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Abstract

PROSPECT, the Precision Reactor Oscillation and Spectrum Experiment, is a phased experiment at the High Flux Isotope Reactor in Oak Ridge National Laboratory. Phase I will consist of a movable 3-ton Li-6 loaded liquid scintillator detector with a baseline
coverage from 7 to 12 meters from the reactor core. A larger, second detector during Phase II extends the baseline range to 19 meters. One of the main physics goals of the experiment is to measure electron anti-neutrino disappearance from the highly enriched
uranium core in order to search for sterile neutrinos. This poster describes the predicted sensitivity and discovery potential of the experiment to eV-scale sterile neutrinos using a spectrum-based oscillation analysis.

Motivation: The Reactor Anomaly

Reactor models predict more neutrinos than are
observed by existing flux measurements [1,2,3].

Are our models wrong? Or is something
else happening, such as an oscillation to
sterile neutrinos?

We need new reactor measurements at short
baselines to resolve this question.
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driven oscillation effect must be corrected for in each detec-
tor. A normalization factor R was defined to scale the mea-
sured rate to that predicted with a fissile antineutrino spectrum
model. The value of R, together with the value of sin2 2θ13,
were simultaneously determined with a χ2 similar to the one
used in Ref. [4]:
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where Md is the number of measured IBD events in the d-th
detector with backgrounds subtracted, Bd is the correspond-
ing number of background events, Td is the number of IBD
events predicted with a fissile antineutrino spectrum model
via Eq. (2), and ωd

r is the fractional IBD contribution from
the r-th reactor to the d-th detector determined with baselines
and reactor antineutrino rates, σr (0.9%) is the uncorrelated
reactor uncertainty, σd (0.2% [17]) is the uncorrelated de-
tection uncertainty, σBd

is the background uncertainty listed
in Ref. [17], and σD (2.1%) is the correlated detection un-
certainty, i.e. the uncertainty of detection efficiency in Ta-
ble I. Their corresponding nuisance parameters are αr, εd,
ηd, and εD, respectively. The best-fit value of sin2 2θ13 =
0.090± 0.009 is insensitive to the choice of model. The best-
fit value ofR is 0.946±0.022 (0.991±0.023) when predicting
with the Huber+Mueller (ILL+Vogel) model. Replacing the
Mueller 238U spectrum with the recently-measured spectrum
in Ref. [35] yields negligible change in R. The uncertainty in
R is dominated by the correlated detection uncertainty σD.

With the oscillation effect for each AD corrected using
the best-fit value of sin2 2θ13 in Eq. (3), the measured IBD
yield for each AD is expressed in two ways: the yield per
GWth per day, Y , and equivalently, the yield per nuclear fis-
sion, σf . These results are shown in the top panel of Fig. 1.
The measured IBD yields are consistent among all ADs after
further correcting for the small variations of fission fractions
among the different sites. The average IBD yield in the three
near ADs is Y = (1.55 ± 0.04) × 10−18 cm2/GW/day, or
σf = (5.92 ± 0.14) × 10−43 cm2/fission. These results are
summarized in Table II along with the flux-weighted average
fission fractions in the three near ADs.

A global fit for R was performed to compare with previous
reactor antineutrino flux measurements following the method
described in Ref. [36]. Nineteen past short-baseline (<100 m)
measurements were included using the data from Ref. [14].
The measurements from CHOOZ [37] and Palo Verde [38]
were also included after correcting for the effect of standard
three-neutrino oscillations. All measurements were compared
to the Huber+Mueller model. All predictions were fixed at
their nominal value in the fit. The resulting past global average
isRpast

g = 0.942±0.009 (exp.)±0.025 (model). Daya Bay’s
measurement of the reactor antineutrino flux is consistent with
the past experiments. Including Daya Bay in the global fit, the

TABLE II. Average IBD yields (Y and σf ) of the near halls, flux nor-
malization with respect to different fissile antineutrino model predic-
tions, and flux-weighted average fission fractions of the near halls.

IBD Yield
Y ( cm2/GW/day) (1.55± 0.04)× 10−18

σf (cm2/fission) (5.92± 0.14)× 10−43

Data / Prediction
R (Huber+Mueller) 0.946± 0.022

R (ILL+Vogel) 0.991± 0.023
235U : 238U : 239Pu : 241Pu 0.586 : 0.076 : 0.288 : 0.050

new average is Rg = 0.943 ± 0.008 (exp.) ± 0.025 (model).
The results of the global fit are shown in the bottom panel of
Fig. 1.

Extending the study from the integrated flux to the en-
ergy spectrum, the measured prompt-energy spectra of the
three near-site ADs were combined after background subtrac-
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FIG. 1. Top: Rate of reactor antineutrino candidate events in the six
ADs with corrections for 3-flavor oscillations (closed circles), and
additionally for the variation of flux-weighted fission fractions at the
different sites (open squares). The average of the three near detectors
is shown as a gray line (and extended through the three far detectors
as a dotted gray line) with its 1σ systematic uncertainty (gray band).
The rate predicted with the Huber+Mueller (ILL+Vogel) model and
its uncertainty are shown in blue (orange). Bottom: The measured
reactor ν̄e rate as a function of the distance from the reactor, nor-
malized to the theoretical prediction with the Huber+Mueller model.
The rate is corrected for 3-flavor neutrino oscillations at each base-
line. The blue shaded region represents the global average and its 1σ
uncertainty. The 2.7% model uncertainty is shown as a band around
unity. Measurements at the same baseline are combined for clarity.
The Daya Bay measurement is shown at the flux-weighted baseline
(573 m) of the two near halls.

The ratio between measured and predicted reactor fluxes. The shaded
region indicates the range of baselines seen by PROSPECT [Modified
from 3].

Experimental Input Parameters

Reactor: High Flux Isotope Reactor

Compact, cylindrical core (0.5m high, 0.4m diameter).

85 MW power.

Highly enriched uranium fuel.

Seven 25-day cycles/year.

Detector

12x10 matrix of optically separated segments.

14.6x14.6x120cm segment size.

Li-6 loaded liquid scintillator.

2940 (1480) kg target (fiducial) mass.

Movable design to increase baseline coverage (7-12m).

Signal: Inverse Beta Decay

Fiducial volume cut of the outer edge cells.

41.7% fiducialized efficiency.

4.5%/
√
E target energy resolution.

115,000 ev/year.

Backgrounds: Primarily Cosmics

Significant reactor downtime for background
subtraction measurements.

3:1 signal to background based on Monte Carlo.

Power map of the HFIR core [Modified from 5]. 18
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Figure 3: P20 “IBD-like” (after anti-shower cut) background timing. Red: data, blue: simulation.
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Figure 4: P20 “IBD-like” (after anti-shower cut) background energy. Red: data, blue: simulation.
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Figure 3: P20 “IBD-like” (after anti-shower cut) background timing. Red: data, blue: simulation.
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Figure 4: P20 “IBD-like” (after anti-shower cut) background energy. Red: data, blue: simulation.
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FIG. 19. (Top) PROSPECT-20 IBD-like energy distributions
from reactor-off data (red) compared to simulation for cosmic
backgrounds (blue). (Bottom) PROSPECT-20 IBD-like timing
distributions from reactor-off data (red) compared to simula-
tion for cosmic backgrounds (blue).

IBD-like background events in the PROSPECT AD-I.
By design, the multi-segment AD-I provides informa-
tion useful for identifying and vetoing most cosmic
background events. However, high-energy cosmic neu-
trons, which can penetrate undetected deeply into the
active volume before inelastic scattering interactions,
can produce time-correlated prompt ionization, highly
quenched nuclear recoils, and delayed secondary neu-
tron capture signals, and are projected to be the main
background source. The rates of cosmogenically-
produced 9Li and 8He, which also mimic IBD signals,
are estimated to be roughly two orders of magnitude
below the IBD rate, and can be measured with reactor-
off data.

After identification of candidate prompt and delayed
signals via deposited energy and PSD selections, addi-
tional cuts on event topology (including both time and
position information) provide two to three orders of
magnitude in background suppression. Fig. 20 demon-
strates the effectiveness of topology cuts at rejecting
cosmic ray background relative to the IBD signal.

The event selections are as follows. “Time topol-
ogy” cuts include: (1) delayed capture must occur
within 100 µs of the prompt ionization; (2) multiple
hits in the prompt cluster must occur within 5 ns to
reject slower-moving neutron recoil events; (3) events
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(a) Proposal figure.
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(b) Updated simulation.

Figure 4: P2k total cosmic contributions to IBD-like background (with cuts sequence from pro-
posal).
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(b) Updated simulation.

Figure 5: P2k signal to background projection after cuts.
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Figure 4: P2k total cosmic contributions to IBD-like background (with cuts sequence from pro-
posal).
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Figure 5: P2k signal to background projection after cuts.
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FIG. 20. (Top) Simulated AD-I IBD signal and background
spectra. Signal (dashed) and background (solid) prompt
spectra are shown through selection cuts described in the
text. Background is primarily produced by cosmogenic fast
neutrons. (Bottom) Simulated AD-I IBD signal (red) and
background (blue) spectra after all analysis cuts. Signal-to-
background of better than 1:1 is predicted. The rate and shape
of the residual IBD-like background can be measured with
high precision during reactor off periods.

Cuts IBD signal Cosmic BG
PSD 1630 2.1e6
Time (1, 2, 3) 1570 3.4e4
Spatial (4, 5) 1440 9900
Fiducial (6) 660 250

TABLE III. Simulated signal and cosmic background rates in
events per day in the energy range 0.8 ≤ E ≤ 7.2 MeV, after
applying background rejection cuts.

must be isolated from other neutron recoils or captures
in a ±250 µs window, to reject multi-neutron spalla-
tion showers. “Spatial topology” cuts include: (4) the
prompt and delayed signals must be proximate; (5)
multiple segment hits in the prompt signal must be
distributed over a compact volume, rejecting extended
minimum ionizing tracks and many high-energy gam-
mas; (6) events occurring outside the inner fiducial vol-
ume (≥ one segment width from any active volume sur-
face) are vetoed.

Although fiducialization decreases the effective ac-
tive volume for true IBDs by ∼50%, it provides a more

Before cuts

Energy/PSD

Topology

Fiducial Cut

B
a
ck

g
ro

u
n
d

Signal

Monte Carlo simulation of the IBD event selection showing the
result of successive cuts [Modified from 4].

Second Detector Extension

Further space outside the HFIR complex is available for a larger
longer-baseline detector.

A 10-ton detector at 15-20m can investigate any oscillation
signature uncovered with the first detector.

Extending the baseline allows an expanded
investigation into the lower ∆m2 parameter space. 4

HFIR 
Core

Antineutrino 
Detector I

Antineutrino 
Detector II

FIG. 3. Layout of the PROSPECT experiment. Shown are the HFIR reactor core and the two antineutrino detectors, AD-I and
AD-II. Phase I consists of a movable antineutrino detector, AD-I, operated for three years at a baseline range of 7–12 m. Phase II
adds a ∼10-ton detector, AD-II, at 15–19 m for an extra three years of data taking.

time [27], this effect results in an average deficit of 5.7%
in all the short-baseline reactor νe measurements. This
discrepancy between data and prediction, referred to
as the “reactor antineutrino anomaly” [3], represents a
deficit in the ratio of observed to expected νe from unity
significant at 98.6% confidence level.

An independent cross-check was performed using an
approach based only on an improved conversion of the
ILL reference β− spectrum, which minimized the use
of nuclear databases [2]. Virtual β-branches were used
to convert the ILL reference to an νe spectrum, yield-
ing a net increase of ∼6% in antineutrino predictions,
consistent with the flux predicted in [1]. The cause of
the increase relative to past predictions was also under-
stood to be due to the use of improved nuclear correc-
tions, the updated neutron lifetime, and the application
of corrections to the beta decay spectrum at the branch
level, in contrast to the “effective” correction used in
past predictions. Additionally, blind analyses from re-
cent kilometer baseline precision rate measurements are
consistent with the previous reactor experiments [6–8].
The disagreement between modern reactor νe flux pre-
dictions and measurement is therefore well-established.

Oscillations at short baselines due to a new type
of neutrino with a mass splitting of ∆m2∼1 eV2 have
been proposed as one explanation for these observa-
tions [3]. With invisible decay width results from Z bo-
son measurements stringently limiting the number of
active neutrino flavors to three [27], any additional ex-
isting neutrino should be ’sterile’ and not participate in
weak interactions. The oscillation arising from such a
neutrino with eV-scale mass splitting can be observed
at baselines around 10 m from a compact reactor core.

Deficiencies in the flux prediction methods and/or
imperfections in the measured data underlying them
should also be considered as an explanation for the “re-
actor anomaly.” For example, incomplete nuclear data

for the beta decays contributing to the reactor spectrum
as well as uncertainties in the corrections applied to in-
dividual beta spectra may lead to significant uncertain-
ties in the conversion procedure between the reference
beta electron and the emitted νe spectra [28]. Observed
spectral discrepancies in addition to the flux deficit, as
described in the next section, highlight this concern.
More data is needed to understand and explain these
observations. PROSPECT can address both of these
possibilities through a high precision spectral measure-
ment in addition to an oscillation search for sterile neu-
trinos, and therefore provide a comprehensive solution
to the present “reactor anomalies.”

B. Reactor Spectrum Anomaly

Neutron-rich fission fragments within a reactor emit
νe via beta decay with an energy spectrum dependent
on the transition between initial and final nuclear states
of the particular isotope. The total energy spectrum
S(Eν) can be expressed as a sum of the decay rate of
each unstable isotope i in the reactor, Ri, times the
branching fraction for beta decay fij to the nuclear state
j with an energy spectrum Sij(Eν),

S(Eν) = ∑
i

Ri ∑
j

fijSij(Eν). (1)

While this calculation is straightforward in principle,
it is complex in practice. More than 1000 unstable
isotopes contribute, and many fission yields and in-
dividual beta decay spectra are poorly known. For
those measured, there can still be significant uncer-
tainty in the decay levels, branching fractions, and
νe energy spectra. It has recently been demonstrated
that the two major nuclear databases, ENDF and JEFF,

The arrangement of the detectors around the HFIR facility [4].
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Beyond 3+1 Oscillations

L/E distributions from short-baseline reactor experiments show discovery potential
for other Beyond Standard Model physics.

If the L/E distribution fits to a complex sinusoid: 3+N oscillations.

PROSPECT has a strong capability to distinguish 3+1 from 3+N.

If the L/E distribution is non-sinusoidal: CPT violation? Something else?
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FIG. 2: 3+2 oscillation exclusion regions in ∆m2
41 vs ∆m2

51 for 1 year of data from one (left) or two (right) detectors
with default parameters as described in Table I. We assume equal oscillation amplitudes to each of the two sterile
states (|Ue4|2 = |Ue5|2) while varying the total oscillation amplitude. This assumption roughly matches the best-fit
3+2 oscillations in Ref. [9]. The shaded regions in the figures illustrate the excluded 3+2 parameter space for a
specific choice of oscillation amplitude. The off-diagonal exclusion regions show the constraints on the 3+2 model
under the given assumptions. The square markers serve as reference points for Figures 3 and 4, while the circles
indicate the best-fit 3+2 mass squared splittings from [9].
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FIG. 3: Oscillated L/E distributions in 3+2 models from 1 year of data with one or two detectors, default parameters
as described in Table I, and assuming the existence of two sterile neutrino states with mass-squared splittings of
2 eV2 and 1 eV2 (top) and 2 eV2 and 0.26 eV2 (bottom) respectively. These mass splittings are chosen to illustrate
the interference between the two oscillation effects. The overall amplitude is reduced compared to 3+1 mixing
resulting in a decreased sensitivity to discover oscillations. The sensitivity to exclude 3+2 oscillations at these mass
splitting combinations is shown in Figure 2.

An example of the non-sinusoidal L/E nature of the 3+N scenario [6].

Measurement Stategy

PROSPECT can resolve the reactor antineutrino anomaly by probing its L/E
nature.

HFIR core provides a pure 235U flux.

Measure inverse beta decays across a range of baselines within a segmented detector.

Baseline-dependent changes in prompt spectrum would be a clear indication of sterile oscillations.

Uncertainties in the reactor flux or spectrum could not reproduce this baseline-dependent feature.

Oscillation Sensitivity
• A χ2 test was applied to the simulated IBD prompt spectrum + background 

• Parameters α account for systematic uncertainties in signal, background 
• Exclusion contours were determined from the evaluation of a no-oscillation 

model with respect to a 3+1 neutrino model parametrized by (Δm241, θ14). 
• Best-fit values for sterile neutrinos  

from other experiments can be  
excluded at 99.97% CL with a  
single year of PROSPECT data. 

• Three years of PROSPECT data will 
yield high CL exclusion of a majority 
of the reactor anomaly phase space. 

• Developed covariance matrix-based fit 
reproduces these sensitivity curves; 
future functionality will fully include all 
expected systematics and correlations.

Searching for Sterile Neutrinos with PROSPECT
Bryce Littlejohn (Illinois Institute of Technology), on behalf of the PROSPECT Collaboration [1]

July 2016 Neutrino 2016

PROSPECT is a DOE-funded multi-phase short-baseline reactor experiment that will be installed at Oak Ridge National Laboratory’s  
High Flux Isotope Reactor (HFIR).  By comparing measured antineutrino spectra from 235U fission at baselines from 7-12 meters with 
 a single detector, PROSPECT will provide new sensitivity to electron antineutrino oscillations at short baselines that is independent of the underlying reactor 
flu and spectrum model.  PROSPECT will address the current best-fit eV-scale sterile neutrino oscillation parameter space at high confidence level with a 
single year of data-taking.  This poster describes PROSPECT’s oscillation fitting framework, input parameters, and expected sensitivities. 

Motivation: The Reactor Anomaly PROSPECT Measurement Concept
• PROSPECT can resolve the reactor anomaly by probing its L/E nature 
• HFIR core provides pure 235U flux  
• Measure inverse beta decays at many baselines  

within one segmented liquid scintillator target 
• Baseline-dependent changes in prompt spectrum 

would be clear indication of sterile oscillations 
• Uncertainties in reactor flux or spectrum could not 

produce this baseline-dependent feature.

B. Littlejohn, Illinois Institute of Technology

Experimental Input Parameters

• State-of-the art reactor models predict more neutrinos than are observed 
by existing reactor antineutrino flux measurements [2,3,4]

Parameter Optimization

Two-Detector Sensitivity

• How well do we exclude the Kopp 
sterile best-fit (in σ) for various 
experimental scenarios? 

• Better baseline coverage provided by 
a moveable detector is essential 

• More statistics via a larger detector or 
better efficiency is also very helpful 

• Oscillation sensitivity is relatively 
insensitive to the chosen resolution 
and relative systematic uncertainties.

• Further space exists outside the HFIR building for  
a larger longer-baseline detector 

• 10-ton detector at ~15+ m can precisely investigate  
any oscillation signature uncovered with 1 detector

Reactor: HFIR 
• 40cm diameter, 50cm height cylinder 
• 85 MW power, 95% 235U enrichment 
• 6 cycles/year (41% up-time) 

Detector: AD1 
• 10 x 12 matrix of 1.2m-long cells 
• 14.6 x 14.6 cm square cell cross-section 
• 2940 (1480) kg target (fiducial) mass;  
• Three locations: ~7-12 meters baseline 

Signal 
• Fiducial volume only (inner cells) 
• 41% average efficiency in inner cells 
• 115,000 signal events expected per year

References:•       
• [1]  PROSPECT Website: http://prospect.yale.edu/ 
• [2]  T. Mueller, et. al, PRC 83 054615 (2011) 
• [3]  P. Huber PRC 84 024617 (2011) 

• [4]  Daya Bay Collab., PRL 116 061801 (2016) 
• [5]  PROSPECT, arXiv:hep-ex[1512.02202] (2015) 
• [6]  PROSPECT, arXiv:hep-ex[1309.7647] (2015) 
• [7]  K. Heeger et al., arXiv:hep-ex[1307.2859] (2013)

Beyond 3+1 Oscillations

Ratio of Measured to Predicted Reactor Fluxes

• Are reactor flux predictions wrong?  Or were electron antineutrinos 
oscillating to sterile neutrinos before reaching these detectors? 

• New reactor measurements at short baselines can resolve this question
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L/E spectra after 1 year of Phase I (black) and 3 years of both
Phase I+II for representative oscillation parameters.

measurement uncertainties and on neutrino spectrum
shape factors will be challenging to produce. Run time
and total statistics are limited for this experiment type
by the 285 day half-live of the radioactive source.

The Short Baseline Neutrino (SBN) program [55], a
consortium consisting of three detectors at varied dis-
tances from the accelerator neutrino source at Fermilab,
aims to perform a relative oscillation search to resolve
the LSND and MiniBooNE anomalies. While reactor ex-
periments pursue oscillations in νe disappearance chan-
nel, SBN searches for hints of sterile neutrinos in νe ap-
pearance channel in addition to providing a sensitive
relative νµ disappearance analysis. The combined suite
of experiments will help address all the relevant anoma-
lies in the corresponding parameter space. Oscillation
hints observed in one channel will suggest regions of
focus for other channels. Conversely, a null oscillation
result with significant confidence in all channels will
conclusively rule out the existence of sterile neutrinos in
the currently-suggested |∆m2|∼1 eV2 parameter space.

III. PROSPECT Physics Program and Discovery Potential

A. Sensitivity to Short-Baseline Neutrino Oscillation

PROSPECT will perform a sensitive search for light
sterile neutrinos at the eV mass scale by probing signa-
tures of neutrino oscillation through a relative compar-
ison of the reactor flux and spectrum across a range
of baselines (Fig. 3). The experiment has been de-
signed (Sec. IV) to provide significant improvements
in baseline coverage, event statistics, and energy res-
olution over previous short-baseline reactor oscillation
measurements, thus providing coverage of oscillation
parameter space that was previously inaccessible.

To demonstrate the oscillation physics reach, we
present sensitivity studies assuming the existence of
one sterile neutrino in addition to the three known neu-
trino species, commonly referred to as the 3+1 model.
We note that PROSPECT’s broad baseline range and in
particular its extended reach in L/E during Phase II
will also provide sensitivity to multiple sterile neutri-
nos [56]. The choice of many input parameters is in-
formed by the PROSPECT R&D program. This includes

detailed information on the HFIR core, AD-I perfor-
mance and background estimates obtained from sim-
ulation studies and test detector operation, and deploy-
ment locations based on engineering engagement with
the HFIR facility.

PROSPECT will measure the relative νe flux and
spectrum as a function of reconstructed baseline and
can directly map out the oscillation effect within the
segmented detectors [58]. This is shown in Fig. 7 for
the single sterile neutrino hypothesis with parameters
matching a global fit to νe disappearance data (Ref. [5],
hereafter referred to as “Kopp best-fit”). For this best-
fit mass splitting, more than one full oscillation wave-
length will be visible in PROSPECT Phase I due to the
wide baseline and energy range covered. Extension of
PROSPECT to Phase II accesses more oscillation cycles
and adds statistical precision, thereby enhancing sen-
sitivity. It should be emphasized that the oscillation
measurement in the PROSPECT AD-I is a relative com-
parison between L/E bins rather than between the flux
measured in each AD-I segment. Because the relative
range of baselines spanned by AD-I is smaller than the
νe energy range, each segment contributes to the ma-
jority of L/E bins and relative normalization plays a
less important role in PROSPECT than near and far de-
tector relative normalization does in the recent θ13 ex-
periments. Furthermore, as AD-I is moved, the relative
contribution of each segment to a particular L/E bin
varies, reducing the effect of both correlated and uncor-
related systematic biases more efficiently than a single
extended detector.

PROSPECT oscillation sensitivity is determined us-
ing a χ2 minimization [59]. Systematic uncertain-
ties are included by minimizing over nuisance param-
eters in addition to the new oscillation parameters
(∆m2

14, sin2 2θ14). We take a conservative approach
of allowing uncertainties for these parameters to vary
broadly with little penalty in the fit. Relative un-
certainties in normalizations and uncorrelated spectral
variations between segments are assigned a 1% un-
certainty to match segment-to-segment differences ob-
served in Monte Carlo simulations of the Phase I AD-I.
A simulation-predicted background shape is used (see
Fig. 20), and the signal-to-background ratio adjusted to
account for the 1/r2 flux reduction at farther positions.

The sensitivity of PROSPECT to νe oscillation after
1 and 3 calendar years (6 and 18 reactor cycles, respec-
tively) is shown in Fig. 8. In the first year of data taking,
AD-I will be operated equally at two positions sepa-
rated by ∼1.5 m. The 3-year run will further increase
baseline coverage with deployment at a third location
separated by an additional ∼1.5 m from the front po-
sition. Within a single calendar year, PROSPECT can
probe the best-fit of all current global analyses of νe and
νe disappearance [4, 5] at 4σ confidence level. Over 3
years of operation, PROSPECT Phase I can discover os-
cillations as a sign of sterile neutrinos at >3σ over the
majority of suggested parameter space. The sensitivity

Asymmetry between oscillated and un-oscillated L/E spectra using
the PROSPECT detectors [4].

χ2 =
∑

i,j

(Mij − (α+ αi
e + αj

r)Tij + (1 + αb)Bij)
2

Tij +Bij + σ2
b2b(Tij +Bij)2

+

(
α

σ

)2

+
∑

j

(
αj
r

σr

)2

+
∑

i

(
αi
e

σe

)2

+

(
αb

σb

)2

(σ, σb, σe, σr, σb2b) = (100%, 2%, 10%, 1%, 1%)

χ2 =
∑

i,j

(Mij − (α+ αi
e + αj

r)Tij + (1 + αb)Bij)
2

Tij +Bij + σ2
b2b(Tij +Bij)2

+

(
α

σ

)2

+
∑

j

(
αj
r

σr

)2

+
∑

i

(
αi
e

σe

)2

+

(
αb

σb

)2

(σ, σb, σe, σr, σb2b) = (100%, 2%, 10%, 1%, 1%)

A χ2 test was applied between the simulated IBD
prompt spectrum (Tij) and background (Bij) and a
toy oscillated spectrum (Mij).

Parameters α account for systematic uncertainties
in signal and background.

Exclusion contours were determined from the
evaluation of a null oscillation model with respect to
a 3+1 neutrino model parameterized by (∆m2

41, θ14).

Best-fit values for sterile neutrinos from
previous experiments can be excluded
above 3σ with a single year of
PROSPECT data.

Three years of PROSPECT data will yield high
exclusion of a majority of the reactor anomaly phase
space.

Developed covariance matrix-based fit that
reproduces these sensitivity contours; future
functionality will fully include all expected
systematics and correlations.
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