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Editorial 
 
I hope you like this issue of The Invisible Light. I apologise for the slight delay, however 
the NHS has been more busy than usual. The next issue of The Invisible Light will be out 
before Christmas. Please consider writing something for this next issue. Perhaps you 
have an old colleague with an interesting story to tell.  
 
Facebook. 
The BSHR now has a Facebook page. Do join up and be a friend. There is also a page 
for the International Society for the History of Radiology. 
 
50th Anniversary IOMP/International Day of Medical Physics 2013. 
The International Organisation of Medical Physics was founded 50 years ago on 
January 1 1963. The founder organisations were from the USA, the UK, Canada and 
Sweden. There are a number of events organised with a celebration at the 
International Conference of Medical Physics (ICMP 2013) to be held in Brighton in 
September.  The IOMP is establishing an International Day of Medical Physics to be 
held on November 7th, which is the birthday of Marie Sklodowska-Curie. A series of 
educational, professional, and scientific activities are being planned. Details can be 
found on the IOMP website www.IOMP.org.  
 
British Society for the History of Radiology Annual Lecture 2014.  
Please put the evening of the 24 February 2014 into your  diary. This is the date for our 
Annual Lecture and I am please to announce that James Le Fanu has agreed to 
speak to us. His last book Why Us? looks at recent developments in neurosciences 
and what makes us human. His previous book The Rise and fall of Modern Medicine 
won the Los Angeles Times book prize in 2001. James writes for the Sunday and Daily 
Telegraph on medicine, science and social policy. I have heard James speak twice 
before and he will give us a memorable lecture.  
 
UKRC 2013.  
The BSHR had a good time at UKRC in Liverpool.  
The theme for our stand at the exhibition was William Coolidge and Gustav Bucky, 
both of whom had an anniversary this year. The front cover depicts a Wedgwood 
dish made to commemorate the life of William Coolidge.  A Coolidge tube was 
displayed at UKRC alongside two older gas tubes.  
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BSHR Stand at UKRC 
2013.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Speakers at the 
history session: Arpan 
Banerjee 
(Birmingham), Chloe 
Morstensen 
(Swindon), and 
Adrian Thomas 
(Bromley).  
 
 
 
 
 
The British Society for the History of Medicine. http://www.bshm.org.uk 
The 25th Congress of The British Society for the History of Medicine will take place at 
Canterbury Lodge, in the grounds of Canterbury Cathedral from 28th to 31st August 
2013 in association with the International Society for the History of Radiology and the 
British Society for the History of Radiology. I hope to see you all at Canterbury! 
 
Best wishes 
Adrian  
 
President, The British Society for the History of Medicine.  
 
Prof. Adrian Thomas 
Dept. of Nuclear Medicine 
The Princess Royal University Hospital 
Orpington, Kent BR6 8ND, UK 

Work: adrian.thomas3@nhs.net 
Personal: adrian.thomas@btinternet.com 
Tel: 01689 863653 
Skype: adrian.mark.kynaston.thomas  
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Radiological Medals: Profs Jozef Stasinski 
 
The beautiful and rare medal on the cover is by the outstanding Polish medallist, Prof. 
Jozef Stasinski. 
It depicts a team of the doctors, looking at an X-ray photography. The medal is 
dedicated to a Polish doctor, Dr Polarowski.   
 
 

 
 
The medal is cast bronze, 140 mm x 140 mm, with a weight of 700 grams. 
 
The medals by Prof. Stasinski are usually cast in 70-90 pieces for the private order of 
the person in question.  
 

Recent Aunt Minnie Europe Radiology History Articles. 

Let's recognize and pay homage to Portuguese genius (December 11, 2012) 
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=xra&pag=dis&ItemID=
607454  
 
Reflections on the incredible life of William David Coolidge. (February 8, 2013) 
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=xra&pag=dis&ItemID=
607705  

Virtopsy: Back to the future? (April 17, 2013)        
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=cto&pag=dis&ItemID=
608075 

Recalling how fetal ultrasound transformed pregnancy care (May 2013) 
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=wom&pag=dis&ItemI
D=608243  

True genius: The Buck(y) stops here. (July 1, 2013) 
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=xra&pag=dis&ItemID=
608404  
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Meet radiology's very own history man, Dr. Adrian Thomas. (June 2013) By Philip Ward, 
AuntMinnieEurope.com staff writer 
http://www.auntminnieeurope.com/index.aspx?sec=sup&sub=xra&pag=dis&ItemID=
608381  

 

Recent and Older Books on Radiology. 

Below is an account of recent, and less recent, books on the history of radiology. It is 
difficult to be aware of all the books that are coming out devoted to the history of 
radiology. If anyone comes across any publication of which I may not be aware, 
please could you let me know. Why not write a review? 

The History of Radiology. Oxford University Press (Oxford Medical Histories)(2013). ISBN-
10: 0199639973. By  AMK Thomas & AK Banerjee.  

This book on the history of radiology was written by Arpan Banerjee and 
myself. We have tried to cover most days in the history and development of 
radiology. A longer review should appear in a subsequent issue of this journal. 
The book is available in a Kindle version.  

Radiology in a Trench Coat: Military Radiology on the Western Front During the Great 
War. Academia Press Scientific Publishing. (2013) ISBN-10: 9038219393. By René Van 
Tiggelen (Author), Jan Dirckx (Translator). 

This is a very good book covering the story of military radiology on the 
Western Front during the Great War. It is beautifully illustrated with 
many colour and black-and-white illustrations. Most areas are covered 
including the organisation radiological services, technological 
advances and developments, the localisation projectiles, and key 
individuals involved in providing radiological services. This book is 
warmly recommended. 

Wonders of Radiology. CreateSpace Independent Publishing Platform. (2010). 
ISBN-10: 144997645X. By Z. V. Maizlin.  

This short book on the history radiology looks at the wonders of 
radiology, not only for wondering radiologists. It tells the story of 
radiology looking at individuals and their contributions including 
Codman (of triangle fame), Golden (of S sign), and Rigler (of his sign), 
and many others. I greatly enjoyed this book and learned from it. There 
are many illustrations, many of which I had not seen before. This book 
would be fun for a departmental library to be perused at idle moments 
when drinking coffee. Again this is warmly recommended. 

X-Ray Vision: The Evolution of Medical Imaging and Its Human Significance. 
OUP USA (2013).  ISBN-10: 0199976236. By Richard B. Gunderman.  

This is an interesting book covering a number of areas including the 
origins and development of radiology, radiology and the arts and 
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applications of imaging to modern medicine. There are many 
illustrations, although some errors. Figure 2–14 is of Heinrich Hertz and is 
not of Werner Forssmann. This book also promulgates the urban legend 
that EMI used the money obtained from the Beatles to fund Godfrey 
Hounsfield and the development of the CT scanner. This is not the 
case. I liked the section on radiology and the arts and popular culture, 
which is a particular interest of mine. There is a good section on 
radiology in the sciences generally, including x-ray crystallography. This 
book can be recommended and I enjoyed reading it. There is an 
interesting relationship in this book between describing modern 
medical imaging and radiology history.  

Radioactivity: Introduction and History. Elsevier (2007). ISBN-10: 044452715X. By 
Michael L'Annunziata.  

This is a very good book and is an excellent account of the history and 
development of our understanding of radioactivity. It contains a lot of 
science and is not a popular account containing a great deal of 
detail of the development of our understanding of the physical 
principles. This book is an expanded second edition, and with my 
philatelic interests I loved the postage stamps used to illustrate the 
pioneers. I particularly liked the account of the work of the Braggs. 
Anyone with a serious interest in the history of radioactivity should really 
have this book on their shelves.  

The Emperor of All Maladies. Fourth Estate. (2011). ISBN-10: 0007250924. By 
Siddhartha Mukherjee.   

This is a great book and is described as a biography of cancer. It is a 
well received and won the Pulitzer Prize. It is an account of the 
development of our ideas about cancer, and is worth reading for 
anyone at all interested in the subject. The use of radiation to both 
diagnose and treat cancer is discussed, and the section on 
mammography and breast cancer is particularly well thought out. 

Introducing Quantum Theory: A Graphic Guide. Icon Books Ltd. (2007) ISBN-10: 
1840468505. By J.P. McEvoy and Oscar Zarate.  

I found this book enjoyable. Presentation in a graphic format is 
superficially straightforward and can make complex material more 
accessible. This is true to some extent in this book, however no matter 
how it is presented the principles of quantum physics are complex and 
not that easy to understand. There is a section about x-rays and 
radioactivity. For those of who like graphic books this could be the 
book for you. 

Marie Curie and Her Daughters: The Private Lives of Science's First Family. 
Palgrave Macmillan. (2012) ISBN-10: 0230115713.  By Shelley Emling.  

It would seem to be the case that there is no end to the books that 
can be written about Marie Curie. This book focuses on the relationship 



	   8	  

between Marie Curie and her daughters and also looks at the 
relationship between Marie Curie and her American supporter Marie 
Meloney. There is a good account of the work that Marie Curie 
undertook with her daughter Irene during the First World War in giving 
radiographic assistance to those injured in conflict. Marie Curie 
continues to inspire and fascinate, and I'm sure there will be more 
books in the future. To motivate my buying this book £1 was given to 
support the Marie Curie Cancer Care, which must be a good thing.  

Leçons de Marie Curie. Recueillies par Isabelle Chavannes en 1907. EDP 
SCIENCES. (2003) ISBN-10: 2868836356. By Marie Curie and Isabelle 
Chavannes. 

This is a lovely book, and anyone at all interested in Marie Curie must 
get a copy. This book consists of lesson notes taken by	  Isabelle 
Chavannes when she was taught physics by Marie Curie in 1907. The 
book consists of handwritten lecture notes with a facsimile of the 
original notes, and the text in print. Being taught by Marie Curie must 
have been a unique and fascinating experience. Just buy this book! It's 
in French and I am sure that an English edition would be worth 
publishing. The book gives an insight into the clear and precise way 
that Marie Curie thought. 

The Steampunk Bible: An Illustrated Guide to the World of Imaginary Airships, 
Corsets and Goggles, Mad Scientists, and Strange Literature.  Abrams (2011).   
ISBN-10: 0810989581. By SJ  Chambers and Jeff VanderMeer (Author)  

Steampunk has been described as “the twisted offspring of science 
fiction and postmodernism” and as “a mash-up of Victorian and sci-fi 
aesthetics with a splash of punk rock attitude.”  This is a fun book and 
gives a good account of the subculture that is Steampunk. I think that 
Steampunk resonates with the contraptions and devices of early 
radiography, with glass and brass and wooden apparatus. Modern 
radiographic equipment is relatively boring in the same way that 
modern trains are boring. A modern locomotive relates to a traditional 
steam engine in much the same way has modern radiographic 
equipment relates to the apparatus seen before the First World War. 
With the early apparatus you could look at it and get a reasonable 
idea what was happening, whereas now all we have are boxes and 
buttons. Steampunk is an attempt to add some romance to 
technology. This book is not perhaps everyone's taste but is worth a go! 

 A Romance in Radium. Greening & Co Ltd. (1906). By Henry J Harris.  

This is the oldest book on this list, and copies may be picked up second 
hand. There been several fictional novels related to radium. This book 
can be described as a science fantasy novel, describing the adventures of 
a female winged immortal inhabitant of the planet Muran who goes to Earth 
to try to trace certain missing compatriots who had disappeared several 
thousand years earlier. The Muranians believe that Earth's atmosphere does 
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not contain the necessary radioactive elements for maintaining the immortal 
condition.  Exciting stuff indeed! 

A Little History of Science. Yale University Press. (2012). ISBN-10: 0300136595. By William 
Bynum. 

This is a great book by a master of his subject. Bill Bynum tried to teach me the 
basics of medical history many years ago when I was an undergraduate. This 
book travels widely in the history of science with much of general interest, and 
some of specific interest to those of us interested in the history of radiology. 
There are good sections on atomic theory, radioactivity and electricity and 
magnetism. This would make a great present for young person interested in 
science. 

Great Discoveries in Medicine.   Thames & Hudson. (2011). ISBN-10: 0500251800. By 
William Bynum and Helen Bynum. 

A beautifully produced book by Bill and Helen Bynum. The book is divided into 
short specific topics, each one beautifully illustrated. There is something for 
everyone here there is a chapter on x-rays and radiotherapy, however a lot 
imaging is included in other chapters, for example the chapter on hip 
replacement. This is a lovely book and will provide many hours of interest. 

My Mum Has X-Ray Vision. Scholastic. (2010) ISBN-10: 1407105388. By Angela 
McAllister and Alex T. Smith. 

A fun book for children. If you think of x-ray vision you normally think of 
Superman however the average mother has skills beyond any superhero, as 
this book so ably demonstrates. As the book says – Milo's mum always knows 
what he's up to. How does she know what he's doing? There can only be 
answer: she must have x-ray vision! Our BSHR secretary, Michael Jackson, 
whose wife has just had a baby, really must get a copy! 

The Long Road to Stockholm: The Story of Magnetic Resonance Imaging - An 
Autobiography. OUP Oxford. (2013). ISBN-10: 0199664544. By Peter Mansfield. 

This is an account by Peter Mansfield of his life and the story MRI. The 
development of MRI is a fascinating and somewhat controversial area. This 
book is an interesting account by the author of his life and gives a 
considerable amount of information about his personal attitudes and his 
career. The story is interesting and this book should be read by anyone 
interested in medical imaging in general and an MRI in particular. At some 
point in the future a definitive account of the origins and development of MRI 
will be needed. We are perhaps still too close to the events to be objective.  

William and Lawrence Bragg, Father and Son: The Most Extraordinary Collaboration in 
Science. OUP Oxford. (2011). ISBN-10: 0199606706. By John Jenkin. 

This is an important book and John Jenkin has done us a favour by writing it. It 
was in 1912 that Lawrence Bragg explained the interaction between x-rays 
and crystals, and with his father William pioneered x-ray spectroscopy and 
crystallography. They led the field for about 50 years. This book covers in detail 
all aspects of their lives. X-ray crystallography is a significant area in the use of 
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x-rays and has led to major developments and understanding of the nature of 
the structure of crystals and other structures, culminating in the elucidation of 
the structure of life.  

The Scientists: An Epic of Discovery. Thames & Hudson Ltd. (1912) ISBN-10: 0500251916. 
By Andrew Robinson (Author) 

this is a popular format for books. This book is a review of great scientists with a 
chapter purse scientist and is profusely illustrated. There is lots of interest for us 
here with sections on Michael Faraday, James Clerk Maxwell, Albert Einstein, 
Dorothy Hodgkin, Marie Curie, Ernest Rutherford and others. I particularly liked 
the chapter on Dorothy Hodgkin who must have been a fascinating person. 
This book is warmly recommended. The chapters are perhaps a little short and 
l was left with a feeling of wanting to know more. 

Physics Book, The: From the Big Bang to Quantum Resurrection, 250 Milestones in the 
History of Physics. Sterling. (2011) ISBN-10: 1402778619. By Clifford A. Pickover (Author) 

This is a book to dip into. On one side of the page there is a description of a 
development in physics, which is illustrated on the opposite side. Topics 
include William Crookes and his radiometer, the electromagnetic spectrum, 
Tesla and his coil, x-rays, radioactivity and much else. This is a popular book, 
and as such I think it's very unfortunate that the section on radioactivity is 
illustrated with a picture of a fallout shelter rather than emphasising the 
beneficial effects of radioactivity. A picture of a modern gamma camera 
would have been better. This makes this book difficult to recommend.  

The Practical Einstein: Experiments, Patents, Inventions.  The Johns Hopkins University 
Press. (2013). ISBN-10: 1421411717. By József Illy.  

József Illy has done a considerable amount of work on the papers of Albert 
Einstein. In this book of the author looks at practical experiments, patent 
inventions that Einstein made. This book was brought to my attention by 
Elizabeth Beckmann who was researching Gustaf Bucky who invented the 
radiographic grid. The chapter on American inventions is interesting and 
describes the collaborations between Albert Einstein and Bucky. One of the 
inventions is for waterproof breathable garments, which was similar to the 
later invention of Gore-Tex. The collaboration between Einstein and Bucky is a 
relationship that could be explored in considerable more detail in another 
publication. 

The Private Albert Einstein. Andrews Mcmeel Pub. (1993). ISBN-10: 0836279972. 
By Peter A. Bucky and Allen G. Weakland. 

This is a lovely book on Albert Einstein the man rather than Albert 
Einstein the scientist. It was written by Peter Bucky who was the son of 
the x-ray pioneer Gustaf Bucky. Peter Bucky describes how his father 
would often x-ray Albert Einstein, a procedure to which Einstein 
submitted with intense interest. The book contains verbatim  
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interviewed between Bucky and Einstein with many interesting 
comments by Einstein. Bucky asked Einstein: “What inner qualities due 
considered to be the most valued?” and  Einstein replied: “Most 
importantly, truth. Real inner beauty is expressed best in a man who will 
never lie and has no thoughts of deceiving anybody. Also, genuine 
inner beauty is expressed in a person who has no malice towards 
anyone. Kindness towards other human beings is also of supreme 
importance.” Again thanks to Elizabeth Beckmann who brought this 
book to my attention. 

Imaging and Imagining the Fetus: The Development of Obstetric Ultrasound. 
The Johns Hopkins University Press. (2013). ISBN-10: 1421407930. By Malcolm 
Nicolson and John E. E. Fleming. 

Arguably the most important development  which is all to the lives of 
women in the last 50 or so years has been diagnostic ultrasound. It is 
quite difficult now to imagine how pregnancy could be managed 
without ultrasound, particular complications in early pregnancy. How 
to authors have done the world a great favour by writing this book 
which details the development of diagnostic ultrasound in obstetrics. 
Whilst the technical side is obviously well covered, my particular 
interest is the personalities involved, and particularly that of Ian Donald 
who was the ultrasound pioneer in Glasgow. This book is now essential 
reading for anyone with even the slightest interest in the subject. The 
development of ultrasound has resulted in a number of ethical and 
clinical issues and the book does not shy away from discussing these. It 
is interesting that whilst many feminist writers are critical of excessive 
medical technology in antenatal care this does not extend to the use 
of ultrasound. I think that further work on the life of Ian Donald would 
be of huge value, and a full-scale biography would not be 
unreasonable. This book is available in a Kindle version.  

 

………………………………………………………………………………………….. 
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The Radioactive Remains of Pierre and Marie Curie1 

By Joel O. Lubenau and Jean-Luc Pasquier  

March 1995, Paris 

In March 1995, the office of the President of France announced that the 
mortal remains of Pierre and Marie Curie would be enshrined in the Palace du 
Pantheon.  President François Mitterand stated that in addition to honouring 
the Curies, transferring their remains to the Pantheon affirmed a faith in 
science and respect for those who dedicate their lives to science much as 
Pierre and Marie Curie dedicated theirs.  The ceremony would take place on 
20 April 1995. 

In fact, French scientists would do their part in making the ceremony possible, 
namely, by ensuring that all those involved in the transfer would not be 
endangered by residual radioactive material in the remains. 

But, the story begins much earlier. 

21 April 1906, Sceaux2  

Pierre Curie died Thursday afternoon, 19 April 1906 when accidentally struck 
by a horse-drawn wagon on rue Dauphine in Paris.3 When he learned of son’s 
death, his grief-stricken father asked, “What was he dreaming of this time? 

Marie Curie refused an autopsy of Pierre’s body and asked the body be 
brought to their home.  André Debierne, their laboratory collaborator, went 
the police station to claim the body.  The ambulance carrying Pierre Curie’s 
remains arrived in the evening and the body was placed in a ground floor 
room.    

On Saturday morning, he was placed in a coffin.  Later, Marie wrote in her 
mourning dairy: 

We kissed your cold face for the last time.  Then a few periwinkles from 
the garden on the coffin and the little picture of me that you called 
“the good little student” that you loved….Your coffin was closed and I 
could see you no more….They came to get you, a sad company; I 
looked at them, and did not speak to them.  We took you back to 
Sceaux, and we saw you go down into the big deep hole. Then the 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 © Joel O. Lubenau, Lititz, PA, U.S. 28 May 2013 
2 Except as noted, the account of Pierre’s death and burial is from “Marie Curie – A 
2 Except as noted, the account of Pierre’s death and burial is from “Marie Curie – A 
Biography by Eve Curie,” translated by Vincent Sheean, Country Life Press, Garden 
City, NY 1937, pp. 246 - 251.  See also: Susan Quinn, “Marie Curie, A Life,” Simon 
& Shuster, NY, 1995, pp. 227-246. 
3 Anon. “Prof. Curie Killed in a Paris Street,” The New York Times, 20 April 1906. 
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dreadful procession of people.  They wanted to take us away. 
Jacques4 and I resisted.  We wanted to see everything to the end.  
They filled the grave and put sheaves of flowers on it.  Everything is 
over. Pierre is sleeping his last sleep beneath the earth; it is the end of 
everything, everything, everything. 

In the cemetery but out-of-sight were journalists.  One wrote: 

Mme. Curie, on her father-in-law’s arm, followed her husband’s coffin 
to the tomb hollowed out at the foot of the wall of the enclosure in the 
shadow of the chestnut trees.  There she remained motionless for a 
moment, always with the same fixed, hard gaze; but when a sheaf of 
flowers was brought near the tomb, she seized it with a sudden 
movement and began to detach the flowers one by one to scatter 
them on the coffin. 

She did this slowly, composedly, and seemed to have totally forgotten 
the audience, which, profoundly struck, made no noise, no murmur. 

The master of ceremonies, nevertheless, thought he must ask Mme. 
Curie to receive the condolences of the persons present.  Then, 
allowing the bouquet she held to fall to the earth, she left the tomb 
without saying a word and re-joined her father-in-law. 

6 July 1934, Sceaux 

On 5 July 1934, The New York Times reported the death of Marie Curie5 and 
the following day reported her body had been taken to Sceaux, near Paris, 
for burial and speculated the body would be cremated.6  However, the 
Time’s report of the burial rites on the next day made no reference to 
cremation:  

Mme. Marie Curie was buried today as she lived, in the utmost 
simplicity. 

There was a brief ceremony without a civil or religious ritual. Her frail, 
wasted body, which she had devoted to science, was lowered in a 
plain oak coffin in the same grave with her husband in a crowded and 
inexpensive part of the little village cemetery. 

Roses were distributed to each of the twenty-five laboratory associates 
and 150 friends and scientists who were there when an automobile 
hearse brought the coffin at 11:30 A.M.  The mourners formed a line 
and each placed a rose on the closed coffin in walking by. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Pierre’s brother. 
5 Anon. “Mme. Curie is Dead; Martyr to Science,” The New York Times, 5 July 1934. 
6 Anon. “Mme. Curie’s Body is Taken to Paris,” The New York Times, 6 July 1934. 
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Mme. Curie’s two daughters, heavily veiled and wearing black, and a 
son-in-law stood near by and received condolences.  They shook 
hands with the other mourners as all passed by and out of the 
cemetery. 

The flower ceremony was conducted without a word being spoken.  
But the human silence was broken by the constant singing of hundreds 
of birds perched in nearby trees and the intermittent drone of a buzz 
saw a few feet away on the other side of the wall. 

Four of the family’s graves are there now – Professor Pierre Curie, 
husband of Mme. Curie and co-discoverer with her of radium, who 
was killed when struck by a truck in 1906, and his father and mother.  
The graves are placed against a moss-covered stone wall, bordered 
by a row of beeches. 

At the head of Prof. Curie’s grave is a rambler rose bush planted 
twenty-eight years ago by Mme. Curie.  It is now in gorgeous bloom for 
the first time since it was planted, villagers said. 

Beside the coffin were laid wreaths from the French government, the 
President of Poland, the Polish Ambassador and probably all radium 
laboratories in the world, including those in the United States and 
Canada. 

The coffin had a small plain silver plate bearing her name and the 
dates of her birth and death.  Wreaths of roses were placed on top the 
coffin. 

It was just ten minutes from the time the coffin arrived until all had 
gone.7 

6 April 1995, A Simple Request and Complications8  

When the decision was made to transfer the bodies from Sceaux to the 
Pantheon there was no reliable information about their radiological 
condition.  Accordingly, on 6 April 1995, the official responsible for the transfer 
contacted the French radiation protection agency, l'Office de Protection 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 Anon. “Mme. Curie Buried With Simple Rites,” The New York Times, 7 July 1934. 
8 The account that follows is based upon a blog posted by Jean-Luc Pasquier on 28 
December 2011 at http://6bisruedemessine.wordpress.com/2011/12/28/marie-curie-
une-physicienne-au-pantheon/ (accessed 10 March 2013) and translated, in part, by 
Laurent Kueny and, in part, by computer translation programs available on the web. 
Supplementary information provided by M. Pasquier via electronic correspondence 
has been incorporated into this account. 
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contre les Rayonnements ionisants (OPRI)9 expressing concern about residual 
radioactivity in the bodies that could be hazardous to workers at the 
cemetery. OPRI was informed that the French President’s office directed that 
radiation measurements be taken during the exhumation and a radiation 
protection program provided for workers carrying out the exhumation. Others 
involved in the transfer should be advised of precautions that might be 
necessary.   

OPRI assigned these tasks to Jean Blanc, head of the OPRI Division of 
Intervention, and Jean-Luc Pasquier, Scientific Director.   Upon meeting with 
the head of the funeral they learned that the bodies were believed to be 
inside a vault under the planter bed in front of the tombstone, a 
circumstance, if true, that would simplify the proceedings (Figure 1).   

On other fronts, however, matters quickly became complicated.  OPRI 
learned that, in the meantime, the mayor of Sceaux requested the nearby 
nuclear research centre at Fontenay-aux-Roses to provide radiological 
controls, a development that would swell the number of personnel at the 
cemetery.  Additionally, a representative of the Ministry of Culture advised M. 
Pasquier that no exhumation should be allowed and the Curie family did not 
wish photographs taken. 

OPRI President Roland Masse and Fontenay-aux-Roses Director M. Debiar met 
to resolve these issues. A joint radiation protection protocol for the 
exhumation was agreed upon. It was also agreed that the exhumation would 
proceed despite the reluctance of the Ministry of Culture.  The exhumation 

was scheduled for April 14th. 

 

Fig 1: The Sceaux Cemetery plot for 
the Curie family.  The vault lay under 
the planter bed.  The marker in front 
was added after the remains of Pierre 
and Marie Curie were moved to the 
Pantheon. 

 

 

 

 

 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 In 2002, OPRI was replaced by Autorité de Sûreté Nucléaire (ASN) and the Institut 
de Radioprotection et de Sûreté Nucléaire (IRSN) (translator’s note). 
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14 April 1995, Sceaux 

At 7:15 am, Mssrs. Blanc and Pasquier arrived at the cemetery and began 
taking background radiation measurements in and around the cemetery.  
Outside the cemetery dose rates were between 60 and 70 nGy/h.  Inside the 
cemetery dose rates varied from 90 to 500 nGy/h and averaged about 200 
nGy/h.  M. Pasquier attributed the increased levels inside the cemetery to the 
presence of uranium in the many stone monuments and stone pavers. 

A radon measurement at the cemetery entrance indicated a concentration 
of 13 Bq/m3, a value commonly found in football stadia in the Paris region.   

After the arrival of OPRI President Masse and the police officer, exhumation 
began.  The initial radiation level at the gravesite was 150 nGy/h.   

After unsealing the tomb by tipping the tombstone upward slightly, a 
radiation level measurement and an air sample were made inside the vault.  
At 1.5 m depth, 100 nGy/h was measured.  The radon level was 18 Bq/m3 a 
level that allowed workers to proceed to the next stage without having to 
wear respiratory protection.   

After fully opening the vault, the stone slabs covering Marie Curie’s wood 
coffin were removed.  The radiation level outside the wood coffin was 170 
nGy/h. The wood showed signs of decay but a metal plate identified the 
coffin’s content.  Upon opening the wooden coffin, workers found inside an 
intact lead coffin.  Four workers lifted the lead coffin and placed it on a vinyl 
sheet.  Inspection revealed that lead thickness to be about 2.5mm.  The only 
damage was four small holes that were made to hook anchors for the lift.  
Inspection through the holes revealed a white wooden coffin inside.  
Radiation levels outside the lead coffin were about 90 nGy/h.  There was no 
measureable alpha and beta contamination on the lead coffin exterior 
(<0.3Bq/cm2 beta and < 0.1 Bq/cm2 alpha).  Samples of the air space inside 
the lead coffin indicated radon levels of 257 – 360 Bq/m3. 

Funeral workers arrived bringing the coffins in which the Curies were to be 
taken to the Pantheon.  These were configured to match the niches of the 
Pantheon.  Upon examination, workers found that Marie Curie’s lead coffin 
would not fit into the Pantheon coffin so it would be necessary to open the 
lead coffin and transfer her remains to the Pantheon coffin.   

While they watched, funeral officials speculated that given the lead coffin 
was sealed opening it  might yield surprises despite the 61 year interval after 
burial. 

At 9 am, the lead coffin was opened.  Inside was neither a skeleton nor dust.  
Marie Curie’s body was well preserved.  Her face was recognizable.  
Examination of her hands, said to bear scars from exposure to radiation, 
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revealed no marks.  Stems and petals of roses that had been placed upon 
her body were still there, blackened but visible.   

Alpha and beta survey meter measurements taken in close proximity to the 
body showed slight alpha and beta contamination about the bone masses 
of the feet, hips and skull, 0.2 Bq/cm2 beta and 0.5 Bq/cm2 alpha.  Laboratory 
analyses by OPRI of fragments of the wood coffin disclosed less than 
detectable levels of Ra226 and Bi214  (Figure 2). 

 

Figure 2: Fragments 
of the wood coffin 
for Marie Curie and 
the results of the 
OPRI laboratory 
analyses. 

 

 

 

 

 

 

At 9:15 am, her body was gently transferred to the Pantheon coffin. It was 
then closed with all present having paid their respects, not without emotion. 

The exhumation of Pierre Curie followed.  A copper plate on the decayed 
wooded coffin identified the occupant as Pierre Curie.  However, only a few 
bones, humerus and fragments of tibia and pelvis, and dust remained.  There 
was no sign of the skull that had been struck by the wagon wheel in the 
accident at rue Dauphine in Paris on 19 April 1906.  The photograph of Marie 
Curie that she placed in the coffin could not be found.  The gamma dose 
rate at the level of the remains was 240nGy/h, significantly higher than the 
surrounding background.  Surface contamination was found on the bones 
and later estimated to reflect a Ra226 content of 287 Bq/kg.  OPRI laboratory 
analyses of the fragments of the coffin disclosed contamination levels of 40 
Bq/Kg Ra226  and 20 Bq/Kg of Bi214  (Figure 3). 
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Fig 3: Fragments of the wood coffin for 
Pierre Curie and the results of the OPRI 
laboratory analyses. 

 

 

 

 

 

 

 

At 9:30am, the mortal remains of Pierre Curie were placed into the Pantheon 
coffin. 

At 9:45 am, an unmarked van carrying the funeral coffins, now covered by 
French flags, left the cemetery.  The OPRI and Fontenay-aux-Roses teams 
then met to process their data and prepare a joint statement: 

The exhumation of Pierre and Marie Curie was conducted Friday, 14 
April 1995 and lasted 1 hour and 30 minutes.  OPRI and Fontenay-aux-
Roses scientists carried out radiological monitoring and controls during 
the exhumation.  Dose rate measurements, air sampling, and analysis 
of the wood coffins did not show the presence of significant 
radioactivity.  The results confirmed the absence of radiological risk for 
workers, public and environment.  As might be expected, traces of 
radium-226 have been detected at the coffins of Pierre and Marie 
Curie, less than 0.5 Bq/cm2 in a few points. 

20 April 1995, Palace du Pantheon 

On 20 April 1995, a French Tricolour banner was draped over the entrance to 
the Pantheon (Figure 4).  A temporary stand was built at the entrance to 
accommodate the distinguished invited guests and speakers.  In front the 
caskets of Pierre and Marie Curie rested on biers (Figure 5).  At 5 pm, the 
formal ceremony began.10  After completion of the remarks marking the 
occasion, the great doors of the Pantheon were opened. French soldiers 
bearing the caskets on their shoulders solemnly carried them inside (Figure 6) 
immediately followed by the Curies’ daughter Eve Curie Labouisse (90 years 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 A French television news report of the ceremony is available at 
http://www.ina.fr/video/CAB95027036 (accessed 28 March 2013). 
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of age), French President François Mitterand, and Polish President and Nobel 
Laureate Lech Walesa (Figure 7).  The caskets were rested on biers under the 
dome until they were placed in the Pantheon niche. 

 

Figure 4: The 
Pantheon decorated 
for the April 20, 1995 
ceremony.  The 
temporary stand in 
front provided seats 
for honoured guests 
and speakers. 

 

 

 

 

 

Figure 5: During the 
ceremony the caskets of 
Pierre and Marie Curie rested 
on biers in front of the 
Pantheon. 

 

 

 

 

Fig 6: The caskets of Pierre and 
Marie Curie being carried into 
the Pantheon. 
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Fig 7: Following the 
caskets were Eve 
Curie Labouisse, 
French President 
François 
Mitterand, and 
Polish President 
Lech Walesa. 

 

 

Discussion: 

Were the Remains of the Curies Cremated? 

The remains of the Curies were found in their graves in Sceaux in 1995 so they 
were not cremated after their deaths in 1906 and 1934.  In 1995, after 
exhumation, they were placed in coffins specifically made fit the niches in the 
Pantheon.  They were not cremated. 

But, there is confusion in the English-speaking world on this point.  The 
statement about cremation plans for the body of Marie Curie in the 6 July 
1934 New York Times article (footnote 7) is an early source of the confusion.  
More confusion resulted from a 1995 account in a leading American 
newspaper that referred to the “ashes of Marie Curie” having been enshrined 
in the Pantheon.11  

In French, “les cendres” was used to describe the remains of the Curies.  It 
translates to mean “ashes.” In the American vernacular, “ashes” when 
applied to a person’s remains is usually understood to mean the ashes from 
cremation.  But, in French, “les cendres” when applied to a person’s mortal 
remains means only the remains of the body with no implication that it had 
been cremated. 

Were the Remains Radioactive? 

In his 28 December 2011 blog on this matter, M. Pasquier, after considering 
the inherent uncertainties of the field measurements of the gamma and 
contamination levels, concluded it was not possible to come to a definitive 
answer from the field measurements regarding the residual contamination of 
Marie Curie.  However, given her extensive early work with radium she must 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 Anon. “Marie Curie Enshrined in Pantheon,” The New York Times, 21 April 1995. 
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have been contaminated by it.  In the early 2000s, M. Pasquir and a 
colleague, Jean Pierre Vidal, made radiation surveys of scientific equipment 
used by the Curies (Figure 8) that showed extensive radium contamination. 
Autoradiography of Marie Curie’s laboratory notebook revealed clear 
evidence of contamination (Figure 9).  

Why was there so little evidence of radium in her remains?  M. Pasquier 
speculated that in her later years she was less exposed to radium in part due 
to improved protective measures in her laboratory, in part because of being 
diverted to other work, notably developing portable medical x-ray services 
for the military (the “petite Curies”), and in part because of biological 
elimination of the radium in her later life.  The biological half-lives of radium 
are 900 days in the whole body and 5.5 years in the bone.  Dr. Richard Toohey 
suggested an additional factor - in a menopausal woman, osteoporosis 
would have accelerated elimination of the radium from the bone.12    

 

 

Fig 8: Laboratory 
instruments used by the 
Curies that are 
contaminated with radium. 

 

 

 

 

 

 

 

Fig 9:  An autoradiograph of a page of Marie 
Curie’s laboratory notebook. 

 

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 Personal communication dated 30 March 2013.  



	   22	  

 

Why was there so little evidence of radium in her remains?  M. Pasquier 
speculated that in her later years she was less exposed to radium in part due 
to improved protective measures in her laboratory, in part because of being 
diverted to other work, notably developing portable medical x-ray services 
for the military (the “petite Curies”), and in part because of biological 
elimination of the radium in her later life.  The biological half-lives of radium 
are 900 days in the whole body and 5.5 years in the bone.  Dr. Richard Toohey 
suggested an additional factor - in a menopausal woman, osteoporosis 
would have accelerated elimination of the radium from the bone.13    

The lead that contained Marie Curie’s body coffin may have been used 
because of concern in 1934 about radium contamination of her body, but 
this point has not been verified. 

In contrast to the findings for Marie Curie a definitive positive conclusion 
could be made regarding Pierre Curie’s remains.  Given his death in the 
traffic accident in 1906 there was no opportunity for elimination of the radium 
body burden in later life as was the case of Marie Curie. 

He was, in fact, seriously contaminated with radium.  His obituary in The New 
York Times stated: 

The professor was frequently forced to delay his tests for three or four 
hours, by reason of the fact that he had been exposed to radium and 
that his clothes had become so radioactive as to prevent him from 
going near his instruments.  The Curies’ laboratory became so 
thoroughly impregnated with radium that they had to move into 
another place for their experiments.  Both the professor and his wife 
recently became ill through the effects of radium.14  

But, the possibility that this contamination could be hazardous to others was 
not recognized at the time and this would explain the absence of a lead 
coffin for him when buried in 1906. 

In any event, the residual radioactivity of the Curies’ remains was not a 
danger to the workers at the cemetery or to others involved in the transfer of 
the remains to their final resting place in the Palace du Pantheon. 

Did Radium Cause Marie Curie’s Fatal Illness? 

Given the low levels of radioactivity in the remains of Marie Curie, M. Pasquier 
suggested that Marie Curie’s fatal illness was less attributable to radium and 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 Personal communication dated 30 March 2013.  
14 Anon. “Prof. Curie Killed in a Paris Street,” The New York Times, 20 April 1906.  
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more to her work during World War I developing a program to provide the 
French military field medical X-ray services, the “petite Curies”.   

In 1921, Marie Curie herself blamed both for her inability to fulfil her travel 
commitments during her visit to America that year. During that visit she 
accepted a gift of a gram of radium from the Women of America and spent 
six and one-half week touring the country.  Repeatedly, she was felled by 
fatigue and anaemia leading to curtailment and cancellations of scheduled 
events. At her final meeting with the press before returning to France she 
expressed regret that her illness had interfered with the schedule attributing it 
to her work with radium and work during the war:   

My work with radium, and especially during the war, has so damaged 
my health as to make it impossible for me to see many of the 
laboratories and colleges in which I have a genuine interest.15  

Dr. Pierre Radvanyi suggested a third source of radiation exposure of Marie 
Curie, namely, her extensive work with polonium, a notoriously dangerous 
material that contributed to the death of her daughter, Irene.16  Dr. Richard F. 
Mould noted Marie Curie spent 1903-1906 mainly studying polonium and from 
1909-1911 spent additional time studying its properties along with those of 
radium.17   

What caused the radiation damage to the health of Marie Curie?   Probably 
three sources – her work with radium, her work with the "petites Curies" during 
World War I, and her work with polonium.     

Conclusions 

In 1906, when Pierre Curie was buried, there was no concern about possible 
hazards from radium contamination of his body even though its was known 
he and the Curie’s laboratory were contaminated.   

In 1934, when Marie Curie was buried, there may have been concern about 
radium contamination of her body; this has not been verified. 

In 1995, when transfer of their remains to the Pantheon was announced there 
was concern about radium contamination of their remains.   

French scientists responded and, while they determined the body of Pierre 
Curie was definitely contaminated and that of Marie Curie possibly 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 Anon., “Mme. Curie Finds America a Marvel.” The New York Times 25 June 1921. 
See also Lubenau, J.O., “Tired, Tenacious, Triumphant: Marie Curie Visits the United 
States in 1921,” The Invisible Light No. 36 (December 2012), ISSN 1479-6945 
(print), ISSN 1470-6953 (online). 
16 Personal communications 17 and 19 March 2013.  
17 Mould, R.F., “Radium History Mosaic,” Nowotwory v. 57, supplement 4, 2007, p. 
42. 
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contaminated, they concluded the radium contamination of their remains 
did not constitute a risk to the workers, the public, and the environment. 

In the 2000s, surveys by French scientists of the Curie’s laboratory equipment 
and notebooks confirmed what was known in 1906 - their laboratories were 
contaminated.  

The low level of radium found in Marie Curie’s remains is explained by normal 
biological elimination of radium from her body after her exposure to radium 
had lessened, a process that may have been accelerated by osteoporosis in 
her post-menopausal years. 

Marie Curie was aware of the likely connection between her work with 
radium and X-rays and her chronic fatigue and anaemia.  But, her work with 
polonium may have constituted a third source of damaging radiation 
exposure.   

Figure Credits 

Jean-Luc Pasquier Figures 1, 2, 3, 4, 8, 9, 11 

Richard F. Mould  Figures 5, 6, 7 

Joel O. Lubenau Figure 10 

Afterword by Joel O. Lubenau 

On 9 November 2012, the Delaware Valley Society for Radiation Safety 
sponsored a symposium,  “Marie Curie, Radium, and Women in Science,” 
hosted by the College of Physicians of Philadelphia Mu ̈tter Museum.18  An 
added attraction was the display of a special traveling exhibit about the life 
of Marie Curie sponsored by the Embassy of the Republic of Poland (Figure 
10).  A discussion of the transfer of the Curies’ “ashes” to the Pantheon in 1995 
led to a query, were their remains radioactive? 

It is an obvious question to ask but the answer initially proved elusive.  It was 
found in M. Jean-Luc Pasquier’s blog of his recollections of the events of April 
1995 (see footnote 8).  M. Laurent Kueny, French Counsellor for Nuclear 
Safety, Permanent Mission of France to the United Nations and International 
Organizations in Vienna, brought M. Pasquier’s blog to my attention, 
translated those portions of the blog dealing with the radiological aspects, 
and provided contact information.   

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18 Lubenau, J. O., Allard, D. J., “Mütter Museum Hosts DVSRS Symposium,” Health 
Physics News 41:1 (January 2013) 



	   25	  

Fig 10: The introductory panel of a traveling 
exhibit celebrating the 100th anniversary of 
Marie Curie receiving the Nobel Prize in 
Chemistry.  It was brought to the United States 
with the support of the Embassy of the 
Republic of Poland and from November 2012 
to January 2013 was displayed at the College 
of Physicians of Philadelphia Mu ̈tter Museum. 

 

 

 

Fig 11:  A blossom of the Marie Curie rose in M. Jean-Luc Pasquier’s garden. 

Dr. Pierre Radvanyi, Emeritus Director of Research, Institut de physique 
nucléaire, Orsay offered insightful comments on the multiple sources of 
radiation exposure of Marie Curie.   

Dr. Richard Toohey, Consulting Health Physicist, M. H. Chew & Associates, 
provided technical comments on the radiobiological aspects of internal 
exposures to radium and polonium.   

Dr. Richard F. Mould, medical radiological physicist and historian, made 
available photographs from his collection and provided comments on this 
paper. 

To all, merci beaucoup! 
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Lastly, the digital archive of The New York Times provided contemporary 
accounts of the events in this story that added historical perspectives.  The 
Times’ archive is a valued collection of the “first drafts of history.”    

Joel O. Lubenau, BCE, MS 

Emeritus Certified Health Physicist, Emeritus Fellow, Health Physics Society 

89 S. Heck Rd., Lititz PA 17543-8560 , U.S.  

email: jlubenau1@windstream.net 

 

…………………………………………………………………………… 

 

 

 

 

 

“The past is always there, it never goes away, 

but you can select what is best from the 

past to help you to go forward to the future.” 

 

Aung San Suu Kyi, Oxford 2012. 
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What is the British Society for the History of Radiology? 

This is an independent body, formerly the Radiology History and Heritage Charitable Trust. 

 

Aims. 

To initiate and sustain activities directed towards locating, conserving and recording artifacts 
literature and other items relating to the discovery of X-rays and other imaging methods and 
the development of medical, and dental radiology and radiation oncology in the United 
Kingdom.  

To foster public awareness of the far reaching consequences of the discovery of X-rays and 
other imaging methods and their application for medicine and mankind.  

 

Advantages of membership. 

• Receive two issues of Invisible Light during the year outlining our work; also many other 
articles and items of historical interest.  

• Be able to present & publish historical articles 
• Attend & vote at the Annual General Meeting and other events  
• Nominate to and serve as a member of Council  
• Be an associate member of the British Society for the History of Medicine 
• Support & advise on projects of interest to members 

 
 

Supporting professional bodies are: 

The British Institute of Radiology 

The Royal College of Radiologists 

The Society/College of Radiographers 

The Society for Radiological Protection 

The Institute of Physics and Engineering in Medicine 

The Welcome Institute 

The British Society of Dental & Maxillo-Facial Radiology 

The Scottish Radiological Society 
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HERE IS YOUR CHANCE  

TO HELP US RETAIN  

OUR RADIOLOGICAL HISTORY 

By becoming a member of the Society, your subscription will go 
towards the costs of achieving our aims. 

Currently the subscription is £12 per annum 

Gift Aid declaration 

Please treat as Gift Aid donations all qualifying gifts of money made 
today and in the future. 

I confirm I have paid or will pay an amount of Income Tax and/or 
Capital Gains Tax for each tax year 6 April to 5 April) that is at least 
equal to the amount of tax that all the charities that I donate to will 
reclaim on my gifts for that tax year. I understand that other taxes 
such as VAT and Council Tax do not qualify. I understand the 
charity will reclaim 28p of tax on every £1 that I gave up to 5 April 
2008 and will reclaim 25p of tax on every £1 that I give on or after 6 
April 2008. 

 

Signature: ………………………………………………………………………. 

 

Date:  …………………………………………………………………………… 

 

.  
 

 

 

 



	   30	  

 

MEMBERSHIP APPLICATION 

 

 

Title: ………..… Family Name: …………………………………………………..………… 

Forename: ………………………… Initial: ………………………………………..……….  

Address:……………………..………………………………………………………………… 

………………………………….……………….……………………………………………… 

Postcode: …………………..…………………………………………………………………    

E-mail: …………………………………………………………………………….…………… 

Signature:  ……..…..………...……………………………………………………………….  

Date: ………………………………………………………..………………………………… 

 

Please complete this form and the Standing Order Mandate and send them 
to: 

 

The Honorary Secretary, 

The British Society for the History of Radiology 

Dr. M Jackson, 

10/3 Dean Terrace, 

Edinburgh, 

EH4 1ND 

………………………………………………………..………………………………………… 


