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Introduction
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Diffuse Supernova Neutrino Background

Neutrinos from
past SNe

. BFEES==1—KY/ (Diffuse Supernova
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Super Kamiokande
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Neutrino-nucleus Interaction
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Neutrino-nucleus Interaction
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Inverse Kinematics
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SAMURAI-79 Experiment
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SAMURAI-79 Experiment
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Research motivation
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Excitation Energy Reconstruction
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Measurement of Recoll Protons
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Measurement of Recolil Protons
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Excitation Energy Reconstruction
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Excitation Energy Reconstruction
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Measurement of Branching Ratio
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Summary
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Atmospheric Neutrino
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Atmospheric Neutrino
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Simulation Setup
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Simulation Setup
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Event Generation
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Event Generation
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Event Generation
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Event Generation

. IRLF—EENSEBHTRILF—ONE—E

A
IGDAIBICK > TIODIRILF—NELKRBZE, LT
NEEEIE DL D NS IZILED S

EIXRXILF—DEWEE. REBFOIRILF—FELGZS

Spectral function

wmi

60

[ ]
\;

Eino [MeV]

50

40

30
20
[— [h||) REH AN e B o * ) l/ #\\ b %
20D RKEGFDES)T — (lab3®) 10
O | | | | - 2 - - -I O
0 50 100 150 200 250 300
Ein1 [MeV]
— 300 — 300 — 300
4 —80 L |
% _ % 100 % N 1 —200
=, A . =, ; =, - :
¥ 250% — 1° 8 250 ¥ 2501 — |80
g . ny g - - -
1 180 80 - i 160
200 — 200 200[%" — —{140
1l —50 i i
i - 60 - 120
150 — =40 150 1501 =00
18830 : 40 B 1880
100 — 100+ 100 —
_ B _ 60
8= 20 B i
50 - 50 20 501 - — 4
7] 10 B -: am - 7 20
0 ] ] ] | 0 : ] 0 O ] ] ] ] O O_ -- .-I- ] | ] ] ] 0
0 50 100 150 200 250 300 0 0 50 100 150 200 250 300

Ein1 [MeV]



Event Generation

Spectral function
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Event Generation
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Selection Criteria
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Selection Criteria

Angular selection
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Selection Criteria

Matching of STRASSE and CATANA
- STRASSETHRHENRIFEMNEL. b hDEH>=CATANAICELET 3

MEIXILF—&D

- FIEIRILF—HDEWNE EZRYIRIEI TN S

B L Rk FDE—LBICHT 5EEO (labR)
- REKETFOBE O MNERLLEDIH C N —
'S 5000 — Ex =10 MeV
= - — Ex =30 MeV
R kG =R DFEIRZNER 8 4000¢ ——Ex=50MeV.
= [MeV] Efficiency [%] 3000, -
10 9.5 2000; -
30 7.7 1000; E
50 5.2 0165030 40 50 60 70 80 60
6 [ded]

35/21



Energy Loss Correction of Oxygen Beam
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Energy Loss Correction of Recoil Protons

. G T IEICATANADIERICAN T DHIIC. FRATGYETIXRILF—%KS
. YMEZEDEDIRILF —Epeforem. BDITFRILF —Eatter & RATEERE AXD SHETE

—

- RITEEBREIFSTRASSETHIE UT:EEIE A A & RIDRDN S HETE
_ . _ Csl crystal
- 85AF _ + — =15
IKH_IJ: Hbd_/dX(/j: 36the BIOChO)ﬁ% © é: (I(— Ak Al and teflon
0.5 mm for each
dE Vacuum Chamber: Al
Ebefore Eafter ! dx X Ax (Cylinder part)
3 mm t
STRASSE Recoil proton
Outer layer: Si
300 um 3
Inner layer: Si 0
200 um t | AL Vacuum Chamber: Al
(Sphere part)
Target: LH2 I 30 mm
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Selection Efficiency

Selection —fficiency [%]

=x = 10 MeV 30 MeV 50 MeV
—dge cut & Track selection 33.7 28.6 19.5
Vertex selection 33. 1 27.9 138.9
Angular selection 17.1 14.1 9.6
—nergy selection 15.8 12.7 3.5
Matching of STRASSE and CATANA 9.5 7.7 b.2
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Excitation Energy Resolution

True Ex = 30 MeV

dangle FrTr 11 T 1 1 LI L | L L LI L L L L T 1 1 | dEkin
g 300 :L LI I T 1 11 l L L I | l L L l L L I T 1 11 I T 1 1 I | Entries 1 5232 g 600 I l I l I I I I Entries 1 5232
E ~ Mean 9.609 E B Mean 0.1642
2 _ Std Dev 6.43 2 - Std Dev 0.751
o 2501~ E O 500f —
200~ = 400 —
150 — 300}- —
100 —: 200 —
50 — 100} —
0 —l L1 1 l L1 11 l L1 11 I L1 11 I L1 11 I L1 1 B 0 B 1 I L1 11 l L1l 11 I L N
0 5 10 15 20 25 30 35 40 45 50 -5 -4 -3 =2 -1 0 1 2 3 4 5
angle between true and obserbed [mrad EiueEqps [MEV]
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Excitation Energy Resolution
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Taill Components
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3. Reacted: BFMNERTCIRRILZRLI U, ZDEBRIH g 10 (1) Escaped
CATANAZ AT bl “fijuee
4. Others: CATANAD#ERB L DRMEICAD, 2 TCIXILF—Z2
% > 2 ICCATANAIC A8 9 % etc. °F

60—

|
SRR RSN UEEDI R F—& j-w
BEREINEIXRILF—DE “E

O_III|IIII|IIII|IIII|IIII|IIII|IIII| IIIIIIII |I




Continuous Input Distribution
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count/bin

Excitation Energy Resolution
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. REZEPEFEBREIT S ET IBNORRIEZEF v XILZRIE

O o ——
160 beam

Branching Ratio

- e.g. “NAmEHE e > —EIT14N+n
- e.g. 12ChHiREE N
- 12C+t,12C+d+n,12C+p+2n
- FMEFREBTRETFORERZD T & THE

AU VHR - BFRLES

STRASSE
LH: target N\

SAMURAI
Maanet

Residual
nuclei

AR R @

G4PreCompoundic &K%
1SN D BEIZE 73 I EE
(10.83 < Ex < 50 MeV)

Channel Branching Ratio [%]
4N + n 38. 1
13C +p+n 11.2
"B + o o./
LI+ 2 + n 0.4
12C+p + 2n 0.2
2C+d+n 5.6
LI+ 2« 5.5
4C + p 3.9
13N + 2n 3.8
Others 12.6

44 /2 ]



Measurement of Residual Nuclel

Particles

A/ZDRKEW4C, BEIFYRTAN, /NS WISND
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118




Measurement of Neutron
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Measurement of Neutron
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Statistical Performance

R BkEE = ROZERRNE (Ex = 30 MeV): 7.7%
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Impact on DSNB
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