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Evidence of correlations between nuclear decay rates and Sun-Earth distance
By Jenkins, Fischbach et al., AstroPP 32(2009)42
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Evidence against correlations between nuclear decay rates and Sun-Earth distance
Norman et al., AstroPP 31(2009)135 (assuming different amplitude for the isotopes)

Measurement of a short life-time in different period of the
year, Hardy et al, arXiv: 1108.5326 (2011)135, 1%8Au (t,: 2.7d)

relative decay rate

“Na (1274) | “Tiy1157)

zmAmhsg 'f1 21m3nh‘3?]

Au measurement date
01/07 07/07 01/08 07/08 01/09 07/09 01/10 07/10 01/11

1.003F
\ N N N /
1.002} PR
1001} 1 5
‘ \ ,” \‘.\
i .\\ ) -\
1.000 R & Promm
. \_‘,?' a1 o 4
0.999} ¢ ¥
0.998}
\J/ \V \/ \V
0.997}

01/82 07/82 01/83 07/83 01/84 07/84 01/85 07/85 01/86

BNL measurement date

11.04
f1.03
{1.02
{101
{1.00
f0.99
fo.0s
{0.97
fo.96

=

1/R?[(a

2622 04 0608 1 12141818 2.,
N | ]
: | T s
22 F-— Wit  —
L 1 1 1 |
L I [ ] I | | —
2T T seet
o | | | | |
s : Moss.. . | §
< 16 -1 l (i 8202
— ]
= : AN T be
14 —+- | / | | .5
NEER N | /s
el :/ :\h: :/ i
g i i i :
1 e
1 780
08 _‘_..wi\_\ \ y ]
] CN_A Vi
0892 tdi 0608 1 iz iade 18 270

Time since launch [y]

Cassini 238Pu (t,: 87.7d) power
generator. No effect on alpha-decay
Due to Sun-source desistance



Mechanism responsible (if not some systematic effect):

- +3% annual variation in the flux of solar neutrinos, but 6? de Meijer et al. (2011) no effect larger
than ~10-4 on the decay of 22Na, ®*Mn, 137Cs and '%Eu at 8m from the core of a 2 MWth reactor

- scalar field from the Sun coupled to matter density (Chamaleon fields?)

-??
Dedicated experiment @Gran Sasso with a 137Cs source and a Ge detector

0.2% effect seen by Baurov with24-hour and 27-day period
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*$1=29.96:0.08 y Chi?/d.o0.f.=1.02

(world mean 30.05:0.08 y)
* Modulation with amplitude larger
9.6*10°° (95% C.L.) excluded
(6 hours - 400 days)
* Annual modulation with amplitude
larger than 8.5*10-° excluded (95%)



! Annual oscillations observed in the radioactive decay of
different nuclei (beta and EC) with 0.1-0.2% amplitude

! The size of the effect depends on the given nucleus
i Unknown mechanism responsible for the effect

! Dedicated experiment made @LNGS with a 137Cs and a low
background Germanium detector (PLB 710 (2012) 114)

# No modulation with amplitude larger than 9.6*10-5 (95% C.L.)
with period 6 hours-400 days

¢ Future: few more months with 137Cs then a source with a
'strong’ annual modulation



