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Kamioka Liquid Scintillator anti-neutrino detector
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Geo-neutrino Flux in Kamioka
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Anti-neutrino Detectors
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Directionality

_ . . Neutron has directional information of anti-neutrino
Li loaded liquid scintillator| .~ prp 60, 053003 (1999), P. Vogel & J. F. Beacom

geo-neutrino angular distribution @Kamioka
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40K Geo-neutrinos

Motivation

- ~16% of Earth’s radiogenic heat is from 40K
- K may reside in the Earth’s core?
40K geoeutrino measurement is useful to know amout and distribution

40K Decay

- 89.28 % Qg=1.311MeV K % Ca+e™ + v (5-15)x10%/cm?/s mp possible?
- 10.72 % Qec=1.505 MeV  *°K + e~ =% Ar + v,

- 10.67 % to 1.461 MeV state (Ev=44 keV) (5-15)x10° /cm?/s » impossible
- 0.05 % to g.s. (Ev=1.5 MeV) (2-6)x103 /cm?/s P e
&~ 1.277x10%y . 8 2
TR ref)1.44 MeV pep solar v :1.42x10% /cm?/s
1461 v —I_ ec_ 19K B Energy thresrllold, 1.8 MeV
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- 0 Qgc1504.9 20 g 7% = : e M
ieAr P oen, TN T
40K Anti-neutrino [ “““ B
- s | T
Ve — € scattering 5 o | —
: oy : . , g | g
requires electron recoil directionality due to large flux of solar neutrinos IO TR (W g ey

Anti-neutrino energy, E  (MeV)




40K Geo-neutrinos: Scattering

Liquid Scintillator Cherenkov Gas TPC
Neutrino Detector . M. Layton et al.(Nat. Cgmm. 15989(2018)) .
Z. Wana & S. Chen (arXiv:1709.03743) =X S
R R R TE) l |
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_ 002} (arXiv:1708.07781) | \ | | | | L i
>: ; : | ‘ | => | ‘ | => l f\/\/\/\/\\/}l
;é“ U()_;E- :%mu:mll'\ll' data -3 : l\ : : — : : :
> E Cherenkov component 3 ! \ : : : g : :
006+ Scintilation componcat | \\ | | | | |
t I | | | | | |
’ (=HY | +HV g
0.08 "—r—t—tmtedeteteiiiieiitiitiebetesltoctodod oadimdindiude ;|
0 40 80 120 160 200 T
L, e s e _140 tonne-years, T > 200 keV .
> f
= 3000 — gl: geo neutrinos 102 —- —4- Pseudo-data -3
o ¢ : :
§2soo f mary o = B “°K geo-7 :
= 2000 .. 8 - | ] Solar v i
& > -
1500 ) 10 L U,Th geo-v i
1000} 2 : Reactor v :
sool> @
Qi t O ki £
0 05 1 1.5 2 2.5 3 - 1 .
Kinetic energy of scattered electron [MeV) = :
-Slow LS. Cherenkov and scintillation can be measured.
_ _ _ _ U il -Huge gus chamber (cf. CF4)
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-Serious effects from solar v and radioactive background ,
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In order to detect “°K- v, we could use:
Ve + Z+qy 7 QX e — Es,

We shall require:

* E;<1.3MeV

* High cross-section

* HighY natural isotopic abundance
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