
Figure 1. The thermal power calculated electron antineutrino spectra as 

a flux fo PWR, HANARO, FUGEN and HFIR 
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We are interested in neutrinos emitted from reactor in a region of keV, since they may have information on fuel 

burn-up and may be detected in future with advanced measurement technology. In this work we present neutrino 

spectra from various reactors such as typical PWR reactor and others types of reactors for comparison in the low 

energy region. Our result shows the electron antineutrino flux in the low energy region increases with burn-up of 

nuclear fuel by accumulated nuclides with low Q values in beta decay. 
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1. Introduction 

Low-energy electron antineutrino flux in a keV region is expected to largely depend on fuel burn-up. The 

dependence maybe different from that of prompt antineutrino flux by fission fragments. The characteristics, however, 

have not been clarified so far. Therefore, we attempt to compute emission of low energy electron antineutrinos taking 

fuel burn-up into consideration. 

2. Reactor Electron Antineutrino Spectra 

2-1. Pressurized Water Reactor (PWR) 

 We calculate electron antineutrino spectra from typical 4-loop Pressurized Water Reactor (PWR). The 

PWR input is assumed to take three fuel compositions of 2.0, 3.5 and 4.1 wt% 235U contents. We divide the reactor 

operation period into 12-month steps; each step has 

one-month duration in a steady thermal power (3.4 

GWth).  

2-2. Other Reactors for Comparison 

 We also compute spectra from several 

type reactors such as heavy water reflected research 

reactor HANARO [1], advanced thermal reactor 

FUGEN [2] and the High Flux Isotope Reactor 

(HFIR) [3].   

3. Conclusion 

 We confirm that the electron antineutrino spectra in the low energy region are directly influenced by 

transuranium beta emitter nuclides with low Q value in beta decay (e.g. 241Pu) which are determined by burp-up level. 

The calculated electron antineutrino spectra for various reactors are shown in Figure 1 as electron antineutrino flux. 
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