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Water Leakage from SK tank

After filling the tank completely with water, we started the water
leakage measurement from 11:30 on 31st January to 15:52 on
7th February, 2019. (7 days 4 hours 22 minutes in total)
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Conclusion

» 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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Isotope Half-life Decay mode Yield Primary process
[sec.] [x10~ "muon—'g'cm?]
AAAAAA R R
BN 0,624 3 0.02 80(n, p)
17N 4.173 Ba (ETxX)LF¥— 059 80 (n,n + p)
N 713 By (66%), B (28%) L (n, p)
16C 0.747 Bn (ETX)LF— 0.02 (7=, np)
PC 249§ (63%), B (3T%) 0.82 (n, 2p)
B 0.0138 By 0.02 (n, 3p)
u*ﬁ% - 13O0 0.0086 B+ 0.26 (wp+2n+pu +7)
1B 0.0174 i 1.9 (m=,2p+n)
12N 0.0110 g+ 13 (m+,2p + 2n)
rhit 7 12B 0.0202 8- 12 (n,a +p)
160  2Be  0.0236 8- 0.10 (r-,a+p+n)
___________ . Q 1Be 138 B (55%), B~ (31%) 0.81 (n, a + 2p)
------ . ULi  0.0085 BR mxh 0.01 (n+,5p + m+ + 70)
°C 0127 g+ 0.89 (n, o + 4n)
160 i 0178 B (51%), B~ (49%) 1.9 (r~,a+ 2p+ n)
8B 0.77 B . 5.8 (m*,a +2p+2n)
" 160 SLi 0.838 B- TEEI*M/:\'—— 13 (r",a+2H+p+n)
................... He 0119 B (84%), BEH (16%) 0.23 (=, %H + 4p + n)
*ﬁ? » lO ........................................................................ 351( ...... ) ...............
T 5 Y, n
15N 773 (v,p)
140 13 (n,3n)
N T 295 (v,n+p)
- mE : i
Y
uo o RFAFM 225 (n,”H+p +n)
2 ~
. BRI 1o n. 4 )
) n,«x n
up e BTR)LF— 174 (rE,a+p+;z)
C 7.6 n,a+ 3n
108 7 (n,a+p+2n)
10Be 24 (n,a+2p+n)
Be 38 (n,2a)

sum 3015
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Table 7.5: Summary of systematic uncertainties on the observed event rate in percent for
the FHC and RHC sample components. The fraction of each component, listed as “Event
fraction”, is shown together in percent. For the beam-unrelated events, the total uncertainty
entry represents the statistical uncertainty.

v-NCQE ©»-NCQE NC-other CC Beam-unrelated

Event fraction 75.0 2.0 17.8 3.7 1.5
Neutrino flux 6.7 8.6 7.3 6.4 -
Neutrino interaction 3.0 3.0 8.2 16.5 -
FHC Primzu‘y—q production 11.0 10.6 6,'() 6.67 -
Secondary-vy production 13.5 13.4 19.5 17.6 -
Oscillation parameter - - - 4.1 -
Detector response 3.4 3.4 2.0 5.2 -
Total ecror 192 197 233 267 3.0
Event fraction 19.0 59.9 16.5 2.5 2.1
Neutrino flux 7.0 6.4 7.0 6.5 -
Neutrino interaction 3.0 3.0 10.8 38.2 -
RHC Prinuu‘y-q production 122 11.4 37..:') 0.5 -
Secondary-vy production 13.6 13.1 19.3 214 -
Oscillation parameter - - - 3.1 -
Detector response 3.4 3.4 2.0 5.2 -
‘Total ecror 201  19.0 234 447 3.9
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Table 12.3: Summary on the NCQE background uncertainties for neutrinos and antineutrinos
for each energy region. The numbers are shown in percent.

Energy [MeV] 7.49-949 9.49-11.49 11.49-19.49 19.49-29.49

T2K cross section (in this thesis) +32/—-25 (+31/-25)
~Atmospheric-v flux 1515
Flux difference 51
‘Spallation cut 33 33  1(1) 0(0)
Cherenkov angle cut ~ 42(42) 50 (50) 18 (18) 84 (84)
~Other third reduction 33 33 3(3) 3(3)
Neutron tagging efficiency 21 (21)
Neutron multiplicity 40 (39) 41 (40) 40 (40) 41 (42)

Total (neutrino) +72/—-69  4+77/-74 +60/—57  +102/—-100

Total (antineutrino) +71/—-68  +76/—74 +60/—-57  +102/-101




