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1. Diffuse Supernova Neutrino Background (DSNB) 3. Spectral Fit Analysis: Joint Fit of SK-IV ~ SK-VIII Datasets

The DSNB is the as-yet undetected flux of neutrinos and antineutrinos emitted by all Fit 1 signal and 6 bg spectra to the data in an extended unbinned maximum likelihood fit

core-collapse supernovae throughout cosmic history [1]. Cherenkov angle

= Gd or H
Ve~ N 0 — 20° < §,.< 38° 38°< f.< 53° 78° < 9,< 90°

,-%' | 1 T | | 1 5? 12% |
= — foora ,’L N7 W 4 Data (SK-IV + V + VI + VIl + VIL.5 + VIII)
e F prrie i = / Y Z B DSNB (Horiuchi+09, 6 MeV, max)
'g' [ ] Nakazato+15 ¥ \ +I~ 4? 374/
5107 S - --Y_ -~ N 3? 52 All backgrounds
2 o c 7 Z

ol - Search via inverse beta decay channel o .o | ! { N7 Atmos Ve CC

- =7 } ,4 1 1 Atmos decay e
; - Gd greatly enhances neutron-tagging [2] 3 1§+ Tt 1l zg ‘( ‘( ‘
A R e ) oy lAEL Smos T
Th fical del [1] Beacom, Annu. Rev. Nucl. Part. Sci. 60, 439 (2010) S —— Atmos NCy
eoretical modaets [2] Beacom and Vagins, Phys. Rev. Lett. 93, 171101 (2004) a0 — LaF 3 — Spall °Li
:c-_q * Preliminary 12 ; Accidental coincidence
. f) 3 5 »
2. Key Improvements Over Previous Searches 2 . \ Best-fit DSNB flux:
«— - 1 3 + |+
. . L] | : LT 2 1 0 +1.0/-1.
@ Total ~5000 livedays of data, fully analyzed (~1600 days with Gd) ' N : . | \{ 3.6 +1.6/-1.5
LP\TW”\ AR A R T N I = AN '2 '1
. . . Dﬂ%ﬂéomm 50 %?Eﬁﬁ 7720 30 40 50 60 70 0% 20 30 40 50 60 70 cn S
Spallation dominant region (E, < 23.3 MeV) : Erec [MeV] Erec [MeV] Erec [MeV]
Sideband Signal region Sideband Reduced atmospherlc Na likali : : : Pred: 2.1 B 3.9 cm-z S-1
. 20° <6, <38° A : 38° <0 <53° . 78° <6, <90° NCQE baCkgroundS _ Profll;ltl::lhood (Assumed DSNB model: Horiuchi+09, 6 MeV, max) for Horiuchi+09’ 6 MeV
55 X Shape| "} el using ML techniques M s | i
? 5 P g \ 5057 days g 9 : -y Preliminary
o % 251 : 1257 see #502 e T g |
£ 0f 1 : % I ( ) [ s /| Control of backgrounds:
S %1_5?/ 5 “-Hé 10 — ?:E_:ki:ined (joint fit) | | L o1 ; .« . 0 0
= . | osol 001%c 39| * OLjremaining rate (50% = 30%)
0.5:4 1 0.252’% \\A\M -_!-:J I
(/PSSR e 1690 PP I 1 - ¥ v v, /7, /f 3 * NCy scale (71% =2 45%)
20 30 40 50 60 70 20 30 40 50 EU 70 20 30 40 50 60 70 \ a-—____— "}" | . . .
7 7 160 \‘”“ : ‘ * Neutron multiplicity (40% —>
.o Preliminary / ¥ v/ o\ o R o +12-27%/-30%)
L 2.5?/ g Mlgrathn u gl :
S 5208 1 s . _ ] * Free-floating = pullterm
8 5157 . Reduced systematic _ Aeeet OF%.Cob (0] L L
SET)’ 7 “\ Scale _— N =2 il ZCE R S * Likelihood sum = joint fit
sl " uncertainties using inputs SSNB flux [ —25-11 14
% : | 2 . :
U'Déh?z'owgamﬁﬂ?iéﬁﬁm - 2UI 30 40 50 60 70 ' - 2IU :I3IU“_4UI 50 60 70 from T2K NCQE StUdleS, SK
Erec [MeV] Erec [MeV] Erec [MeV] .
neutron studies, and
fl E,>13.3 MeV spallation MC development 4. Conclusion
(see #342) . . S .

@ Lowering of the energy threshold in the most * The SK collaboration reports a first >2.5¢ indication of the DSNB signhal based on a
DSNB-sensitive region spectral fit analysis of a 22.5 x 5000 kton-day dataset. The best-fit DSNB signhalis
| 9 ceal fit method with back 4 P § n 3.6 +1.6/-1.5cm~s7(4.8 +2.2/-2.0 events yr') for E,> 13.3 MeV, assuming the
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null hypothesis (5x10 one-sided p-value).
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