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Reactor Antineutrino Anomaly in Light of Recent Flux Model Refinements
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➢HM model: Huber’s conversion model based on ILL measurements and

Mueller’s summation model for 238U.

➢ EF model: Estienne-Fallot summation model with TAGs data (Pandemonium-

free data).

➢HKSS model: HM model including forbidden transition, improves the shape

anomaly (bump) partially.

➢KI model: Improved HM model with the KI measurement for 235U, also with

improved 238U converted spectrum based on FRM II.

➢HKSS-KI model: Improved HKSS model with the KI measurement for 235U,

also with improved 238U converted spectrum based on FRM II.

1. Introduction

7. Conclusion

3. Ratio

4. Flux Evolution

➢ These figures show the

combined measurement of
235U and 239Pu for different

models.

➢ For each model, the rate data

and flux evolution data (Daya

Bay and RENO) are both used.

(a) HM model (b) EF model

(c) KI model (d) HKSS-KI model

6. Oscillation

➢ These figures show the 3+1

mixing scheme of different

models.

➢ For each model, the rate data

(w/o Daya Bay nor RENO)

and flux evolution data are

both used.

➢ Δ𝜒2 is defined as:

𝜒NoOsc
2 − 𝜒Osc

2

➢ The confidence level of

oscillation is getting down

with the KI measurement

inputs.

(a) HM model

(c) KI model

(b) EF model

(d) HKSS-KI model

(a) Daya Bay (b) RENO

For Huber-Mueller model, a deficit about 5% is the well-known reactor antineutrino anomaly.

2. Updated Model Prediction
➢ The official IBD yields from different references

➢ Updated IBD yields w/ Vogel-Beacom IBD cross section [6] & PDG 2020 [7]

➢ These figures shows the flux

evolution data for (a) Daya Bay

and (b) RENO.

➢ The slope of HM model prediction

has the most deviation.

➢ KI measurement also improves the

prediction of the slope.
(c) Results of the fit of flux evolution

The unit of ത𝜎𝑓 is 10−43 cm2/fission

➢ With PDG 2020 inputs, the IBD yield of model prediction is more close to

experimental data (𝟑𝝈 → 𝟐𝝈).

➢ The KI measurement can improve the rate deficit, which implies the reactor

antineutrino anomaly might be caused by mis-normalization in ILL

measurements.

➢ The KI measurement also improves the model prediction of flux evolution in

Daya Bay and RENO.

➢ According KI model and HKSS-KI model, rate anomaly and shape anomaly

should be complementary.

➢ With the KI measurement, the confidence level of active-sterile oscillation

decreases.

𝚫𝝌𝟐 𝒏𝝈

HM 7.5 2.3𝜎

EF 3.4 1.3𝜎

KI 1.1 0.56𝜎

HKSS-KI 1.9 0.86𝜎

The average ratio for each model.

(e) Fitting results for HM model (f) Fitting results for KI model

Δ𝜒2 for different models

Δ𝜒2 = 𝜒NoOsc
2 − 𝜒Osc

2
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(the unit of 𝜎𝑖 is 10−43 𝑐𝑚2/𝑓𝑖𝑠𝑠𝑖𝑜𝑛)

Reference

For 𝜎𝑖 (𝑖 = 235, 239), the units 

are 10−43 cm2/fission

➢ This figure shows global fitting results

of rate data of 27 reactor experiments.

➢ The ratio is defined as 𝑅 =
𝑁exp

𝑁model

➢ HM model: 0.952 ± 0.024

➢ EF model: 0.972 ± 0.032

➢ KI model: 0.989 ± 0.022

➢ HKSS-KI model: 0.982 ± 0.021

w/ KI measurements

Our global 

fitting work 

is based on 

the updated 

IBD yields 

of models.

w/ KI measurements

𝝈𝟐𝟑𝟓 𝝈𝟐𝟑𝟗
HM 6.25 ± 0.06 4.25 ± 0.14

EF 6.27 ± 0.06 4.24 ± 0.16

KI 6.25 ± 0.06 4.25 ± 0.12

HKSS-KI 6.25 ± 0.06 4.22 ± 0.12
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