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% Matter Effect

e Effective Hamiltonian (in the flavor basis)
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Matter-Dominated Case

e Inthelimit |Accl 200 ( am%/lAccl, 1AmE/Agcl — 0)

& three effective neutrino masses ., o o
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& effective leptonic mixing matrix
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g€ squared effective neutrino masses vary with Acc (Normal Mass Ordering)

Normal Mass Ordering
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Normal Mass Ordering
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; "ve leptonic mixing matrix vary with Acc
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e Inthelimit |Accl 2o ( am%/lAccl, 1AmE/Agcl — 0)

& neutrino oscillation probabilities
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e |Let’s try to carry out a long-baseline neutrino oscillation experiment on

a typical white dwarf with M ~07M,, R~10*km

p~2x10°% g/cm? (ne ~6x10% cm™> ~ 10°N, cm™* )

& verydense -» giverise to significant matter effect

& no longer undergo fusion reaction

- does not radiate large amount of neutrinos

§ the approximate mean free path ¢ = (op/m,)™' ~ 0.9 x 10** (E/MeV) * cm

forvwith E <10 MeV, ¢2>9x10° km - attenuation can be neglected

& forvwith E > 0.2 MeV, the oscillation is matter-dominated

¢ R

S. Luo @ICHEP (2020.07.31)

10



iflation probabilities vary with neutrino energy E
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vacuum oscillation

pass through WD

a significant slope at around

Inverted Mass Ordering

the solar resonance

a hump at around the
atmospheric resonance

& the presence / absence of
this resonance hump in the
neutrino / anti-neutrino

spectrum may tell the

neutrino mass ordering

€ all the probabilities are
averaged over a Gaussian
energy resolution of 5%
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iflation probabilities vary with neutrino energy E
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¥ Weak “Lensing” Effect
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may be distorted by T o7}
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& This could be a new “weak” view to uncover

those hidden compact objects

& Though still a long way to go ...

e spectrum & flavor composition of v sources

e size and constituents of compact objects

distribution of compact objects in space

capability of detector
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