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 - Development of the low background gamma spectrometry for the 
NEMO experiments : selection and control of radio-pure materials! 

- After NEMO could these efficient gamma detector useful for other 
applications? 

-Discussion with the director of DGCCRF in Bordeaux ( equivalent to 
the US Food and drug administration : 

Is it possible to deduce vintage from radioactivity 
measurements?  
Moreover without opening the bottle ? 

 

 



Ultra low background Ge spectrometer  
in the (LSM) 

No cosmic rays, very weak neutron flux 

•  Selection of materials for the cryostat using an iterative procedure 
•  Reduction of the radon level :- no free space  

          - nitrogen pressure   
                        - alu or plastic sheets to airtight  the shielding 



Origin of the LSM archeological lead 

In 1983 was discovered in 
 the «  Sept Iles »  

a wreck which delivered 271 lead ingots 

Plymouth 

Southampton 

Brest 
Saint Malo 

These ingots bear many inscriptions 
 Celtic tribes of roman Britain Brigantes and 

Icenes 
Exploited lead mines ( 14C ⇒ fourth century ) 







To get the best sensitivity,  wine is evaporated and calcinated (400-500°C) 

                      1–2 g ashes  

Gamma radioactivity in wine ? 

Gamma ray energy spectrum 

137Cs not natural, man-made radioactive isotope 
 

Activity depends 
on   

vintage !! 

29 authentic vintages from 1950 to 
2000 have been measured 

 40K  naturally  
present everywhere 

About   
30 Bq/l  in  
all wines 

 



Non destructive measurements 

137Cs à 661 keV gamma line 

   easily crossed through  wine and glass  

No 137Cs in glass 

Only trace of 137Cs in corks 
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        Origin of wines              Bordeaux    Rhone      Alsace      Provence 
                                                   Burgundy                    Corsica  

1986 : Tchernobyl 



  Lafite 1900 ? 



Margaux 
1900 ? 



In year 2000 a series of Margaux 1900 and Lafite 1900 to be sold ! 

Price for 1 bottle around 3000 euros! 

From justice: 6 bottles of Margaux and 6 bottles of Lafite 

 

Non destructive 137Cs measurements of all bottles  

All of them contain a 137Cs activity, but  different from 1 bottle 
to another one 

 

Different mixings, different wines?  

137Cs  14C 

Margaux 1964±1 1961-1962 OK 
 

Lafite 1963 ±1  1957  6 years 
difference? 

# bottle 4 6 



Photography of the expected Thomas Jefferson bottles of wine from 1784 and 1787. Two bottles are from 
Chateau Lafite, the two other are from Branne Mouton, which nowadays is called Mouton Rothschild 
 



Château Yquem 1784 (Sauternes) ? 







“Thomas Jefferson” wines  

 T. Jefferson: 
 - 3rd president of US,  
 - Ambassador in France in 1784-1789, just before the 

french revolution 

- Great expert in agriculture and amateur in wines   

If authentic, such bottles are “historical pieces” and should be in 
a museum 

And prices are also “historical”    ~ 100,000 $/bottle ! 



How to prove if these bottles are authentic or fake ones ? 

Of course we are not allowed to open the bottles! 

-  There were suspicions that the wines could be from the 70’s 

- Non destructive 137Cs measurement                 activity < 13 mBq/l       

-  Results: wines older than 1952 ! 

- New idea : are the engravings made with copper wheels spun by foot 
pedals as in the pre-revolution time?   

- Carefully studies of the bottles by two glass specialists: the engravings 
have been made using a high speed diamond drill with a movable head ! 

- Complaints have been introduced to the US justice 
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(163 350 $ à 18 000 euros/magnum) 
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Château Latour (2 magnums)

Tchernobyl

Retombées nucléaires

Latour 1959 ?
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Sels de l’Atlantique 
40K : 20-50 Bq/kg 

 226Ra: ~ 0,2-0,5 Bq/kg 
228Ra: ~0,6-1,1Bq/kg  
137Cs : 0,01-0,1Bq/kg 
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How to garantee the origin of the salt ? 

Origins of the salts 
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