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Introduction

Production of cosmogenic 8He 8He/ °Li: critical backgrounds for IBD (v,)

U+AX—P + n,p,m...
n,p,m... |[+#X —8He + n,p...

1. Mimic IBD events: 3-neutron decay branch
2. Long lifetime: SHe~172ms, °Li~257ms

." . l 3. Similar energies: IBD~8MeV, 8He/°’Li~10MeV
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An Innovative Method for SHe Selection
ldentifying cascade decay of 8He and child 8Li (ground state)

B-B cascade decay: ®He-°Li9S; Fit for ®He-SLi9S-enriched samples

> B-B temporal and spatial coincidence » Two fit with consistent results
 time interval of 8He and 8Li9s ~1s 2D fit for distance of 8He-%Li9%- and AT of 8He and muon
* highly localized 2D fit for energy of 8He and AT of ®8He and muon

» Higher branching ratio ~84%
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Results

1. First measurement of cosmogenic 8He in liquid scintillator

ILi results at Daya Bay

* 8He yields with precision of about 14%
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—and four other experinent:

" °Li®He Experiment
Double Chooz T —
RENO ' ' ' '

» 8He yield is more than an order of magnitude lower
than any other measurement of cosmogenic isotope
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2. Ratio of 8He and °Li yields in three underground
experimental halls (EHs) at Daya Bay

¢ REHl — 456i080%
¢ REHZ — 505i079%
¢ REH3 — 397i060%
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3. Isotopic yield with respect to muon energy
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. 8 LV = +0.34 ., _ T30 40 50 6070 100 150 200 300
H.e at -Daya Bay.. Yo=0.21%573, a = 0.65 1 0.22 Average Muon Energy (GeV)
« i at five experiments: Y,=3.3+ 0.7, a = 0.76 + 0.05
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Previous measurement

Yield (Y), a quantity characterizing the
probability of isotope production, Is
similar to production cross section

Measured yields:
(generally using the (3-n decay branch)

. 8He consistent with zero within 2o level
- 9L with precision of about 10%

Simulation:

- 8He yield is at least 10 times lower
than other cosmogenic isotopes

Measurement for °Li

Utilizing B-n decay branch
Method 1:
« 2D fit for energy (°Li) and AT (°Li-muon)
* 9Liin low S/B samples limited by
dR (°Li B-n)

Method 2:

« 3D fit for AT (°Li-muon), vertical
position, and reactor power
)Li in low S/B samples obtained by
unfolding
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Simulation
FLUKA and four models of GEANT4

« 8He: simulated yields are more than
twice larger than measurements

« 9Li: simulated vyields differed from
measurements by 10-30%
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