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The “unit of activity” working group 

Business areas / Intentions 

• Basics of metrology 
Activity standardizations (Becquerel), 
research: measurement and analysis 
techniques, nuclear and atomic data (e.g. half-
lives) 

• Metrology for economy (industry) 
Fabrication and provision of activity 
standards, calibration of sources from the 
customer, accreditation and consulting 

• Metrology for the society 
Research, radiation protection (Rn-222, 
comparisons BfS), calibration of nuclides for 
medical applications, consulting 

• International affairs 
Basics of Metrology, BIPM-, SIR-, CCRI-, 
ICRM-, EUROMET- and COOMET-
comparisons, projects, conferences 
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Activity standards 
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Activity determination with LSC 

Important methods: 

- CIEMAT/NIST 

- TDCR 
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TDCR system 

TDCR system of PTB 
See, e.g.  Nähle, Kossert, Cassette: 

Appl. Radiat. Isot. 68 (2010) 1534 
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The TDCR method 
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TDCR value: 

If counting statistics is good enough the ratio of measured counting 

rates must agree with computed ratio 
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For details see: Broda, Cassette, Kossert 

Metrologia 44 (2007) S36 
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The TDCR method 

The TDCR method is an absolute method (primary activity  

standardization), i.e. 

 

- it does not require reference sources 

- the method provides information on the counting efficiency  

      and the activity 

- timely variations of the counting efficiency are of minor  

      importance, since the efficiency is known and taken into  

      account (compensation). 



Radioactive decay rates influenced by neutrinos? 
 

     K. Kossert 

Ionization chambers at PTB 



Radioactive decay rates influenced by neutrinos? 
 

     K. Kossert 

Activity:  A = kN CgeommRa-226 RN / RRa-226 

      

• kN = 1/eN calibration factor 

• Cgeom geometry factor ; Cgeom=1 for standard 

 geometry 

• RRa-226 , mRa-226 instrument reading and mass*  

    of  Ra-226 reference source 

• RN instrument reading for nuclide under study*  

 
* (corrected for background and decay) 

 

Ionization chambers at PTB 
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Ionization chambers 

Activity determination by means of ionization chambers is a  

relative method (secondary activity standardization), i.e. 

 

- it requires reference sources for calibration 

- the method provides no information on the detection efficiency  

     

 

In addition, the detectors and electronics are known to be sensitive  

to changes of environmental conditions (e.g. temperature, air 

pressure and humidity). Changes of the efficiency manifest 

themselves in variations of the measured ionization currents. 

Thus, we measure sources against long-lived standard sources. 
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Motivation 
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Motivation 

Since a few years, a group of scientists from the US claims to have found 

evidence for influence of solar neutrinos to the decay rates of radioactive 

isotopes. 

 

They started using 226Ra data from PTB and 32Si data from BNL and 

reported on correlations between the decay rates and the Earth-Sun distance. 
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Oscillations in instrument readings 

from Jenkins et al., Astroparticle 

Physics 32 (2009) 42–46 
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Oscillations in instrument readings 

from Jenkins et al., Astroparticle 

Physics 32 (2009) 42–46 
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Andere „Belege“ 
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New physics? 

arXiv:1106.1678v1 [nucl-ex] 8 Jun 2011: 
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New physics? 
arXiv:1106.1470v1 [nucl-ex] 7 Jun 2011: 
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New physics? 

Sturrock et al., Astroparticle Physics 59 (2014) 47–58: 
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Other studies 

Several studies were made by other researchers. 

 

Some of them found no evidence for a solar influence to the decay rates. 

 

 

However, a clear disproof of the contentious theory is not given since most studies are 

based on secondary measurements (e.g. gamma-ray spectrometry). For such methods it is 

not possible to identify the reason of potential variations of counting rates. 

Selected works: 

 

De Meijer, Blaauw & Smit:  “No evidence for antineutrinos significantly influencing 

exponential β+ decay”, Appl. Radiat. Isot. 69 (2011) 320. 

 

Meier & Wieler: “No evidence for a decrease of nuclear decay rates with increasing 

heliocentric distance based on radiochronology of meteorites”, Astropart. Phys. 55 (2014) 

63. 
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36Cl 
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36Cl 
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36Cl 

 

GM counter measurements as OSURR 



Radioactive decay rates influenced by neutrinos? 
 

     K. Kossert 

36Cl measurements at PTB 

Start:   December 2009     

Method:  TDCR 

Advantages: no self-absorption,  

  potential deviations of the counting efficiency are  

  compensated 
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Comparison: PTB – BNL - OSURR 

from Kossert and Nähle, 

Astroparticle Physics 55 (2014) 33–36 

Where are the oscillations? 
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Where are the oscillations? 

Slight increasing trend caused by colour quenching. 
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36Cl: Lomb-Scargle frequency analysis 

Activity without 

modification 

Activity after removal of linear 

trend due to colour quenching 
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36Cl: Lomb-Scargle frequency analysis 

PTB: Liquid scintillation counting 

using the TDCR method  

from Jenkins et al., Astroparticle 

Physics 37 (2012) 81–88 

OSURR: GM counter 
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90Sr 
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from Parkhomov, J. Mod. Phys., 2011, 2, 1310 

90Sr @ LMSU 
GM- counter measurements at  

Lomonosov Moscow State University 
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from Parkhomov,  

J. Mod. Phys., 2011, 2, 1310 

90Sr @ LMSU 
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from Sturrock et al.,  Astroparticle 

Physics 35 (2012) 755 

90Sr @ LMSU 
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90Sr measurements at PTB 

Start:   April 2013   

End:  May 2014   

Method:  TDCR using three 90Sr samples and one background source 

Advantages: no self-absorption, potential deviations of the counting  

  efficiency are compensated 
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90Sr measurements using TDCR 
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90Sr measurements using TDCR 
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90Sr measurements using TDCR 
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90Sr measurements using TDCR 
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90Sr measurements using TDCR 
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Comments on a recent  

article by Sturrock et al. 
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A new article 

12 pages with 49 funny coloured figures! 
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A new article 

In a new article Sturrock et al. use further ionization chamber measurement data 

from our lab. 

 

What we criticize: 

- They manipulate the original data by using arbitrary half-lives (which are not 

 stated in their article) 

- Again they equate instrument readings with decay rates. 

- They ignore the influence of temperature, air pressure and humidity. 

- Their analysis is ridiculous (e.g., they apply a frequency analysis to  the     

  “variability” of the data) 

- They ignore the fact, that timely variations depend on the instrument. Thus,  

   their articles are contradictory (see, e.g. their articles on  
  36Cl (OSURR vs. BNL) 
 90Sr (LMSU vs. PTB)  and  
 226Ra (PTB different chambers). 
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A new article 

Normalized net ionization current  

obtained form a 226Ra source. 

Original data (PTB) 

Fig. 7 in Sturrock et al. Astropart. 

Phys. 59 (2014) 47 1310 

 
Data were manipulated using 

an arbitrary half-life. 

We measure an ionization 

current but not a “count rate”. 
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Other correlations 

PTB data 
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Variations depend on the instrument 

Comparison of two 226Ra sources measured in different ionization chambers at PTB. 

 

Conclusions: Due to the different characteristics of the two data sets we can exclude 

common timely variation of the decay rates as a reason for observed variations. 



Radioactive decay rates influenced by neutrinos? 
 

     K. Kossert 

Conclusions 
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Conclusions (1) 

 

Our TDCR results show no significant correlation between 

the radioactive decay rate and the time of the year. 

 

 

Thus, we refute the findings from Sturrock, Fischbach, 

Jenkins et al. 
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Conclusions (2) 

What are the faults made by Fischbach et al.? 

 

1. They equate instrument readings (counting rates or ionization currents) with 

decay rates. 

2. They ignore the fact that oscillations (in instrument readings) do not have the 

same frequency, phase and amplitude when using different counters. 

3. They mainly use data from other researchers and do not know (and/or 

ignore) important details about experiments. 

4. They use data from relative measurement methods which do not provide 

information about the detection efficiency. 

5. They ignore the fact that a correlation in not a causality. 
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Correlation vs. causality 
Other correlations / anti-correlations between the solar neutrino flux on Earth 

surface and 

 

- Temperature 

- Wind strength 

- Number of committed suicides 

- Ice cream consumption 
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Thank you very much for your attention 


