
EFOMP-
EUTEMPE
Leadership

Module
for

Medical
Physics
Experts

The European Federation of Medical Physics Organizations Bulletin

European Medical Physics News

www.ptw.de
www.standardimaging.com
www.varian.com


2

European Medical Physics News is published by the

EFOMP Communication and Publications Committee

and distributed free of charge in electronic form

© EFOMP 2018

Please register at the EFOMP web site to receive this

publication free by e-mail:

www.efomp.org/index.php?r=vml/subscribe&id=1

Send material for publication to either of the editors.

The editors reserve the right to edit the text when

appropriate.

Advertisements for relevant products and services are

welcomed, price list available on request. Discounts

are available for EFOMP company members.

THE EUROPEAN MEDICAL PHYSICS NEWS

 A QUARTERLY PUBLICATION OF THE

EUROPEAN FEDERATION OF MEDICAL PHYSICS

ORGANIZATIONS

June 2018

www.efomp.org

www.linkedin.com/company/efomp

@EFOMP_org

For more news and information about upcoming events and

courses please follow us in social networks or visit our website:

Suscribe online here

Paolo Russo, Naples, Italy

russo@na.infn.it

Efi Koutsouveli, Athens, Greece

efik93@gmail.com

Markus Buchgeister, Berlin, Germany

buchgeister@beuth-hochschule.de

EDITORIAL BOARD

Contents

Editorial  3

EFOMP Spring Officers Meeting at Bari 4

ECR 2018 – A Medical Physicists’ perspective 6

ESTRO37 – A Medical Physicists’ perspective 9

Scientific Sessions in the European Congress of Medical
Physics ECMP 2018 - Copenhagen 12
COPENHAGEN 15

The EFOMP-EUTEMPE Leadership module - 28

NEW EFOMP Policy Statement 16  31

European Journal of Medical Physics - Physica Medica 33

Bookreview: Handbook of X-ray Imaging Physics and
Technology. Edited by Paolo Russo 34

New EFOMP Company Members:
ELSE Solutions 37
Qaelum 38
RTSafe 40

Updating Quality Assurance in Magnetic Resonance: the
Quantification and Intercomparison WG of the Italian
Association of Medical Physics 43

PhD projects in Medical Physics 46
Assessment of uncertainties and their impact on dose
distributions of modern radiotherapy techniques 46

Development and optimisation of two liquid argon
detectors as a first prototype liquid argon PET scanner
 48

EFOMP policy statement 16 published in European
Journal of Medical Physics 51

Physica Medica - European Journal of Medical Physics, is
supported by EFOMP and by 33 National Societies 52

Educational Activities 2018 56

mailto:buchgeister@beuth-hochschule.de
mailto:russo@na.infn.it
mailto:efik93@gmail.com
www.efomp.org
https://www.efomp.org/index.php?r=vml/subscribe&id=1
https://www.efomp.org/index.php?r=vml/subscribe&id=1
www.efomp.org
https://www.linkedin.com/company/efomp
https://twitter.com/EFOMP_org
https://www.efomp.org/index.php?r=vml/subscribe&id=1


3

Dear Readers,

European Medical Physics News is continuing to attract the attention of our international community.

The main feature of this Spring 2018 issue - which is released with some delay, we apologize for this! - is well

represented by the collection of photos included in the various articles. They show an active European community

gathered around National Congresses (see article on AIFM Congress in Bari and ESTRO 37 Congress in Barcelona,

held on last April), and organizing the second ECMP Congress in Copenagen. An important event, in our opinion, is

described in the article illustrating the set-up of the next EFOMP-EUTEMPE module course for developing “a

strategic leadership role within the profession”. As an outstanding news of this Spring 2018 issue, our community is

proud to announce the publication of the EFOMP Policy Statement no. 16, on “The role and competences of Medical

Physicists and Medical Physics Experts under 2013/59/EURATOM”. This Statement is can be downloaded from the EFOMP

website at https://www.efomp.org/index.php?r=fc&id=policy-statements and is published in our journal Physica

Medica:  https://www.physicamedica.com/article/S1120-1797(18)30042-5/fulltext.

In this issue we welcome the presentation articles by three of our company members - others will follow in the

next issue.

The Publications and Communications Committee welcomes Prof. David Lurie (Aberdeen, Scotland), as our new

Vice Chair.

The Editorial Board of EMP News hopes you will find this Issue of your interest!

Please subscribe for your free copy of EMP News, at

https://www.efomp.org/index.php?r=vml/subscribe&id=1

Paolo Russo & Your editorial team (pubcommittee@efomp.org).

European Medical Physics News, June 2018

Editorial

Paolo Russo
Chair of Communication and Publications

Committee of the EFOMP. Professor of

Medical Physics at Università di Napoli

Federico II, Dipartimento di Fisica “Ettore

Pancini” Napoli, Italy

Markus Buchgeister
Professor at Beuth University of

Applied Sciences Berlin

Efi Koutsouveli
Medical Physicist at Medical Physics

Dept. Hygeia Hospital, Athens,

Greece

https://www.efomp.org/index.php?r=fc&id=policy-statements
https://www.physicamedica.com/article/S1120-1797(18)30042-5/fulltext
https://www.efomp.org/index.php?r=vml/subscribe&id=1
https://www.efomp.org/index.php?r=vml/subscribe&id=1
https://www.efomp.org/index.php?r=vml/subscribe&id=1
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EFOMP Spring Officers Meeting
at Bari

The EFOMP Spring board meeting was held in April 2018 in

Bari, Italy, hosted by the Italian Association of Medical

Physicists (AIFM) in conjunction with the 10th National

Congress of Medical Physics ‘Medical Physics: a bridge

between the past and the future’.

EFOMP officers had the privilege to experience the perfect

organisation and warm hospitality offered by AIFM’s

president Michele Stasi and board, as well as Italian

committee members and colleagues during the 2 days

meeting. More than 600 participants attended the Italian

Congress of Medical Physics. This created a wonderful

atmosphere during the congress dinner at an 18th century

prestigious countryside residence with marvellous gardens,

where food specialties from Puglia were served, while a local Fig. 1: Bari (courtesy Jaroslav  Ptacek)

Fig. 2: EFOMP board members: J. Ptacek, M. Brambilla, M. Kortesniesmi, A. Manivannan, K. Bacher, J. Damilakis, P. Russo,

E. Koutsouveli, M. Buchgeister, A. Almen, A. Maas
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band was playing traditional Italian tunes as well as the tarantella dance enchanted young and old medical

physicists.

The upcoming autumn EFOMP officers and annual Council meetings will take place in Copenhagen in August

2018 hosted by the Danish Society for Medical Physics (DSMF) and Swedish Hospital Physicists Association

(SSF) in conjuction with the 2nd European Congress of Medical Physics.

EFOMP is looking forward to welcome all National Member Organisations delegates and Company

members from all over Europe this summer in Denmark to participate in the council. The meeting will be

held at the H.C. Ørsted Institute, which is part of the greater Niels Bohr Institute of Copenhagen University.

EFOMP Communication and
Publications Committee Secretary,
EFOMP Internet Manager

Fig. 3: EFOMP officers meeting

Fig. 4: EMPnews editorial board (Markus Buchgeister, Paolo Russo and Efi Koutsouveli)
with Italian PhD & Msc students and MP residents.
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ECR 2018 – A Medical
Physicists’ perspective

The 2018 European Congress of

Radiology was held in Vienna in

late February into the first week

of March. In my role as EFOMP’s

nominated representative on

ECR’s Programme Planning

Committee (PPC), I had been

involved with developing the

structure and content of the

meeting, and had worked since

November 2016 with the Physics

in Medical Imaging subcommittee

and its 2018 Chair, Annalisa

Trianni, to create the comprehensive Physics programme. This article summarises my personal experience

of the meeting.

The wonderful city of Vienna is an excellent location for the ECR, which takes place every year at the

Austria Center, right on the river Danube. This time it was seriously cold (between -12 and -5 °C), resulting

in the unusual sight (for me, anyway) of skaters and walkers on the frozen river!

ECR is a huge meeting, with about 22,000 people attending in 2018 (including congress attendees and

industry representatives). It includes

more than 400 sessions over 5 days,

with up to 25 events running

simultaneously, in addition to an

enormous commercial exhibition

covering three halls. What is it like

to attend such a huge meeting?

Initially, “daunting” is the best

description, but with some planning

it can be turned to advantage; there

is a huge amount to learn at ECR, if

you know where to look!

Fig. 1: Skaters and walkers on the frozen Danube, close to the Austria Center Vienna
conference venue. (Photograph courtesy of the author)

Fig. 2: Lecture in progress during the “Innovations in Medical Imaging” scientific session.
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My first task was to decide which sessions I wanted to attend, and which of those would be feasible. The

interactive session planner at MyESR.org allowed me to identify sessions of interest. Next, I consulted the

pdf version of the programme; its day-on-a-page format was very handy for finding sessions outside my

primary area of interest (broadening one’s horizons should be a goal of conference attendance, after all).

Having decided on my sessions wish-list, I entered these into the ECR smartphone App, which issued

reminders of each event. Another resource was the “ECR Today” newspaper, handed out each morning at

the venue; its articles pointed out upcoming highlights and reviewed the previous day’s events.

Everything at ECR is extremely well organised and the signage at the conference centre is very good; the

ECR phone App also has built-in maps to aid navigation. Despite the size of the venue, everything is relatively

close together and it is usually possible to walk between events in about 5 minutes (at least within the main

building).

So which sessions did I attend? Naturally I attended many of the Physics sessions and refresher courses, all

held in the same well-equipped auditorium. Highlights included Scientific Sessions on “Innovations in Medical

Imaging” and “Developments in Volumetric Imaging” as well as a Special Focus session on “CT Examination

of Pregnant Patients” (proposed by the Physics subcommittee) and a Professional Challenges session on

“Artificial Intelligence and Big Data in Medical Imaging” (proposed jointly by the Physics and Imaging

Informatics subcommittees). I also took my turn lecturing, in a Refresher Course on “Demystifying MRI”,

Fig. 3: Faculty of the “Demystifying MRI” refresher course. Left-right: Gisela Hagberg (lecturer, Tübingen/DE), David Lurie (lecturer,
Aberdeen/UK), Annalisa Trianni (subcommittee chair, Udine/IT), David Norris (lecturer, Nijmegen/NL), Ioannis Seimenis
(session moderator, Alexandroupolis/GR).



8

which was well attended despite being in the last slot on Saturday, prior to the main social event of the

week. That was the fabulous ECR Party, which several thousand revellers attended, including many medical

physicists. The Party is worthy of its own detailed description, but unfortunately space here is limited…

A big plus point of ECR is that almost every session is streamed live, with the lectures recorded and made

available online to all registrants. So there is no excuse for missing anything (even on the Sunday morning)!

Although some physicists might think of ECR as being “too big” and “mainly for radiologists”, it is worth

remembering that several hundred medical physicists attend each year – i.e. the equivalent of a good-sized

medical physics conference. As well as the Physics programme, ECR is full of interesting sessions from every

imaging modality. Through my membership of the PPC I know that a very exciting schedule is being planned

for next year’s conference. If you are a regular attendee, no doubt the dates are already in your diary. If you

have not been before then I strongly suggest that you attend ECR 2019, and be prepared to be educated

and entertained by ECR and amazed by Vienna!

David Lurie holds a Chair in Biomedical Physics at the University of
Aberdeen where he leads a team working on MRI technology and
applications. He is coordinator of the 9-partner “IDentIFY” EU Horizon-
2020 project, developing Fast Field-Cycling MRI and he was awarded
IPEM’s Academic Gold Medal in 2017. David chaired the Physics in
Medical Imaging subcommittee of ECR in 2017 and is EFOMP’s
representative on the programme planning committee for the 2018 and
2019 congresses.

David J. Lurie, PhD, FIPEM, FInstP
University of Aberdeen, Scotland, UK
Email: d.lurie@abdn.ac.uk

d.lurie@abdn.ac.uk
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ESTRO37 – A Medical
Physicists’ perspective

ESTRO 37 took place this year in Barcelona and was attended by 4885 healthcare professionals and 1355

company delegates from all over the world. In the 5400sqm exhibition hall 117 exhibitors, medical

publishers, start-up companies, institutions, national societies and international organisations presented new

concepts, products, latest developments, effective

solutions, educative and training activities, and

transformed the exhibition area in an environment for

discussions, scientific collaborations, new synergies and

partnerships.

The scientific program of this year’s ESTRO edition was

significantly focused on the combination of radiotherapy

(RT) and immunotherapy. The main biological effects of

ionizing radiation are the induction of DNA damage and

stress responses. These radiation-induced effects were

thought to be strongly locally restricted, however there is

an increasing evidence of systemic immune-modulating

effects of ionizing radiation. Across all the studies showed

on this field, many different ground-breaking strategies to

enhance radiation-induced immune effects were

Fig.1: The poster área at ESTRO37

Fig.2: Yolanda Prezado, Oscar Casares, Efi Koutsouveli at
EFOMP’s booth in the Communities Pavilion
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presented, which led to fruitful discussions on optimal RT doses and fractionation schedules to maximize

treatment effect.

As previous years, image-guidance RT (IGRT) was also largely reviewed in the physics track sessions.

Overall, the inclusion of IGRT in the clinical practice has resulted in a tremendous increment treatment

delivery precision, allowing for reduction of treatment margins in all target areas, and thereby reducing

toxicity or either enabling dose escalation maintaining toxicity at acceptable levels. This year´s edition was

focused on the most recent development in IGRT, such as the integration of an MR scanner with a radiation

treatment delivery device or the new tracking solutions. In the different scientific sessions new results and

utilization of MRI Linacs, online treatment guidance algorithms and quality control methods were presented.

In statistics applied to Medical Physics there was an extensive discussion around the new field of radiomics,

which is the novel use of standard-of-care medical images to extract large amount of quantitative features

for patient stratification and treatment outcome prediction. Among the main topics presented in this field,

the technical challenges of radiomics such as sensitivity to segmentation, pre-processing methods and feature

calculations were highlighted, leading to a discussion on the need for harmonisation and standardisation.

Related to radiomics, big data-based services such as automated contouring and planning, decision support

systems and literature mining are products already available. Big data, artificial intelligence, machine learning

and data science has gotten increasing attention in the last years since they are expected to play a major role

on day-to-day RT practice.

The increasing number of proton therapy centers in Europe is accompanied by an increased number of

presentations on that topic, covering latest developments in dual CT, on line monitoring and proton

radiobiology.

Fig.3: Yolanda Prezado, Efi Koutsouveli, Amanda Barry (Irish president) with Spanish collegues
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EFOMP Science Committee
Vice chair

EFOMP European Matters
CommitteeVice chair

EFOMP Communication and
Publications Committee Secretary,
EFOMP Internet Manager

Finally, the last two decades has seen a blooming

of complex RT techniques used in clinical practice

for which broad-field photon beams dosimetric

concepts , such as reference condition, have been

put into question. In the field of dosimetry, the

most prominent presentations were the current

efforts of an IAEA Coordinated Research Activity

to test the TRS-483 in the clinical environment

and the updated TRS-398 including Monte Carlo

calculations of overall beam quality correction

factors.

Two after daily sessions events at the ESTRO

annual meetings are worth mentioning and have

become not-to-be-missed social events.

The Super Run organised by the ESTRO Cancer

Foundation (ECF), that brings together congress

participants and cancer patients to run, raised

awareness of RT, and also underlined the

importance of sport for maintaining good health.  This year’s 5 Km Super Run along the beautiful Barcelona

seaside was dedicated to Marie Curie, the mother of RT and coincided with the 150th anniversary of Marie

Curie’s birth.

At the ESTRO after dinner party in one of the most modern districts in Barcelona the winners of the Marie

Curie Video Creative Challenge "Passion for Life", Radiotherapy Department - Gela San Cataldo, were

awarded accompanied by music and dance, being a wonderful evening open to all ESTRO participants.

Looking forward to ESTRO38 in Milano.

Fig.4: Gardar Myrdal (Iceland), Yolanda Prezado, Efi Koutsouveli and
Michele Stasi (Italian president)
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Scientific Sessions in the European Congress of
Medical Physics ECMP 2018 - Copenhagen

The planning process for the scientific program of the 2nd ECMP is now focusing on Scientific Sessions. The

program will offer a variety of sessions related to the scientific, professional and educational activities of the

medical physics profession. Specifically, the program will include a) Radiotherapy track (10 Sessions) b)

Diagnostic and Interventional radiology track (9 sessions) c) Nuclear Medicine Track (3 sessions) d)

Radioprotection Track (2 sessions) e) Non Ionising radiation track (1 session). Two special Focus sessions

on Educational methods and Professional  matters have been established.

The fascinating program of the Scientific Sesssions is continously updated on ECMP 2018 website (www.

ecmp2018.org). Overall, there will be 27 Scientific sessions in 3-4 parallel tracks for each day of the

congress. Inside the Scientific Sessions, prooffered abstracts, selected as oral contributions, will be

presented. Some of the Scientific Sessions will host an invited talk from distinguished speakers as outlined

below.

Radiotherapy Track

Systematic evaluation of lung tumour motion using four-dimensional computed tomography.
Anne Back - Sweden

Automated inverse planning strategies for biological optimization: state of the art and future
perspective Lidia Strigari – Italy

MRI-based synthetic CT applications for hadron dose planning. Jens Edmund - Denmark
Modern radiotherapy of localized prostate cancer.  Pawel Kukolowicz – Poland
New approaches in radiotherapy: spatial fractionation of the dose. Yolanda Prezado– Spain
Automated treatment planning and quality assurance. Crister Ceberg - Sweden

Radioprotection Track

Implementation and practical experience with the new EURATOM Directive occupational dose limit to the
lens of the eye: from 150 mSv to 50 mSv per year.  Colin Martin – United Kingdom



13

Diagnostic and Interventional Radiology Track

Challenges in Quantitative MRI – Gunther Helms – Sweden
Geometrical distortions in MRI – Ioannis Seimenis – Greece
Patient dosimetry in Interventional radiology: concepts and tools. Annalisa Trianni – Italy
Impact of scan settings on automatic tube current modulation in CT. Robert Bujila - Sweden
Why is DECT still not used widely in clinics?  Mahadevappa Mahesh – US
Annual Quality Assurance testing of radiological equipment: why is this an important task of the MPE?  Hilde

Bosmans – Belgium

Nuclear Medicine Track

Future trends of PET/CT technology – Soren Holm – Denmark
Dosimetric planning of liver radioembolization with 90Y microspheres: methodological problems and clinical

achievements – Carlo Chiesa -Italy
The case for quantitative imaging in nuclear medicine. Adriaan Lammertsma – The Netherlands

Non- Ionising Radiation Track

A review of clinical laser accidents:  A simple burn to death by laser.  Ayakkanu Mannivanan – United
Kingdom

Plenary Session

Deep Learning in Computed Tomography - Marc Kachelries - Germany

Special Focus Educational Techniques

Modern educational techniques in medical physics. Markus Buchgeister - Germany
e-learning in Medical Physics. Slavik Tabakov – United Kingdom
Teaching of medical physics to radiology residents. Madhan Rehani - US

Fig. 1:  H.C. Ørsted Instituttet (Photo: S. Holm)
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Special Focus Professional Matters

IOMP project on History of Medical Physics. Slavik Tabakov – United Kingdom
National Registration Schemes for Medical Physicists in Europe - An Overwiew. Ad Maas – The Netherlands
Leadership in Medical Physics. Carmel Caruana - Malta

The venue of ECMP2018 will be the H.C. Ørsted Instituttet which is part of the

greater Niels Bohr Institute of Copenhagen University in the beautiful city of

Copenhagen.

Fig. 2: Royal Palace Amalienborg & Frederiks Kirke church  seen from harbour (Photo: S. Holm)

Marco Brambilla
President of ECMP 2018 – President of EFOMP
Head of Medical Physics Dept. University Hospital
“Maggiore della Carità”, Novara, Italy.

Εxtended deadline for the reduced registration fee to the
2nd European Congress of Medical Physics
Reduced registration fee: A limited amount of up to 50 reduced registration fees for (regular or student)
participants under the age of 35 will be available for participants working or studying in the following
countries:

Albania, Armenia, Belarus, Bosnia-Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia,
Greece, Hungary, Latvia, Lithuania, Macedonia, Moldova, Montenegro, Poland, Romania, Russia,
Serbia, Slovakia and Ukraine.

Τhe deadline for the early reduced registration fee has been extended until 13 August 2018
(CET 11.59 pm): 100 Euros. Desk registration: Not possible

Reduced registration will be given on a first come first served basis. ECMP2018 registration

In order to register at the reduced fee, please send registration details (name, institute and address), a copy
of your passport and a signed document (in English) by your employer stating the country of your workplace
to: ms@cap-partner.eu

mailto:ms@cap-partner.eu
mailto:ms@cap-partner.eu
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COPENHAGEN

The Danish and Swedish medical physicist’s societies are hosting the 2nd European Congress of Medical

Physics this August 23-25 in Copenhagen, the capital of Denmark. Copenhagen has around 1.3 million

inhabitants and an area of 88km2. The city offers a lot of attractions worth visiting during a stay in Denmark.

Copenhagen has a rich and cultural city life, lots of green gardens, and Nordic beaches within a close range.

The distances are short, and you can reach everything by bike. Below, you will find 5 good reasons to spend

a couple of extra summer days in Copenhagen when you are attending the 2nd ECMP 2018 [1].

I: Biking is easy

Rent a bike and hit the many bike trails in Copenhagen. Biking is the fastest way to get around in our

relatively small capital. There are city bikes available at lots of different drop zones around the city. Go to

www.bycyklen.dk for more information. When you have your bike, enjoy a brunch in the multicultural city

district Nørrebro where you should also visit the Assistens Kirkegården (Assistens Cemetery, Fig. 1). This

cemetery houses the tombs of many historical people, such as H. C. Ørsted, H. C. Andersen and S.

Kierkegaard. During the summer, there is plenty of life at the cemetery, were people at all ages and

cultures enjoy a walk or a rest among the many interesting tombstones. After your visit to Nørrebro, turn

Fig. 1: The Assistens Cemetery in Nørrebro city district (Photo: Ty Stange, Copenhagen Media Center).
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the bike over the popular Dronning Louises Bro (Queen Louise’ Bridge) where the locals enjoy

summertime with a coffee or beer. Turn your bicycle along the Sortedams søen (Sortedams’ Lake) to

Østerbro, which is known as the family friendly and very clean city district. This is where you can visit Den

lille Havfrue (The little Mermaid) and the old fortress Kastellet. If you get thirsty, visit the Bopa Plads for a

drink at Pixie or Café Bopa. Now turn your bike towards central Copenhagen via the street Bredgade

which is parallel to Store Kongensgade, where you find the Marmorkirken (Marble Church) and Amalienborg

Palace, the residence of the royal family. In central Copenhagen, visit Nyhavn (New Harbor, Fig. 2) and the

shopping street Strøget, which is located a few hundred meters away. Finally, turn the bike towards the

Vesterbro district while passing the Town Hall (where we will have an ice-breaker reception on Aug. 22).

Vesterbro is the more hip city district and here you may visit the famous amusement park Tivoli (though

you may several hours here) and the hip street Istedgade with its many bars, shopping possibilities and

cafés. When you get hungry, go to Kødbyen (Meat city), which has a large selection of restaurants and

bars. For instance, try the cozy, classic Paté Paté, the big Gorilla or eat a WeDoFood salat at Halmtorvet.

After a long day on your bike, go grab a drink or a cocktail. Since you are already at Kødbyen, enjoy a

special beer at the Danish-American Brewhouse Warpigs or if your legs are up to it, dance the night away

to underground music at the KB18.

Fig. 2: New Harbor and the Canal boats (Photo: Strömma Danmark, Copenhagen Media Center).
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II:  Clean harbors for swimming

The water in the old industrial harbor of Copenhagen is clean enough for swimming which is quite unique.

During the summer, the harbor baths attract a lot of locals enjoying the sun and swimming in the water.

There are many possibilies, for instance: Havnebadet Islands Brygge (Harbor bath at Islands Brygge),

Svanemøllestranden (The Svanemølle Beach), Havnebadet Fisketorvet (Harbor bath at Fisketorvet

shopping center), Kastrup Søbad (Kastrup Sea Bath, Fig. 3), Havnebade Sluseholmen (Harbor bath at

Sluseholmen) or Hellerup Strandpark (Hellerup Beach Park).

III: Lots of green oases

Copenhagen does not have sky scrapers like the big metropolises. In Copenhagen you can find green

breathing spaces everywhere, like for instance in the Kongens Have (Kings’ Garden, Fig. 4) which is

Denmark’s oldest royal garden and was opened to the public in the 1770’ies. Furthermore, as mentioned

‘during the bike trip’, the Assistens Cemetery is worth a visit if you need to relax. The Frederiksberg Have

(Frederiksberg Garden), named after the popular King Frederik VI, is located near the Copenhagen Zoo

and the two attractions offer an obvious combination for a nice day trip. If you are more into gardening

than polar bears, another possibility for combination is to visit the Haveselskabets Have (The Garden

Company’s garden) at the main entrance. Here you can find beautiful flowers and garden inspiration.

Vestre Kirkegård (Western Cemetery) is Copenhagen’s largest cemetery. Many prominent people from

Fig. 3: Kastrup Sea bath (Photo: Astrid Maria Rasmussen, Copenhagen Media Center).



18

the arts, science and political world are buried here in addition to over 9000 victims of the Second World

War.  Finally, Ørstedparken (The Ørsted Park),  Kalvebod Fælled (20km2 large area which has only been

over sea level since 1943), Kastellet (one of Europe’s best-preserved five-bastion fortress systems,

beautiful place), Fælledparken (Copenhagens biggest park, just behind the Niels Bohr institute, lots of

people, football, excellent playgrounds, relaxation), and Dyrehaven (The Deer Park, Short trip north of

Copenhagen, nice and peaceful with green forest land and close to the free-access amusement park

Bakken) are all worth a visit and are perfect places to hang out, sunbathe and enjoy a picnic.

IV: The beach is only a few minutes away

The Bellevue Strandbad (Bellevue Sea Bath) 10 km north of central Copenhagen is worth a visit. It could be

combined with a nice trip to Dyrehaven mentioned above, which is only 2 km from the beach. The

Amager Strandpark (Amager Beach Park) is equipped with a 2 km long artificial island that forms a lagoon

with a low tide bathing area for children. In addition this park has a large sandy beach with dunes

overlooking the spectacular Øresund Bridge (See ECMP2018 logo) to Sweden. This place is close to the

airport, so you may have a view from the plane, as you arrive in Copenhagen.

Fig. 4: Kings Garden with Rosenborg Castle is a great place to relax after a long day (Photo: Cees van Roeden, Copenhagen Media
Center).
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V: Many possibilities for day-trips

When in Copenhagen, you are encouraged to visit our dear neighbors and co-organizers in Sweden. The

trip across the Sound to ‘Copenhagen’s little brother’ Malmö takes 30 min by train, and our Swedish

neighbors have a lot to offer in Sweden’s third largest city. Remember your passport since there is a

temporary passport control at the border. The Vikingeskibsmuseet (The Viking Ship Museum) in Roskilde is

the only place in the world where you can actually sail in a real Viking ship. The museum is located in the

historic city of Roskilde, only 30 minutes west of Copenhagen by train. You also have the possibility to go

back in time by visiting Faxe Kalkbrud (Faxe limestone quarry), which is the largest man-made excavation

in Denmark and contains 63 million years old fossils and lime. Faxe is only an hour’s drive from the center

of Copenhagen. Finally, Kronborg slot (The Kronborg Castle) which probably is the most famous Danish

castle, due to its roll in Shakespeare’s famous act Hamlet, should be mentioned.  Kronborg is definitely

worth the 40 minutes ride by train to Helsingør (Elsinore) from Copenhagen.

Off course this was just a small selection of possibilities in Copenhagen, which also offer a lot of great

museums (The National Museum, Louisiana, SMK National Gallery of Denmark, Glyptoteket, Open Air

Museum, The Experimentarium, The National Aquarium, The Tycho Brahe Planetarium, The Zoological

Museum…), The Freetown Christiania, The Round Tower, The Botanical Garden, The Canal tours, …

We are looking forward to welcoming you in Copenhagen for the 2nd ECMP (and so much more) in August.

References

[1] www.visitcopenhagen.com
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in 2004. She has been working as a medical physicist at Herlev Hospital in
Denmark since 2005 and was appointed the MPE in 2014. From 2018 Eva is
working part time at the Danish Center for Particle Therapy (DCPT). Her
main focus area is head and neck cancer and she is an active member of the
Danish Head and Neck Cancer Group (DAHANCA). Eva has been a member
of the board of the Danish Society of Medical Physics (DSMF) since 2015 and
is in the local organizing committee of the ECMP 2018. She is married and has
three children.
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The school will be aimed at introducing the most recent aspects of Nuclear Medicine Dosimetry. This one day satellite
meeting will be held in conjunction with the 2nd European Congress of Medical Physics. The event will be accredited
by EBAMP (European Board for Accreditation in Medical Physics) and is intended for practising clinical Medical Physicists
who are involved, or intend to be involved, in Nuclear Medicine dosimetry. The event is under the auspices of the EANM.

Cancer Research Centre of Toulouse, France
Istituto Europeo di Oncologia, Milano, Italy
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@EFOMP_org

European Federation Of Organizations For Medical Physics - EFOMP

@ECMP2018

Follow EFOMP on www.efomp.org

 The MIRD formalism for
radiopharmaceutical dosimetry

The basic schema for dosimetry
calculations and the concepts involved 

 Diagnostic dosimetry
ICRP models underlying the
application of dosimetry - Paediatric
dosage card

 Activity determination
The power of imaging - conversion of
image data to absolute values of
uptake

Cumulated activity assessment
From time activity curve to total
number of disintegration

 Absorbed dose algorithms
Radiation transport and energy
deposition

 Absorbed dose effect
Evidence to support the hypothesis

that treatment outcome is dependent
on the absorbed doses delivered

 Bone marrow dosimetry
The red marrow is frequently the
absorbed dose limiting organ but

dosimetry is challenging.

 Dosimetry for PRRT Clinical dosimetry for PRRT. How is it
performed, what are the implications? 

 Preclinical dosimetry From small to large scale 

 Monte-Carlo modelling in nuclear Examples of MC modelling for Imaging
Medicine and Dosimetry 

 General discussion - Close 
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ECMP 2018 – Pre-meeting workshop – Wednesday 22 August 2018
Patient specific dosimetry for cardiac CT perfusion imaging

– Euramet 15HLT05 / Empir project –

Contact – Mika Kortesniemi, HUS Medical Imaging Center, University of Helsinki, Finland – mika.kortesniemi@hus.fi – v20.06.2017

Purpose
To present the dosimetry methods established in the research project, to be discussed
among medical physicist, industry counterparts and healthcare professionals who are
dealing with patient specific dosimetry in CT perfusion imaging. The workshop will
strengthen the knowledge base of the participants and facilitate further exchange of
information and practices regarding the topic.

PROGRAM

• 08:00-09:00   Registration (free of charge)

Preamble
• 09:00-09:10   Welcome and introduction to the project (Ludwig Büermann, Germany)
• 09:10-09:30   Multi-modality imaging of impaired tissue perfusion (Mika Kortesniemi,

Finland)

Patient specific dosimetry sub-topics (WP3 of the Euramet 15HLT05)
• 09:30-10:00   General procedure suggested for patient specific dosimetry in computed

tomography (Ludwig Büermann, Germany)
• 10:00-10:30   Experimental source model determination for dose simulations (Stephan

Rosendahl, Germany)
• 10:30-11:00   Validation approaches of Monte Carlo methods (Ralph Schmidt, Germany)
• 11:00-11:30   Validation of the source model with physical phantom measurements

(CTDIvol) (Teemu Siiskonen, Finland)
• 11:30-12:00   Anthropomorphic validation of the dosimetry method with clinical scanner

(Stephan Rosendahl, Germany)

Lunch break

• 13:00-13:30   Implementation of organ dose determination (Teemu Siiskonen, Finland)
• 13:30-14:00   Application of patient specific dosimetry in clinical perfusion CT scans (Mika

Kortesniemi, Finland)
• 14:00-14:30   AAPM-EFOMP TG-246 patient specific dosimetry perspective (Jonas

Andersson, Sweden)
• 14:30-15:00   Panel discussion and conclusions (chaired by Antti Kosunen, Finland)

More information on registration can be found at www.ecmp2018.org
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THIS CHANGES EVERYTHING

Varian is transforming radiotherapy from every perspective. With the Halcyon  system, 
we designed a radiotherapy treatment platform that combines high quality of care, 
operational excellence, and human-centered design into one compact yet powerful 
device. That means it’s envisioned to be comfortable for patients, intuitive for caregivers, 
and transformative for clinics. 

Learn more at Varian.com/Halcyon

TM

Safety information: Radiation may cause side effects and may not be 
appropriate for all cancers.

© 2017 Varian Medical Systems, Inc. Varian and Varian Medical Systems are 
registered trademarks, and Halcyon is a trademark of Varian Medical Systems, Inc. 

www.varian.com/Halcyon
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The EFOMP-EUTEMPE Leadership module -
 A Mini-MBA for Medical Physicists

in Diagnostic and Interventional Radiology

In today’s rapidly shifting healthcare, social and economic environment being a good scientist is not enough

to survive and this module is specifically designed to help you! This module aims to help the future MPE in

Diagnostic and Interventional Radiology acquire the knowledge, skills, competences and attitudes necessary

to exercise a STRATEGIC LEADERSHIP role within the profession in own country and in Europe both in

terms of professional issues faced by the profession and own personal development as a leader. The online

phase leads participants to MPE level in leadership whilst in the onsite phase participants have the

opportunity to discuss issues facing the profession and personal development directly with present

European leaders. The participants are also updated with the latest EU directives, guidelines and policy

statements impacting the role to ensure they are at the forefront. The module achieves its learning

objectives using a combination of online and onsite readings, fora, presentations and case studies. The online

component consists of sets of compulsory readings. Each set of readings is accompanied by an online forum

for difficulties and real world case studies to promote reflection on own attitudes towards leadership and

discussion in preparation for the assessment. The participants discuss the case studies and learn from both

3rd edition of this popular module for MPEs starts
online Nov 1st 2018; onsite at Prague 4 – 6th Feb 2019

(optional exam for extra EBAMP credits 8th Feb)

Fig. 1: The first leadership group
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the module leaders and each other. The online is ASYNCHRONOUS (participate anytime, anywhere!) so

that participants would not need to take time off their clinical duties and there will not be a problem with

time zones. As preparation for the assessment, further case studies are discussed with the panel during the

onsite stage and participants can put forward the issues they are facing in their own country and receive

feedback and advice.

The module has already been held successfully twice and each time it is developed even further following

feedback from participants or new developments. Figures 1 and 2 show the first two groups. Figure 3

shows one of the groups relaxing in beautiful Prague center after a hard day’s work. We work hard but we

want to enjoy the beauty of this beautiful city too!

The faculty for the third edition will consist of:

• Prof. Carmel J. Caruana (Malta), Module Leader, Past-Chair E&T Committee EFOMP
• Dr V. Tsapaki Ph.D. (Greece), Module Leader, Past-Chair Projects and Publication Committees EFOMP,

Secretary General IOMP
• Prof Hilde Bosmans Ph.D. (Belgium) Coordinator EUTEMPE (D&IR) project, Formerly Chair Projects

Committee EFOMP
• Dr Marco Brambilla Ph.D. (Italy) President EFOMP, Past-Secretary General EFOMP
• Johan Sjöberg (Sweden) M.Sc. Past-Participant in the module who will provide input and perspective from

the next generation of leaders

Here are some NEW presentations from the onsite phase in Prague:

• Strategic leadership and planning: what is it and how to do it? (CJ Caruana)
• Total Medical Physics: going beyond a limited meaning of dose optimisation - an overview (H Bosmans)
• Total Medical Physics: going beyond a limited meaning of dose optimisation - application to CT (M

Brambilla)

Fig. 2: The first leadership group



30

• Project Management Tools (J Sjöberg)
• Emotional intelligence for driving leadership performance (CJ Caruana)
• Standards for Medical Physics Services and ISO accreditation: EFOMP Policy Statement 13 and British

Standard BS 70000:2017 (J Sjöberg)
• Strategic negotiation (CJ Caruana)
• Expanding your personal horizons: Involving yourself in your national NMO and EFOMP committees

(V Tsapaki)
• Communication skills for effective education of physicians and healthcare professions (CJ Caruana)

Come and join us in this interesting module. Write to Carmel at carmel.j.caruana@um.edu.mt  For

complete module details go to http://eutempe-net.eu/mpe01/

To apply go to  http://eutempe-net.eu and click on APPLY NOW. Application deadline: 20 October 2018.

Fig. 3: Relaxing in Prague centre  after a hard day's work

Prof. Carmel J. Caruana,
Head Medical Physics Department,
University of Malta.

Carmel has been active in International MP for fifteen years: former Chair EFOMP E&T-
Committee, author role and E&T chapters ‘European Guidelines on the MPE’, EFOMP
policy statements, Associate-Editor EJMP, Accreditation Committee IMPCB.  He has
promoted leadership in Medical Physics worldwide. In Malta helped develop the
profession from it’s inception

mailto:carmel.j.caruana@um.edu.mt
http://eutempe-net.eu/mpe01/ 
http://eutempe-net.eu/mpe01/ 
http://eutempe-net.eu/mpe01/ 
http://eutempe-net.eu


31

NEW EFOMP Policy Statement 16:
The role and competences of Medical Physicists

and Medical Physics Experts under
2013/59/EURATOM

A vital EFOMP policy statement offering guidance on role and role development to
Medical Physics Professionals in Europe with a view to harmonization of practices

On 5 December 2013 the European Council promulgated Directive 2013/59/EURATOM. This directive is

important for Medical Physicists (L 13/3 (29) of 2013/59/EURATOM) and Medical Physics Experts (MPE,

Article 4 (49) of 2013/59/EURATOM) - here collectively referred to as Medical Physics Professionals

(MPP) as it puts the role of MPP on solid foundations. It describes the role and competences of MPP in

medical radiological services (Article 4(50) and the newly defined non-medical imaging exposures (Article

4(55)) much more comprehensively.

This policy statement provides elaboration, explanation and comment regarding the provisions of the

Directive relating to the role and competences (responsibilities) of MPP. Much commentary has been

developed in the context of the European Commission project “European Guidelines on the Medical

Physics Expert", and published as Radiation Protection Report RP174. Among other items, the Guidelines

define the role and competences of MPP under 2013/59/EURATOM in terms of a mission statement and

detailed competence profile in the specialty areas of Medical Physics relating to medical radiological

services, namely Diagnostic and Interventional Radiology, Radiation Oncology and Nuclear. This policy

statement also provides additional commentary regarding further issues arising following the publications

of the Guidelines.

Very importantly the policy statement defines expressions which were left undefined in the Directive itself notably

e.g.,  'closely involved', 'involved', 'involved, as appropriate, for consultation and advice', 'standardized practices'.

Of particular note is the elaboration of “shall be involved, as appropriate, for consultation and advice”. For

EFOMP this means that “an MPE should be available on call at all times; however, a single MPE can be in

charge of several small clinics on an outside consultancy basis. In both cases, it is imperative that the MPE

(a) prepare a schedule of routine quality control tests to be carried by the radiological device users

together with a form for assessment of routine image quality and patient dose (a users’ technical report to

be made available to the MPE on request) (b) prepare an appropriate schedule of visits to each

radiological suite when the MPE would carry out more advanced evaluations of image quality and patient

dose (c) set up written instructions indicating situations when the users are required to ask for advice and

communicate this to management. The latter is particularly important as there have been instances when

such users either did not realize that advice was necessary (as e.g., low image quality or high patient dose were

not detected) or when advice was intentionally not sought either as a result of budget pressures or excessive
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professional pride. Written instructions would ensure that advice is asked for in a timely manner and not when

situations become critical or when it is too late to prevent unintended or accidental exposures or when image

quality has deteriorated to a point that accurate diagnosis is compromised. Such written instructions will serve

to protect MPP from any malpractice lawsuits resulting from the absence of timely requests for advice by

users”

The initial version of the policy statement was authored by: Carmel J. Caruana, Virginia Tsapaki, John

Damilakis, Marco Brambilla, Guadalupe Martín Martín, Asen Dimov, Hilde Bosmans, Gillian Egan, Klaus

Bacher and Brendan McClean. This was then submitted to the NMOs for feedback and finally for

approval.

You can download the full text from either the EFOMP website or:

https://www.physicamedica.com/article/S1120-1797(18)30042-5/pdf

Prof. Carmel J. Caruana,
Head Medical Physics Department,
University of Malta.

Carmel has been active in International MP for fifteen years: former Chair EFOMP E&T-
Committee, author role and E&T chapters ‘European Guidelines on the MPE’, EFOMP
policy statements, Associate-Editor EJMP, Accreditation Committee IMPCB.  He has
promoted leadership in Medical Physics worldwide. In Malta helped develop the
profession from it’s inception

https://www.physicamedica.com/article/S1120-1797(18)30042-5/pdf
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European Journal of Medical
Physics - Physica Medica

In May of 2015 I was invited by Professor Paolo Russo to join the Editorial Board of the European Journal of

Medical Physics - Physica Medica -, published by Elsevier (http://www.physicamedica.com), as an

Associate Editor. I was selected as due to my expertise in the development and application of the Geant4

(http://geant4.org) general purpose open-source Monte Carlo radiation transport simulation toolkit at the

Physics - Medicine - Biology frontier.

Over the last three years I have handled the review process of 53 manuscripts, many of which were related

to the usage of Geant4 or other Monte Carlo codes in Medical Physics. My Associate Editor activities

consisted of carefully screening the submitted manuscripts on their relevance to the field of Medical

Physics, checking for plagiarism and obvious lack of scientific quality, and selecting potential reviewers

according to their domain of expertise and academic reputation. Based on their reviews, and also on my

own recommendation, I would recommend to the Editor whether to accept, request further

improvements, or reject submitted manuscripts. These commitments required fast and regular

responsiveness (typically, every other day) in order to maintain the review speed performance of the

journal (in 2017, the review speed from submission to final decision was 13.1 weeks) and they did not

particularly slow down my research activities.

As Associate Editor, I also committed to publish at least one review paper per year with Physica Medica. So

far two reviews on the Geant4-DNA extension (http://geant4-dna.org) of Geant4 towards radiobiology

have been published as a result. The first review (link #1) focused on the most recent open-source

developments of the Geant4-DNA extension of Geant4 and it is now one of the most cited papers of

Physica Medica over the last 5 years. The second review (link #2) was dedicated to the worldwide usage

of Geant4-DNA for micro and nanoscale simulations. Such reviews helped to significantly increase the

visibility of Geant4-DNA developments, especially among medical physicists in Europe.

I also had the opportunity to contribute to Special Issues’ of the journal as Guest Editor. Two Special Issues

have been proposed so far that collected regular papers from a Geant4 related International Workshop

organized at the University of Wollongong, Australia in 2017 (chair: S. Guatelli, co-chairs: J. M. C. Brown,

S. Incerti, see: link #3), and a Geant4 International User Conference set for late 2018  in Bordeaux,

France (chair: S. Incerti, co-chairs: J. M. C. Brown, S. Guatelli, see: link #4). These published manuscripts -

which underwent the same rigorous peer review procedure as regular manuscripts - were published in

full open access by the journal. Particular care was taken to encourage the participation of PhD students

for whom the possibility to publish quickly and in a quality journal is pivotal.

http://www.physicamedica.com
http://geant4.org
(http://geant4-dna.org)
(http://geant4-dna.org)
(http://geant4-dna.org)
http://dx.doi.org/10.1016/j.ejmp.2015.10.087
http://dx.doi.org/10.1016/j.ejmp.2016.09.007
https://doi.org/10.1016/j.ejmp.2017.01.002
http://geant4.in2p3.fr/2018/index.html
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This role of Associate Editor has been an exciting adventure. Not only have I acquired a broader view of

state-of-the-art on-going activities related to Monte Carlo simulations for Medical Physics, but I have been

able to contribute in an unbiased manner to increase the visibility of early career researchers involved in

Geant4 (and related tools) simulations at the Physics-Medicine-Biology frontier.

It has been an honor to contribute to the further success of the European Journal of Medical Physics -

Physica Medica and I encourage strongly any researcher interested to get involved in such an editorial

activity.

Sebastien Incerti received his PhD from Blaise Pascal University in Clermont-
Ferrand, France. He is research director for the National Center for Scientific
Research (CNRS). He is involved in the development of the Geant4 open-source
particle-matter simulation toolkit at the Physics - Medicine - Biology frontier and
coordinates the Geant4-DNA extension of Geant4.

Sebastien Incerti

Bookreview:
Handbook of X-ray Imaging
Physics and Technology
Edited by Paolo Russo
If you are looking for an excellent collection of up to date and in depth reviews on X-ray imaging, this is the

publication you must have. The editor Paolo Russo has succeeded in collecting 68 (!) contributions from a

total of 130 authors for this tome of the Series in Medical Physics and Biomedical Engineering by CRC Press.

The content is printed on 1376 pages and divided into four sections:

I: Basic Physical and Technological Aspects

II: X-ray Radiography and Fluoroscopy

III: X-ray Computed Tomography

IV: Phase-Contrast X-ray Imaging and Other Aspects
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In between at about half of the pages, a nice and extensive historical image gallery of 56 photos is included

with courtesy of the Deutsches Röntgen-Museum, which are best reproduced in the ebook version,

naturally.

It is impossible to mention equivalent all the excellent contributions in this publications in this limited book

review, but I want to point out those,  that you rarely find mentioned in standard books on X-ray imaging.

So in section I you find besides “standard” chapters on e.g. the history of X-ray tubes, the calculation of X-

ray spectra, the interactions with matter, photon counting detectors,  computed tomography (CT

applications are described in Section III) and  image quality (including as separate chapter phase contrast

imaging!), also chapters  on the carbon nanotube field emission technology, miniature X-ray tubes, the

technology of pyroelectric X-ray tubes, X-ray shutters and X-ray sources that are based on the inverse

Compton scattering effect.

Section II concentrates on the applications of X-rays in imaging in radiography and fluoroscopy. Here, several

chapters cover the various techniques now used in or investigated for mammography like digital

mammography, tomosynthesis, the physical basis of X-ray breast imaging, dose calculations for

mammography, and risks arising from mammography examinations. It is to mention, that besides the

applications of X-rays for medical diagnostic purposes. there are also chapters on industrial radiography and

even on forensic radiology.

Section III covers applications of computed tomography, where due to special reconstruction algorithms

(covered in separate chapters: analytical, iterative and for cone-beam geometry) slice images of the body are

calculated. Applications of dental and maxillofacial cone-beam CT and the dual-energy CT, 4D- and high

speed CT, as well as the image quality and dose in CT are covered in dedicated chapters as well.  In this

section again, you find chapters covering non-standard topics like small animal CT, soft X-ray CT, and

specially interesting for radiotherapy applications, one on kilovoltage and megavoltage CT. The field of

industrial application of X-rays, already touched in section II, is continued in this section with four more

chapters on CT techniques and scanners for industrial X-rays, applications for dimensional metrology and

influence of scattered radiation and its corrections methods in this field.

The last section IV is on phase-contrast X-ray imaging and other aspects, that did not fit well in one of the

previous sections. The technique of phase-contrast X-ray imaging was initially limited to large synchrotron

radiation facilities, but due to grating interferometry, applications with “normal-size” X-ray tubes are coming

now into technical realization even for mammography or tomosynthesis. Again in this “non-standard”

section, you discover chapters on even more “non-standard” techniques as crystal analyzer-based X-ray

phase-contrast imaging referring back to highly skilled knowledge from solid state X-ray diffraction methods.

Among “other aspects” you will find a chapter on scattered radiation and its application for the analysis of

e.g. art paintings and archaeometry. The topic of X-ray analysis of works of art is picked up again in a

dedicated chapter and as you may guess: by Italian authors. Further chapters cover the topics important for
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clinical routine quality assurance such as tissue substitutes, phantoms for image quality and dose assessment,

and software phantoms. The new field of computer-aided diagnosis is covered by four chapters on different

diagnostic purposes. Last but not least, the topics of X-ray images stored and transferred by the DICOM

standard, their visualization by displays and the human reception factors, radiation protection issues, even

educational aspects of radiography, physics, and technology, and finally - unusual in times of digital databases

available on the internet - a last chapter with tables on X-ray mass attenuation coefficients round up this

handbook.

All these articles do not only summarize the findings in their specific area, but state also valuable diagrams

and mostly mathematical background formulas, that help to understand the effects and technologies

described. This is especially valuable to readers like students, who want to enter a new subject in the field of

X-ray physics and technology. Especially the mathematical appendix to the first chapter on “Basic Physics of

X-ray Interactions with Matter” starting from the Maxwell equations is a tiny lecture book of its own.

Extensive and up to date literature references help to connect to the original publications for each chapter.

Minor typing errors like on p. 1150, where Willi Kalender is referenced simply as “Willi 2014, “ which the

author hopefully won’t mind as much as the mistake in his initials in the literature reference at the end of this

chapter, where is written “Kalender, A.K. 2014…” on p. 1155.

Due to the large number of 1376 pages, the volume of the printed version is about 7 cm thick. This “slim”

version is the result of printing on thin paper, where the print on the backside is partly visible as well. Unless

you are a real book lover, I recommend to get the ebook version, which is due to the editor’s special effort

for his students available at a much cheaper price of less than 1/10th of the printed version. Therefore, I

strongly recommend this “Handbook of X-ray Imaging Physics and Technology” in its electronic version to

my students as a reference book, as Paolo Russo surely intended it,  too, and to you as well.

Handbook of X-ray Imaging Physics and Technology, Edited by Paolo Russo, CRC Press Taylor and

Francis Group, Boca Raton, FL, USA, 2018, 1376 pages, ISBN 978-1498741521, printed: 385,00£, ebook:

35,99£, also available for Amazon Kindle.

Markus Buchgeister finished his doctoral thesis  in 1991 in the field of high temperature
superconductivity. In 1995 after 3 years as Post-doc, he switched field to medical
physics in radiation therapy at the university clinic of Tübingen. At this time he also
started teaching medical technical assistants at the local school of the university clinic,
which he and hopefully his students enjoyed as well. In 2010, he received a call for a
position as professor for medical radiation physics at the Beuth University for applied
sciences at Berlin.
Since 2003, he is engaged as co-opted DGMP board member for public relations and
communications of the German society for Medical Physics. Parallel, he served as
chairman of the EFOMP Communication and Publications Committee 2003-2009 and
from 2009-2015 as German EFOMP delegate. In 2016 he was elected as EFOMP vice-
chairman of the Education and Training Committee.

Prof. Markus Buchgeister
Beuth Hochschule für Technik Berlin,
Germany
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New EFOMP Company Members:

ELSE Solutions
ELSE Solutions srl is an Italian company situated in Trezzano sul Naviglio, in Milan (IT) area, and founded in

1990 having a long-term experience in production and supply of equipment and services for Medical and

Industrial fields, organized into dedicated divisions with a highly qualified staff in Nuclear Medicine,

Radiotherapy, Radiodiagnostics and Radioprotection.

The internal production is mainly focused on radiation detection systems, radiopharmaceutical manipulation

systems and radioprotection accessories, including as example portable monitors, area monitoring systems,

radioactive waste detection systems, radioactive wastewater disposal systems, shielded isolators, automatic

dose drawing systems, shielded passthrough, etc …

As far as resale activity is concerned, ELSE represents international brands of radioactivity detection, nuclear

medicine instrumentation, radiology and radiotherapy dosimetry and quality assurance. In every field, our

mission is to provide the medical physicists with high technology tools, in order to allow them to perform

their activity with the highest professional.

The commercial structure is widely diffused with a network of skilled distributors for the International

market and an effective network of accomplished sales agents covering the whole Italian territory,

coordinated and trained by professional internal specialists, that takes advantage of cooperative relationships

with main companies of each sector. The technical structure is composed by physicists, engineers and

specialized technicians trained and certified through periodic refresher courses.

In ELSE organizational chart the position of Physicists Product Specialist is particularly relevant. In fact, ELSE

enrolls five people with this title, who are constantly in connection with the medical physics community,

collecting feedbacks, performing training and taking part to many national and international meetings.

Physicists working at ELSE support medical physicists in facing their needs coming from new technology

implementation and investigation and driving equipment producers toward better technological solutions.

ELSE goal is to consolidate its leadership as a producer and supplier of medical and industrial solutions,

thanks to the quality and reliability of proposed services and technologies. Within this scenario, ELSE has

recently become EFOMP Company Member, and through this membership it strongly

wants to interact with the medical physics community in Europe, with the common

aim of “Applying physics to healthcare for the benefit of patients, staff and public”, as

stated by the EFOMP motto.

Giacomo Bartesaghi, PhD
Physics Product Specialist
ELSE Solutions srl, EFOMP Company Member

Giacomo Bartesaghi received his PhD at Università degli Studi di Milano (IT) in
neutron imaging and spectroscopy for medical application. He is Physicist Product
Specialist at ELSE Solutions srl, being part of Radiotherapy Division, taking care of
solutions regarding linac dosimetry and quality assurance, treatment verification and
internal dosimetry.
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Qaelum
Qaelum is a medical device manufacturer focusing on patient radiation dose monitoring and quality control

solutions. We originated as a spin-off company from the University Hospitals Leuven, Belgium, and our

software solutions aim to improve the quality and efficiency of radiology departments all over Europe, the

Americas and the Middle East.

Qaelum focuses on patient safety, quality and efficiency in medical imaging. Through the collaboration with

EFOMP, Qaelum recognizes the significant role of medical physicists in medical imaging. With the

transposition of the European Directive to national legislation, health professionals from all Member States

are asked to evaluate and report data from population level to single study level. In order to fulfill these

requirements and to handle this load of information, correct tools are necessary. Qaelum’s advanced

software solutions with the dose management DOSE as the flagship, are at the forefront of technology.

DOSE is a very useful tool for medical physicists in their daily practice and for their optimization tasks. Its

Compliance monitoring feature for example, automatically extracts the examination information and

prepares it in the correct format for reporting to the responsible authorities, hence eliminating the

cumbersome and labor intensive work of manually collecting the doses. It allows benchmarks against Dose

Reference Levels and thus pro-actively monitor the performance of your department. It is also a useful tool

for dedicated patient dose surveys.

Another important task of a medical physicist is the optimization process of protocols. Trend analysis from

DOSE is a useful tool to see whether the optimization has the expected impact on the patient doses, to

observe unintended or unexpected changes quickly and initiate actions.

During routine quality assurance (QA), the medical physicist can easily find the most used examination

protocols in clinical practice, helping him/her to define what needs to be tested first. Also the workload

analysis could give information on the availability of the system and thus could be used to plan the testing

procedures during unused time slots.

Hospitals with different systems could use DOSE to do a system comparison. If similar examinations result in

different doses, it could initiate the optimization of protocol settings and thus trigger an optimization

procedure.

Although tracking the population dose is important, there is also a clear trend to go more towards

individualized patient dosimetry. Inside DOSE, a detailed patient dose passport is available. After

interventional examinations of the head or trunk, the Peak Skin Dose (PSK) is automatically calculated and

displayed together with a skin dose map and a complete analysis of the tube angulation. It is also possible

calculate the the Size Specific Dose Estimates (SSDE) based on either the effective diameter or water

New EFOMP Company Members:
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equivalent diameter of the patient and thus gives more specific information on the absorbed patient dose. It

is also possible to calculate organ doses after a CT exam based on different anthropomorphic phantoms,

such as pediatric models, adult models with different body mass index and pregnant models. For the

pregnant models, a detailed fetal dose report is available.

To do all this and to further develop the features of DOSE, research is very important for Qaelum. For

example, the Peak Skin Dose mapping was experimentally validated in clinical practice. We are also working

on a methodology to estimate the patient size after a general projection examination and the influence of

patient (organ) dose for general x-ray imaging. Furthermore, a project to validate the filled in data of the

heard of DICOM images is established. This could be very useful to see whether the different systems fill in

the DICOM fields and if the filled in data is feasible.

Niki Fitousi, PhD
is a certified medical physicist from
Greece, currently working in
Belgium. She is a member of the
Hellenic Association of Medical
Physicists (member of EFOMP). Her
professional experience includes
work in all fields of Medical Physics
(Radiation Therapy, Diagnostic
Radiology and Nuclear Medicine).
She is now the Head of Research in
Qaelum, focusing mostly in the field
of dosimetry and image quality in
medical imaging.

An Dedulle
has a master degree in medical
radiation Physics (University of
Leuven, Belgium). She is currently
employed at Qaelum NV (Belgium)
as a PhD researcher. Her PhD
project is titled “Personalized
patient dosimetry and risk
assessment in radiology” and is
conducted in cooperation with
Qaelum NV and the University of
Leuven (unit of Medical Physics &
Quality Assessment). The PhD
project is funded by the Flanders
Innovation & Entrepreneurship
agency [grant number
HBC.2016.0233].

Jurgen Jacobs
has a master degree in engineering,
Computer Science. Before founding
QAELUM, he was active at the
University Hospital of Leuven in the
field of physical-technical quality
control, human observer
performance experiments and
patient radiation dose monitoring.
Jurgen currently operates as the
CEO of Qaelum NV.

Poster Niki (PSD):

https://posterng.netkey.at/esr/viewing/index.php?module=viewing_poster&doi=10.1594/ecr2016/C-1835

Poster An (dose conversion factors):

https://posterng.netkey.at/esr/viewing/index.php?module=viewing_poster&task=&pi=145269

Poster Joke (using DOSE in daily routine):

https://www.slideshare.net/BluehorizonSlides/bhpa2017-poster-dosejokebinst

https://posterng.netkey.at/esr/viewing/index.php?module=viewing_poster&doi=10.1594/ecr2016/C-1835
https://posterng.netkey.at/esr/viewing/index.php?module=viewing_poster&doi=10.1594/ecr2016/C-1835
https://posterng.netkey.at/esr/viewing/index.php?module=viewing_poster&task=&pi=145269
https://posterng.netkey.at/esr/viewing/index.php?module=viewing_poster&task=&pi=145269
https://www.slideshare.net/BluehorizonSlides/bhpa2017-poster-dosejokebinst
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RTSafe
Introducing the ‘Pseudo-PatientTM’ towards
enhancing safety and efficiency in modern SRS
Next generation phantoms and End-to-End QA solutions in advanced
SRS/SRT applications

The introduction of hardware and software innovations in medical imaging, radiation dose delivery and

patient positioning has allowed the use of more complex treatment plans, involving steeper dose gradients

better conforming to the number and shapes of targets. However, the increased complexity of

contemporary treatment planning and delivery workflows is also associated with minimum spatial and

dosimetric uncertainty tolerances. Especially in advanced radiotherapy applications such as intracranial

Stereotactic Radiosurgery (SRS) and Stereotactic Radiotherapy (SRT) several tiny brain lesions are often

treated simultaneously, delivering high dose levels and steep dose gradients in a single or a few fractions.

Conventional patient-specific or periodic quality assurance (QA) methodologies have also been adopted in

advanced radiotherapy applications and have been proven quite successful. However, since they involve

over-simplifications of patient geometry and delivered plan incorporating detectors with limited spatial

resolution, their ability to provide detailed dose distributions meeting the strict demands in multi-focal

single-isocenter SRS/SRT should not be taken for granted.

In a more ideal approach, all steps

of the treatment chain need to be

included in an integrated End-to-

End QA test, involving all

hardware, software and protocols

employed for the treatment of

the actual patient and using an

appropriate combination of

radiation detectors as well as a

phantom of realistic patient

anatomy. Moreover, an advanced

QA approach should be

comprehensive and easily

Fig. 1: (left) Slice of the derived MRI T2 parametric maps of the irradiated gel-filled
phantom. Delineated targets and OARs are also shown in the figure, superimposed
in the T2 slice. High dose regions correspond to darker areas. (right) 1D profile
comparison between calculated (TPS) and measured (RTsafe) dose distributions at
the location depicted by the red line. 1D gamma index calculations are also given
using passing criteria 5%/2mm

New EFOMP Company Members:
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implemented even by new or low-experienced radiotherapy centers.

In response to these challenges in QA for SRS/SRT treatments, RTsafe is proud to introduce the next

generation of dosimetry phantoms in combination with advanced highly accurate remote dosimetry

services. RTsafe offers the Pseudo-PatientTM dosimetry phantoms, built from real patient CT data, by

combining proven expertise in medical physics with highly accurate 3D printing technology. More

specifically, Pseudo-PatientTM phantoms are anatomically accurate replicas of patients produced using a 3D

printer, while point, 2D and inherently 3D radiation detectors are incorporated. A Pseudo-PatientTM

phantom is treated as if it was the actual patient, reproducing all steps of the treatment chain, including

patient imaging, treatment planning, patient immobilization, image guidance, patient positioning and

radiation dose delivery. This approach results in a comprehensive End-to-End QA test and can also serve

as a truly patient-specific pre-treatment plan verification tool or as a benchmarking and confidence building

approach.

Moreover, RTsafe offers advanced remote dosimetry services in order to assist medical physicists in

dosimetrically challenging procedures. Briefly, exploiting RTsafe team’s scientific expertise in gel

dosimetry, a unique formulation for 3D polymer gel has been developed and optimized by RTsafe.

Pseudo-PatientTM phantoms can be filled with 3D polymer gel, enabling high spatial resolution 3D relative

dosimetry ideal for cases involving multiple targets/OARs and steep dose gradients. Dose readout is

performed by the MRI scanner of user’s department using specially designed pulse sequences provided by

RTsafe. Furthermore, RTsafe film dosimetry lab, equipped with calibrated film batches and a suitable

flatbed scanner, offers highly spatially accurate film dose measurements. RTsafe analyzes the 2D/3D

measurements and provides an in-depth multi-level comparison with TPS calculations, incorporated in a

detailed dosimetry report including profiles and isolines, 3D gamma index results and truly experimental

DVHs.

RTsafe is a medical technology company which was founded by academics, mainly

Medical Physicists and Biomedical Engineers. RTsafe team through this

collaboration with EFOMP as a company member, looks forward to working

towards our common goal as reflected in EFOMP’s motto: “Applying physics to

healthcare for the benefit of patients, staff and public”. We are confident that the

scientific background and the recognizability of this umbrella organization for all

National Members Organizations which count more than 8100 medical physicists,

will help us achieve the goal for more safe and efficient radiotherapy.
Dr. Evangelos Pappas
is an Assistant Professor of radiotherapy medical physics at the University of West Attica, Athens,
Greece. He is also a research associate at UT Health, San Antonio, MD Anderson, Texas, USA. His
research interests and efforts are focused in addressing geometric and dosimetric challenges
present in modern SRS applications. He co-founded RTsafe in 2014 (www.rt-safe.com) and
currently acts as a Chief Scientific Officer and interim CEO of the company.
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Updating Quality Assurance in Magnetic
Resonance: the Quantification and

Intercomparison WG of the Italian Association
of Medical Physics

The use of Magnetic Resonance has been growing for many years, both in diagnostics and clinical research.

In particular, in the era of personalized medicine there is a wide interest in techniques such as Diffusion

Weighted Imaging, in which the image contrast mainly depends on the mobility of water molecules on

cellular or sub-cellular length scales, Magnetic Resonance Spectroscopy, which shows the signal of

metabolites present in tissues in vivo, T1 and T2 mapping, synthetic MRI and so on. In fact, from all these

acquisitions it is possible to get quantitative estimations that can be used, under specific conditions, as QIBs

“Quantitative Imaging Biomarkers”. What is a QIB? A QIB has been defined as … an objectively measured

characteristic derived from an in vivo image as an indicator of normal biological processes, pathogenic

processes, or response to a therapeutic intervention [1].

The use of images able to give quantitative information allowing the change of the clinical approach from

qualitative to quantitative is extremely complex. Accuracy and repeatability of quantitative data must be

adequately investigated in order to use them properly, particularly in MR, due to the high number of

parameters and “weightings” involved.

Bridging physics and clinical applications

Fig. 1: Group meeting at AIFM 2018 congress in Bari – the WG at now counts more than 40 active members from the whole Italy.
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Medical physicists need specific competencies and skills, for example in sequence optimization, to play a role

in the interdisciplinary groups working in this field. Moreover, it is actually an open issue the construction

of QA protocols for the comparison of the results obtained in different centers to allow an adequate

estimate of tolerances.

The AIFM working group on Quantification, Intercomparison and Quality Assurance in Magnetic Resonance

carries on its activity in this scenario. This group represents now a solid network of medical physicists with

the aim of spreading theoretical knowledge in advanced MRI, together with practical skills, also through

the promotion of inter-center comparisons, and of strengthening the competencies of medical physicists

in signal analysis and sequence optimization. All efforts are oriented to the clinic, or, more precisely,

driven by the clinic. Medical doctors often encourage the use of QIBs for example to monitor response to

radio and chemotherapy, but it relies on medical physicists the responsibility to characterize them

adequately, otherwise inconsistent conclusions could be drawn.

In the last years the working group organized many educational meetings and workshops, usually in

Florence, and carried out several inter-center phantom studies [2, 3]. Moreover, the group is active both

in AIFM and in ISMRM-Italian Chapter. At present it is ongoing the so-called “DWI2” study, that focuses on

DWI dependence on spatial variations, phase/frequency direction and acquisition plane. At now, 40

scanners from different centers have been enrolled, and results on 26 out of them have been recently

Fig. 2: DWI2 preliminary results. Off-center Apparent Diffusion Coefficient (ADC) variation (δM): blue (red) marks refer to scanners
with static magnetic field of 1.5T (3T), “x” and “y” refer to the spatial direction of maximum variation [4].
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Lorenzo Nicola Mazzoni
graduated in physics with a thesis on statistical mechanics. After a period in
Rice University (Houston, Texas) he attended the medical physics school in
Florence, focusing his research activity on MRI. Now he works at the
Medical Physics Unit of Pistoia and Prato - AUSL Toscana Centro.

Simone Busoni
was born in Florence (Italy) in 1973. He received his  M.Sc. degree  in
Physics from Florence University in 1997 and his Ph.D. in experimental
high energy physics in 2000 from Florence University. In 2002 he received
a specialisation in Health Physics from Florence University. He works as
Medical Physicist in the Health Physics Unit of the Florence University
Hospital, in radiodiagnostic, MRI and nuclear medicine fields and he’s
involved in quality assurance and technology assessment of medical imaging
devices and in radiation protection.

presented at the 2018 AIFM national congress and submitted to the 2018 RSNA congress. An example of

the results obtained is reported in figure 2.

Our experience in this field is very positive, so that we firmly recommend our colleagues from other

EFOMP NMOs to promote similar initiatives within the framework of their own national associations. On

the other hand if there are colleagues outside Italy willing to have more information about the WG or

even a first-hand experience of it joining the presently running DWI2 intercomparison, please do not

hesitate to contact   Simone Busoni (busonis@aou-careggi.toscana.it), present chair of our WG.
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In recent years, continuous optimization of

radiotherapy techniques such as IMRT, VMAT,

and stereotactic applications has been carried

out. The degree of the techniques’ clinical

effectiveness mostly depends on the dose

delivery accuracy in order to ensure accurate

tumor irradiation and radioprotection of the

adjacent healthy tissues. Nevertheless, it is well

known that not only the dosimetric but also the

spatial accuracy of the techniques could be

deteriorated due to uncertainties involved in

various stages of the therapeutic chain. The aim

of my PhD thesis is the evaluation of

uncertainties involved in the most modern

PhD projects in Medical Physics

Fig. 1: Beam arrangement of SRS-VMAT plans for various couch angles. A full 360° non-
coplanar arc (couch angle: 0°) and three half 180° non-coplanar arcs (couch angles: 45°,
90°, 315°) were utilized.

radiotherapy techniques and

the investigation of their effect

on the dose distributions and

the evaluation tools of

radiotherapy plans.

So, in the first stage of my

PhD research, stereotactic

radiosurgery with VMAT (SRS-

VMAT) for treatment of

multiple brain metastases with

a single isocenter was

investigated. More specifically,

the impact of the metastases’

size and number on the plan

quality indices clinically used for plan evaluation

and acceptance was assessed. VMAT plans were

generated for different target volumes (0.7 cm3

and 6.5 cm3) and various target numbers (1–15)

using four non-coplanar arcs (Fig. 1) and a Monte

Carlo dose calculation algorithm. Paddick’s

conformity index and gradient index as well as

heterogeneity index were determined for each

target. The results of this study are published in

the Journal of Physics: IOP Conference Series (doi:

10.1088/1742-6596/931/1/012022) and were

also announced as an oral presentation (Fig. 2) in

BIOMEP 2017 - Conference on Bio-Medical

Instrumentation and related Engineering and

Assessment of uncertainties and their impact on
dose distributions of modern radiotherapy

techniques
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Physical Sciences which was held on October 12-

13 2017, in Athens, Greece.

In the second stage, the influence of the degree of

the geometric uncertainties involved in

radiotherapy applications, including translational

and rotational set-up errors as well as mechanical

uncertainties (MLC offsets, etc.) on the plan

quality indices clinically used for plan evaluation

and acceptance, is studied. In order to investigate

the effect of the translational uncertainties on

target coverage, conformity and gradient indices,

Georgia Prentou is a PhD Student working in the Medical Physics
Laboratory of Medical School at the National and Kapodistrian University
of Athens. Her research focuses on assessment of uncertainties and their
impact on dose distributions and plan evaluation tools of modern
radiotherapy techniques.

Georgia Prentou

different degrees of

geometric offsets were

introduced and compared

with the reference values

corresponding to zero

geometrical uncertainty.

Results of this study will be

presented in the 2nd

European Congress of

Medical Physics (ECMP

2018) which will be held on

August 23-25 2018, in

Copenhagen, Denmark.

The investigation of the

dosimetric impact of

rotational errors as well as mechanical

uncertainties in the plan quality is also in progress.

 In the final stage of my PhD, the influence of all

the simulated uncertainties will be experimentally

evaluated, using advanced 3D chemical

dosimeters and phantoms.

My PhD study is financially supported by the

General Secretariat for Research and Technology

(GSRT) and the Hellenic Foundation for Research

and Innovation (HFRI).

Fig. 2: Dose distribution results presented in BIOMEP 2017 Conference. Isodoses Colorwash of a
plan prepared for 4 multiple metastases, in the first row, with target volume of a) 0.7 cm3,
b) 6.5cm3, and a plan prepared for 8 multiple metastases, in the second row,  with target
volume of c) 0.7 cm3, d) 6.5 cm3.
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Positron Emission Tomography (PET) is the most

accurate metabolic imaging modality currently

available. The ability to examine the body at the

molecular and cellular level have increased the

popularity of PET scans, as it provides

information which no other imaging modality can

provide. PET imaging is used extensively in many

medical fields such as Oncology, Neurology and

Cardiology.

Patients are injected with a tracer compound

labelled with a positron emitting radionuclide, the

resultant photon signal is measured by detectors

surrounding the patient.

The physics process behind this image modality

comes from the annihilation of the positron with

an electron, resulting in two back-to-back 511

keV energy photons. Assuming the energy of the

PhD projects in Medical Physics

Fig. 1: Image of the LAr detector test-stand.

two photons is unchanged as they traverse the

patient to the detector (i.e. they do not interact

within the patient) and given the fact that they

must be back-to-back, it is possible to create an

image of the patient’s body by reconstructing

these coincident photon pairs, referred to as true

coincidences.

As well as true coincidences, it is possible for

photons to Compton scatter within the patient,

this is where photons interact with electrons

inside the body, causing the trajectory of the

photon to change.  These deflected photons are

a major background to the true coincident signal.

As a result, this effect reduces the contrast of the

image and overestimates the isotope

concentration in tissues under study.

Development and optimisation of two liquid
argon detectors as a first prototype liquid argon

PET scanner
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PET imaging typically use solid scintillator detectors.

These type of detectors, absorb the incident

photons and excites electrons from the valance

band to the conduction band. When the de-

excitation occurs, photons are produced.  The

photons are detected using photomultipliers

tubes allowing the detector to record the time

and energy deposited in each scintillator.  This

information is used to create an image of the

patient.

The two most widely used crystals in PET imaging

are LYSO (Lutetium-Yttrium Oxyorthosilicate)

and BGO (Bismuth Germanate Oxide). The aim

of this PhD project is to develop a new detector

technology to PET imaging using liquid argon

(LAr) as the scintillator medium.  This approach is

already well established in the particle physics and

dark matter physics communities.

The interaction of an ionising particle with LAr

produces scintillation light at vacuum-ultraviolet

(VUV) wavelengths of 128nm (9.7eV) [1]. During

the collision of the 511 keV photons with the

LAr, photons either excite or ionize the

surrounding argon atoms producing excimers 

(excited molecules).

There are two processes for forming excimers:

• Excitons Ar* directly interact with nearby argon

atoms.

• Ionised atoms form excimers.       which

thermalizes with secondary electrons before

recombination.

Fig. 2: Illustrations of a Geant4 simulation of a liquid argon cell.  The simulation will be compared to the first results from the PET test-
stand, the results of which will help determine the feasibility of using LAr for PET imaging and inform the design of the first
prototype LAr PET imaging cell.
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LAr have a photon yield of 51 photons/keV [2]

which is significantly higher than LYSO

(25photons/keV) or BGO (8-10 photons/keV)[3]

crystals.  A higher light yield increases the chance

of the annihilation photons being detected, this in

turn will allow for a reduced dose of the

radionuclide to the patient. This is the main

reason behind pursuing LAr as a PET scintillator.

However the efficiency of a detector is connected

to the detector density and therefore BGO (7.13

g/cm3) and LYSO (7.15 g/cm3) [3] have a clear

advantage over LAr (1.39 g/cm3). Determining

the size of the liquid argon volume required to

stop sufficient 511 keV photons will determine

whether a hybrid detector - with material placed

in front of the liquid argon cell to initiate an

electromagnetic shower prior to detection in the

LAr - is required or not.

Lastly, the de-excitation time plays an important

role in detection.  Excimers are produced in two

singlet states    and and one triplet state

  Because of the parity conversion 

does not emit photons. Therefore, the

transition from these states to ground states

introduce two components to the scintillation

light. First, is the fast decay     and

second, is the slow decay    The

slow decay as the name indicates has a longer

lifetime because of the strong spin-orbit coupling

in  with a decay time of 1.6 μs[4]. The fast decay

has a 6 ns decay time. Because the creation of

the excimers is mostly from the 511 keV

photons, slow decay scintillation photons will be

observed, which could result in pile-up of

photons from separate annihilation events in the

detectors. This pile-up would reduce the image

resolution.

The LAr decay time is longer than for LYSO (≈

40ns) and BGO (≈ 0.3 μs) [3] and will require

study.  Initial studies will determine the feasibility

of LAr as a PET scintillator medium given the

above characteristics.

Below an image of the experiment is shown (fig.1).

In addition, in figure 2 an image of the simulation

is show which shows a cross fill with liquid argon

and the SIPM (Silicon- Photomultipliers) attach to

the sides which will detect the back-to-back

photons.
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EFOMP’s Protocols can be found on the EFOMP website here .

https://www.efomp.org/index.php?r=fc&id=protocols
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Educational Activities 2018 
Date Description URL Location 

Jul 1, 2018 – 
 Sep 28, 2018   

EUTEMPE-NET module 4: MPE04 : Innovation & 
Advanced X-ray physics for imaging devices in 
Diagnostic and Interventional Radiology 

 EUTEMPE_NET_MPE04 Ferrara, Italy 

Aug 20, 2018 –  
Aug 21, 2018 

 

Summer School on Imaging Modalities in Medical 
Physics 

Summer School 
Copenhagen, 

Denmark 

Aug 22, 2018 
European School for Medical Physics Experts 
(ESMPE) editions 2018 

ESMPE 
Copenhagen, 

Denmark 

Aug 22, 2018 
 

Workshop on patient specific dosimetry for cardiac 
CT perfusion imaging 

EFOMP_EMPIR 
Copenhagen, 

Denmark 

Aug 23, 2018 – 
Aug 25, 2018 

2nd European Congress for Medical Physics 
ECMP2018 

 
Copenhagen, 

Denmark 

Sep 17, 2018 –  
Sep 28, 2018    

Joint ICTP-IAEA School on Quality Assurance and 
Dose Management in Hybrid Imaging (SPECT/CT 
AND PET) 

ICTP_IAEA Trieste, Italy 

Oct 1, 2018 – 
Oct 5, 2018  

3rd European Radiological Protection Research Week 
(3rd ERPW 2018) 
 

EPRW 2018 
Rovinj – Rovigno, 

Croatia 

Oct 13, 2018 –  
Oct 17, 2018  

31st Annual European Association of Nuclear 
Medicine Congress 
 

EANM2018 Düsseldorf, Germany 

Oct 22, 2018 –  
Oct 26, 2018  

 

Joint ICTP-IAEA Advanced School on Quality 
Assurance and Dosimetry in Mammography  
 

ICTP_IAEA 
Trieste, Italy 

 

Oct 26, 2018 –  
Oct 27, 2018  

2nd ESTRO Physics Workshop - science in 
development 

ESTRO  Malaga, Spain 

Nov 1, 2018 – 
Feb 8, 2019 

EUTEMPE-NET module 01: Leadership in Medical 
Physics, Development of the profession and the 
challenges for the MPE (D&IR) 
 

EUTEMPE_NET_MPE01 
Prague, Czech 

Republic 

Nov 11, 2018 – 
Nov 14, 2018 

18th Asia-Oceania Congress of Medical Physics 
(AOCMP) & 16th South-East Asia Congress of 
Medical Physics (SEACOMP) 
 

AOCMP_SEACOMP 
Kuala Lumpur, 

Malaysia 

http://eutempe-net.eu/mpe04/
http://ecmp2018.org/registration-4527/
http://ecmp2018.org/registration-4527/
http://ecmp2018.org/registration-4527/
http://ecmp2018.org/registration-4527/
http://indico.ictp.it/event/8336/material/poster/0.pdf
https://erpw2018.com/
https://eanm18.eanm.org/
http://indico.ictp.it/event/8341/material/poster/0.pdf
https://www.estro.org/congresses-meetings/items/2nd-estro-physics-workshop-science-in-development
http://eutempe-net.eu/mpe01/
http://www.aocmp2018.com/
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EFOMP
EUROPEAN FEDERATION
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FOR MEDICAL PHYSICS

The European Federation of Organisations in Medical Physics (EFOMP) was founded in May 1980 in London to

serve as an umbrella organisation for medical physics societies in Europe. The current membership covers 34

national organisations which together represent more than 8000 medical physicists and clinical engineers working

in the field of medical physics. The moto developed and used by EFOMP to underline the important work of

medical physics societies in healthcare is “Applying physics to healthcare for the benefit of patients, staff and

public”.

For more news and information about upcoming events and courses please follow us in social networks or visit

our website:

EFOMP
Fairmount House, 230, Tadcaster Road,

York,
YO24 1ES, UK

 Phone: (+44) 1904 610 821
Fax: (+44) 1904 612 279

www.efomp.org

www.linkedin.com/company/efomp @EFOMP_org www.efomp.org

https://www.linkedin.com/company/efomp
https://twitter.com/EFOMP_org
www.efomp.org

