RAL PURPOSE EXPERIMENT FOR NEUTRINO PHYSICS

, IHEP, CAS, BEUING (on behalf of the JUNO collaboration) @ mgrassi@inep.ac.cn
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20 kt Liquid Scintillator (LAB) 7 S coverage Water Buffer
in Acrylic Sphere i =P Mitigate PMT Radioactivity
Suppress Fast Neutrons

The Sun Is a powerful source of electron neutrinos with O(l MeV) energy, produced In the
thermonuclear fusion reactions in the solar core. The JUNO solar neutrino program focuses on

those emitted in the ’Be and 8B chains.

Why

MSW effect: propagation of neutrinos through matter behaves differently than in vacuum.
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A supernova (SN) is a stellar explosion that briefly outshines an entire galaxy, radiating as
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much energy as the Sun or any ordinary star is expected to emit over its entire life span. 18000 20” PMTS

/5~80% coverage
3%/+/E Energy Resolution
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During such explosion, 99% of the gravitational binding energy of the newly formed neutron

20.000 t LS spherical detector
for high uniformity

‘% Water Cherenkov (M veto)
2000 PMTS
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star is emitted in the form of neutrinos (V) and antineutrinos (V).

Why
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No Gd doping for
larger attenuation length
and better radio-purity

Additional 35000 3" PMTS Top Tracker (M veto)
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/ ¥, (still under consideration) Plastic Scintillator Such effect i1s energy dependent (being almost negligible for low-E neutrinos). The transition
/d , 7 Questions that might be addressed in Astrophysics: to Improve Systematics between the two regimes should be in the 1-3 MeV range. Super-K recently reported a mild

700 m Overburden

1) What are the conditions inside massive stars during their evolution? evidence for such an up-turn in the spectrum, but a high-significance test iIs required to

confirm the consistency of the LMA-MSW solution.
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2) What mechanism triggers the SN explosion?

=

Solar metallicity problem: former agreement between Standard Solar Model and solar data
has been compromised by the revision of solar surface heavy element content. Different
abundances result in different neutrino fluxes that can be used to constraint the model.

)
3) Are SN explosions responsible for the production of heavy chemical elements?
)

4) Is the compact remnant a neutron star or a black hole?
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2 e Main Experimental Goal
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