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Abstract 

The paper describes the second Edition of the Encyclopaedia 
of Medical Physics - published by CRC (Taylor and Francis 
Group) at the end of 2021. This new edition is about 25% 
updated and in the next MPI Journal (May 2022) we shall 
explain in detail the updates. 

The paper also describes the road of the Encyclopaedia idea 
– a huge project which development started some 25 years ago. 

 
    
 
THE FIRST STEPS 

 
The need of an Scientific Dictionary and Encyclopaedia of 

Medical Physics emerged from the practical application of 
our first e-learning materials EMERALD (developed in the 
period 1995-1998) [1]. These materials aimed at support for 
medical physics training (e-books and Image Databases). 
These were the first e-learning materials in medical physics 
and consisted of training tasks covering the physics of: X-ray 
Diagnostic Radiology, Nuclear Medicine and Radiotherapy, 
supported with an educational image database with over 1000 
images. These materials were engraved on a CD – the second 
CD-ROM with ISBN number in the world. 

These materials were first tested (in the period 1996-1999) 
at the ICTP College on Medical Physics and at the new MSc 
in Medical Physics at Plovdiv (developed in Bulgaria through 
our project ERM). The EMERALD materials were written in 
English and it was obvious that their use by the large 
community of international students would be facilitated by 
a Scientific Dictionary of Medical Physics Terms. This idea 
was also supported by the delegates of the  First International 
Conference on Medical Physics Training, which we 
organised in 1998 at ICTP, Trieste, Italy. Developing a 
Dictionary, required the development of a Thesaurus, which 
was also the basis of an Encyclopaedia. This way we decided 
for both future projects (Scientific Dictionary and 
Encyclopaedia) to be developed together [1]. 

Our next project EMERALD – INTERNET ISSUE 
(EMERALD II, 1999-2000) developed the first educational 
web site in medical physics (now www.emerald2.eu ) [1]. 
This activity assured us that the idea about an Encyclopaedia 
PLUS Scientific Dictionary will have to be developed 
initially as an open-access e-Encyclopaedia (at that time 
Wikipedia did not yet exist). Naturally, this was an extremely 
complex endeavour and it required careful planning in 
several phases, which will be summarized here below. 

 

 

I. THE THESAURUS AND THE SCIENTIFIC DICTIONARY 

Phase 1 of the large Encyclopaedia with Dictionary project 
was to develop  a Thesaurus – a bank of necessary scientific 
terms. This task, plus the first steps of the Scientific 
Dictionary, was included in our next project EMIT (2001-
2003), which widened the scope of the training materials 
created in project EMERALD [1].  

EMIT added Ultrasound and MR Imaging training 
modules. It also planned to develop to develop a Thesaurus 
and translate it initially in 5 European languages: English, 
French, German, Italian and Swedish (the languages were 
related to the members of the EU project Consortium). 

 
Phase 2 – during this phase an original system for the 

Dictionary development was created, which uses 
Identification numbers (ID) for each term from the 
Thesaurus. This was necessary for the cross-translation 
between any of the languages in the Multilingual Scientific 
Dictionary. In this system, all translations to various 
languages were based on the IDs of the English terms from 
the Thesaurus. Phase 2 continues from that time gradually 
adding new languages to the Dictionary [2,3]. 

Groups of translators were formed for each language, 
usually including specialists in the main fields of the 
profession (Physics of: X-ray Diagnostic Radiology, Nuclear 
Medicine, Radiotherapy, Ultrasound Imaging, Magnetic 
Resonance Imaging, Radiation Protection). General terms 
were covered by all translators (mainly terms related to 
relevant frequently-used terminology from physics, 
mathematics, medicine, etc).  

After several updates and consolidation, the Thesaurus 
reached 3500 terms by 2003.  The Thesaurus and first-edit 
Scientific Dictionary were engraved on a mini-CD and 
distributed for free at the World Congress on Medical Physics 
and Biomedical Engineering in Sydney, Australia (2003). 
The need for a Dictionary triggered another wave of demands 
for additional translations, while some Asian countries even 
used our Dictionary CD as catalyst to create their own 
national Dictionaries to/from English. Later we developed a 
special web site for the Dictionary, which worked some 10 
years and was merged with the web site of the e-
Encyclopaedia. 

The value of this Multilingual Scientific Dictionary was 
underlined by the delegates of the First International 

MEDICAL PHYSICS INTERNATIONAL Journal, vol.9, No.2, 2021

125



 

 

Conference on e-Learning in Medical Physics, which we 
organised in November 2003 in ICTP Trieste. Further our 
unique Scientific Dictionary of Medical Physics Terms 
played a significant role in selecting the project among 
almost 500 applications for the coveted EU Award for 
vocational training – the Leonardo Da Vinci Award. The 
project was the first to receive this Award (in Maastricht, 
2004) [1]. This Award added a lot for the visibility of our 
profession – medical physics. 

The full development of the Thesaurus and the Scientific 
Dictionary were described earlier in MPI [2,3]. 

II. THE ENCYCLOPAEDIA  DEVELOPMENT 

Phase 3 – in this period was the development of the 
entries/articles for the Encyclopaedia of Medical Physics. 
The phase was based on the already developed Thesaurus. 
This phase was made as a consecutive EU project- EMITEL 
(2005-2009) supported by the core of the previous partners 
and also colleagues from all over Europe and other countries 
associated with the IOMP [1]. 

There were no guides on how to develop Dictionary or 
Encyclopaedia and we created original methodology for this. 
First was important to establish what type of Encyclopaedia 
was to be created. A number of specialist Encyclopaedias 
include a relatively small number of large articles plus an 
extensive Index of terms, mentioned in the articles. Other 
Encyclopaedias consist of a large number of small articles - 
these are easier to search and update, however such 
Encyclopaedias are more difficult to organise as they include 
many Authors, many entries and many Reviewers. A well-
known general knowledge Encyclopaedia with large number 
of small articles is Larousse.  

As we already had the Multilingual Scientific Dictionary, 
based on our Medical Physics Thesaurus, it was logical to 
accept the second design (with a large number of small 
articles). This was also suitable as a Reference in the dynamic 
profession of Medical Physics, where updates would be 
necessary quite often. This concept was also used by 
Wikipedia, which at that time was gaining popularity. 

It was agreed that the level of the Encyclopaedic entries 
should be at Master level and above (MSc, or equivalent, 
which is usually the case for most medical physics university 
courses around the world). Being linked with the previous 
educational projects, EMITEL included a number of images 
from their image databases. The Encyclopaedia – First 
Edition was developed with around 2800 full articles/entries 
(all entries were written in English). 

The coordination of such a huge project was extremely 
complex, as the articles/entries were developed by seven 
Groups working in parallel. These were Groups in Medical 
Physics of: X-ray Diagnostic Radiology, Nuclear Medicine, 
Radiotherapy, Ultrasound Imaging, Magnetic Resonance 
Imaging, Radiation Protection and General terms (Fig.2).  

A special system  was developed to organise the large 
amount of entries, each with its own text, image files and 

other data (Fig.1). For ease of reference, we kept the ID 
numbers of the entries identical to those in the Dictionary and 
each Entry file had to go through several stages of reviewing. 
The internal process of reviewing included not only the 
authors and reviewers, but also the users of our materials – 
the students.  

 

Fig.1 System for file name changes during the various steps of 
Encyclopaedia development

 
Phase 4 was created in parallel to Phase 3. This was the 

development of the web database and the web site to host the 
e-Encyclopaedia. The web site was created and maintained 
by our IT partner AM Studio (M Stoeva and A Cvetkov). The 
web site was made with a user-friendly and flexible structure, 
and crucially with our own design, not based on external 
templates. All our educational web sites were purpose built 
without external software and have been running non-stop 
since their creation. It is important to note that the longevity 
of any such product is affected by updates of third-party 
software. The original web site built by our project serves 
flawlessly the profession for over 10 years. The web site was 
built with its own Content Management System (CMS) to 
allow easy future updates [4].  

The main validation of the Encyclopaedia at the 
International Conference (ICTP, Trieste, 2008) included 21 
present and past Presidents of Medical Physics Societies. 
Further this was validated also at a Topical Workshop at the 
World Congress on Medical Physics and Biomedical 
Engineering in Munich, Germany (2009). All participants 
had online access to the Encyclopaedia and expressed their 
appreciation of the usefulness of the project. The feedback 
from these events was implemented in the final editing of the 
materials made in early 2010. With this the EU project was 
completed. 

In parallel to all this, Phase 2 (translations of the Scientific 
Dictionary terms) continued with full speed and by 2009 the 
number of languages increased to 27 (in 9 alphabets): Arabic, 
Bengal, Bulgarian, Chinese, Croatian, Czech, English, 
Estonian, French, German, Greek, Hungarian, Italian, 
Japanese, Latvian, Lithuanian, Malaysian, Persian, Polish, 
Portuguese, Romanian, Russian, Slovenian, Spanish, 
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Swedish, Thai and Turkish. Many of these translations were 
made by former attendees to the ICTP College on Medical 
Physics.  

The huge parallel coordination of so many simultaneous 
contributions to the Encyclopaedia and to the Dictionary by 
various Workgroups from many countries was made by the 
Project Manager and Coordinator (S Tabakov) and the 
Network Coordinator (V Tabakova), who devoted their spare 
time to the project (Fig.2). This activity was the largest 
international project in the profession, its results being used 
by thousands of colleagues each month. 

 

Fig.2 Phases of the Encyclopaedia and Dictionary development
 
In order to combine the Encyclopaedia entries (in English) 

with the Multilingual Dictionary, the website 
(www.emitel2.eu) was extended and was equipped with two 
search engines – one multilingual (for the Dictionary) and 
one in English (to search inside the text of the entries). This 
activity was made by M Stoeva and A Cvetkov. The fact that 
the Internet browsers at that time were already supporting 
various alphabets was very important for the work of the 
Dictionary.  

III. FURTHER DEVELOPMENT OF THE ENCYCLOPAEDIA  

 
    Phase 5 of the Encyclopaedia (2010 – 2013) was a self-
funded independent project. Its aim was to support and 
update the Encyclopaedia, including preparations for a paper 
print of the encyclopaedic entries by CRC Press.  
     The main CRC paper print phase was carried by the 
Coordination office of the Encyclopaedia and the first Editors 
- S Tabakov, F Milano, S-E Strand, C Lewis, P Sprawls and 
Editorial Assistant V Tabakova (all of them members of the 
previous projects). This activity underwent another editing of 
the content (together with CRC Press).  
    The CRC paper print was published in 2014 and a number 
of University Libraries included it in their catalogues [5]. 
Alongside this, the open-access web site continued to be used 
by colleagues from all over the world with thousands of users 

per month especially from Low-and-Middle-Income (LMI) 
countries. 
    In the next several years the support for the Encyclopaedia 
update and web site was mainly through its coordination 
office. Another update of the Thesaurus and entries was made 
during this period and the Dictionary was enriched with 5 
more languages - Finnish, Korean, Georgian, Ukrainian and 
Vietnamise. Currently the Multilingual Scientific Dictionary 
of Medical Physics Terms cross-translates in 32 languages 
(11 alphabets) [3]. 
 
    Phase 6 was initiated in 2016 - also a self-funded 
independent project – preparing an update and second paper 
print of the e-Encyclopaedia by CRC Press. This phase was 
facilitated by a group of the active members of the initial 
stages of EMITEL. A new team of contributors was gathered 
to revise the existing material and to add new medical physics 
terms plus creating new encyclopaedic entries for these. This 
project was guided by the Encyclopaedia Editorial Board - S 
Tabakov (Chair), F Milano, M Stoeva, P Sprawls, S Tipnis, 
T Underwood - and was supported by many colleagues from 
various countries and by alumni from the MSc at King’s 
College London.  
    This project phase also added new fields to the 
Encyclopaedia and the Scientific Dictionary – Non-Ionising 
Radiation Safety and Medical Equipment Management. The 
update of the Thesaurus included mainly the Editorial Team 
of the Encyclopaedia of Medical Physics (S Tabakov, F 
Milano, P Sprawls, M Stoeva, S Tipnis, T Underwood) and 
also F Fedele, E Chaloner, E Iadanza and L Pecchia. The 
update resulted in over 650 new terms related to the new 
developments of medical physics. This phase was completed 
in 2020.   
 
    Phase 7 - The update of some of the existing encyclopaedic 
articles and the inclusion of the new articles formed a new 
phase, which required a further system for coordinating 
activities of the Editorial Board (Fig.3). In parallel continued 
the update of all 31 translations of the Scientific Dictionary, 
based on the updated Curriculum. This phase was completed 
in 2021 and the paper print was available at the end of the 
year [6]. Currently the Editorial team updates the free web 
site of the Encyclopaedia and the Dictionary www.emitel2.eu  
 
   After this update the Encyclopaedia of Medical Physics 
Second Edition includes over 3300 cross-referenced full 
entries related to medical physics and associated 
technologies. The materials are supported by over 1300 
figures and diagrams. The Encyclopaedia  also includes over 
600 synonyms, abbreviations and other linked entries. The 
details of the updates of the Encyclopaedia will be described 
in the MPI issue May 2022. 
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Fig.3 Work with several computers for the synchronized update 
of the Encyclopaedia second edition 

 

IV. CONCLUSION AND ACKNOWLEDGEMENTS 

    About 150 contributors from 30 countries took part in the 
development of the Encyclopaedia of Medical Physics 
through its various stages.  
    Additionally over 200 colleagues took part in the 
translations of the Multilingual Scientific Dictionary of 
Medical Physics Terms into various languages. 
     Despite the long period of time, many of these colleagues 
continue to be among the leading figures in the national and 
international medical physics fields, but some retired and 
some are no longer with us. All these colleagues made free 
contributions to this huge project (mostly in their spare time) 
in order to support the global development of medical 
physics.  
    As I developed and coordinated the described projects/ 
phases, and invited personally most of these colleagues, I am 
truly grateful to each one. Given the numerous and frequent 
use of the results from our projects during the past 25 years, 
I am also sure, that  most young medical physicists around 
the world appreciate highly and are grateful for this generous 
collegial contribution.    
     In the Website ( www.emitel2.eu ), we have listed all 
colleagues who contributed to the project for Encyclopaedia 
of Medical Physics and Multilingual Scientific Dictionary of 
Medical Physics Terms. The entire network of these 
colleagues from over 50 countries is a real example of 
international collaboration.  
    We gratefully acknowledge the contribution of all 
colleagues to this huge endeavour, the initial financial 
support from EU to the listed projects, and the support from 
various institutions and organisations. 
     Medical Physics is a dynamic profession – in the past 
decades it changed dramatically and will continue to grow 
and develop. The constant introduction of new methods and 
equipment will require constant update of medical physics 
education. This will undoubtedly be reflected in the future 

updates of the Encyclopaedia with Dictionary, as one of the 
main reference resources of the profession, supporting our 
educational activities, and also as evidence of the important 
contribution of medical physics to healthcare. 
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