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T2K long-baseline neutrino experiment
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Physical Review D 90, 072012 (2014)
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De-excitation y-ray induced by NCQE
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De-excitation y-ray observed at Super-K

e Super-K has the ability to observe 6 MeV y-ray,

as the threshold of reconstructed energy is 4
MeV (SK V).

event example

I'| Super—-Kaniokande Event Displa H
1
ﬁl Hext Event
Display Options Super-Kamiokande |V
T2K Beam Run 33 Spill 962194
<«<|| <|spin] > | >

Run 66833 Sub 498 Event 116083150}
10-05-13:05:43: 51

_| Radius{0Q}

_| Tine Hindow
_| TOF Cut

! , e
Trigger: 0x80000007

) Charge node
@ Tine node

Tining Gate
Rl | [ [ e
0

Local x: 350
Local y: 108

Horld x: -4169.9
Horld y: 4697.2 P




Number of events

Observed y-rays

* Observation period:Jan., 2010~ ]Jun, 2012
 accumulative proton-on-target(I’OT):3.01x10720
* 43 de-excitation y-ray events are selected from data, while the expected
number of events is 51.0

T2K Run 1-3 v interaction Expected fraction
e number (%)
 “6MeV

| —— RUNI1-3 data ]
o NCQE 1 NCQE 34.8 68.2
B NC others ]
! = cC | NCothers 13.0 25.5
6:_T§i 77} Beam-unrelated | CC 2.0 3.9
! ? | Beam-unrelated 1.2 2.3
| ‘% b _
43 il N°*=43 7 Total 51.0
2:- 1 N&P=51.0 Ne"’p_le 2
SR , ] exp ex
o0& i3 o R e N v,N CQ E= N ETP __ N p 34 8

5 10 15 20 25 30
Reconstructed energy (MeV)



NCQE R B EFE

obs _ N\TETP
< obs S — N kag < theory >
9v,NCQE ~ = Nexp _ NE*P 0, NCQE
bkg
43 — 16.2

obs

— —-38 __ —38 2
< 0lRcer >= 51016 X 201X 107% = 1.55 x 10"¥em

NCQE = it B E &
< oncoe >= 1.55= O.395(stat.)f8:gg(sys.) X 10738 o472
Physical Review D 90, 072012 (2014)
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Cherenkov Angle
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Super-Kamiokande IV
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