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SK collaboration®official statement

Currently we do not observe any water leakage from the SK tank
within the accuracy of our measurement, which is less than 0.017
tons per day. This is less than 1/200th of the leak rate observed
before the 2018/2019 tank refurbishment.
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Leak-fixing plan

« Paint all the welding lines with sealing materials

* Bio-seal 197: Fill pinholes and cracks in steel
plates

* Poly-urea based sealant. Newly-developed,
flexible and low-background material.

« The poly-urea based sealant:
« Mechanical strength

« No problem after applying 5 atm pressure
n Gd-loaded water for 5 months sc far

» Passed the JIS standard for attachment
strengtn

‘ 2 :xui:w’w”m . Poly-urea based
¢+ S0ak-test ——— ' . sealant
. . ' . o/ 5, 4 LR I 1 o..sx;\*- i , 77 —-AN

» Effectin light yield less than 2.4% Bio-seal 197 wq |
‘ Re v Il l&':‘.::\_.‘ / Vs R ) I A = | &

* Radon emanation | A ety LT REAN
oL o (4mm) | N\ - Va LGNS N Y| W |8
2z ' \\ \ \".\ a
« ~0.3mBao/m > ~-80 Bq / SK ':‘-. - i 9)
- il
r’
No prablem for solar v measuremeant B EMEAMN 7 EARRAR
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SK-Gd

. SK-Gd: Introducing 0.2% Gd2(S04)3 « 8H20 (~0.1% Gd) into SK
to identify inverse beta decay using neutron tagging.

= Discover SRNs and study the star formation history of the universe.

- ~90% efficiency for neutron tagging.

(Phys. Rev. D 79, 083013)

- Backgrounds (e.g. atmospheric v ) could be reduced.

- Aim to improve the sensitivity by an order of magnitude.
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Benefits on Other Measurements

Atmospheric neutrino analysis.
- Better separation between neutrinos and anti-neutrinos.

Proton decay search.

- More backgrounds (e.g. atmospheric neutrinos)
could be rejected.

Solar neutrino analysis.

- Spallation due to the cosmic rays could be reduced.

Galactic supernovae.

- Early warning.

- Improvement of pointing accuracy.

Declination (deg.)

Right ascension (deg.) - Right ascension (deg.)



Purified Gd2(S04)3 + 8H20

. To continue solar neutrino measurement, the radio-impurities (U, Th, Ra)
IN Gd2(S0O4)3 + 8H20 should be minimized before loading.

= Some companies produced specially purified Gd2(S0O4)3 + 8H20.
. We developed methods to precisely measure radio-impurities.
Long lifetime, 238U, 232Th: |CP-MS (Kamioka)
= S. [toetal PTEP 2017 T13HO]
Short lifetime, 226Ra: Ge detector (Canfranc in Spain, Kamioka)
= S. Ito et al. arXiv:1808.033/7/6 (Accepted by PTEP)
Preliminary [mBag/kgl
Radio-impurities

Commercial
Our goal

Company A <0.04 0.02+0.01
Company B <0.04 0.06+0.01
Company C 0.64+0.10 1.77+0.27

Finally pure Gdz(SO4)32; 8H20 was produced




