. ) Towards revealing mantle heterogeneities EZEl = Zhihao Xu cre=

Tohoku University, Japan

with future directional geoneutrino detection for OBD Consortium

Zhihao’s
- homepage
1. Introduction 3. Results
Debate: What causes ? (1) Angle distribution of geoneutrino flux (2) Signal extraction
Earth’s mantle physical heterogeneity 5 R
LLVP imaged by seismology Hypotheses " _I:: e et —169
(LLVP: Large Low-Velocity Province) 2 1.0- 2| 2 X  Best Fit
- | - Thermal Plumes © S5 10" |+ True Values This stud
(temperature-driven) 208 —| Component ] I IS study
Y 4+ BN Crust E : (full paper)
Moon-Forming Matter g 0.6 sackground . 'g arXiv:
(collision-driven) "g 04 5 10-year mook data point ugi o \ 2606.15680
Thermochemical Piles oo % 5 (@) -t
(McNamara, 2019, Tectonophysics) (composition-driven) > 7 P NadirAngle [degree] 5 : - ‘F
005 10 15 20 250 10
Solution: Directional geoneutrino detection , 03 Background ~ M Crust I LLSVP W Ambient Mantle Average Mantle U (A) [ppb] 1DA)(2
with an Ocean Bottom Detector (OBD) & . O ventvonr Mantle chemical _
. heterogeneities , This study
s can be resolved ¥ & (Sh°rtxl?aper)
g0 30 60 90 120 150 180 alrAlv.
= 0.3 — ,
2. Method retoroaamecns Mode — 2606.13273
L 0.2 15.3 event/year cf. Idealized 10-detector . =
Evaluate the angle distribution of geoneutrino flux . global network )
B Nalx dnx(E,) p(r')ax(r') Pee(Ey, T —1'|) . using conventional o
S(r) =en o E, dE, dr _ | | | | |
"= pXEZm)E KX / e, Vo dm|r —r'|? 095 30 60 90 120 150 180 rate-only measurement
Nadir Angle [degree] )N S N I BT I

under two chemically distinct cases
(@) homogeneous mantle  (b) heterogeneous mantle

—— -—— - :E
% ~ - -

(3) Statistical significance for rejecting a homogeneous mantle hypothesis
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