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Ada Lovelace (1815-1852) 



Marie Curie (1867-1934) 
1867  Daughter of a Warsaw physics teacher 
 
1891  Sorbonne physics 
 
1895  Married Pierre Curie 
 
1897  Daughter Irène born 

 
1898  Study of “radioactivity” using uranium salts 

 
1898  2 new elements conjectured 
 
1903  Nobel prize (number 1 -- physics) 

 
1906  Pierre dies by carriage accident 
 
1911  Nobel prize (number 2!! -- chemistry) 



Radioactivity 



Radioactivity 



Radioactivity 

“The study of this phenomenon seemed very attractive. … I decided to 
undertake the study of it. … In order to go beyond the results reached by 
Becquerel. It was necessary to employ a precise quantitative method.” 

“Pitchblende and chalcite are much more active than uranium itself. This 
fact is very remarkable and leads one to believe that these minerals 
contain an element that is much more active than uranium.” 

April 1898 polonium (400 times more active) 
 
Dec 1898 radium (2 million times more active!) 

Marie Curie is the founder of radio chemistry 



Radium extraction 



Radiation 
Uranium      4.5 billion years 
 
Radium        1,600 years 
 
Carbon-14   5,730 years 
 
Cobalt           5.3 years 
 
Polonium      138 days 
 
Radon           3.8 days 



1903 Nobel Physics Prize 

in recognition of the extraordinary services they have rendered by their joint 
researches on the radiation phenomena discovered by Professor Henri Becquerel 

1911 Nobel Chemistry Prize 

www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-facts.html 

in recognition of her services to the advancement of chemistry by the discovery 
of the elements radium and polonium, by the isolation of radium and the study 
of the nature and compounds of this remarkable element 

“The discoverers of radium have … not profited financially from the work as 
greatly as might have been expected, and their admirers throughout the world will 
be delighted to hear of this windfall for them.” The New York Times 

http://www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-facts.html
http://www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-facts.html
http://www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-facts.html
http://www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-facts.html
http://www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-facts.html


Solvay Conference 1911 



Marie Curie legacy 

World War I – x-ray development 
 
Radium therapy (curiethérapie) 
 
70 papers, 2 Nobel prizes 
 
1 curie = 3.7 x 1010 disintegrations/second 
 
Irène Joliot-Curie (1935) 
 
EU Marie Curie awards 





Radium “girls” 



Radiation exposure 

Radioactive source µSv/hr x annual 

dose 

Typical background          0.15            0.26 

Hiroshima peace dome          0.3            0.53 

Marie Curie office (door knob)          1.5            2.6 

Jáchymov uranium mine          1.7            3.0 

Los Alamos Trinity bomb site          0.8            1.4 

Los Alamos trinitite mineral          2.1            3.7 

airplane flight (33,000 feet)       > 2         > 3.5 

Chernobyl reactor #4 exterior          5            8.8 

Fukushima exclusion zone        10          18 

astronaut        18          32 

smoker’s lung (polonium)        18          32 

Chernobyl hospital basement   1,000     1,800 



Radiation therapy 

shielding 
cobalt-60 source 
 
collimator 

cobalt-60 beam 



Radiation therapy 



Lise Meitner (1878-1968) 
1878  Daughter of a Jewish lawyer in Vienna 
 
1905  Physics PhD on heat conduction 
 
1918  Worked on radioactivity with Otto Hahn 
 
1923  Discovered the Auger effect 

 
1926  Head of physics at KWI for Chemistry 

 
1935  transuranium research 
 
1938  Moved to Sweden after Anschluss 

 
1939  Explains nuclear fission (January Nature) 
 
1944  Otto Hahn wins Nobel Chemistry Prize 



What are the 4 fundamental forces? 

Gravity 
Electromagnetic 
Weak nuclear 
Strong nuclear 
 

  ALCHEMY 



Nuclear fission 

0n1 + 92U235  92U236  56Ba141+ 36Kr92+ 30n1 + E (170 MeV) 

200 million times more energy in a nuclear reaction than 
                                                            a chemical reaction! 



Nuclear fission 

“gradually the idea took shape that this was no chipping or cracking of the nucleus but 
rather a process to be explained by Bohr’s idea that the nucleus was like a liquid drop; 
such a liquid drop might elongate and divide itself.”  





Maria Goeppert Mayer (1906 -1972) 

1906  Daughter of a pediatrics professor in Katowice 
 
1930  PhD in physics at Göttingen 
 
1930  Marries American chemist Edward Mayer 
 
1939-  Isotope separation for the Manhattan Project 

 
1939-  two-photon absorption 
 
-1946  Johns Hopkins / Columbia / Chicago  
 
1948  MAGIC NUMBERS (2 8 20 28 50 82 114/126) 

 
1960  UCSD (La Jolla) professor 
 
1963  Wins Nobel Physics Prize (Wigner & Jensen) 



The nuclear shell model 
 “It was like a jigsaw puzzle. I had many pieces (not only the “magic numbers”), so I could 
see a picture began to emerge. I felt that if I had only one more piece of the puzzle, 
everything would fall into place. I found the piece, and everything became clear.” 

for their discoveries concerning 
nuclear shell structure 

2 8 20 28 50 82 114/126 

Nobel prize in physics (1963) 





Jocelyn Bell: pulsars 
A pulsar is a highly magnetized, rotating neutron star or white 
dwarf, that emits a beam of electromagnetic radiation 

PSR B1919+21 



PSR J0540-6919  
 
first gamma-ray pulsar 
beyond our own galaxy 

PSR J1023+0038 
 
from radio to 
gamma radiation 



Science or Art? 
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Women in Science 

Marie Curie: The Courage of Knowledge 

Lise Meitner: The Path to Nuclear Fission (PBS) 



Women in Science 

African-American women at NASA 

Miss Goodall and the Wild Chimpanzees (NatGeo) 



Women in Science 



Proper representation? 

Physics    2 
Chemistry   4 
Medicine  12 
Literature  14 
Peace  16 

Nobel Prizes 

48 women 
out of 880 
Nobel laureates 



More women in STEM than ever 
Men still have better grant success 
   (4% in biological, 4% in physical, 2% medical sciences) 
Decline in number of lead-authors in high-impact journals 
Less pay, slower career advancement 

New Scientist (May 2016) 

UK and Spanish numbers 
Veterinarian science 77% 
Anthropology             72% 
Medical technology  69% 
Microbiology              56% 

A mysogynistic culture? 

Social sciences        60% 
Engineering             26% 
Architecture            26% 
Chemistry/Physics    ? 



The Periodic Table 



The Periodic Table 



Women in Science 












