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Abstract
The “Neutrino” is a powerful tool for the study of our astronomy due to its transparency.
Astronomical neutrino sources are the Supernova explosion, solar activities, dark matter
annihilation, gravitational wave, and others. In this study, the electron-type anti- neutrinos
($¥bar{¥nu}_e$) from their sources are searched in a liquid scintillator type anti-neutrino detector,
KamLAND. The 4183.72 days of all dataset includes Japanese reactor shut down phase which
makes the dominant background of reactor-neutrinos at low energy region. The number of observed

2066 $¥bar{¥nu}_e$ candidates is consistent with the expected number of backgrounds of 2037.3 +
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78.2; accidental coincidence, spallation 9Li, fast neutron, (o, n) interaction, atmospheric neutrino
interaction, reactor-$¥bari¥nuj_e$, and geo-$¥bari¥nu}_e$. The upper limits are given on the
supernova relic neutrino flux, 8B solar neutrino conversion probability, and the cross-section of light
dark-matter self-annihilation. Thanks to the decreased reactor-$¥bar{¥nu}_e$ in the reactor-off
period, the most strict limit of $¥bar{¥nu}_e$ flux is given below 10 MeV region. This is an
important pioneering study of background estimation for the anti-neutrino physics from astronomy
at a multi-MeV region before the start of a future large volume anti-neutrino detectors: JUNO,
SK-Gd, and Hyper-KamiokaNDE.
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