Status of ULB HPGe at KERNEL

Dmitry CHERNYAK

Project Assistant Professor . KE n N El A B IRRA TS

Resgar Ch Cen ter f or Neutrin O_SCI ence, Tohoku Un IvVersi ty Kamioka Extremely Rare-phenomena Kamioka Extremely Rare-phenomena and NEutrino-research Laboratory
Email: Dlma@awa.tohoku.ac.Jp @ oo and NEutrino-research Laboratory

KERNEL

The Kamioka Extremely Rare-phenomena and NEutrino-research Laboratory (KERNEL) is located within the Kamioka Underground Laboratory at a depth of 2700 m.w.e. (~1000 m
of rock overburden) and utilizes ultra-low-background (ULB) detectors and specialized facilities to perform rare-event searches for neutrinoless double beta decay and dark matter.

KamLAND?2

RO water system

HPGe detectors \

Experimental Halls| N\ 7i o — @y 0 | | BISERIHIE
. 3 .. . ' .'-. : | =" j‘\k\ / N b
Tan k L | --\'.-w " Va f I i‘c_. i o ’: P /d/“ "LL};‘N\

| _3p (o= T e

. Experimental Hall €

o

|
i
=

|

t L—
S

r------.----.----.
Q_JI |
>
=

! |Area Xe system
: S, Radon-free Ultra Pure
e mE Air System || \water Super Clean Room

LS distillation system System

** HPGe detector: Canberra GC6520 (USA), coaxial p-type, 74% relative efficiency, ~1.4 kg crystal mass Novel idea to use springs as a passive
o lifting mechanism was implemented
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» Operated inside an ultra-low-background shielding from 2016 to 2023; dismantled due to the
establishment of the CryoLab at KERNEL

Refurbished ULB HPGe setup reassembled at KERNEL in late 2025
Passive shielding: 25-30 cm of lead and 5 cm of oxygen-free high-conductivity (OFHC) copper
Lead shielding composed of “Chile”, “HP”, and “old US” lead bricks with varying 2'°Pb activity (~5 Bq/kg)

All lead bricks cleaned in three consecutive nitric acid baths (12 bricks/day), followed by rinsing with
ultra-pure water

* OFHC copper components cleaned according to the Majorana procedure (sulfuric acid — citric acid —
ultra-pure water)
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“* Nitrogen gas is supplied to the inner copper shielding volume at the rate of 4 L/min
< Detector operated in a cleanroom environment (~800 particles/m? for particle size <0.3um) ,
“+ Radon-reduced air supplied; radon concentration maintained below 100 Bg/m3 - Level requlator
evel regulators
Dimensions of the inner Cu shielding allow to place relatively Radon concentration is monitored using N, gas flow rate, Rn-reduced air velocity, room
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