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MC geometry

Surface of Tank
Surface of Acrylic area
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Boundary condition
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® Physics process : Total internal reflection, Fresnel
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Boundary condition

® Refractive index

® water :n(energy) = |.34~1.36
Acrylic area :acrylic @ acrylic:n = 1.49 (temporary)
® Attenuation length

® water : 3~50m

® acrylic : 3m (temporary)

Tank(mother) \ | 4Z Which skin used ?

Acrylic(daughter) | acrylic skin
FV(grandkid) k‘ /3 2. FV skin

3. FV skin

4. acrylic skin

Tank : water

FV :water

mother — daughter : daughter skin
daughter = mother : daughter skin.
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Check boundary process

Single p (300MeV/c,center) OV ZHEH TR THD &...

® Generate in FV or Acrylic area —
few FresnelRefraction — outside

® Generate in Acrylic area = Many

FresnelReflection — Absorption or
FresnelRefraction

® Generate in FV = Many
FresnelReflection = Many Total
Internal Reflection — Absorption
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B2EHICCDKDICRZ S (B Optical fiber).
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Check boundary process
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Cosmic MC

u :300MeV/c, | GeV/c

water(4cm) acrylic(lcm) radius of tank : 5¢cm
u:300MeV/c 1 GeV/c
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Neutrino interaction MC

® Flux setting

® Jnubeam 10c (GCALOR) : le5 trigger x 10 file. & Low
MC stat.

® at ND5 (— temporary used. In near future use flux at
Mizuche-Tank placement)

® Neutrino interaction

e NEUT 5.0.6.

® Vertex is uniformed in Tank. If without water in FV,
vertex is uniformed outside FV.

® Simulate two times with same NEUT file. (with water in
FV, without water in FV).
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MC normalization

® Mass of water in Tank

® 2.5 ton (water with FV)

® 2.0 ton (water without FV)
® Molar mass of water : 18.02 g/mol
® Nucleon number of water : |8

® Avogadro's number : 6.02¢??

# of interaction in Tank (water with FV)
= Flux [/cm?/10?'POT] % 2.5 ton x 18/18.02

[mol/g] % 6.02e*3 x 0 [cm?]
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Energy spectrum
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Ratio (NC/ALL)

Ratio NC/CC around peak

energy region
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— Compare with cross-section table
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Neutrino cross-section

This cross-section table for water-target was made
by Hayato-san (for INGRID study).

Numu cross-section Cross-section ratio = (NC ALL) / (CCQE+CC1pi+CC muti-pi)
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Around 0.6GeV, ratio of interactions : NC/CC ~ 0.5
— Consistency check is OK
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Event selection

® Use Only HIT PMT = p.e.>= 2 p.e.
® Simple analysis cut : Total p.e.> |50

® TJotal p.e. = Sum of p.e.of HIT PMT.
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Total p.e. distribution

Vertex in whole Tank, water with FV.

Total pe (with HIT threshold)
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Total p.e. distribution

Vertex in outside FV, water without FV.

Total pe (with HIT threshold)
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Sub. of total p.e. dist. (CC+NC)

Subtraction of total p.e.: (water w/ FV) - (water w/o FV)
Total p.e. distribution of true vertex in FV.

Total pe (with HIT threshold)

Subtraction

true vertex in FV
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Sub. of total p.e. dist. (CC)

Subtraction of total p.e.: (water w/ FV) - (water w/o FV)
Total p.e. distribution of true vertex in FV.

Total pe (with HIT threshold) : CC
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Sub. of total p.e. dist. (CC)

Subtraction of total p.e.: (water w/ FV) - (water w/o FV)
Total p.e. distribution of true vertex in FV.

total pe (with HIT threshold) : NC
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VU energy w/ water in FV after

total p.e.> 150 cut

Neutrino energy (after total pe > 150)

Neutrino energy [GeV]
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VU energy w/o water in FV after
total p.e.> 150 cut

Neutrino energy (after total pe > 150)
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Subtract of Vu energy after total
p.e.> |50 cut

Subtract of v, energy spectrum (after total pe > 150)
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Efficiency (w/ water in FV)

(# of events after total pe>150)/(# of interactions in whole of Tank)

Efficiency to v, generated in Tank (w/ water in FV) of total pe > 150 cut
L l L L

;‘ lllll LA L I

S 2 CCeNC _

S - CC :

c I —
= 150
P n
— n
= i
z 1F
& i
=T
0.5"

| oo ULl
0 3:—0-0-““"-.' |.¢.| T T i

lllllllllllllllllllllllllllllllllllll

0 05 1 15 2 25 3 35 4 45 5
Neutrino energy [GeV

Friday, October 8, 2010 23



Efficiency (w/o water in FV)

(# of events after total pe>150)/(# of interactions out FV)
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Efficiency

(w/ water in FV, true vertex in FV)
(# of events after total pe>150 in FV ) / (# of interactions in FV)
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