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NEOS

* Previously HANARO

* To verify short baseline v oscillation
— Tendon gallery (~25m baseline)
— Focusing on neutrino energy spectrum analysis

 Newly developed liquid scintillator for better PSD

e Data taking starts from August 2015
— Aiming at more than 6 months’ reactor ON data

Boyoung Han, Eunju Jeon, Kyungkwang Joo, Yeongduk Kim, Baro Kim,
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Timeline

OFF
for Maintenance

Commissioning Re
on site

Installation Aug.10 Oct.17

completed,
end of July

Reactor ON




Sensitivity

NEOS Preliminary

NEOS Preliminary
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NEOS Detector

50T active P-veto layer
on 5 sides except bottom,

18 x H7195 (27)
+12 x R877-100 (57)

Calibration chimney /
Liquid over/under-flow buffer

~1000 L of Gd-LS

PMT Buffer — in 4T SUS tank,
PTFE coated,

5T PTFE reflector
~1000L
0.5% Gd-LS
(LAB+UG-F)

2 x 19 R5912 (8”)

PMTs in buffer tank
l-metal shield

PMT Buffer

10 cm Borated PE |0 cm B-PE for neutron
10 cm Pb
Muon Veto Detector 10 cm Pb for Y




L_iquid Scintillator

 LAB + Ultima Gold-F (DIN) 9:1
— Better Pulse Shape Discrimination

 High Gd concentration — 0.54 (+0.03) %
— ~/ YS neutron capture time expected.

Small cell test
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Experimental Site

Tendon Gallery of Hanbit Reactor 5

« 2.815 GW,, commercial reactor, with ® 3 m x H 3.8 m core size

e Tendon gallery
— overburden ~30 m.w.e (concrete)
— baseline ~ 25 m

« Distance to nearest neighborhood reactors ~250m
— 1% contribution from each of them
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Construction & Test

April ~ July 2015 in Korea Atomic Energy Research Institute




Installation in the Tendon Gallery
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Installation in the Tendon Gallery

from right from left

A *-- Booth for
DAQ / electronics
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Data AcQuisition

- 38 channels for the main detector:
— 500 MHz FADCs for waveform analysis
(PSD)
— Multiplicity x height trigger
— Regular pedestal monitor

* 30 channels for the muon veto detector:
— 64 MHz FADC
— Charge sum trigger

+ One trigger board controls synchronization
- Data size : ~100 Gbytes / day

 Continuous unattended data taking
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Stable Detector Response
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Pulse Shape Discrimination

Accumulated Waveforms
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PSD

Reactor OFF IBD Candidates
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PSD

Alpha background
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As point sources, utilized to understand detector responses
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IBD Selection

Prompt event

Delayed n-capture
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Detected IBD candidates (/6 hours)
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|IBD Prompt Energy
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Summary and Plan

Homogeneous detector of 1000 L of 0.54% Gd loaded LS
with sufficient PSD power

Close to 2000 IBD events per day. S/N~20.
6 Months’ data (~300,000 v) will be statistically enough to
verity the oscillation.

Further study to reconstruct energy from raw charge
information.

Monte Carlo simulation under tuning to understand
detector responses.

Thank you
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Backup



Independent Background
Measurement N the Tendon Ga\lery
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e Using 780 mL of UG-F LS,
fast neutron rate has been observed for
about 30 days around the ramping up period. = =
e No particular change was found between o
before / after ramping up.
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Temperature (°C)

Temperature
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Entires (/0.2 MeV /day)

Reactor On / Off IBD Events
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