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Form & Function 
• The binomial form and function occupies a 

prominent place in biology and many other 
areas.  

• There are several physical techniques for 
determining the "form" with atomic 
precision. Molecular Biophysics. 
Crystallography, Optical Spectroscopy, 
Magnetic Resonance, etc… 

• Hemoproteins (myoglobin and hemoglobin) 
were the first biomolecules intensively 
studied. 



As pesquisas… 

• Biofísica da água 

– Corrente termicamente estimulada 

– Pressao  

– Microbalança de quartzo 

• Estudo de hemoproteinas por tecnicas 

espectroscopicas  

– Otica UV-Vis e EPR 

 



Myoglobin  

Molecule 



Omics? Ohmics! 

 
Oh! Yeah, 

Ohmics! 

V=RI   I am studying 

Omics 
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Whales, Turtles, Aplysia and  

Worms... 

http://www.enchantedlearning.com/subjects/whales/label/labelsp.shtml


Formação de Pessoal  
• Escolas 

– México 1981 

– ICTP 1982 

– Brasília 1995 

• Congressos  

– Reuniões da SBBf 1978 

– SBF 

• Eventos 

– Métodos Computacionais em Biofísica (E. Clementi) 

– Workshop em Biofísica e Física Médica (JNO&OB) 

 



Congresso da SBBf 1978  

Ouro Preto  

 



International School of 

Biophysics Carlos Chagas 1981 





Escola Internacional de 

Biofísica Brasilia 1995 





Mais memórias… 





Nos anos 80 

• Intensifica-se atividade de pesquisa 

em dosimetria e datação 

arqueológica que nos levaria de  

Hiroshima à Pedra Furada 

 



ESR Dosimetry of A-Bomb Victims 

1973 





Annals of the Brazilian Academy 

of Sciences  1973 

The first paper reporting research on 

ESR-Dosimetry in Brazil 



Annals of the Brazilian Academy of 

Sciences  1973 

The first paper reporting research on 

ESR-Dosimetry in Brazil 



ESR Dosimetry of A-Bomb Victims 

Bones from Hiroshima 



Motoji Ikeya 
(51 years, 1991) 

Neomax oral magnet 

In vivo ESR Dosimetry with Tooth 



PLOS one 



https://www.washingtonpost.com/news

/retropolis/wp/2018/05/02/a-single-

jawbone-has-revealed-just-how-much-

radiation-hiroshima-bomb-victims-

absorbed/?utm_term=.e5cf4cdb7be5 



Electret Dosimeter 

 

 

 

 



INVESTIGATION OF TEFLON ELECTRET DETECTORS FOR BETA 

DOSIMETRY 

Leticia L. CAMPOS, Linda V.E. CALDAS and Sergio MASCARENHAS * 

Nuclear Instruments and Methods in Physics Research A245 (1986) 210-212 

Detector exposed to 90Sr +90Y radiation 

source.  



Calorimetry- Neutron Detection 

Electrical configuration of a pyroelectric detector 

Nuclear Instruments and Methods in Physics Research A311 (I992) 558-562 

A new technique for thermal neutron detection using pyroelectric 

ceramics 

S.B. Crestana, S. Mascarenhas , L.P Geraldo and A. De Carvalho 



Diagram of the neutron detector 

system 



Pyroelectric signal amplitude as a 

function of Makrofol- E thickness 

Detector made with (U20%) at a modulation frequency of 3.0Hz 



Dating of Sambaquis 



ESR Spectra of a Piece of a Fossil 

Skull Bone ~ 2Ky-bp 
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Brazilian Megafauna 

   Tooth samples of 

Haplomastodom 

and 

Macraucheniidae 

from Puxinanã 

(PB) 



Brazilian Megafauna 

Haplomastodon waringi (Holland)  Xenorhinotherium  (Cartele & Lessa ) 
ESR DATING AT K AND X BAND OF NORTHEASTERN BRAZILIAN MEGAFAUNA 

Angela Kinoshita, Alcina Magnólia Franca, José Augusto Costa de Almeida, Ana Maria Figueiredo, Patricia 

Nicolucci, Carlos F. O. Graeff1 and Oswaldo Baffa 



Rock Painting-São Raimundo 

Nonato 

Boqueirão da Pedra Furada Toca do Serrote  da Bastiana with 

calcite deposits 



Moendas.. 



Fim ! 

Acorde o 

vizinho!  

Acabou ! 



Media Coverage 

  
Scientists calculate radiation dose in bone from victim of Hiroshima bombing 

Jawbone from Hiroshima victim reveals the terrifying radiation doses citizens were exposed to after the atomic bomb was dropped in 1945. 
Strange Sounds - 1 de Maio de 2018 

Hiroshima Bombing: Study Finds Victims Received Double Deadly Dose of Radiation 

The nuclear attack on Hiroshima on August 6, 1945 led to an estimated 146,000 deaths, half of them in its aftermath, including as a result of 
deadly radiation. 
Sputnik News (Rússia) - 29 de Abril de 2018 

A single jawbone has revealed just how much radiation Hiroshima bomb victims absorbed 

The Washington Post noticia pesquisa da USP que desenvolveu método capaz de dosar com precisão a radiação absorvida por amostras de ossos 
de vítimas do bombardeio a Hiroshima, no Japão, em 1945. O ... 
The Washington Post (EUA) online - 2 de Maio de 2018 

  
Hiroshima Bombing: Study Finds Victims Received Double Deadly Dose of Radiation 

The nuclear attack on Hiroshima on August 6, 1945 led to an estimated 146,000 deaths, half of them in its aftermath, including as a result of 
deadly radiation. 
Sputnik News (Rússia) - 29 de Abril de 2018 

  
Grupo da USP calcula dose de radiação em osso de vítima do bombardeio a Hiroshima 

O bombardeio das cidades japonesas de Hiroshima e Nagasaki pelos Estados Unidos, em 1945, foi o primeiro e único momento na história em que 
armas nucleares foram usadas contra alvos civis. Uma séri... 
Direto da Ciência - 13 de Abril de 2018 

  
Jawbone from Hiroshima victim reveals the terrifying radiation doses citizens were exposed to after the atomic bomb was dropped 
in 1945 

Scientists have calculated how much radiation the people of Hiroshima may have been subjected to after the 1945 bombing, using tissue from one 
of the victims for the first time. The study provides... 
Daily Mail (Reino Unido) online - 30 de Abril de 2018 

  
Brasileiros descobrem nível de radiação em vítimas da bomba de Hiroshima 

Karina Toledo Da Agência Fapesp - O bombardeio das cidades japonesas de Hiroshima e Nagasaki pelos Estados Unidos, em 1945, foi o primeiro e 
único momento na história em que armas nucleares foram u... 
UOL - 13 de Abril de 2018 

  
Brasileiros descobrem nível de radiação em vítimas da bomba de Hiroshima 

O bombardeio das cidades japonesas de Hiroshima e Nagasaki pelos Estados Unidos, em 1945, foi o primeiro e único momento na história em que 
armas nucleares foram usadas contra alvos civis. Uma séri... 
BOL - 13 de Abril de 2018 
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