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high-energy beta decaying members of U
and Th families in the crust
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KamLAND

Kamioka Liquid Scintillator
Anti-Neutrino Detector
*, (operated since 2002)
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2016 Preliminary Result
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Livetime : 1259.8 days 2016 Preliminary Result

model prediction : Enomoto et al. EPSL 258, 147 (2007)
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. 2016 Prelimi Result
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Th/U=3.9 2016 Preliminary Result
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Ordinary Chondrites: J. S. Goreva & D. S. Burnett, Meteoritics & Planetary Science 36, 63-74 (2001)
Carbonaceous Chondrites : A. Rocholl & K. P. Jochum, EPSL 117,265-278 (1993)
Enstatite Chondrites: M. Javoy & E. Kaminski, EPSL 407, 1-8 (2014)
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Latest Borexino geoneutrino results

_ PRD 92,031101(2015)
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Geological implications of the new Borexino results

Radiogenic heat PRD 92,031101(2015)

70 I L ' ]
Sgeo = 43.5 "8 1 4(stat) 7, 4(sys) TNU
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« Radiogenic heat (U+Th): 23-36 TW for the best fit and 11-52 TW for 1o range
« Considering chondritic mass ratio Th/U=3.9 and K/U = 10* : Radiogenic heat
(U+Th+K) =338, TW
to be compared with 47 + 2 TW of the total Earth surface heat flux (including all sources)
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»KamLAND and Borexino

{00 KamLAND Borexino 100
2005 2011 2013 2016 2010 2013 2015
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D @ D
= 50 50 2
T 40 - 40 =
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20 Crust - far field 20
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|0 0

1 TNU (Terrestrial Neutrino Unit) = 1 event over a yearflong exposure of 1032 protons

Silicate Earth models:
High-Q: ~30 TW radiogenic power

Middle-Q: ~20 TW modified from McDonough & Sramek 2014
Low-Q: 10 TW doi:10.1007/s12665-014-3133-9
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Yu Huang et al (2013) G-cubed arXiv:1301.0365

Mantle flux at
the surface

dominated by deep
mantle structures

Sramek et al (2013) EPSL 10.1016/.eps.2012.11.001; arXiv:1207.0853




» B ERBIERR : Ocean Bottom Detector(OBD)  35/42

10~50 kT
1~5 kmwe
movable

LT [ T ]




i R EIERR Ocean Bottom Detector(OBD)

Nﬂ. 1
)

10~50 kKT = i —
2 I

1~5 kmwe ;. —
movable

- 90 Reactor background

- — - Crust: closest 500 km
80 - Crust: rest of the world

S mk

20054 /\'74’(%ﬁ”*ﬁﬁnZ9 l\

Antineutrinos TNU

orexino  Jinpil

% antineutrino sigt

7 (<500km)
7R (2 D)

- XY MILOFSOERAE IV RIL

- HERETILDOT X K

- HWIEOROKRFZ=2—hJU/ THSHIC

36/42

Sramek et al (2013) EPS, 10.1016/j.epsl.2012.11.001
Mantle / Total

100§ :

m :KamLAND Borexino Jinping SNO+

JUNO




» B ERBBIEER | Ocean Bottom Detector(OBD) — 36/42
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geo-neutrino angular distribution @Kamioka
x10°

L. Shimizu, Nuclear Physics B (Proc. Suppl.) 168 (2007) 147-149
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