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* Jere H. Jenkins, Ephraim Fischbach, John B. Buncher, John T. Gruenwald, Joshua J. Mattes (2009):
Evidence of correlations between nuclear decay rates and Earth—Sun distance. Astroparticle

Physics 32:42-46
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asi 3

toznak a bom

* Unexplained periodic fluctuations in the decay rates of 32Si and ??°Ra have been reported by
groups at Brookhaven National Laboratory (3°Si),” and at the Physikalisch—Technische
Bundesanstalt in Germany (?°°Ra). We show from an analysis of the raw data in these experiments
that the observed fluctuations are stron%ly correlated in time, not only with each other, but also
with the time of year. We discuss both the ;oossibility that these correlations arise C{from seasonal
influences on the detection system, as well as the suggestion of an annual modulation of the
decay rates themselves which vary with Earth—Sun distance.

* Lehetséges magyarazat: a Napbol érkez6 (szolaris) neutrindk indukaljak a bomlast.

e Azdta (2020 decemberéig): 172 kdzlemény pro és kontra
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ﬁk Mi a baj?

* Bizonyos ingadozasokat tagadhatatlanul meg lehet figyelni (f6leg a gaztoltési
detektoroknal, amelyeknek viszonylag instabil a detektalasi hatasfokuk).

e Stabilabb mdszerekkel (pl. TDCR LSC) az ingadozasok nagysagrendekkel kisebbek.

e Az ingadozasok mUiszerr6l mdszerre (és intézetrdl intézetre) eltér6ek (és nem is
periodikusak); tehat azokat helyi, és nem kozmikus hatasok okozzak.

 Homérséklet, légnedvesség, radonkoncentracio, tehat (foldi) kornyezeti hatasok
felel6sek a mért jelek (nem pedig a mérendé fizikai mennyiségek) ingadozasaért.

* A szerz6k nem feltétlentl vannak tisztaban a feldolgozott adataik eredetével.

e detektorjele (szamlalasi sebesség) # radioaktiv bomlas (aktivitas)



andok — na de mekkorak?

ﬂk Oke, hogy a

Meghdkkent6 mdédon még ma is komoly kutatdsok zajlanak ezen a téren. A legutdbbi 6sszefoglalé:
Karsten Kossert: Radionuclide metrology using LSC - Current status and limitations. Advances in Liquid Scintillation Spectrometry —LSC 2017; 1-
5 May 2017, Copenhagen, Denmark
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andok — na de mekkorak?

m’} Oke, hogy a

* Hogyhogy nem tudjuk még ma sem pontosan, hogy mekkora a felezési idG?
(Hosszu élettartamu radionuklidra gondoljunk!)

* Tobb oka lehet: kevés a vizsgalat, pontatlanok és instabilak a mdszerek, mas
nuklidok szennyezik a mintat stb.

Miért nem érdekelt eddig senkit?
Nem volt gyakorlati jelent6sége — nem sok kutato latott benne fantaziat.

Es most miért lett fontos?

Talan mert egyre tobb atomreaktort szerelnek le. A leszerelési hulladékok
kezelése kapcsan olyan hosszu elettartamu radionuklidokkal is szamolni kell,
melyekkel korabban nem sokan térédtek.




mEPA felezesi idok bizonytalansaga

e 3MNb:4-16,1év

* (1,13 £ 0,11) x 10° év (9,7% bizonytalansag) — Yang J, Zhang S, Ding Y, Shu F, Zhang J (2010): A new value of ?3Zr half-life.
Radiochim Acta 98(2):59-63 DOI 10.1524/ract.2010.1678

vagy

* (1,64 £ 0,06) x 10° év (3,7% bizonytalansdg) — Cassette P, Chartier F, Isnard H, Fréechou C, Laszak I, Degros JP, Bé MM, Lépy
MC, Tartes | (2010): Determination of °3Zr decay scheme and half-life. Appl Radiat Isot 68:122-130 DOI
10.1016/j.apradiso.2009.08.011

* 3Mo: (4,0 £0,8) x 103 év (20% bizonytalansag)
e 1291: (1,57 £0,07) x 107 év (4,5% bizonytalansag)

« 166mHp:1132,6 +3,9 év (0,3% bizonytalansag) — Y Nedjadi, C Bailat, Y Caffari, P Froidevaux, C Wastiel, N Kivel,
| Guenther-Leopold, G Triscone, F Jaguenod, F Bochud (2012): A new measurement of the half-life of 1%°™Ho.
Appl Radiat Isot 70 (2012) 1990-1996



126Sn

Journal of Radioanalytical and Nuclear Chemistry, Vol. 263, No. 3 (2005) 599-603

Half-life measurement of 126Sn isolated from Hanford nuclear defense waste

S. A. Catlow, G. L. Trover,* D. R. Hansen, R. A. Jones

S. A, CATLOW et al.: HALF-LIFE MEASUREMENT OF 12Sn ISOLATED FROM HANFORD NUCLEAR DEFENSE WASTE

Table 3. Summary half-life data. *%Sn

Investigator Reported Ty/3. years Error, (1g). %
ORTH and DROPESKY?® 1958 1.00-10703 50.0
ZHANG et al b 1996 24710705 2.0
HAAS et al? 1996 2.07'107% 10.1
OBERLI et al.” 1999 2351079 3.0
This report 2003 2331070 4.1
Radiochimica Acta 97(12):687-694 2009 1.980(57)x 105 év 2.9

Bienvenu, P., Ferreux, L., Andreoletti, G., Arnal, N., Lepy, M.-C., Comte, ]., Be, M.-M.,
2009. Determination of '2°Sn half-life from ICP-MS and gamma spectrometry

measurements. Radiochimica Acta, Accepted for publication in Radiochimica The Lund/LBNL Nuclear Data Search (1999)
Acta. . 5
http://nucleardata.nuclear.lu.se/toi/: ~1 x 10°y



B 126,

e Bienvenu P, Ferreux L, Andreoletti G, Arnal N, Lépy M-C, Comte J, Bé€ M-M

* Determination of 1%Sn half-life from ICP-MS and gamma spectrometry
measurements

e Radiochimica Acta — 2009, Volume 97, Issue 12, pp. 687-694
 DOI: 10.1524/ract.2009.1673

* A new value of 1%°Sn half-life was determined by combination of inductively
coupled plasma-mass spectrometry (ICP-MS) and gamma spectrometry
measurements on purified sample solutions collected from nuclear fuel
reprocessing. 1%°Sn was isolated through dissolution of fission product
Erecipitates and liquid-liquid  extraction with N-benzoyI-N-phenY]I—

droxylamine (BPHA). The abundance of 1%°Sn atoms together with the
absence of interfering species in the analysed solutions made it possible to
measure both mass concentration and nuclide activity with high precision an
accuracy. This led to a 12°Sn half-life value of 1.980(57) x 10° a.




For this approach, basically three troublesome aspects
touching these inconsistencies can be identified:

(a) Seis a pure low-energy beta emitter, therefore the chemical
separation procedure must be highly efficient and must
provide very high decontamination factors (DF) to allow for
an interference-free measurement of activity A by LSC. This
requirement 1s even more challenging, since the only sources
of significant amounts of “7Se are irradiated nuclear fuel
samples, which contain a mixture of radiation emitters that is
governed by the fission yield and respective radiochemical
equilibria. Activation products of fuel and structural material
further contribute to the nuclide budget.

(b) Activity A must be determined accurately by LSC, which in the
case of a low-energy nuclide like 79Se is not trivial.
Sophisticated LSC methodology is required at this point and
the shape of the beta emission spectrum must be taken into
account.

(c) The number N of Se atoms in a sample must be precisely
determined by means of mass spectrometry (MS). This
technigue in general encounters isobaric interferences, which
for “9Se, primarily, is stable “?Br, an abundant element,
present in trace amounts in any chemical. Here, too, an
efficient chemical methodology supports further sophisti-

G Jérg et al. (2010) T[:‘al:led inﬁtrume‘nl:al n'tjelans of iStﬂ)l:‘lat‘ Surp?[g;:aﬂtﬁ.lic;t;.rf |

. _ e large scattering and low precision o e half-life data was

Appl Radiat Isot 68:2339-2351 the motivation for a new attempt to challenge all three of the

aforementioned aspects and to determine the half-life by means

of ICP-0OES, LSC and HG-MC-1CP-MS5.




@} Hogyan hatarozhato meg
egy radionuklid felezési ideje?

* A felezési id6 ,kimérése” (azaz a bomlasgorbe direkt felvétele) csak rovid felezési idejli radionuklidok esetében

lehetséges.
* A hosszu felezési id6ket szamolni kell.
_ 2. In@2) 3 _ N
A=A1-N = e N => 12 = In(2) "

* Afelezési id6 meghatarozasahozkét mérés sziikséges:
2. Az atomok szamanak meghatarozasa

1. Aktivitasmérése pl.
- leginkdbb tomegspektrometriaval

- koincidenciakapcsolasu B-y detektorokkal,
- folyadékszcintillacidoval,
- TDCR LSC-vel

Az izomer nuklidok zavarnak.

Barmi aktivitdszavar(hat) \

Nagyon tiszta mintaravan sziikség!
(Ahhoz pedig nagyon hatékony radiokémiai elvalasztasra.)



Table 1
"Se half-life, published values

References T (a)
Historical values
1949 Parker et al. < 6.5x 107
1951 Glendenin > 7x10°
Revised value
1993 Singh and Hermann < 6.5x 10°
Measured values
1995 Yu et al. 4.8 (4) x 10°
1997 Jiang et al. 1.1(2) x 10°
2000 He et al. 1.24 (19) x 10°
2002 Jiang et al. 2.95 (38) x 10°
2002 He et al. 2.80 (36) x 10°

This work

3.77 (19) x 10°

P. Bienvenu et al. /| Applied Radiation and Isotopes 65 (2007 ) 355-364




2340 . firg et al. f Applied Rodiotion ard sotopes 68 (2010) 2339-2351

Table 1
"ge half-life Ti2 as published in literature with additional information on methodology for the determination of the number of "Se atoms ; activity determined throughout

by liquid scintillation counting (LSC).

Year publ. Re ferences T2 in a Relative uncertainty in % Me thodology for determination of "“Se ratio
1948 Glendenin =>7.0x 10% n.d. Approximated fission yield
1949 Parker et al. =6.5x 10° r.d. MS
1993 Singh and Hermann® =6.5x 10° n.d. Mot experimental
19495 “u et al 4.8(4) = 107 283 Mumber of fissions by monitors
1997 Jiang et al. 1.1(2) = 10 18.2 AMS
1997 Li et al. 1L.13{17) = 10% 15.0 AMS
2000 He et al. 1.2419) x 10° 15.3 PX-AMS
2001 Jiang et al. 29538) « 10° 12.9 PX-AMS
2002 Jiang et al. 2.9538) =« 10° 12.9 AMS
2002 He et al. 2.80(36) x« 10° 12.9 PX-AMS
2006 Fhou and Wua* 5.60 = 10° nud. Mot experimental
2007 Bienvenu et al. 3.77(19) x 10° 5.0 ETV-1(P-MS
2010 This work 3.27(8) x 10° 24 HL-MC-1CP-MS
2014 Dou et al. 2.78 (18) x 10° 6.5 AMS
AMS: Accelerator mass spectiometry. to be (2.7840.18)x10° a and the relative standard de-

PX-AMS: Projectile X-ray AMS.
ETV-ICP-MS5S: Electrothermal vaporization inductively coupled plasma mass spectrometry. viation 1s 65% This result is similar with the value of
HG-MC-1CP-MS: Hydride-generation multi-collector ICP-MMS. p 5 .
£ (2.95+0.38) x 10" a (Jiang and He et al., 2002). Com-
2 According to Singh and Hermann presumably ermor in calculation.

b Re-evaluation of the value of Parker et al.
* Calculation based on purely nuclear data.

The Lund/LBNL Nuclear Data Search (1999)

http://nucleardata.nuclear.lu.se/toi/: 1.13(17) x 10°
\/




Koszonom a megtisztelo
figyelmet!
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