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Nuclear Astrophysics in China
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Major facilities in China
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China Jinping Underground Laboratory(CJPL)

(home of Panda)
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Capabilities

cosmic 
muon bkg
( cm-2 s-1 )

beam energy（keV） beam intensity（emA）
energy stability

H+ He+ He2+ H+ He+ He2+

JUNA 2×10-10 50-400 50-400 100-800 10 10 2 0.04%
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Detection systems

LaBr3+BGO array

3He detector array
26%@2.5MeV neutron

BGO array

Silicon array

Cooled
BGO array

FEPE>60 %
FWHM<10%
(Eg = 7.76 MeV)

WPL et al., Sci. China 59(2016)2



13C(α,n)16O Measurement

ØBeam intensities from tens of uA up to 2.5 pmA
ØUse thick target to eliminate target-thickness related uncertainties
ØHe++ beam extends the beam energy up to 800 keV (Use slits to remove D+)

B. Gao, T. Jiao…, X. D. Tang*,…, WPL*, …, M. Pignatari 13C(α,n)16O, PRL 129(2022)132701
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13C(α,n)16O Measurement

B. Gao, T. Jiao…, X. D. Tang*,…, WPL*, …, M. Pignatari 13C(α,n)16O, PRL 129(2022)132701

• mA thick target,
differential method to pin
down thickness

• magnetic removal of D+ 
from He2+，cover 0.4 MeV
to 0.8 MeV (JUNA)，cover i-
process; to 1.9 MeV
tandem, calibration of eff.
, cross check other date

• n background 5/hour，2.5
MeV eff. 25%, good S/N

JUNA2021 SCU2022 Lin & Gao



Progress of the Jinping Underground Nuclear Astrophysics ( JUNA) Experimental Platform, W.P. Liu et al., ARNPS (2025)



W. P. Liu, 2022, NuSYS
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§ From Run-1 to lower energy
§ !"!(#, %)!#'，precision from 1s to 3s

§ !$!(#, ()!#'，full coverage of s-process

§ !%)(*, %)"&+,，cover 80-150 keV with high precision

§ !'+(*, %)!('，Solar neutrino

§ Using gas target
§ ""+,(#, ()"(-.，weak s-process n source

§ $/,(#, %))0, ，solar neutron, Li problem, 80-380 keV

JUNA Run-2 Exp.: 2025-2027
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2024-2030 JUNA and Super-JUNA
JUNA Super-JUNA JUNA Exp. Super-JUNA Exp.

2024 ground test run
Run-2 exp. R&D

(p,g)

2025 Run-2 Ground test and 
fabrication

(a,n) and (a,g) 
gas target

2026 Run-2 Setup and test cont. 

2027 Upgrade
Run-3 exp. 

Test run
Run-4 exp. 

Test run (p,g) test

2028 Run-3 Run-4 cont. (a,g), (a,n) Exp.

2029 Run-3 Run-4 cont. (a,g), (a,n) Exp.

2030 Run-3 Run-4 cont. (a,g), (a,n) Exp.



JUNA and Super JUNA coverage

H burning
7Be(p,γ)8B
12C(p,γ)13N
14N(p,γ)15O
15N(p,γ),(p,α)16O,12C
17O(p,γ),(p,α)18F,14N
18O(p,γ),(p,α)19F,15N
19F(p,α)16O

He burning

16O(α,γ)20Ne
20Ne(α,γ)24Mg
18O(α,γ)22Ne
22Ne(α,γ)26Mg
24Mg(α,γ)28Si

C\O burning
12C+12C
12C+16O
16O+16O

γ-astronomy

25Mg(p,γ)26Al

26Al(p,γ)27Si

N source
13C(α,n)16O
22Ne(α,n)25Mg
25Mg(α,n)28Si
26Mg(α,n)29Si

JUNA achieved

Super JUNA proposed



Summary

Progress of the Jinping Underground Nuclear Astrophysics ( JUNA) Experimental Platform, W.P. Liu et al., ARNPS (2025) 
https://doi.org/10.1146/annurev-nucl-121423-101021

• JUNA is an advanced deep astrophysics platform. China, follow Italy and United 
States and others, started  to carry out direct measurement of key astrophysical 
reactions, which leading the nuclear astrophysics to the stage of precision numerical 
simulation stage

• JUNA accurately measured key nuclear astrophysical reactions, compared with 
previous experiment, beam intensity is higher, detector efficiency, target exposure, 
sensitivity and energy coverage are greatly improved

• From JUNA Run-1, Gamma-ray astronomical reaction has reached the highest 
precision, and the astrophysical holy grail reaction has achieved the highest 
sensitivity, new resonances revealing the origin of heavy element abundance in the 
oldest stars, and the discrepancies of neutron source reactions was resolved

• JUNA Run-2 started by the end of  2025, welcome to join JUNA collaboration and 
submit your proposals deep underground!





Some more pictures




