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One mass scale dominance approx.
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Sensitivity of the upturn

measurement

N N

In the case of (?inze‘, Arf) = (0.1?0,7-9X10'5) |

T

@

Sigma level for up-turn
N

-

Year

First target : 2 sigma
level up-tern discovery
for 3 years observation.
(or exclude the up-tern)

Need to enlarge fiducial
volume with low BG as
large as possible

Also the reduction of the
energy correlated
systematic error is
important.

(1) Enlarge fiducial volume to 22.5kton with low B.G.
(2) Half energy correlated systematic error as SK-1.

The black line shows the 13.3kton (<5.5MeV), 22.5kton (>5.5MeV) fiducial volume

with the same energy correlated error as SK-1

Y.Koshio
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R DIFFAITENERENES-IES

# of events are for 10kpc SN

Super- 32,000 tons of water target. | @ssuming Livermore spectrum.

Kamiokande |~7300 v_p 2¢'n, ~300 ve>ve BXELEZR
FRE TGV, ARTEILEVeRIEL B RIS DA ME

LVD 1000 ton liquid scintillator. 840 counters 1.5m? each. 4
MeV thres., ~50% eff. for tagging decayed signal.
~300 vp 2e'n ER.

KamLAND, | 1000 ton liquid scintillator, single volume. ~300v_p ,
SNO+ several 10 CC on 2C, ~60 NC vy, ~300 vp = vp NCZ
R. WpNCARUKMZ&DTDv, BREDRFELY

BOREXINO | 300 ton liquid scintillator, single volume. ~100v_p ,
~10 CC on °C, ~20 NC vy, ~100 vp = vp NC evts.

vp NCARUKMZIKSTDV, mEDRIELY

ICECUBE | Gigaton ice target. PMT/A AL —FN—FIZHH 5.
~0.75% statistical error at 0.5s and 100ms bin for 10kpc
SN.
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Mirizzi, Raffelt and Serpico, JCAP 0605,012(2006),
astro-ph/0604300

Based on birth location of neutron stars

c 008 —— ¢£=4, u=1.25 kpc |
‘-é Y A W Type la |
E 0.06 | . Core collapse type
> ~ mean: 10.7 kpg
5 0.04f rrm.s.: 4.9 kpc;
8 | _
% 0.02 -
00 —A"% 10 15 25 .;'30
T T d (kpc)
0 10kpc 20kpc
7% probability 16% probability 3% probability
<3.16 kpg | <5 kpc > 20 kpc
> x10 statistics > x 4 statistics < 1/4 statistics
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47 GEj IEIiIeH? (90%C. L. ) preliminary
3.5 SK-II limit = 3.68 /fcm?2/sec

4

Constant Totani et Milaney et Hartnam Kapl i Ado et Fukugita Lunard ni
SNrate al. 1997 al. 1997) et al. etal. al. 2005 et al. et al.
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Relic model: S.Ando, K.Sato, and T.Totani, Astropart.Phys.18, 307( 2003 with flux revise in NNNOS5.
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SK-IVTA 2V Ab— LN =1 EF Bl I%, QBEE

Network Interface Card QTC-Based Electronics with Ethernet
(QBEE)

Ethernet Readout
L] 24 channel input

pvr [ R O QTC (custom ASIC)
R 1A . a 60VIHz Clock ™ 3 gain stages
_ MTrigger B Wide dynamic range(>2000pC)
; factor 5 larger than old electronics
L] Pipe line processing
®  multi-hit TDC (AMT3)
B FPGA
Ethernet Readout

L[] 60MHz common system clock

ration Pulser 1

YE:

L] Internal calibration pulser

[] Low power consumption
(<1W/ch)
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KF5v: &# Dglobal analysis
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Very preliminary ©99.73%
95%
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Sol lobal
_o ar{j Best-fit |
N Solar+KamLA
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Solar global
+KamLAND

SK-l un-binned day/night
SK-ll un-binned day/night
SK-I spectrum

SK-Il spectrum

SK-Ill spectrum (298days)
SNO pure D20 CC/NC ratio
SNO pure D20 CC day/night
SNO Salt CC flux

SNO Salt NC flux

SNO NCD NC flux

SAGE, GALLEX/GNO
Homestake

+KamLAND
Best-fit:
(Solar+KamLAND)

Am?2=7.6x10-° eV?2
tan20=0.46




BHNEV: BiIFShoES

= Neutrino flux and energy spectrum from Livermore simulation
QU $ g (T.Totani, K. Sato H.E.Dalhed and J.R.Wilson, ApJ.496,216(1998))
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10 7}
10 7| _
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1| ~100 %0 CC events
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distance(kpc)
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from Livermore simulation
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Test neutron tagging at Super-K

GdCl, test vessel

02%GdCly————————
Solution 0
| BGO
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( __18.cm ,
This apparatus deployed in the SK tank.

BGO signal (prompt signal (large and long time pulse))
Lookfor-Gherenkov

a+9Be — 2C" +n i |
gnal (delayed signal)
12C* — 12C ¥y(4.4 MeV /
N+p— ... —n+Gd— Gd+Q (totaly 8 MeV)
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Measured time, vertex and energy
distributions are as expected from the
MC simulation.




Taqgging efficiency and BG reduction

Selection criteria of delayed signal:
(1) Vertex position within 2m
(2) Energy of delayed signal > 3MeV

(3) Time after the prompt within 60usec.

(4) Ring pattern cuts
Selection efficiency is ~74%.
With 90% capture eff. by 0.2% Gd,

- Taqgging efficiency is 67%

While the chance coincidence
prob. is estimated to be ~2x104

It almost satisfy the requirement to
remove remaining spallation background

at 10 MeV.
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