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important	
  consequences	
  
for	
  decay	
  data	
  evalua@on	
  	
  

improved	
  half-­‐life	
  data	
  	
  
for	
  ac@nide	
  nuclides	
  

astrophysics	
  

medical	
  isotopes	
  research	
  

basic	
  nuclear	
  physics	
  



Principles	
  of	
  opera6on	
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I	
  =	
  εNA;	
  A=A0e-­‐λΔt;	
  λ=ln	
  2/T1/2	
  
εN	
  –	
  efficiency	
  for	
  a	
  par@cular	
  nuclide!	
  
ü  ac@vity	
  determina@on	
  
ü  life@me	
  determina@on	
  

well-­‐defined	
  measurements	
  condi6ons	
  
ü  source	
  geometry	
  	
  
ü  chemical	
  composi@on	
  and	
  solu@on	
  density	
  
ü  correc@ons	
  for	
  various	
  ampoule	
  geometries	
  

and	
  materials	
  
ü  impuri@es	
  
ü  source	
  holder	
  parameters	
  and	
  source	
  

posi6on	
  in	
  the	
  chamber	
  well	
  
ü  the	
  shielding	
  of	
  the	
  chamber	
  -­‐	
  a	
  ‘stable’	
  

background	
  

stability	
  check	
  (long-­‐lived	
  ac6vi6es)	
  
ü  226Ra	
  (T1/2=1600	
  a)	
  or	
  166mHo	
  (T1/2=1200	
  a)	
  	
  



IAEA	
  -­‐	
  Austria	
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35	
  radionuclides	
  
from	
  1972	
  -­‐	
  1980	
  

ü  not	
  many	
  details	
  provided	
  
ü  in	
  most	
  cases	
  followed	
  several	
  T1/2	
  



Chalk	
  River	
  -­‐	
  Canada	
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10	
  radionuclides	
  
from	
  1985	
  -­‐	
  1996	
  



PTB	
  -­‐	
  Germany	
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27	
  nuclides	
  
17	
  short-­‐lived	
  
10	
  long-­‐lived	
  	
  



NIST	
  -­‐	
  USA	
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q  TPA	
  Mk	
  II	
  IC,	
  filled	
  with	
  20	
  atm	
  of	
  argon	
  
ü  in	
  use	
  since	
  1967	
  
ü  data	
  used	
  for	
  T1/2	
  aZer	
  1973	
  (earlier	
  	
  

values	
  rejected	
  due	
  to	
  IC	
  instability)	
  
q  the	
  most	
  comprehensive	
  series	
  of	
  

measurements	
  –	
  never	
  doubted	
  them!	
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H.	
  Schrader	
  

NIST	
  vs.	
  PTB	
  

NIST	
  

PTB	
  

~0.4%	
  
difference	
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What	
  went	
  wrong?	
  	
  

q in	
  January	
  2010	
  it	
  was	
  found	
  that	
  the	
  source	
  holder	
  used	
  for	
  
calibra@ons	
  at	
  NIST	
  was	
  not	
  stable	
  

q led	
  to	
  a	
  slow	
  change	
  in	
  calibra@on	
  factors	
  for	
  various	
  nuclides	
  
ü dependent	
  on	
  the	
  gamma-­‐ray	
  energy	
  and	
  the	
  @me	
  IC	
  
was	
  calibrated	
  

ü changes	
  most	
  significant	
  for	
  long-­‐lived	
  gamma	
  emi]ers:	
  
60Co,85Kr,125Sb,133Ba,137Cs,152,154,155Eu,	
  207Bi	
  	
  

q best	
  possible	
  recalibra@on	
  for	
  the	
  longer-­‐lived	
  radionuclides	
  	
  
q publica@on	
  expected	
  within	
  ~6	
  months	
  	
  

M.	
  P.	
  Unterweger	
  &	
  Fitzgerald,	
  Appl.	
  Radiat.	
  Isototopes	
  (to	
  be	
  published)	
  	
  


