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 What Napoleon and Fukushima have in common? 

 Nothing but…a physicist! 

 

1. New level instrumentation 

2. Trace elements: who killed  Napoleon? Nobody?  

3. Chernobyl and Fukushima: what about us 

 

 
RARE EVENTS 
1.Neutrino interactions 
2. Interaction by Dark Matter Particles 
3 Rare nuclear process 

17/02/2016 E.Fiorini,  Frascati 
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COSMIC RAYS 

Go underground 

RADIOACTIVITY 

Natural and artificial 
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477.6keV:7Be 

661.6keV:137Cs 

1460.8keV:40K 

Radionuclide cosmogenico 

Radionuclide di origine antropica(Chernobyl) 

Radionuclide fossile 

Famiglia 238U 

352kev 

609.4keV 

1120.4keV 

1764keV 

Famiglia 232Th 

911keV 

583keV 

238.6keV 

2614keV 
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Famiglia 238U 

352kev 

609.4keV 
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Famiglia 232Th 

911keV 

583keV 

238.6keV 

X and g spectra in environment 
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
  TIMS (Thermal Ionization Mass Spectrometry) 

 


  PSMS (Plasma Source Mass Spectrometry) 

 Inductively Couple d  Plasma Mass Spectroscopy 
 

C 

g  

X, a  and g spectroscopy 
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Neutron Activation Analysis 

Particularly sensitive to search for   As  only stable isotope   75As 

Thermal neutrons => 76As 

 



     

 

Arsenic  as other elements concentrates itself  in nails, hairs etc. 

Very important in criminology 
 
 

 

 

 

 

 

 

Il cinque maggio  

 

.........e i dì nell'ozio  

chiuse in sì breve sponda, 

segno d'immensa invidia 

e di pietà profonda, 

d'inestinguibil odio 

e d'indomato amor.  
 

 

The fifth of  May 

 

.........and his idle days  

closed in such a short site, 

target of immense envy 

and of deep  pity, 

of  unchanged  hate 

and of  untamable love 
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Sant ‘ Helene 
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Please meet these people 



 X ray fluorescence  => 0.08 g cm-2  a value  presently  non acceptable   
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 Positive and negative measurements  

 The Longhood tapissery 
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Certified calibrated standards have been used 
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The Pavia reactor 



Measurements on the As content  in the hairs  of a living subject, and 

comparison with the content in the hairs of  Aiglon and of Empress 

Josephine 

Contemporary hair 

As(in 10-2 ppm) 

 

Present 1     8,6 ±,9 

Present 2     5,6 ± 1,8 

Present 3   11,0 ± 3,5 

Present 4   12,4 ± 3,9 

Present 5     2,4 ± 1,1 

Present 6     7,1 ± 2,8 

Present 7     5,4 ± 1,7 

Present 8     4,0 ± 1,4 

Present 9     4,3 ± 3,1 

Present 10     4,8 ± 2 

Aignon and Josephine   

As (in ppm) 

Aiglon 1812 - 1   9,4 ± 1,0 

Aiglon 1812 - 2   6,1 ± 0,6 

Aiglon 1816 - 1  12,6 ± 1,3 

Aiglon 1816 - 2   9,9 ± 1,0 

Aiglon 1821 - 1   9,9 ± 1,1 

Aiglon 1821 - 2   11,2 ± 1,3 

Aiglon 1826 - 1     7,6 ± 0,8 

Aiglon 1826 - 2     8,5 ± 0,9 

Josephine - 1          0,8 ± 0,4 

Josephine – 2          1,2 ± 0,5 
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As (in ppm) 

 

Corse 1770 – 1                              8.3± 0,9 

Corse 1770 -  2                             6,3 ± 0,7 

Elba 1814 – 1                                4,4 ± 0,5 

Elba 1814 - 2                                 3,5 ± 0,4 

S. Elene 5 May 1821 - 1            13,1 ± 1,3 

S. Elene 5 May 1821 - 2            16,7 ± 1,7 

S. Elene 5 May 1821 - 3            14,2 ± 1,4 

S. Elene 5 May 1821 - 4            17,0 ± 1,7 

S. Elene 5 May 1821 - 5            15,4 ± 2,3 

S. Elene 5 May 1821 - 6            18,9 ± 2,2 

S. Elene 6 May 1821 - 1            15,2 ± 2,0 

S. Elene 6 May 1821 – 2              9,7 ± 1, 

Arsenic in the hairs of the Emperor 
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Along the hair 

 

Fragment        Mass (mg)    As ( ppm) 

 

2A                           0,012             27,6 ± 3,0 

2B                           0,022             22,0 ± 2,5 

2C                           0,026             21,4 ± 2,5 

2D                           0,032             17,5 ± 2,0 

2E                           0,032             16,6 ± 1,9 

2F                           0,026              20,7 ± 2,4 
 



Arsenic  content in the water of  the spring liked by the Emperor (near his 

first grave) 
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Sample                             As (μg/L) 

 

N.1                                    1,0000 

N.2                                    1,5000 

N.3                                     2,0000 

N.4                                    1,2500 

N.5                                    1,1000 

N.6                                    0,8000 

Average                           1,28 ± .43 

Presently legally  accepted limit    => 10 

 

Arsenic intake from medicines and definirtely from paper 

on walls , but not  from water 

 

 



We believed it was the end , but it was not true 
 

Pubbllished by  about 100  national and   international  journals  

  

New York Times  
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Hair Analysis Deflates  
Napoleon Poisoning Theories  
  

Was Napoleon poisoned?  

now, a team of scientists at Italy’s 

National Institute of Nuclear Physics in 

Milan-Bicocca and Pavia has uncovered 

strong evidence to the contrary. 

http://www.nytimes.com/
javascript:pop_me_up2('http://www.nytimes.com/imagepages/2008/06/10/science/10napo.1.ready.html', '10napo_1_ready', 'width=493,height=600,scrollbars=yes,toolbars=no,resizable=yes')
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Contact with many pathologists: 

 

J.T.Hindmarsh Royal College of Phatologists of England 

and Canada and P.F.Corso Norwalk Hospitala 

(Connecticut) 

 

A.Lugli  Department of Pathology – Basel University 

• Very precise  patologic analysis 

• Change with time of  the body weight  compared with 

twelve sampoles in various museums compared with 

voluntary people 

• Comparison with the subcutaneous fats of 270 people 

• Comparison with gastic and other characteristics of 

patients dead of cancer with the very accurate authopsy 

of   Francesco Antonmarchi (pupil of the famous   

Giuseppe Maccagni of Siena university 
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Was Napoleon Really too Obese for the Diagnosis of “Gastric Cancer”? 

 

Lugli et al Adv Anat Pathol  Volume 18, Number 2, March 2011 
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Neutron energy Chain reaction 

Nuclear fission: an incredible source of energy 

http://en.wikipedia.org/wiki/File:Fission_chain_reaction.svg
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                                      The first reactor 
 

http://en.wikipedia.org/wiki/File:Stagg_Field_reactor.jpg
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LENA reactor in Pavia 
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               Enrichment 
Percentegs of 235U:  

Natural Uranium => 0.7% 

Uranium for power reactors =>3-5% 

Small reactors => ~20 % 

Bombs => ~90 % 

 

Effects of  radiation 

Sievert (Sv) => joule/kgxQ  

Medium exposure  => a few  mSv/year 

Extra dose to people  => < 1 mSv/anno    professionals  < 20 mSv/year 

Death  (50% in 30  days) => 2.5-4.5 Sv 

Additional  death per million=> 25 Sv/milion 

Doses“often non considered” 
 Radiotherapy e radiodiagnostics (1/5 , 1/3 , 1/20) 
210Pb e 210Po in smokers   -> ~1/3 more 
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RBMK boiling water  initialy studied for military reasons 

Graphite as  moderator   

Thermal power => 3200 Mwatt  => electric  1000 Mwat 

 

 

 

 

 

 

The CHERNOBYL event 
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Sarcophagus 
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What happened 
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1.00 del 25.4.1986  The reactor power is reduced to bring it from 3200 to 700-800 Mwatt 

13.05 power at 1600 Mwatt . Turboalternators are disconnetted 

14.00   the emergency cooling sistem  is isulated violating security laws 

     Energy is requested from  Kiev the experiment is delayed by 9 

23.00  Power  is reduced  

23.10  Expected power  700-1000 Mwatt  Reactor at 30 M  

1.00 of  26.4.86  Power is increased only to  200 Mwatt.  Only 6-8 bars 

 1.03 two pomps are added to the working  six : Eccessive flux  

1.10  all control bars bars are extracted  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.23  '  04 C  The vapor-turbine  valve is closed  to continue by inertiaper. . The security 

       system would block the reactor. It is disconnected  

     .Reactor at 200 Mwatt without removal of heat   Increase of  temperature and  power.    

1.23  '  40 ''  Operators pres  AZ-5 .  Bars do not insert 

1.24  '  00 ''  Power diverges => two explosions ( vapor and hydrogen formed by water on 

                         zirconium    Reactor explodes , building is destryed, gas , powder  is emitted.,  

                        Graphite at 2000 burn  

 Next days  Fire stops  under 5000 tons of dolomite,  boron, carbide . sand , lead 
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Cosa e’ successo 

137Cs fallout 
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Afternoon of april 30 1986 
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May 2-3 1986 
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26.6.1986 
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Global activity 
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137Cs in Lombardy 
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Measurement on the top of Gran Sasso 
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37 37 
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Measurements today  
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A  (Larix) in the Minoprio park  
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The corresponding   137Cs activity as a function of the year 

Larice Minoprio
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Rozites Caperata 

41 
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   137Cs in mushrooms  

134Cs

(Bq/Kg)
Cantharellus 

cibarius
36,6 0,08 85,59 0,08

Boletus 

edulis
484,22 1,19 784,36 1,09

Trichloma 

terreum
448,55 1,24 294,91 1,01

Rozites 

Caperata
13133,11 33,62 1098,78 29,69

CAMPIONI

137Cs 

(Bq/Kg)

40K 

(Bq/Kg)
TF
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Activity of 137Cs in Bordeaux wine 
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Wine measurements  in France 

44 



45 

Thhe Spagnish accindent in June 1998  
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Loss of   137Cs  from a Spagnish  foundry (1998) 
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Starting date of 

measurement 

m3 per hour Contamination  (  Bq/m3)   

15.5.98 504 ±5 30 ± 4 

15.6.98 9 ±1 1.0 ± .2 

4.7.98 11 ±1 1.3 ± .2 

20.7.98 13 ±1.5 1.6 ± .3 

3.8.98 11.4 ± 15 .6 ± .1 

27.10.98 15 ± 2 .5 ± .1 
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Fukushima 
 At 14,46  => 6,46  italian hour on  march 11 2011 Earthquake  magnitude 8.9 

 55 reactors => involved  11 

 Fukushima reactors 1,2,3 si stop  other  3 already stopped 

 Pressure increase => emission of radioactive gas  

 Evacuation from 30 km and measurement of  121I 
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April 15 2011  
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 May 15-18  No activity  apart   137Cs (.5 Bq/m3 

Measurements in  Milano-Bicocca 
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First measurement 
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KEK,Milano,Seattle  
Nucleo KEK Milano-Bicocca Seatte  

131I Data  m Bq/m3 Data  m Bq/m3 Data  m Bq/m3 

15-16.3 32-20 x 106 24.3 3 17-18.3 32000 

18.3 0.5x 106 25.3 110 

20.3 23x 106 26.3 150 

22.3 9.6x 106 29.3 400 

23.3 1.9x 106 30.3 140 

24-25.3 .7x 106 31.3 4 

1.4 .1x 106 1.4 33 

2.4 23 

3.4 19 

4.4 4 

5.4 29 

8.4 4 

11.4 6 

13.4 
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Nucleo KEK Milano-Bicocca Seatte  

134Cs Data  m Bq/m3 Data  m Bq/m3 Data  m Bq/m3 

15-16.3 .67 x 106 26.3 3 

18.3 0.001x 106 28.3 80 

20.3 7.3x 106 31.3 2 

22.3 .12x 106 1.4 12 

23.3 .1x 106 2.4 11 

1.4 .2x 106 3.4 20 

. 5.4 2 

6.4 11 

7.4 8 

8.4 4 

5.4 29 

8.4 2 

10.4 1 

11.4 4 
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Nucleo KEK Milano-Bicocca Seatte  

137Cs Data  m Bq/m3 Data  m Bq/m3 Data  m Bq/m3 

15-16.3 .7 x 106 26.3 8 

20.3 7x 106 28.3 92 

22.3 .1x 106 31.3 7 

28.3 .2x 106 1.4 13 

30.3 .1x 106 2.4 10 

3.4 38 

. 6.4 11 

7.4 10 

11.4 4 

12.4 3 

13.4 4 

8.4 2 
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Physicists as detectives 

An ancient crime . Killing of Napoleon 

Ancient  living and crimes=> archeometry 

Recent fakes of archaeological objects and not only 

Difference between environmental and  

    natural radioactivity. We are no more the  same  

Monitoring and  control of radioactive  

   pollution and accidents 




