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@ Introduction 2 Antineutrino Event Selectlon (nH)

Prompt signal (p) energy cut: 1.5 <E < 12.0 MeV

Delayed signal (d) energy cut: (nH peak energy = 30 range)
Time correlation cut (delayed time cut): 1 < Aty ; <400 ps
Reject spontaneous PMT light emission (“flashers”)

Recently, the Daya Bay Experiment has made substantial
progress in understanding reactor electron-antineutrino
disappearance with their neutron capture on gadolinium
(nGd) sample. Here, we discuss the study of neutrino
survival probability with a new neutron capture on
hydrogen (nH) sample at Daya Bay. The backgrounds
(accidental, fast neutron, °Li/3He and Am-C) could
contaminate the nH correlated prompt-delayed signals. :
Background studies are important for extracting a clean nH N S T S T
sample for a precision measurement of 6.
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Distance cut: Distancey, < 0.5 m
Muon veto
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Water pool muon (inner water shield > 12 hit PMTs or e S
outer water shield > 15 hit PMTs), reject signals in (-400, 400 ps) Prompt Energy [MeV]
AD muon (Energy > 20 MeV), reject signals in (-400, 800 pus) to the muon

AD shower muon (Energy > 2.5 GeV), reject signals in (-400 ps, 1 s) to the muon

e Detection of Antineutrinos

InVerse bEta decay (lBD) 8 functionally identical detectors
_ n reduce systematic uncertainties
Vo+p—oe+n

prompt signal: e+  annihilation,

(4) Fast Neutron Backgrounds

Energetic neutrons created by cosmic ray muons entering an
antineutrino detector (AD) could mimic IBD events by recoiling off

3 zone cylindrical vessels
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® Accidental Backgrounds Srompt energy with geometry-cuts

The accidental background is caused by the random coincidence of a prompt-type single o |
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P ey el z Pranpt Encgy ety e Method: The background was studied by using a special x80 stronger Am-C source
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neutron decay. This gives a correlated beta-neutron pair and (Prompt spectra of correlated pairs after accidental background subtraction. AD5 and AD4 are in one site.)

mimics IBD events.

Method: The correlated background from the B-n

cascade was evaluated from the distribution of the time |
since the last muon (requiring a neutron detected within '
(10, 200 ps) after the muon), which can be described as wl}
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@ Summary

* The backgrounds (accidental, fast neutron, °Li/¢He and 241Am-13C) in the
hydrogen neutron capture signals are studied. The study methods are
validated by various techniques.

* The background rates/spectra are estimated from the study methods.
* A precision measurement of 6,; with hydrogen neutron capture will come
in the near future.
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A,,: the muon rate dependent on the muon selection criteria
A;: the decay time of °Li and 8He, respectively
N;: the number of B-n events for °Li and 8He, respectively

time since last muon [s]
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