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Sites R[TNU] | Rg[TNU] | G[TNU] | Re/G
LNGS 85.8+4.6 | 22.8+1.1 | 40373 | 0.6
KAMIOKA 70.1+3.7 | 187+ 1.1 | 315737 | 0.6

SUDBURY 174.6£9.0 | 43.1+2.1 | 4547.3 | 0.9
PHYASALMI | 69.2+3.7 | 17.5+£0.8 | 453/ | 0.4

FREJUS 587.9+ 31.0| 134.0+ 7.1 | 4247[5 | 3.2
HOMESTAKE | 27.7+15 | 7.3+£0.3 | 48753 | 0.1
HAWAII 3.4+02 | 0.9+0.04 | 12070% | 0.1
CURACAO 95+05 | 25+01 | 293733 | 0.1

Table 1. Comparison between expected reactor (R) and geo (G) atiimesignal. R; indicates the re-
actor signale expected in the geo neutrino energy windéy<( 3.26 MeV). Geo-neutrino signal has been
calculated following the approach describedE [14]. 1 TNWevent/year/1% protons.

1. Discussion

Antineutrinos from the decay chains &U and?32Th existing in the Earth interior (the so
called geo-neutrinos) have been recently detected both by KanjflanddHjyaBorexino [R] ex-
periments. Future experiments for geo-neutrinos dectection have bepospd (or starting) in
several location in the world (e.g. SNO+ in Canafla [3], Lena project i3] and Hawaii
Anti-Neutrino Observatory]5]).

The main source of background of such experiments is given by aniimeytroduced by
nuclear plants. These particles account for a signal almost always ldw@n geo-neutrinos one,
see Tabld]1. So a detailed calculation of reactor antineutrino flux in mandatoan accurate
measuraments of geo-neutrinos.

With this aim, we performed a calculation of reactor antineutrinos flux all ovewibrld. Pre-
vius analysis has been presented, for instance, in fef. [6][&nd [@iv We will show an updated
estimate of reactor antineutrino signal, with particular attention to the sites mdgosthe new
geo-neutrino experiments. In our calculation we take into account the mpdated data on Ther-
mal Power for each nuclear plant, on reactor antineutrino spectra atitamneutrino oscillation
mechanism. The expected reactor antineutrino signal has been calculéoddwas:
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wheree is detector efficiencylNp is the number of target protom,is period of data taking, index
r cycles over theéN reactors considered,, P and< LF > are the distance, the nominal thermal
power and the averaged Load Factor of reactoespectively. The indexstands for the i-th spec-
tral component in the setU, 238U, 23%u, and®*'Pu), f; is the power fraction of the component
as reported if]2]E; is the average antineutrino energy per fission of the comporigdl, ¢(Ey) is
the anti-neutrino flux per fission of thi® component, as recently calculated in gf.[@Ey) is the
inverse beta decay cross sectfoh[12] &aglis the survival probability of the reactor antineutrinos
of energyE; traveling the baselink;,depending on the mixing paramet@rs

In Eq. (I:1) we assume a 100% dectection efficiency, for a detectorioima 02 target
protons and operating continuosly for 1 year. In particular we considenuclear cores all over
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Figure 1: A worldwide map of reactor antineutrinos signal. 1 TNU= 1 meéyr/1G? target protons

the world, operating in the year 2012. Information on the nominal thermaépand monthly load
factor for each nuclear cores originates from International Agefdtamic Energy (IAEA) [§].
Concerning survival probability, we assumed a three flavour vacusgcitlation mechanism with
P.eas in in ref.[19], and mixing parameters from rgf][13].

The results of our calculation are reported in Tiblel and ifFig.1. We atfarped a analysis
on the sources of uncertainty in reactor signal prediction[kee[7]dtaild. The total uncertainty
is of the order of 5%, the main contributions (i.e. greater than 2%) arisimg & mixing angle,
antineutrino spectrum, fuel composition and thermal power.

One can see that, due to reactors shutdown occured in 2012, Kamickadecsuitable site
for dectecting geo-neutrinos, comparable to LNGS. A new europeangetnino detector located
at Frejus Laboratory requires a detailed knowledge of closeby readtor choice of Phyasalmi
looks better in this respect. Of course Hawaii and Curacao are wangéates for geo-neutrino
studies due to their position far away from any nuclear plants of the worlek SBme holds for
Homestake. In the near future, the SNO+ experiment, with a quite reasomdibldre/G, will
provide more information about Earth’s interior.
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