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CHITIPAT DEESAMER : AN INVESTIGATION OF THE NEUTRINO OSCILLATION IN
THE NEUTRINO-DOMINATED ACCRETION FLOWS AROUND A BLACK HOLE. THESIS
ADVISOR : ASSOC. PROF. POEMWAI CHAINAKUN, Ph.D. 43 PP.

Keyword: Accretion, Black hole, Neutrino

We investigate the effect of neutrino oscillation on the neutrino (anti-neutrino)
luminosity and the annihilation luminosity of neutrino-dominated accretion flow
(NDAF), or the model of neutrino cooling accretion disk around stellar-mass black hole.
To simplify the model and decrease time consumption, we then adopt the empirical
hydrodynamics solution of the disk from previous studies. The boundary conditions,
including the effect of electron degeneracy and neutrino trapping, are used for a
limited calculation in the fixed radial distance r = 1.473-500 r,. The model is tested
with two key parameters: mass accretion rate (M = 0.1-10 M s) and black hole spin
(a = 0-1). In the absence of neutrino oscillation, we obtain neutrino/anti-neutrino
luminosity of about 10°'-10°* erg s, and consequently, neutrino annihilation
luminosity of about 10°°-10° erg s™. With the neutrino oscillation in the vacuum limit,
we found that the total annihilation luminosity can rise by ~12-20%. However, it is
noticeable that muon neutrino annihilation luminosity decreases by < 8% in the flavor
transition process, while the electron- and tau-neutrino luminosities potentially
increase up to ~34%. Finally, we also investigate the distinction between the CP-
violating phase of the oscillation, where CP =0 and 245°, and discuss the impact

on neutrino annihilation luminosity.
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