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i3 Flux and spectrum anomalies

* Two types of models: > MeV'bump
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Precise measurements are necessary to provide inputs!
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a .
s Daya Bay Experiment

The Daya Bay Experiment
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IBD Rate (/day/AD)

Daya Bay Experiment
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v'Operated for 3,158 days (Dec. 2011 ~ Dec. 2020)

v'Collected 4.7 million IBD candidates (nGd) at 4 near ADs

v'The statistic has increased by 34% compared to the previous
publication (1958 days)
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Total spectrum
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Total spectrum
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a .
Fuel evolution

 The weekly power and fission fraction provided by nuclear power plant
 Able to study the variation of flux and spectrum with fission fraction
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( . s
Evolution of the flux and spectrum

e > 2 ~
gases

Phys. Rev. Lett. 130, 211801 (2023)

 Measurements of the average flux and spectrum, as Use 1958-day data
well as their evolution with 23°Pu isotopic fraction. sample taken from
 The measurements are compared with SM2018 model Dec. 2011 to Aug.

and HM model. 2017
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6.3
Preliminary
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5.0% deficit compared with HM

or = (5.84 £ 0.07) x 10~*3cm?/fission



N
o

N
—_

o 9N oo o o

o; [x10~*cm?/fission]

o b o

- | | | _ do  x 10~*3cm?
Preliminary sz39( fission
B § HM —2.46
SM2018 —1.82
1230 days —1.86 + 0.18
This work —1.96 + 0.13
(3158 days)
{ Data - Dataaverage Indicates 23°U contributes more on
— = Bestfit - HM average —HMXx095 - the deficit.

024 026 028 030 032 034 036

F239

Phys. Rev. Lett. 118, 251801 (2017)
10

Jinhao Huang ICHEP 2024



a .
Extract %3°U and 23°Pu vyields
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« Compared to the results of 1958 days
data set
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the precisions of 0,35 and o,39 Improved by
25% and 19%, respectively
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a .
Extract 23°U and 23°Pu yields
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Extract 23°U and #3°Pu spectra
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and 8% for 23U and %3°Pu, respectively
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a
Extract 23°U and %3°Pu spectra
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A . .
Data-based antineutrino spectrum

« SVD unfolding method
« Minimizing (S — RSY)Tv~1(Sre¢ — RSY) + t(CS¥)T(CSY)
» Total, ?3°U and 23%Pu spectra are unfolded together

« A proper treatment on the shape correlation between different spectra
« The smoothness correlation between different spectra is avoided
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Data-based antineutrino spectrum

« SVD unfolding method
« Minimizing (S — RSY)Tv~1(Sre¢ — RSY) + t(CS¥)T(CSY)
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s Summary

* Flux and spectrum measurements with full data set
do

dF239
« Extraction of antineutrino yields and spectra for 23°U and 23°Pu

 Total reactor antineutrino spectrum, average yield and

* First simultaneous unfolding of the total, 23°U and 23°Pu spectra

* Provides a data-driven input for future reactor antineutrino
studies
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Back up
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