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Solar Neutrinos

Michael Smy, UC Irvine
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Expected low energy upturn (5B)
SNOCC _SK (ve scattering)
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~20% in SNO and ~10% in SK distortion is expected from 4 MeV to 15 MeV
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Atmaospheric Neutrinos




Similar plot with thisselected subset: (~2700 events)
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L ook for Non-Zero @, in
Enhancement of v_ for some Angles/Energies

Normal hierarchy: resonance for neutrinos
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Enhancement of Upgoing Multi-GeV Single
Ring Electrons

Single-ring electrons
(2.5<P<5.0GeV)
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Accelerator
Neutrinos
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T2K: Search for v, v, Appearance
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Off-Axis: High Intensity Narrow Band Beam

Far Det. (ref.: BNL-E889 Proposal)
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Michael Smy, UC Irvine



Neutron Detection
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in SK: 0.1% GdCl.,

“Super-KamLAND" could collect
this much data in two weeks
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Choubey and Petcov consider the reactor signal of SK-Gd

Data 99% CL  99% CL 99% CL 99% CL
set, range of  spread range spread
used Am3, x of of in

10 %eV? Amz, sin? f,5 sin” ),
only solar 3.2-149 65% 0.22 — 0.37 25%
solar+162 Ty KL 5.2-98 31% 0.22 — 0.37 25%
solar with future SNO 3.3—-11.9 57% 0.22 —0.34 21%
solar+1 kTy KL(low-LMA) 6.5 - 8. 10% 0.23 — 0.37 23%
solar+2.6 kTy KL{low-LMA) 6.7 7.7 ™% (.23 — 0.36 22%

solar with future SNO-+1.3 k'T'y KL{low-LMA) 6.7 — T8 8% 0.24 — (.34 17%
3 yrs SK-Gd 1.4% 0.25 — 0.37 19%

solar+3 yrs SK-Gd(low-LMA) T0—-7.4 3% 0.25 — (.34 15%
solar+3 yrs SK-Gd(high-LMA) 145 - 154 3% 0.24 — 0.37 21%

solar with future SNO-+3 yrs SK-Gd(low-LMA)  7.0-74 3% 0.25 — 0.335 14%
solar with future SNO+3 yrs SK-Gd(high-LMA) 145 — 15.4 3% 0.24 — 0.35 19%

3 vrs SK-Gd with Kashiwazaki “down” 6.8 — 7.6 6% (.23 — 0.40 27%
T yrs SK-Gd with only Shika-2 “up” T0-73 < 1%  0.28-10.32 6.7%

Table 1: The range of parameter values allowed at 99% C.L. and their corresponding spread.

Courtesv of M. Vaains. UCI
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- Event Reconstruction

2500 - ¥ o000 E
AGAV,MC(BMeV &) oo _:
2000 g E
: ok reconstr. -
el reconsir. =see || Gd vertex:
1000 g ’ﬁ\c’ 1isoa H d\é E
| 0(0 ] - =

1 H E

=00 1o 1 true Gd 1
| Soo f vertex E

o o b

Qa =50 =00 =1 1000 Lol Z250 S0 TS5 1 0=
E-IZ:Ir'-.IEh-!-.I -E: r'-es-nlutrc:ln For mrrelate-ﬂ%"er‘ﬂl:lmﬁb.l Gn:l r‘e-:s-::-luhm f-::-r -::I:-rrelal:e-:f:égﬁe

2500 | ' | I | i
2000 Reconstructed Vertex Correlation _
1500 | reconstr. -

' et vertex -
1000 | ;
500 | :
n 1“—-—-r----r--+--r--r--r---ﬁ

Michagl Smv. UC Irvine



Shape of Gd Events

» Reconstructed Cherenkov Angle “Patlik” variable to remove residual By
. Disadvantage: already used as a spallation events from solar v sample
“quideline’ for the vertex » Disadvantage: needs direction from

low energy direction fit, which assumes

reconstruction (of only €°) i.e. asingle e-like Cherenkov Ring

distribution uses prior knowledge
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New Super-K-Water Purification System

remove 99 9% of Gd
remove 80% of U in single pass

SK Tank

Final Polish RO Pretreatment
Gd Trapping Components) (Gd Passing Components) Courtesy of M. Vagins, UCI



October 2005: Test using K2K's Near Detector

K2K’s 1 kiloton tank is available for large-scale studies of
o Gd Water Filtering — UCI built and maintains this water system
e (Gd Light Attenuation —using real 20" PMTs
o Gd Materias Effects —many ssmilar detector elements asin SK

Courtesv of M. Vaains. UCI



Correlated
(Background-)
Eventsin SK-|
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Conclusion

* Hopeto see distortion of solar v recoll &
spectrum in SK-| ||

o Galn more statistics for atmospheric L/E
analysis
» Search for v, appearance with intense beam

e Plan to add neutron detection to SK-I11 for
reactor v's, SN relic v's

Michagl Smv. UC Irvine
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