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1. Diffuse Supernova Neutrino Background 
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• Diffuse Supernova Neutrino Background (DSNB) = the accumulated flux  
of neutrinos from stellar core collapse over the cosmic history 


• 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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• Super-K has been the world-leading experiment (see S. Fujita’s poster (#360) for the latest search result). 

• The next generation large detectors are operating now or soon. 

• DSNB observation over the wide energy range is essential for astrophysical studies. 
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• Need to get prepared for a full use of available dataset from multiple future detectors. 

• 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). 


CARNE 

• Statistical model: an extended unbinned likelihood 

• Observable: energy (~reconstructed)

• Flow: 


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.

3. Calculate likelihood for each toy dataset by scanning Nsig and Nbkg, and normalize each 

likelihood by the maximum likelihood to obtain Test Statistic (TS). 

4. From each toy, get expected sensitivity or discovery potential based based on Wilks’ theorem. 

• DSNB is a unique probe of astrophysics and particle physics.  

• Next generation detectors are operating now or soon with their own search energy window. 

• Making full use of available data from multiple detectors is essential in the next era. 

• We are developing a dedicated spectral fitting code, CARNE, for the future DSNB studies. 

• Will sophisticated the code, aiming its public release and technical paper publication of this summer. 

2. Experimental Searches 
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4. Demonstration  
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Preliminary

Extrapolated from SK-IV (PRD 104, 122002 (2021)); 7 years; 23.3 ≤ Eν < 51.3 MeV

Considered a loosen PSD cut case; from JCAP 10, 033 (2022); 10 years; 11.8 ≤ Eν < 30.8 MeV

>4σ discovery potential 

in this example case
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