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Kamiokande EEmEelets 7K 680 ton days MeV
: 20~
LSD 1992 ®EAEIVFL—4 90 ton 847.3 0~20
days MeV
Sk 2003 X 22500 1496 18~34
upe 2012 ton 2853 16~100
o 2008 5k 270 ton 306.4 21~35
days MeV

— 736 1.8~17.8
Gl 2011 ®EYVYFL—4 270 ton
days MeV

234 3~31.
CllEN e 2012 &IV FL—% 700 ton 343 8.3-318
days MeV
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Kamiokande (1988)
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Kamiokande (1988)
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LSD (1992)
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o 10°
@ P(¥,) <9.0%10* b, s 'em 2, 9 < E, <50 MeV,
- 104k d(P,) <8.2x10° i, s ‘em ™7, 20 < E, < 50 MeV,
e ; All events : ,
o ; ] P(v.)<6.8%10° v, s 'em™?, 25 < E, < 50 MeV,
LD i - -
g 103k <I>(vu+7,)<3.0><107 VytrS lem 2, 20< E, <100 MeV,
< ; P(v,4,.)<33x1075, , s lem™?, 20 s E, <100 MeV.
0 —~10°%
2108
Q i+ " (n.c)
= 7 v.v. + C (n.c
by 2.2MeV L x'° l Fe e
b ms 3106

PR SR T B i i d .
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AP o %+ "C (co)
Enerqgy (MeV) 10 v 1 1 v, . U C ((c c)

12<E<30MeV TIDDREER
I\ DT>y RERFFHE(S 1.6 T R

v energy (MeV)

Fig. 8. Upper limits to the integral fluxes of neutrinos of
different flavours
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LSD (1992)
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SNO (20006)

= 1 ) )

I ) ) ) ) l ) ] ) ) I ] )
|

-— "B Electrons
= — N oulrons

* Data 6 MeV<T <12 MeV

= hep Electrons

=+ Atmosphenc v Interactions
= DSNB Electrons

- A_Lll]

21<E<35MeVI(CE

30
T, (MeV)

I\ DTS

=S RIFEL,

VY NHAfHE

5

(RK{Za2—hkY./) (30.18+0.04

20194 3H23H

Za—MY/HES
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Ve+d—>p+p+e
(Ve TIEXRWY)

25w OO0 LRIE

DSNB FLux PrebpicTiONS AND LiMITS

INTEGRAL FLUX FrLux 22.9 MeV < E, < 36.9 MeV

(cm™2 s (ecm™2s7h
MobEL Prediction Upper Limit Prediction Upper Limit
Beacom & Strigari (2006)
T=4MeV .. 21.1 1.1 x 10* 0.19 93
T=6MeV .. 14.1 1.5 x 10° 0.66 72
T=8MeV .o 10.5 6.0 x 107 1.08 61
Ando & Sato (2003)
(0] 25 D 28.5 1.3 x 10° 1.49 69
NOR-S-INV Lot 34.9 2.3 x 10° 1.06 70

Note.—This table shows the 90% CL upper limits on the v, component of the DSNB flux and model predictions
for different models from Beacom & Strigari (2006) and Ando & Sato (2003).
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SNO (20006)
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SNO (2004)

(HZAT) REFZa—krU ) DER
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v, background

== -
Type of 7, expected coincidences Ea_‘F 1 — I\ IJ / G) | BE{'E
Atmospheric 0.07 £ 0.01
Reactor 0.019 *+ 0.002 Eﬁﬁ B8 — I\ U / ‘ BE -a*)
Diffuse supernovae = 0.005 ( D* E % IR — j— o b
Geo-antineutrinos 0.0
~ T T T I
Total »,’s background 0.09 = 0.01 T 10 7
Non-#, background R : ; ;
Process expected coincidences g C
N
- 0.49 I
Atmospheric v 1.46 £ é i
238U spontaneous fission in detector media <0.79 T 10°L |
Accidental coincidences 0.13 *0.0¢ s ;
XO(n, y)**10O, where x = 17, 18 <0.05
Instrumental contamination (95% C.L.) <0.027
3C(a, ne*e”)1%0 (90% C.L.) <1.7 X 1073 10°F .
Intrinsic: : ;
214Bi: B — y decay 7.6 X 1072
210T: 8 — n decay ~ 1078
208T1: 8 — y decay 8.7 X 107 10 *F $ =
vy — Compton e~ + photo-disintegration n <8 X 107* %,
Total non-7, background 1.59 7523 T
Total background 1.68 fg Zg 3 $
107°F (ﬁ__

n
N
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R EAHE(E 1.77 Y
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KamLAND (2012)

BRFEXESTHIZ
8.3~31.8MeVD

I ! T 1 + I I'l-_l-l___l_-|..l-l-l"]"T L

=" °
-?
Py
Ld
o?
»
"
.
»
+*
»

—e— Kam[LAND data
accidental
fast-neutron
atmospheric v CC
atmospheric v NC
spallation

reactor V,

BG + solar v,

(90% C.L. upper limit)

JWTEENR—Y RRIESRDIER
RILF—4BI8 T25@ D 1EHES

IRV DI SO Y RAABRFEPHEFZERET D

X

=R

Ax—a1—hkU/ (CC)

dlinl

Reaction Number of Events Number of Untagged Events
Vy+p—> u+n 2.1 0.5
v, +2C— ut +n+!'B 0.7 0.2
v +12C— pu~ +n+lIN 0.4 0.1
v +12C— ut +n+!B+y 0.4 0.08
v, +12C— u* +n+'Lita 0.4 0.08
v, +12C— ut +2n+9B 0.02 0.005
Total 4.0£09 0.9+£0.2
Y

A —a1—hkU_/ (NC)

Reaction Number of Events

vM)+12C— v(®) + n+'1C+y 13.2 4—
vM)+12C— v(®) + n+'°B+p 1.4
vM)+12C— v(@) + n+°Lit+a + p 1.4
v(M)+2C— v(V) + n+'Be+2p 0.3
v(D)+2C— v(V) + 2n+10C 0.1

Total 16.4 +4.7

Bl 26.9+5.7
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KamLAND (2012)
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SK(2003)
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SK (2003)
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SK (2003)
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SK (2003)
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SK (2012)
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SK (2012)
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SK collaboration, Phys. Rev. D 85, 052007 (2012)

AT

I

i
|
’

SK-1/111
a5 data
. ‘ v, CC
- o~ 97/ 1L\ v, CC | x&v
Ve\ p L’ l \ \ o5 / BG
Q- / u/m > C. thr. |
=0 , all background
et 15 i
10 f
5 —
= A | + TS _ —
(G- 0)15?0)1*”/#_ © 25 50 V=] 25 50 Fis) 25 50 V=
LT DRAEAIZL S5 1T E (MeV)
Low angle events Signal Events Isotropic Events
Ve \pp’ ~e\%° v ~N é&
n, 7 25 QJ @ — A%
N reconstructed

N (invisible) angle near 90°

20194F3H23H “—a—KNU /RS 20



SK (2012)
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SK (2015)
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SK (2015)
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