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ሺHuang	et	al.,	2013ሻ

Crustal	thickness	from	CRUST	1.0	model
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Distribution	of	major	Mesozoic	ore	deposits	in	South	China.	
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Mesozoic	mineralization	pulses	and	ore	types	in	East	China	and	related	geodynamic	events.	
ሺMao	et	al.,2011ሻ
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Global continental average ≈ 65 mW/m2

9

ሺYuan	et	al.,	2006ሻ



Geothermal	resources	around	JUNO
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Activity	and	number	of	produced	geoneutrinos Volume	of	source	unit

Distance	between	source	unit	and	detector

Abundance	and	density	of	the	source	unit

Survival	probability	function

Earth structure ሺr and	Lሻ	and	chemical	composition	ሺaሻ

Geoneutrino flux calculation:
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ሺSramek	et	al,	2016ሻ

STOTൌSLOCSFFCSM

HPE	abundances	and	
the	uncertainties

TOTൌTotal	expected	signal
FFCൌFar	field	crust,	resolution	is	about		1°× 1°
MൌMantle

LOCൌlocal	crust	of	detector,	refined	grid
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Sramek	et	al.,	2016



1	kt，~1	event/30	days

20kt,	1‐2	event/day.	Online	2020

1kt，online	soon

0.3kt,	~1	event/70	days
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Local geological work around KamLAND

ሺEnomoto	et	al.,2007ሻ

Geoneutrino	flux	predicted	by	
global	crustal	model	ሺCrust	2.0ሻ

37	geological	groups

166 rock	samples

Assumption:	surface	exposed	geology	extend	to	5	km	deep
Amendment	after	local	crust	study
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Local geological work around SNO
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(Huang et al.,2014)

3D	model:	1km*1km*0.1km



Geoneutrino	flux	prediction	with	GLOBAL	model	at JUNO

With	reference	modelሺHuang	et	al,	2013ሻ

Resolution:	1°*1	°
Total	flux:				39.7ሺ6.5/‐5.2ሻ

Signal	contribution	with	distance

17(Strati et al., 2015)



High	background	signal

Surrounded Crust are	with high radioactivity rocks.

Advantage

Challenge

 JUNO	is	20 times bigger than the existing experiment, will	

collect more geoneutrino data

For long term, combined with KamLAND and

CJPLሺJinpingሻ detectors we can test our crustal model
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ൎ2000	samples

4.9μW/m3

൏1.4μW/m3
1.4‐2.1μW/m3
2.1‐2.8μW/m3
2.8‐4.9μW/m3

Hൌ10‐2ρ（9.52AU2.56ATh3.48AK） μW/m3

Heat	production	in	SE	China	ሺZhao,1995ሻ

6.77	μW/m3

6.92	μW/m3

5.98	μW/m3

5.28	μW/m3

JUNO

ሺSun	et	al.,	2015ሻ 20

ρ,	density	ሺg/cm3ሻ

AU,ATh,AK is	the	abundance	of	Uሺμg/gሻ,	Thሺμg/gሻ,	and	Kሺwt%ሻ,respectively.



Rock	Body Sample	
No.

Th
ሺppmሻ

U
ሺppmሻ

Th/U K2O
ሺ%ሻ

Average	
density

Heat	
production

Zhuguang 128 40 11 4.83 5.43 2.6 5.98
Guidong 4 41 9 4.08 4.02 2.61 5.28
Xiazhuang 26 31 18 2.14 5.34 2.60 6.92
Reshui 12 46 14 4.01 4.95 2.59 7.11
Fogang 37 51 11 4.96 5.12 2.57 6.77

207 41 12 3.42 5.31 6.29

Global	average
ሺRudnick	&
Gao,2014ሻ

10.5 2.7 3.89 2.32 2.6 1.58

Abundances	of	HEPs	of	granites	in	SE	China

Average	heat	production	of	granites	in	SE	China	is	3.98 times	of	global	average	
heat	production	of	upper	continental	crust	
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ሺSun	et	al.,	2015ሻ



What we have done for field work?
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500km
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50km

50km

Sampling	position
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Rock	Type 岩性 Number Age

Granite 花岗岩 169 Jurassic, Triassic,	Silurian,	Creations

Sandstone	 砂岩 80 Cambrian, Devonian,	Cretaceous,	Permian

Diorite 闪长岩 7 Early	Jurassic	,	Early	Silurian

Limestone 灰岩 4 Devonian

Dolomite 白云岩 2 Carboniferous

Shale	 页岩 1 Late	Permian

Schist 片岩 1 Neoproterozoic

Total 267

Samples	from	outcrops
Samples	from
drill	holes	at	
the	JUNO	site

Quartz
sandstone
ሺ12ሻ

Graniteሺ19ሻ

The	samples	were	sent	to	ministry	of	nuclear	industry.	
We	are	still	expecting	the	abundances	of	U,	Th,	and	K	
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Fault

Intrusion

Sediment

Geological	phenomenon
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Heat	production

(Zhou et al, 2016)
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Global	averaged	UC	
HP	by	Rudnick	&	
Gao,	2014 28
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Existed seismic profiles

Bouguer anomaly in SE China
Density

P wave velocity

(Deng et al.,2013; Zhang et al.,2013)
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