i ARG 2
»
B

b &
g f- %
A
e
o
.
-~
“

e
-
P

b B

& »

’J Che

LS SRR \ S AR
SRR T Nob ok iy
iR S Tady

.

x o “‘. “Vb...bll‘.

' O

€

‘ - \ l ) & 5 “a -’; - I .0, " »
ik N w n‘\* ‘ ‘ég/ S LR T '*‘Z"rvf‘«c’f A Mt
4 wﬁ N SR 'a ' by ‘\‘J"t«t - 17 ) =, AR D MR N YA SRV
.- Lo PR R I P DT SRR PR o A R
B e . ;;; , .ia P & : ' 9 » ‘e S i | s ¥ P e e

- ‘.Qy Bo 9;5’ -

e “ e »/ \Y 3 ;".\ %
>

K -
e
= ¥
> me
_ﬁ
.i‘

. 3 . : :
‘ v'_ ‘ ff“‘.& g : _ p ,‘ J \’ p ' 3 g : ~ .
R Q“ (‘.Q.‘ AT Q_\{*" RS~ Moy Ly L B a4 W ¢ N\ r g 2 A 8 AN ug? AR




A=IN—hHZAHh>FT (SK)
50ktonDKREIKF L > 72

- MM T 1000m (2700m.w.e)

- NERREEE 11129 D 20inch PMT
40%DHEHEBEER (SK-Il fFR<)

- IRINF— Za—NIU/ AT, BEIEAR

= Ve
o
L
Sl Lgt -
oA
e ~'M! L r——
-1 = " 2 — | g
= Paw-=
. 1.7 ""
‘ .
:‘ . @\_ "Lg_
Sl
L sl J charged
A !} : ‘ :
| =) particle
. “ | ;:: ';9“
0D s
J

EF=a—hkY /|

Sa—AvZa—kY/

%
imes (ns)

o

AW T R )L F — 3 s IS S

MeV

GeV

TeV

Times (ns)

NE=—a2—KU/
BfE(ER)—a—~J)/
R

KRR/ IEes =1 — kY /




A=\

—NZAAYT-ARY =L (SK-Gd)

100

}i%? 90 I.l.lll.l....l-l....lEl.r‘.alllg. .a.l
A I‘ U/ o
— —80 ~75% n-capture on "
Ve HRUZ=Y LA 370IIIII5I/9IIICII9IEII?IOIIIGIIdII. :
= q;p o [ |
i rri:? Gfi Z60.50% n-capture on Gd - .
p \ 850.................... @ ||
| ) «» @ —Q80 o, Firstloading (20200 /& 1 1
e -1 O 30 : : :
> 9_) n 8] 8]
; 220 n o n
® 10 . - .
* / \ m I -
I=l=5 '~ / & 1 0 L} a u
rxﬁ;eaf ﬁﬂf{? Y 0 0.001 0.01 0.03 0.1
- 0
total 8MeV Gd concentration [%]
BEFDES hiEFH S DES N?O'”
Q
= |\ S s B | g
= WV M F IR ERNER -~ B107
T e _—
B2Gd 0.20 740 5 2
154Gd 2.18 85.8 i 3,
155G1 . ) — — —
G 2047 v Le glo™ FE~—7
157Gd 15.65 254000 8
158G 24.84 2.22
160G 21.86 1.42 :
H 99.99 0.33 102 Ml/
160 99.76 0.0002 E
329 94.8 0.53 /S —FESW, +e) ( )
ES(v, + e

. AR ZDL -

AP 1R
DSNB#J’

87J<5FD¢% (Gd,(SO,); - 8H,0) &

|||||||||||||||||Mm

10 20 30 40 50 60 70 80 90 100
Neutrino Energy [MeV]

AR SESKICGdZEA (20201

E7A D 50.011%Gd)

== ===
==

SRIE/B
FREM L, BT AA

I

= REREZNERR L

RBGERE T2 S



Signal Efficiency [%]

Signal Efficiency [%]

100

80

60

40

20

SK-Gd(0.011%) TOERFRIR;

SK-IV
——

:

Preliminary

IR

K#H=

|
—eeee |
—

—

SHE+AFT, precut
spallation cut

effwall, pre-/post-activity cuts

ring clearness cut
charge/hit cut
Cherenkov angle cut

neutron tagging (tagged-n =1) -

|

—h
o
N

-l
o

—g— SK-V/| 552.2 days, Observed 90% C.L. (This work)

SK-VI 552.2 days, Expected 90% C.L. (This work)
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SK-Gd(0.011%) TOERFRIR; Preliminary
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E,.c [MeV] Observed Expected background p-value

7.5-9.5 5 9.19 + 3.58 0.841
9.5-11.5 2.78 +£0.93 0.177

15.5-23.5
23.5-29.5

No significant excess is observed.

10 20 30 40 50 60 70
Erec [MeV]
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Gd loading Procedure
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Gd dissolving system upgrade
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Added Gdg(SO4)3'8HQO amount [kg]
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Amount of loaded Gd sulfate

27304kg of Gd2(S04)3 8HzO§+ 4.4% moisiure

\

_ » 7/4, Finished!!
5/31, Injection in commissioning - 6/16, Maintenance of |
phase with 120t/h - the dissolving pumps ;

6/1, Continuous injection
started with 60t/h

6/3, Gdé(SO4)3 amount in one batch 18kg —> 17kg

6/2, Injection flow rate to the dissolving

. Target
4/ system was increased. 2.66t/h — 2.80t/h : .
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Total Gd amount
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preliminary

(Gd amount

Molecular weight

Gd Gd,
157.25 3145

Gd,(S0,)s
602.69

Gd,(S0,)s -8H,0
746.81

T1 Net amount
@ | 13212kg of Gd,(S0,)5-8H,0+2.5% water
12884kg of Gd,(S0,)3-8H,0 = 5426 kg of Gd

(@) | The water in the tank and the water system
=49383000kg

(2) |+ During SK-VI, Drained from the system

11103.7L of 0.0260 % Gd,(S0,)5-8H,0 = 11103.7L of 0.0110% of Gd
water = 2.9kg of Gd,(SO,),-8H,0 = 1.2kg of Gd

 For 2-1,3-2 tank cleaning, Drained from the system

« 5.5 tons of 0.0260% Gd,(S0,),-8H,0 water = 5.5 tons of 0.0110% of
Gd water = 1.43kg of Gd,(S0,)5-8H,0 = 0.605 kg of Gd

SK-VI Lost amount
4.3kg of Gd,(S0,)5-8H,0 = 1.8kg of Gd

SK-VIl Gd amount -2 +®3
16412 kg of Gd

31451 kg of Gd,(S0O,)3

38973 kg of Gd»(S0,4);:8H,0

SK-VII wt% concentration

@ « T1.5 Added to the system

-« 27304kg Gd,(S0,);-8H,0+4.4% water = 26115kg of Gd,(S0O,);-8H,0

« After T1.5, Remained in the system
« 16.1kg of Gd,(S0,);-8H,0 +4.4% water = 15.2kg of Gd,(S0,);-8H,0

» After T1.5, Drained from the system
b 700'. Of 1% [Gdz(SO4)3'8H20+44% Water] = 66kg Of Gdz(SO4)3'8Hzo

T1.5 Net amount
26093kg of Gd,(S0,4);-8H,0 = 10988kg of Gd

@D-2+0)
/(13212-4.3+27304+49383000)

= 0.0332% Gd
= 0.0636% Gd,(SO4)3
= 00789% Gdz(SO4)38H20

Error~0.5%

B> 7))L U Te K%z [RFIRFED T (AAS)

AmBefRiE %z B\ - &IE

T—E
1329 = 1 ppm
. 327~340 ppm



Am/Be source calibration preliminary

24]Am —> 237Np + O
Be + a > 12C + r (4.4MeV) + n

4 R

Scintillation in BGO Captured by Gd or p
Prompt event (T=0) Delayed event

Am/Be source
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U/Th concentration
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Measurement
by ICP-MS

Ln procedure
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SK-Gd(0.03%) DSNBERFEDEZE

DSNB spectral fit sensitivity at SK with Gd
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—— 90% sensitivity
Modern DSNB predictions
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SN/\—=XA M= a—k VY / Huk—2%

Astrophys.J. 935:40 (2022)
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No Gd g !

Pointing accuracy 2 No oscillation

at 10kpc SN :4deg g 6 W/ oscillation (N.H)
W/ oscillation (I.H)

(N.H case)

Current 3.5deg 2
(0.01%Gd, g
Search for delayed sigg
with current trigger ©
threshold) - Y
oot urent en
Next 2.9 deg 2 38% 75%

(0.03%Gd,
lowering threshold)

Pointing accuracy (90%C.L) [degree]

[N

Declination (deg.)
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Right ascension (deg.)

Neutron detection efficiency 1ol
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