied in the dose calculation from the TLD read-

ings. The holder correction is defined as the ratio of the 

dose with no holder in the photon beam to the dose with 

the holder. The measurements were performed with and 

without the holder horizontal arm in place. The perturba-

tion measurements were performed first with a Farmer 

type chamber of 0.6 cm³ in photon beams of Co-60, 

6 MV, 10 MV and 25 MV at 10 cm depth for field sizes 

of 10 x 10 cm² and 20 x 20 cm² open and wedged (60° 

wedge), and repeated with 0.3 cm³ and 0.015 cm³ ioniza-

tion chambers.  

The shielding of the TL-powder by the holder tube was 

derived from measurements performed with ionisation 

chambers of 0.6 cm³ and 0.3 cm³ volumes. The interpola-

tion of the two chamber readings was made according to 

the ratios of the shielded volume to the total volume 

Vsh/Vtot for the chambers and the TL-detector. These ra-

tios, as adapted from an earlier study, are 0.215 for the 

TLD, 0.292 for the 0.3cm³ and 0.192 for the 0.6 cm³ vol-

ume chambers. The resulting holder correction factor at 

10 cm holder tube length was 1.018 for Co-60, 1.012 for 

6 MV, 1.009 for 10 MV, and 1.006 for 25 MV photon 

beams for a holder without the horizontal arm. When the 

horizontal arm was added, the attenuation correction 

changed to 1.017 for Co-60, 1.013 for 6 MV, 1.012 for 

10 MV, and 1.009 for 25 MV photon beams.  

No systematic differences were observed for the holder 

correction factors in open or wedged beams of the same 

field size. For a fixed photon beam quality all deviations 

between correction factors determined at different field 

sizes were smaller than 0.3%. The measurement data 

were averaged over a series of measurements with the 

reproducibility of 0.2% (one standard deviation) in sev-

eral series. 

The study allowed extracting correction factors for the 

new TLD holder with a horizontal arm for any clinically 

applied photon beam quality. The range from Co-60 to 

25 MV photon beams was covered adequately.  

D. The main conclusions of the meeting 
 

The strategy for national TLD programmes has been de-

veloped involving three subsequent audit steps for beam 

output in reference conditions for high-energy photon 

beams (step 1), dose in reference and non-reference con-

ditions on the beam axis for photon and electron beams 

(step 2), dose in reference and non-reference conditions 

off axis for open and wedged symmetric fields with an 

option for asymmetric fields for photon beams (step 3).  

The present CRP focuses on development of the steps 2 

and 3, for which procedures have been prepared that are 

being tested by the national EAGs and, at a later stage, 

will be implemented for systematic dosimetry audits of 

radiotherapy hospitals at the national level. 

Based on the IAEA standard TLD holder for high-energy 

photon beams, a special TLD holder with horizontal arm 

was developed that enables off-axis measurements. New 

procedures were prepared for the TLD irradiation at hos-

pitals with the relevant instructions and data sheets. The 

off-axis measurement methodology for photon beams 

was successfully tested in a multi-centre pilot study. 

The degree of implementation of the TLD based quality 

assurance programmes for radiation therapy dosimetry in 

non-reference conditions in participating countries dif-

fers in various countries. All EAGs performed feasibility 

studies for the step 2 for photon beams and the pilot stud-

ies with a selected group of hospitals are in progress. 

Two participants are ahead of the group with their work, 

two progress with acceptable speed and for three others, 

the project implementation rate is somewhat slower.  

The detailed work plans for all project participants in 

2005-2006 were outlined. 

 

E. Recommendations to participants 
 

- All participants will continue TLD audit step 1 for 

new installations that have not participated in the 

TLD audit before.  

- Bulgaria, Cuba and India will complete/repeat the 

feasibility studies in non-reference conditions on-axis 

(step 2) to reach the adequate compatibility with the 

implementation level of other participants.  

- All EAGs, except for Argentina and Poland, who 

have already done the relevant work, will conduct pi-

lot TLD runs for the audit step 2 for photon beams 

with a few local hospitals. Algeria, China and India 

will conduct or repeat TLD pilot runs for electron 

beams.  

- All EAGs will adapt procedures for the audit step 3 

(off axis, symmetric fields, photon beams) to the local 
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conditions and will prepare the relevant TLD instruc-

tions and data forms in national languages. Feasibility 

studies to test the procedures will follow. 

- Once the EAG feasibility studies of the step 3 have 

been successful, TLD pilot runs with the selected 

group of hospitals will follow in each participating 

country. These checks will be done only in those hos-

pitals for which the results obtained in the previous 

audit steps are fully acceptable.   

 

F. Recommendations to the IAEA 
 

- The IAEA, in conjunction with AKH and ESTRO 

will develop procedures and TLD forms for the audit 

step 3 for photon beams, asymmetric fields.  The 

IAEA will make available to EAGs appropriate 

documentation and forms for measurements at na-

tional levels. 

- The IAEA will develop TLD evaluation spreadsheets 

for various audit steps to be adapted by national 

EAGs. 

- The IAEA will make available to the EAGs of the 

participating countries all appropriate documentation, 

reports and minor laboratory supply, such as a modi-

fied TLD holder. 

- The IAEA Dosimetry Laboratory will provide refer-

ence irradiations to the EAGs and other relevant sup-

port to ensure that EAGs’ TLD systems operate at a 

level compatible with international standards. 

- The IAEA Dosimetry Laboratory will continue the 

regular TLD audits for the national TLD Measuring 

Centres in the EAGs of the participating countries.  
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COURSES, MEETINGS AND CONSULTANCIES 

TO BE HELD DURING 2005 
 

Courses and workshops  

Workshop on Training of Audit Teams for Comprehensive Audit in Radiotherapy, Vienna, 9–11 May 2005 

Regional (RAF) Training Course on physical aspects of SPECT imaging, Cairo, Egypt, June 2005 (date and lo-

cation to be confirmed during first Coordination Meeting) 

Regional Training Course on Quality Assurance of Physical and Technical Aspects in Radiotherapy, Argonne 

National Laboratory, Illinois (USA), 6–17 June 2005 

Regional Training and Educational Workshop on Physical Aspects of Quality Assurance in Radiotherapy, Asia 

and Pacific Region (place not yet known), August 2005 

Regional Training Course on Monitor Unit Calculations, Tunis, Tunisia, September 2005 

Meetings and consultancies 

First Coordination Meeting for AFRA Regional Project RAF/6/032: Promoting Regional and National Quality 

Assurance Programmes for Medical Physics in Nuclear Medicine, Cape Town, South Africa, January 2005 

Consultant’s meeting on QA of dosimetry calculation in external radiotherapy, Vienna, March 2005 

Consultants Meeting on Acceptance Testing of Treatment Planning Systems (TPSs) for CRP E2.401.13, IAEA, 

Vienna, 14–18 March 2005 

Research Coordination Meeting on the CRP E.2.40.14 "Development of procedures for in vivo dosimetry", 

IAEA, Vienna, 4–8 April 2005  

Consultants Meeting on Updating the Code of Practice for Dosimetry in X-Ray Diagnostic Radiology, IAEA, 

Vienna, 11–15 July 2005 

Consultants Meeting on Preparation of Education Materials on Medical Physics based on the IAEA Syllabus, 

IAEA, Vienna, 8–12 August 2005 

Consultants Meeting to review and edit the draft document “Guidance to SSDLs on the assessment of measure-

ments uncertainty for Secondary Standards Dosimetry Laboratories”, IAEA, Vienna, 19–23 September 2004 

Consultants Meeting to review and edit the draft document on the training programme in calibration and quality 

control procedures, IAEA, Vienna, 7–11 November 2005 

First Coordination Meeting for AFRA Regional Project RAF/6/031: Medical Physics in Support of Cancer Man-

agement, Cape Town, South Africa, 21–25 November 2005 

Research Coordination Meeting on Testing Implementation of the Code of Practice on Dosimetry in X-Rays Di-

agnostic Radiology, IAEA, Vienna, 28 November–2 December 2005 

Consultants Meeting on Quality Control in Mammography, IAEA, Vienna, 5–9 December 2005 

Consultants Meeting on Preparation of the Syllabus for the “Handbook of Diagnostic Radiology Physics”, 

IAEA, Vienna, 12–16 December 2005 
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MEMBER LABORATORIES OF THE IAEA/WHO 

NETWORK OF SSDLs
1
 

Country City Contact person Fax E-mail 

ALGERIA Algiers Mr. M. Arib +213 21 43 4280 mehenna.arib@ifrance.com 
ARGENTINA Buenos Aires Ms. M. Saravi +54 11 6779 8228 saravi@cae.cnea.gov.ar 
AUSTRALIA Menai Mr. D. Alexiev +612 9717 3257 dax@ansto.gov.au 
AUSTRIA Vienna Mr. Hannes Stadtmann +43 50550 2502 hannes.stadtmann@arcs.ac.at 
    
BANGLADESH Dhaka Mr. Md. Shakilur Rahman + 8802 8613051 shakilurssdl@yahoo.com 

BELARUS Minsk Mr. Valery Milevsky  +375 17 2130938 ion@belgim.belpak.minsk.by 
BELGIUM Ghent Mr. H. Thierens +32 92646699 hubert.thierens@rug.ac.be 
BOLIVIA La Paz Mr. Ismael Villca +591 2 433063 ibten@caoba.entelnet.bo 
BRAZIL Rio de Janeiro Mr. Carlos J. da Silva + 5521 2442 1605 carlos@ird.gov.br 

BULGARIA Sofia Ms. Katya Sergieva +359 2 9432 144 sergievakm@abv.bg 
     
CANADA Ottawa Mr. Brian R. Gaulke +1 613 9578698 brian_gaulke@hc-sc.gc.ca 
CHILE Santiago Mr. Oyarzún Cortes +56 2 27318723 coyarzun@gopher.cchen.cl 
CHINA* Beijing Mr. Gan Zeuguei +86 10 444304  
CHINA TaiYuan, Shanxi Mr. Zhang Qingli  zhangqing_li@hotmail.com 
CHINA Shanghai Mr. Liu Shu-lin +86 2164701810 simtt@stn.sh.cn 
CHINA Beijing Mr. Li Kaibao +86 10 62012501 kaibaoli@hotmail.com 
CHINA Hong-Kong Mr. C.L. Chan +852 29586654 cchan@ha.org.hk 
CHINA Beijing Mr. Guo Wen +86 1 69357178 rmcssdl@iris.ciae.ac.cn 
COLOMBIA Santafe de Bogota Mr. Uriel Chica Villegas +57 1 3153059 uchica@ingeominas.gov.co 
CUBA Cuidad Habana Mr. W. S. Gonzalo +537 579573 gonzalo@cphr.edu.cu 
CYPRUS Nicosia Mr. S. Christofides +357 2 801 773 cstelios@cytanet.com.cy 
CZECH REP. * Prague Mr. Kodl +4202 738330  
CZECH REP. Prague Mr. P. Dryák +4202 66020 466 pdryak@cmi.cz 
CZECH REP. Prague  Mr. D. Olejár +4202 67313119 dolejar@suro.cz 
     
DENMARK Herlev Mr. K. Ennow +45 44 543450 klaus.ennow@sis.dk 
     
ECUADOR Quito Mr. H. Altamirano +593 2 253097 comecen1@comecenat.gov.ec 
EGYPT Cairo Mr. M. Sharaf +20 2 386 7451 mokhtar_sharaf@yahoo.com 
ETHIOPIA Addis Ababa Mr. Worku Wodaje +251 1 62 04 95 nrpa@telecom.net.et 
     
FINLAND Helsinki Mr. Antti Kosunen +358 9 75988450 antti.kosunen@stuk.fi 
FRANCE Le Vesinet Mr. J.F. Lacronique +33 1 39760896 opri@opri.fr 
     
GERMANY Neuherberg Mr. D.F. Regulla +49893187192224 regulla@gsf.de 

GERMANY Freiburg  Mr. Pychlau +49 761 4905570 pychlau@ptw.de 
GHANA Legon-Accra Mr. C. Schandorf +233 21 400807 rpbgaec@ghana.com 
GREECE Paraskevi-Attikis. Mr. C.J. Hourdakis  +30 210 650 67 48 khour@eeae.nrcps.ariadne-t.gr 
GUATEMALA Guatemala C. A. Mr. Angel Osorio  +502 2 762007 arot23@yahoo.com 
GEORGIA Tbilissi Mr. S. Sukhishvili +99532 6133-01 gnim376@yahoo.com  
     
HUNGARY* Budapest  Mr. I. Csete +36 1 2120147 icsete@omh.hu 
HUNGARY Budapest  Mr. G. Kontra  +36 1 2248620 kontra@oncol.hu 
HUNGARY Paks Mr. M. Orbán +36 1 3551332 orbanmi@npp.hu 
     
INDIA Mumbay Mr. V.V. Shaha +91 22 2550 5151 vvshaha@apsara.barc.ernet.in 
INDONESIA Jakarta Selatan Mr. Susetyo Trijoko +621 217657950 P3krbin@batan.go.id 
IRAN Karaj Mr M. Ghafoori +98261 4411106 mghafoori@nrcam.org 
IRELAND Dublin  Ms. Lorraine Currivan +353 12697437 lcurrivan@rpii.ie 
ISRAEL Yavne Mr. B. Shlomo +972 8 9434696 abenshlomo@hotmail.com 
     

KOREA, REP Seoul Mr.Heekyo Jeong +82 2 351 3726 dowha@kfda.go.kr 
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Country City Contact person Fax E-mail 

LATVIA Salaspils Mr. A. Lapenas +371 790 1210 alap@latnet.lv 
LIBYA Tripoli Mr. Ben Giaber +218 21 3614143 BenGiaber@yahoo.com 
     
MADAGASCAR Antananarivo Mr. Andriambololona +261 202 235583 instn@dts.mg 
MALAYSIA Kajang Mr. Taiman Bin Kadni +603 892 50575 taiman@mint.gov.my 
MEXICO Mexico, D. F. Mr. V. Tovar Munoz +52 55 3297302 vmtm@nuclear.inin.mx 
     

NORWAY Osteras Mr. H. Bjerke +47 67147407 Hans.Bjerke@nrpa.no 
     
PAKISTAN Islamabad Mr. Salman Ahmad +92 51 9290275 salman@pinstech.org.pk 
PERU Lima Mr. Tony Benavente A. +51 1 488 5233 tbenavente@ipen.gob.pe 
PHILIPPINES* Diliman, Quezon Ms. E.S. Caseria +63 2 9201646 escaseria@pnri.dost.gov.ph 
PHILIPPINES Sta. Cruz, Manila  Ms. Nieva O. Lingatong +632 711 6016 nolingatong@doh.gov.ph 
POLAND Warsaw Mr. W. Bulski +48 22 6449182 w.bulski@rth.coi.waw.pl 
PORTUGAL Sacavem  Mr. J.A. Ferro de Carvalho +351 21 9941995 aferroc@itn.pt 
PORTUGAL Lisbon  Mr. Paulo Ferreira +351 21 7229877 radfisica@ipolisboa.min-saude.pt 
     
ROMANIA Bucharest  Mr. C. Milu +40 21 3123426 cmilu@ispb.ro 
RUSSIA St. Petersburg Mr. V.I. Fominykh +7 812 113 0114 trof@dosmet.vniim.spb.su 
RUSSIA St. Petersburg Mr. A. Chervyakov +7 812 596-6609 cherviakov.a@cards.lanck.net 
     
SAUDI ARABIA Riyadh Mr. A. Al-Haj +9661 4424777 abdal@kfshrc.edu.sa 
SERBIA &  
MONTENEGRO 

Belgrade Mr. M. Kovačević +381 11 455943 milojko@rt270.vin.bg.ac.yu 

SINGAPORE* Singapore Mr. Eng Wee Hua + 65 7384468  
SINGAPORE Singapore Mr. S. Chong +65 2262353 sckmipil@pacific.net.sg 
SINGAPORE Singapore Mr V.K. Sethi +65 2228675 trdwac@nccs.com.sg 
SLOVENIA Ljubljana Matjaz Stuhec +386 1 477 38 41 matjaz.stuhec@ijs.si 
SLOVAK REP. Bratislava Ms. V. Laginová +421 2 52923711 vlaginov@ousa.sk 
SOUTH AFRICA Pretoria  Mr. B. F. Denner +27 12 8412131 nml@csir.co.za 
SUDAN** Khartoum Mr. O. Mamdouh +249 11774179 mamdouhyas@hotmail.com 
SWEDEN Stockholm Mr. J-E. Grindborg  +46 8 7297108 jan.erik.grindborg@ssi.se 
SYRIA Damascus Mr. M. Takeyeddin +963 116112289 atomic@aec.org.sy 
     
TANZANIA Arusha Mr. W.E. Muhogora +255 27 2509709 nrcnim@habari.co.tz 
THAILAND* Bangkok Mr. K. Bhadrakom +66 2 5806013  
THAILAND Bangkok Mr. S. Srimanoroth  +66 2 9511028 siri@dmsc.moph.go.th 
THAILAND Bangkok Ms. W. Thongmitr +66 2 5613013 wimann@oaep.go.th 
TURKEY Istanbul Mr. A. Turer +90 212 5482230 dogan.yasar@taek.gov.tr 
TUNISIA Tunis Ms. L. Bouguerra +216 71 571697 sadok.mtimet@rns.tn 
     
URUGUAY Montevideo Mr. Alejandro San Pedro +598 2 9021619 calibraciones@dinaten.miem.gub.uy 
     
VENEZUELA Caracas Ms. Lila Carrizales +58 212 5041577 lcarriza@ivic.ve 
VIETNAM Hanoi Mr. Dang Duc Nhan +84 4 9424133 ddnhan@mail.vaec.gov.vn 
     
**

 Provisional Network members 

* SSDL Organization 
1 

Kindly notify the Dosimetry and Medical Radiation Physics Section if the information here is incorrect or changes. 
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COLLABORATING ORGANIZATIONS ASSOCIATED WITH THE IAEA/WHO 

NETWORK OF SSDLs 

 
International Bureau of Weights and Measures (BIPM) 
International Commission on Radiation Units and Measurements (ICRU) 
International Electrotechnical Commission (IEC) 
International Organization of Legal Metrology (IOML) 
International Organization of Medical Physics (IOMP) 

  

AFFILIATED MEMBERS OF THE IAEA/WHO NETWORK OF SSDLs 

Bundesamt für Eich und Vermessungswesen (BEV) Vienna, AUSTRIA 
Australian Radiation Laboratory (ARL) Melbourne, AUSTRALIA 
National Research Council (NRC) Ottawa, CANADA 
Laboratoire National Henri Becquerel (LNHB)  Saclay, FRANCE 
Physikalisch-Technische Bundesanstalt (PTB) Braunschweig, GERMANY 
National Office of Measures (OMH) Budapest, HUNGARY 
Ente per le Nuove Tecnologie L’Energia e L’Ambiente (ENEA) Rome, ITALY 
Electrotechnical Laboratory (ETL) Tsukuba, JAPAN 
Rijks Institut voor Volksgesundheid (RIVM) Bilhoven, NETHERLANDS 
National Radiation Laboratory (NRL) Christchurch, NEW ZEALAND 
Scientific Research Institute for Physical-Technical and Radiotechnical Measure-
ments (VNIIFTRI) 

Moscow, RUSSIAN FEDERA-
TION 

Laboratory of Ionizing Radiation, Slovak Institute of Metrology (SIM) Bratislava, SLOVAK REPUBLIC 
Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas (CIE-
MAT)  

Madrid, SPAIN 

National Physical Laboratory (NPL) Teddington, UNITED KINGDOM 
National Institute of Standards and Technology (NIST) Gaithersburg, USA 
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