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IBD Event Selection

IBD Topology-based cuts:
- Neutron Capture region
- Prompt PSD
- Prompt-delayed Distance
- Prompt-Delayed Timing
- Fiducial z-cut

Veto cuts:
- Muon Veto Time
- Neutron Veto Time
- Recoil Veto Time
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Recent published analyses
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New analysis: Data Splitting (DS) Previously:
- Single data period processed using 

single analysis configuration.
- Configuration conservatively chosen 

to represent final detector status.

New goals:
- Leverage dead channel evolution to 

enhance recovery of statistics from 
earlier dates.

Splitting Criteria:
- Each period starts immediately 

after a new calibration campaign.
- Each period contains one full RxOn

period preceded and followed by 
RxOff periods.

- Keep RxOn/RxOff data between 50-
70%
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New analysis: Single-Ended Event Reconstruction 
(SEER)
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New analysis: Detector configuration for each period
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New analysis: preliminary results and 
summary

Achieved Improvements:

- IBD counts (x1.2)
- Eff. IBD counts (x 2)
- Signal to cosmogenic 

background (x 2.8)
- Signal to accidental

background (x 2.4)
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New analysis: motivation for flux analysis

Flux anomaly might be better understood 
than ever (Kopeikin 2021). Still, a PROSPECT 
flux analysis is still relevant:

- Updated and more precise measurement
relative to flux predictions. Benchmarking.

- Controlled flux uncertainties for a precise 
spectra comparison analysis.

- Reactor power monitoring for verification
and safeguards. 
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- Previous oscillation measurement was 
statistics-limited. Increase in effective 
statistics (x2) will improve current sensitivity 

- Multi-period analysis allows for the use of 
additional baseline bins which result in a 
sensitivity gain. 

- A new framework capable of producing a 
joint oscillation analysis for each data period 
is being developed 

- Future joint-oscillation analysis with other 
reactor experiments 

New analysis: multi-period oscillation analysis
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New analysis: multi-period spectrum analysis
Previous PROSPECT analysis New SEER+DS multi-

period analysis
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- The implementation of a period-by-period 
analysis allows for the treatment of each 
period as an independent experiment. 

- Following the work done during the joint 
spectrum analysis, a new unfolding 
framework has been developed to jointly 
unfold the prompt spectrum from each 
period into one final antineutrino energy 
spectrum 

- This new framework paves the way for 
multi- experiment and multi-reactor joint 
antineutrino energy unfolding 

New analysis: multi-period spectrum analysis
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- PROSPECT-I data still presents a 
fantastic opportunity to obtain world-
class physics results. 

- Increase in effective statistics caused 
by new DS+SEER analysis will have a 
significant impact on new efforts such 
as spectrum and oscillation 
measurements 

- Multi-period analysis motivated the 
development of frameworks that will 
facilitate joint studies between 
different reactor-based experiments 

Summary


