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1. Diffuse Supernova Neutrino Background ) et o 3. CARNE for Spectrum Analysis

. Diffuse Supernova Neutrino Background (DSNB) = the accumulated flux * Need to get prepared for a full use of available dataset from multiple future detectors.

of neutrinos from stellar core collapse over the cosmic history 8 bill ‘ - Another demand comes from the theoretical field as they would like to investigate their own models with
realistic experimental assumptions.

— We are developing a dedicated spectral fitting code, Code for Analyzing Relic NEutrinos (CARNE).

» There are a variety of factors that affect the DSNB flux scale and shape,
among which are fate of stellar collapse and galactic chemical evolution.
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1. Prepare probability density functions (PDFs) of each signal and background.

2. Produce Nobs events based on PDF, detector size, operation time, and analysis efficiency etc
(as a toy dataset); in (signal+)background hypothesis, Nobs = (Nsig,nom +) Nbkg,nom.
Calculate likelihood for each toy dataset by scanning Nsig and Nukg, and normalize each
likelihood by the maximum likelihood to obtain Test Statistic (1S5).
From each toy, get expected sensitivity or discovery potential based based on Wilks’ theorem.
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2. Experimental Searches

Water Cherenkov
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* Small light yield T N— * Large light yield :
* higher energy threshold T e * |ower energy threshold

e worse reconstruction performance B e good reconstruction performance
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 Background modeling H\yper-K s« Background modeling
* |nsensitive to low energy hadronic particles « Sensitive to almost any particles 107
 More chains for muon spallation isotopes * Less chains for muon spallation isotopes e

 Smaller reference dataset for neutrino interactions * A lot of scintillation-based neutrino cross section  yg-aliieliiiiliiiilols TR = : —
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Isotropic emission

- DSNB is a unigue probe of astrophysics and particle physics.

* Next generation detectors are operating now or soon with their own search energy window.
° Super'K haS been the WOI’|d-|eadIng experiment (See S. Fu_iita’S pOSter (#360) fOI’ the IateSt SearCh reSU|t). . Mak|ng fu” use Of ava”ab'e data from mu'“ple deteCtOrS |S essen“al in the next era.

* The next generation large detectors are operating now or soon. We are developing a dedicated spectral fitting code, CARNE, for the future DSNB studies.
+ DSNB observation over the wide energy range is essential for astrophysical studies. Will sophisticated the code, aiming its public release and technical paper publication of this summer.
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