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Basic Principles
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Reactor Antineutrinos

νe
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n→ p + e- + ν̄e

− A 1  core produces in one minute more neutrinos than the NuMI and BNB 
beams produced in all of 2018

GWth

Credit: nobelprize.org

✘

Fission

• Nuclear reactors are a flavor-pure, widely available, cost-effective, 
extremely intense and well-understood source of electron antineutrinos:

∼ 1020 ν̄e/GWth



Types of Nuclear Reactors

• Nuclear reactors fall into two main categories:

Low-Enriched Uranium (LEU)-fueled 
power reactors

Highly-Enriched Uranium (HEU)-
fueled  reactors

− Commercial 
reactors


− Several GW of 
thermal power


− ’s originate from 
fission products of 
4 isotopes: 235U, 
239Pu, 241Pu and 
238U


− Fuel evolves as 
235U is consumed 
and 239,241Pu is 
produced 

ν̄e

1212 Open slide master to edit

Case Study: HFIR (PROSPECT)

� 85 MW highly enriched uranium reactor

² HEU fueled, > 99.5% of fissions from 235U

² Nominal 24 day cycle

² Compact core

� Supports several high-impact scientific missions

² Cold and thermal neutron scattering

² Isotope production

² Materials irradiation

² Neutron activation analysis

² Gamma irradiation

− Research 
reactors


− 50-100 
MW of 
thermal 
power


− Almost all 
fissions are 
235U
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− Coincidence between prompt positron and delayed neutron signals allows 
for powerful background rejection
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− Energy of positron preserves information about energy of incoming :ν̄e

Antineutrino Detection

• The primary detection channel has been the Inverse Beta Decay (IBD) 
reaction:

Eν̄e
≈ Eprompt + 0.78 MeV

nucleus

n

e+

μs

ns

γ

γ

γ

p
νe
_ + p → e+ + n  ν̄e

Prompt signal: 
 kinetic 

energy loss + 
annihilation

e+
Delayed signal:   
capture on nucleus 
(e.g. Hydrogen, 
Lithium, Gadolinium) 
and subsequent 
gamma-ray emission

n

• The medium of choice for most of these experiments has been scintillator 
(plastic or liquid)
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Oscillation Probability

• Electron antineutrino survival probability:

− Independent of 
 and θ23 δCP

− Access to 4/6 
oscillation 
parameters: 

and  ( )
θ12, θ13, Δm2

21,
Δm2

31 Δm2
32

Pν̄e→ν̄e
(L, E) = 1 − sin2 2θ12 cos4 θ13 sin2 Δm2

21L
4E

− sin2 2θ13 (cos2 θ12 sin2 Δm2
31L

4E
+ sin2 θ12 sin2 Δm2
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4E )
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• Reactor experiments are an excellent ground to measure neutrino oscillations

− Physics goals 
drive choice of 
baseline



Α Rich History

• Reactor antineutrino experiments have a very rich history of 
contributions to neutrino physics: 

Discovery of the neutrino 
(Reines & Cowan, 

1953-1956) 

First observation of 
neutrino oscillation with 

terrestrial neutrinos 
(KamLAND, 2002)

Phys. Rev. Lett. 100, 221803 (2008)
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First definite 
observation of 
non-zero θ13 
mixing angle



9

Current-Generation 
Reactor Neutrino 

Experiments



• The current generation of reactor experiments fall roughly into two categories:

θ13 Experiments

1) Experiments designed to measure the θ13 mixing angle:

− < 2 km baseline means only need “small” detectors (tens or hundreds of tons)
− Looking for small  (<10%) disappearance, so key is keeping systematics 

under control 

Data taking: 2011 - 2020 Data taking: 2011 - 2017 Data taking: 2011 - present
Notes: all reactors are LEU; flags indicate location of experiment, not composition of collaboration

− Near/far relative comparison allows to essentially cancel uncertainties in 
flux prediction and correlated detection efficiencies
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Gd-doped  
liquid scintillator

liquid 
scintillator 
γ-catcher

mineral oil

Calibration units deploy 
sources and LEDs

192 
PMTs

RPCs 
inner water shield

AD

PMTs
Tyvek

outer water shield

AD support stand
concrete

• Similar detection technologies: 

(using Daya Bay as an illustration)

Three-zone detectors 
Surrounded by instrumented shields (water or LS) 
that also veto muons

θ13 Experiments

LS doped with Gadolinium to enhance capture signal

11
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SBL Experiments
2) Short-Baseline (SBL) Experiments

• Primary goal: search for a sterile neutrino with O(10 m) baselines

+ (mini-)CHANDLER, NuLAT

3100 MW

2800 MW

100 MW

85 MW

65 MW

58 MW

DANSS

NEOS

NEUTRINO-4

PROSPECT

SoLid

STEREO
6 24 m129 18

11-13 m 

24 m

6-11 m 

7-9 m 

9-11 m 

6-9 m 

15 21

Experiments:

LEU Reactors
Fission of 235U, 238U, 

239Pu, 241Pu 

HEU Reactors
Fission of 235U

0.9 t

1 t

1.5 t

4 t

1.6 t
1.7 t

(chart courtesy of B. Roskovec)

Motivation: anomalies in neutrino physics that can be explained by sterile neutrino 
mixing with , including the reactor antineutrino anomaly (explained later)Δm2

41 ∼ 1 ev2
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• Search for baseline-dependent energy spectrum distortion 
inside a stationary, segmented, short-baseline detector

Flux-Independent Reactor Osc= Search

 23
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L vs E, oscillated

!e HEU  
core

100s of detectors in 1!

(from B. Littlejohn’s seminar at FNAL)

Segmentation/movability allows to make 
a relative measurement within/with the 

same detector

SBL Experiments
• Wide range of detection media and approaches: 

Makes measurement largely 
independent of reactor prediction 

models!

https://if-docdb.fnal.gov/cgi-bin/sso/RetrieveFile?docid=427&filename=PROS_Fermilab_v2.pdf&version=1
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Recent Oscillation 
Results Highlights
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Three-Neutrino Oscillation Measurements

Prompt-energy Spectra
19

EH1 EH2

12

EH3

10.5281/zenodo.6683712

Improved sin22θ13 and Δm232
20

Best-fit results:          χ2/ndf = 559/518

Normal hierarchy:

Inverted hierarchy:

(2.8% precision)

(2.3% precision)

Normal hierarchy
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sin22✓13 = 0.0853+0.0024
�0.0024

<latexit sha1_base64="HBla8tQQXJlv05TURBt5agfHwJw="></latexit>

�m2
32 = +

�
2.454+0.057

�0.057

�
⇥ 10�3 eV2

<latexit sha1_base64="U5u0lb8RR4EOedaZ9HmR3WtUGwg="></latexit>

�m2
32 = �

�
2.559+0.057

�0.057

�
⇥ 10�3 eV2

− From spectral distortion 
simultaneously extract 

 and sin2(2θ13) Δm2
32

− 3158 days of data 

χ2 /ndf = 559/518

− Excellent fit to standard three-neutrino framework

Far hall

• As an example, these are the latest results from Daya Bay (released in 
May 2022) 

• The most precise measurements of θ13 come from reactor experiments
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Global Landscape

2.8% precision in 
sin2 2θ13

Currently the best known 
angle in the PMNS matrix, 
but this will likely change 

• Reactor experiments also have excellent sensitivity to :Δm2
32

Great agreement between 
very different experimental 

approaches!

• Current reactor measurements of θ13 will likely remain the most precise 
for a long time: 
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(see A. Cabrera’s talk for the role that 
θ13 will play in future unitarity tests)

JUNO will further carry 
the torch (see later)
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SBL Experiments

For the RAA best-fit point, this treatment leads to a p value
of 0.0004, smaller than the correct 0.015 p value. Thus,
it appears that this incorrect statistical interpretation of
observed Δχ2 values will lead to over-statement of levels of
statistical disagreement between data and the no-oscillation
hypothesis, as well as understatement of the level of
compatibility between the data and some regions of non-
zero oscillation parameter space. This observation is con-
sistent with discussions in a variety of other publications
[93–95], and underscores the importance of using correct
statistical treatments, such as the Gaussian CLs or
Feldman-Cousins approaches.
Using the Feldman-Cousins approach, an oscillation

parameter space exclusion contour was assigned in
ðsin22θ14;Δm2

41Þ space to the observed χ2 values pictured
in Fig. 44. A 95% confidence level exclusion contour,
shown in Fig. 48, can be drawn by identifying all
oscillation parameter space grid points whose data-derived
Δχ2 between that grid point and the best fit exceeds the χ2crit
value given in Fig. 47. The present dataset excludes
significant portions of the reactor antineutrino anomaly
allowed region [17]. This exclusion shows good agreement
with that derived using the Gaussian CLs method.
The colored bands included in Fig. 48 indicate, for each

Δm2 value, the range of sin22θ14 values at which the
95% confidence level exclusion boundary appears for uno-
scillated toy MC datasets; green and yellow ranges contain
1σ and 2σ of all toys’ 95% confidence level exclusion
boundaries. By comparing the observed exclusion region to
these bands, one can assess the compatibility of the spectral
ratio data in Fig. 41 with the range of expected unoscillated
PROSPECT spectral ratios. The exclusion region formed by

the PROSPECT data sits within the green 1σ region for most
Δm2 values, indicating that the observed spectral ratios are
typical of those expected based on the systematic and
statistical variations described in the previous section.

IX. SPECTRUM ANALYSIS

Using the data and detector response model described
the previous sections, the detected Erec spectrum of IBD
interactions can be compared to theoretical predictions. A
total of 50560# 406ðstatÞ IBD events have been detected,
with a cosmogenic (accidental) signal to background of
1.4 (1.8). This is the highest statistics measurement of the
235U ν̄e spectrum to date.
Since 235U is the only primary fissile isotope that can be

studied in isolation, this measurement enables improved
interpretation of measurements from low-enriched uranium
(LEU) power reactors such as those used by the θ13
experiments. These experiments have observed discrepan-
cies between predicted and detected ν̄e energy spectra
[13,47,48]. In this section we present an updated
PROSPECT measurement of the 235U ν̄e spectrum from
HFIR, compare it to theoretical predictions, and perform
further analysis to gauge the source of the deviation from
predictions at high energy observed by LEU experiments.

A. Modeling the HFIR ν̄e spectrum

More than 99% of the ν̄e produced by High Flux Isotope
Reactor are due to U-235 fission. However, small fluxes
of neutrinos are produced from neutron activation of the
surrounding material. The two dominant non-235U sources
of ν̄e are 28Al from the fuel cladding and 6He generated in
the beryllium neutron reflector that surrounds the core [19].
Each of these contribute less than 1% of the total observed
ν̄e flux and they are limited to the low-energy region of the
spectrum (<4 MeV true neutrino energy). The predicted
contribution to the detected spectrum for each of these is
shown in Fig. 49.
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FIG. 48. Oscillation exclusion contours derived using the
Gaussian CLs and FC methods. Also pictured are the 1σ and
2σ (green and yellow) exclusion ranges produced by PROSPECT
toy MC datasets, as well as the RAA preferred parameter space
and best-fit point from Ref. [29].

FIG. 49. Corrections added to the predicted 235U spectrum to
account for nonequilibrium isotopes and neutrinos from 28Al
and 6He.

M. ANDRIAMIRADO et al. PHYS. REV. D 103, 032001 (2021)
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distortion vs. 
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• There is a ~2.7σ claim of a positive signal from Neutrino-4:

!250 keV. Below we present the search for oscillation
parameters on the plane Δm2

14, sin
22θ14 using the Δχ2

method and the dependence of the R ratio on the parameter
L/E, i.e., the oscillation curve.

The results of the analysis of data obtained in the first
and second measurement cycles on the plane Δm2

14,
sin22θ14 are presented in Fig. 43. The colored in pink
area of oscillation parameters is excluded with a C.L.

FIG. 44. Top: results of data analysis of the first measurement cycle (I), middle: the results of data analysis of the first measurement
cycle together with the second measurement cycle (II), bottom: results of data analysis of the first measurement cycle, with the second
measurement cycle and with the third measurement cycle (III). On the left is the central part of the regionΔm2

14, sin
22θ14 and on the right

is the oscillation curve.

A. P. SEREBROV et al. PHYS. REV. D 104, 032003 (2021)

032003-28

!250 keV. Below we present the search for oscillation
parameters on the plane Δm2

14, sin
22θ14 using the Δχ2

method and the dependence of the R ratio on the parameter
L/E, i.e., the oscillation curve.

The results of the analysis of data obtained in the first
and second measurement cycles on the plane Δm2

14,
sin22θ14 are presented in Fig. 43. The colored in pink
area of oscillation parameters is excluded with a C.L.

FIG. 44. Top: results of data analysis of the first measurement cycle (I), middle: the results of data analysis of the first measurement
cycle together with the second measurement cycle (II), bottom: results of data analysis of the first measurement cycle, with the second
measurement cycle and with the third measurement cycle (III). On the left is the central part of the regionΔm2

14, sin
22θ14 and on the right

is the oscillation curve.

A. P. SEREBROV et al. PHYS. REV. D 104, 032003 (2021)
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• As an example, these are the 2021 results from PROSPECT
• Almost all SBL experiments have released results by now
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Non-Standard Flavor Mixing Landscape

Exclusion limit from combination of Daya 
Bay and Bugey-3

Exclusion curve from global fit of SBL 
spectral measurements (DANSS, NEOS, 

Neutrino-4, PROSPECT, STEREO)

(Daya Bay’s longer baseline of ~2 km makes it 
sensitive to lower values of ; Bugey-3 

operated at several <100 m baselines) 
Δm2

41

Parameter space motivated by 
the reactor antineutrino anomaly 

(see next section) 

• In general, no significant evidence so 
far for non-standard flavor mixing 

arXiv:2203.07214
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Reactor Antineutrino 
“Anomalies”: 

Data vs. Model 
Comparisons
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Characterizing Reactor  Emissionν̄e
• Existing data can be also be used to characterize the emission of antineutrinos 

from nuclear reactors and to compare with prediction models:

• Two methods to predict the reactor 
 rate and spectral shape: ν̄e

− Ab-initio method:

− Conversion method:

• Bottom-up calculation using fission yields, 
Q values and decay branching ratios from 
nuclear data bases

• Converting measured beta spectra from 
thermal-neutron induced fission (235U, 239Pu, 
241Pu) at ILL in the 1980s to  spectraν̄e

• Smaller estimated uncertainties (few %) 

• Latest implementation is the so-called 
Huber+Mueller (HM) model 

− Important for fundamental physics, non-proliferation applications, and as a stringent 
test of nuclear data inputs

So
nz

og
ni

 A
AP

 2
01

9

2LLNL-PRES-835814

Reactor Neutrino Production & Prediction

Courtesy of R. Carr; RMP 92, 011003 (2020) 

A. Sonzogni, AAP 2019

Reactors produce electron (anti)neutrinos via 

the b-decay of neutron rich fission daughter 

products

Fission isotopes populate different fission 

product distributions à the neutrino flux and 

spectrum differs between isotopes

Conversion Prediction Method

Use fitting & correction procedure to convert measured 

integral b-electron spectra measured at ILL in 1980s to 

neutrino spectra.

Commonly referred to as Huber-Muller (HM) model 

Summation or Ab Initio Method

Build spectrum 

from FPY and b-

decay nuclear data

https://indico.cern.ch/event/833568/contributions/3655258/attachments/1958551/3254251/Sonzogni_-_AAP19.pdf
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The “Rate Anomaly”
• Historically, the comparison of the observed vs. predicted  rate came first: ν̄e

Rate =  total yield, i.e. 
time-averaged yield 
from all isotopes

~5.5% deficit 
at ~2.5σ

Most precise 
measurements come from 

Double Chooz (~1%), 
Bugey4 (~1.4%), and Daya 

Bay (~1.5%)

• Causes of the anomaly? 
− Experimental systematics? Extremely unlikely… 

− New Physics (oscillations to a ~eV sterile neutrino )? Maybe…  

− Unaccounted systematics and/or biases in the prediction? Likely… 

− This is the “reactor antineutrino anomaly”: a ~5% deficit in total rate with respect to the 
Huber Mueller (HM) model at short baselines

PR
D 

83
,  

07
30

06
 (2

01
1)
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The “Shape Anomaly”
• With recent reactor experiments it became possible to also make a precise 

comparison of the observed vs. predicted spectral shape of reactor ’s: ν̄e

the “5 MeV bump”

Nat. Phys. 16, 558-564 (2020)

CPC 45, 073001 (2021)

Data/Model comparison 
for several experiments

Bump appears when comparing 
with both conversion (HM) and 
summation (SM2018) models

See a “5 MeV bump” (4-6 MeV excess) that is 
roughly consistent among experiments

Spectral Shape

(Daya Bay)

the “5 MeV bump”
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The “Evolution Anomaly”

Reminder: neutrinos from nuclear 
reactors originate from the fission of 

235U, 239Pu, 241Pu, 238U 

• The question arises: can these anomalies 
be traced to a particular isotope?

• Neutrino yield of 239Pu ( ) is lower 
than that of 235U ( ):

σ239
σ235

PRL 118, 251801 (2017)

− Find yet another “anomaly”: observed 
and predicted slopes differ at ~3σ !

(fission fraction FX = fraction of 
fissions from isotope X)

− Expect a decrease in the observed 
total yield vs. 239Pu fission fraction 
that is observed ✔

These data contain information on 
the individual yields!

Total yield with fission fraction (Daya Bay)
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Isotopic Yields and Spectra
• The evolution with fuel composition allows to extract the individual yields and 

spectra for the two main isotopes: 235U and 239Pu 

Suggests 235U is main contributor to 
Reactor Antineutrino Anomaly

Data are consistent with “5 MeV bump” in 
both 235U and 239Pu spectra

7.8%

PRL 123, 111801 (2019)

PRL 118, 251801 (2017)

Isotopic Yields

(Daya Bay)

Isotopic Spectra

(Daya Bay)

Comments: have to make conservative assumptions about the contributions from 238U and 241Pu. RENO and 
NEOS-II have released consistent yields in PRL 122, 232501 (2019) and 10.5281/zenodo.6680618, respectively
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Consistent Picture
• Get a consistent story from HEU experiments: 

J.
 P

hy
s.

 G
 4

8,
 0

75
10

7

235U Spectral Measurement

(STEREO)

235U Yield Data/Prediction
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1 
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• And from recent re-evaluation of the 

235U /239Pu ratio of cumulative fission 
beta spectra at Kurchatov Institute (KI): 

− Almost constant offset of about 
~5% with respect to ILL! 

− No indication of a “5 MeV bump”
Phys. Atom. Nucl.  84 1-10, PRD 104, 071301 (2021)

Kopeikin et al.
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Putting it All Together

• Main conclusions: 
rX = ratio of measured over predicted rate for 
isotope X with respect to the HM prediction 

− Shape anomaly remains 
unexplained and is caused 
by a yet unknown issue 
affecting both conversion 
and summation predictions

− Convergence of multiple 
lines of evidence suggests 
that 235U beta spectrum from 
ILL (which underlies all 
conversion predictions) is 
largely responsible for 
reactor antineutrino anomaly 

− All in all, sterile neutrino 
hypothesis not ruled out, 
but weakened

conversion 
predictions 

relying on ILL 
beta spectra

Recent beta ratio 

measurement at KImodern summation 
prediction

arXiv:2203.07214
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The Future
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The JUNO Experiment
• There is a large, next-generation reactor neutrino experiment under 

construction in China: the Jiangmen Underground Neutrino Observatory 
(JUNO)

~52.5 km

JUNO

Yangjiang NPP
6×2.9 GWth

Taishan NPP
2×4.6 GWth

TAO

8 reactors 
26.6 GWth

JUNO

~700 m

- 53 km from 8 reactors in two major nuclear power plants (NPPs)

- Energy resolution of 3% at 1 MeV

Acrylic spherical 
vessel filled with 
liquid scintillator

Water pool

Top tracker and 
calibration house

Earth magnetic 
field compensation 

coils

Photo-multiplier 
tubes

Acrylic supporting 
nodes

- 35 m diameter sphere with 20 ktons of liquid scintillator (LS) surrounded by 
17,612 large (20-inch) and 25,600 small (3-inch) photomultiplier tubes (PMTs)

smaller ~3 ton 
satellite 
detector

unprecedented for a 
detector of this type! 
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Pushing the Limits
• Most obvious (although not unique) requirement for achieving the target 

energy resolution: seeing enough photons. 
- No approach can singlehandedly provide all the light needed. Have to attack 

the problem from different angles:

KamLAND JUNO Relative Gain

Total light level 250 p.e. / MeV >1200 p.e. / MeV 5
Photocathode 

coverage 34% ~78% ~2

Light yield 1.5 g/l PPO 2.5 g/l PPO ~1.5
Attenuation length / R 15/16 m 20/35 m ~0.8

PMT QE⨉CE 20%⨉60% ~ 12% ~30% ~2

use 
KamLAND 

as reference 

target 

lots of PMTs

optimized LS

more efficient 
PMTs

• Also need to control the non-stochastic term of the 
energy resolution to ≲1% 
- Have a comprehensive calibration program including 

two complementary types of PMTs
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JUNO’s Oscillation Goals
• Why such a good energy resolution? To 

measure the fine structure in the oscillated 
reactor neutrino spectrum at 52.5 km
- Extract the neutrino mass ordering 

(3σ in ~6 years)
- Measure four oscillation parameters ( 0.5% 

precision in 6 years for ,  and ) 
≤

sin2 θ12 Δm2
21 Δm2

31

Parameter
Current Precision* 4.2% 2.4% 3.2% 1.5%

JUNO 6 years 0.5% 0.3% 12.1% 0.2%

Δm2
21sin2 θ12 Δm2

32sin2 θ13

ar
Xi

v:
22

04
.1

32
49

Sensitivity to the osc. parameters vs. time

Mass ordering sensitivity vs. time

10
.5

28
1/

ze
no

do
.6
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37

49

* from PDG 2020
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Other Goals and Status
• JUNO also has a very rich program in other areas: 

• Detector construction is already ongoing and expected to be completed by 2023
(for more details please see A. Garfagnini’s talk on JUNO later today)
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Other Future 
Experiments
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Future SBL Experiments
• There are also at least four new SBL experiments/upgrades in preparation:

- DANSS and Neutrino-4 are being upgraded
- There is a proposal for a PROSPECT-II detector: 

• Address technical challenges of PROSPECT-I
• Able to relocate between HEU and LEU reactors

25LLNL-PRES-835814

Future Efforts:
The PROSPECT-II Upgrade

PROSPECT-II Physics Opportunities - arxiv:2107.03934 & arXiv:2202.12343

PROSPECT-II Physics: P0558PROSPECT-II Calibration: P0106

PROSPECT-II is a proposed detector upgrade:
§ Address technical challenges of PROSPECT-I, increase robustness 
§ Option for modest target volume increase 
§ Relocatable between 235U and LEU reactors (correlated detector systematics)
Data taking at HFIR could begin after a 1 year construction period

235U spectrum uncertainty (stat+syst) would reach 
model precision after ~ 2 years of data collection 

High statistics 235U data set gives opportunity to significantly 
improve isotopic yields, especially with multi-reactor measurement 

PROSPECT-II 235U spectrum uncertainty

- JUNO will deploy a satellite 
detector called “TAO” at 30 
m from one of the 4.6 GWth 
Taishan reactors 
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• <2% energy resolution 
@ 1 MeV 

• TAO and PROSPECT-II will also improve our 
knowledge of the isotopic yields and spectra

- All these experiments will search for sterile ’sν

• TAO will see the fine structure for the first time

TAO’s sensitivity to fine structure in spectrum
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CEvNS at Reactors
• An exciting new program using CEvNS at 

reactors is in its first stages

CEνNS: a neutrino scatters off a nucleus 
whose nucleons recoil in phase

- Pro: very high cross-section (can be 
orders of magnitude higher than IBD)

- Con: very difficult to detect (only signal is 
low-energy recoiling nucleus) 

• Main challenge: achieving a low 
enough detection threshold (and 
background)
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- Need  1 keV threshold to have 
enough statistics

≲

Integrated CEvNS rate 
expected in detector 25 m away 

from 1 GWth reactor

arXiv:2203.07214



35

CEvNS at Reactors

• The race is on! 
- Vibrant effort in 

many reactors 
throughout the 
world with different 
technologies

(for more details please 
see J. Hempfling’s talk on 

CONUS later today)
arXiv:2203.07214 and arXiv:2203.07361

- First detection of 
CEvNS from 
reactors expected 
soon

• Can do great physics:

Global Landscape of Reactor Neutrino Experiments

- Measure CEvNS cross-sections at low momentum 
transfer and search for deviations from SM prediction 

- Search for hidden sector particles and interactions 

- Develop small detectors for reactor monitoring 

Example: sensitivity to axion searches for different experiments
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Summary & 
Conclusions
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Summary & Conclusions

• A bright future is on the horizon for this subfield of neutrino physics:

• Cutting-edge neutrino physics continue to be done with reactor neutrinos:
− Leading precision in oscillation parameters, searches for sterile 

neutrinos, high-precision measurements of reactor antineutrino flux and 
spectral shape, among others. 

• Nuclear reactors are excellent neutrino sources

Stay tuned!

− A vibrant next-generation experimental program is under preparation that includes 
a very large multi-purpose detector, new/upgraded SBL experiments, and a new 
window to search for physics beyond the Standard Model

− Expect some exciting results and, hopefully, some surprises



Thank you for your 
attention!


