Status of the Y2L HPGe laboratory for low background measurements

G.W. Kim?3, D.S. Leonard®, Elena Sala®, I.S.Hahn?, M.H.Lee®, S.Y. Park?, W.G.Kang®, Y.D.Kim®

a. Ewha Womans University, Seoul, Korea
b. Center for Underground Physics(CUP), Institute for Basic Science(IBS), Daejeon, Korea

Peak Net count (count/day)
Isotopes
- - (keV) | cciShivl | CC1Shiv2
S : e | 352

HPGe Detectors at Y2L
YangYang Underground Lab. (Y2L)

Net count (count/day)

Isotopes FeaK
(keV) CC1 Sh1v1 CC1 Sh1v2

32.4+1.4 1.0+0.2 911 3.3+0.4 0.8+0.2
“@gper Dam) 214ph 228\ ¢
. The Y2L is located at a space provided by 295 20.0+1.1 1.0+0.2 968 2.3+0.4 0.7+0.1
the Korea Hydro and Nuclear Power 28U 609 32.6%14 2.1+0.3 232Th  2YPb 238 12.2£0.8 1.8+0.2
(KHNP) company. 214 1764 6.710.6 0.6+0.1 212g;j 727 2.0+0.3 0.3+0.1
e The Y2Lis located in a tunnel where the 1120 8.4+0.7 0.9+0.2 2614 3.6+0.5 0.940.2
. . ~ - - (Power Plant) 208T|
vertical depth is about 700m. | 40K 1460 9.7+0.7 2.7+0.3 583 6.1+0.6 1.7+0.2

* Rare events physics experiments such as
COSINE(DM), AMoRE(OvDBD), and the
low background HPGe facility are
operating in Y2L.

HPGe Detectors at Y2L

* Two P-type HPGe detectors are running now.
A well type HPGe detector is installed.
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» Access to the lab by car (~2km)

[
Sh2 : Shielding of CC2

 Sh2vl : Background level of CC2 with Sh2v1 at the beginning (May 2016) was huge
compared with the CC1. Especially very high levels of Cobalt peaks were found and it
is suspected that the movement parts of the Sh2v1 include stainless steel.

 Sh2v2 : The layer structure is the same as the Sh2v1 but some movement parts were
changed in August 2016.
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Background level : CC1 & CC2

Sh1l : Shielding of CC1 .

e Shilvl : Sh1l was composed of only 15t layer(Copper) and 2" layer(General lead) until
August 2014. Background Net count rate was about 0.023Hz (@50-3000keV).

* Sh1v2 : 3" layer(Ancient lead) was added to reduce the background level from
November 2014. Background Net count rate is about 0.0075Hz (@50-3000keV).

Summary & Plan

* We have 3 single detectors and 1 array detector in Y2L. CC1 and CC2 are running for
material screening now, and an ARRAY is running for background measurement. A
WELL is installed and will be running soon after a few tests.

CC1

CC1 is the first P-type HPGe detector in Y2L. Sh1v1l is the first shielding of CC1 with
general lead and copper and its background level was 0.023Hz (@50-3000keV). Sh1v2
is the improved shielding from sh1lv1 with ancient leads. The background level of CC1
with Sh1v2 is 0.0075Hz (@50-3000keV). 238U level is greatly decreased by factors of
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