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Pair neutrinos

Ordzywolek et al. (2004); Misiaszek et al. (20006)
Plasma neutrinos

Ordzywolek et al. (2007)

Neutrinos by weak interactions
Ordzywolek (2009)
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Amendment to the Memorandum of Understending emong the Borexino Collabaoration, the
IceCube Collaboration, the LVD Collaboration and the LIGO Scientitic and Virgo Collaborations
in order 1o incluce the KamLAND Collaboration +

y
August 22, 2076+

y

New Particinant Member«

With this amencment i the Mamaranci.m of Lincerstanding (Moll) signed an July 31, 2015 ane
es ablishing the collabo-ation ameng 1the Lase- Interferometer Gravtaticnal-wava Obeervatory (_IGO]
and its associated soieviific collaborction (LSC), the Eurcpzan Gravikationa' Cbsarvatory and Virge
the High-Energy Neutrino lelescopz cperat2d by e lceCuke Collzburaticn (|lgeCube) and the Large
Valume Detector opa-gted by the LVD Collaboration ILVL), 23 new member | introducec o the
collaberatior: the KamLAND dstector cperatad by the KamLAND collaborafion and reprasentsd ha‘e
by its spokespersor, Kunio nous of the Nz2seerch Center for Neut-ino Scence at Tohoku University «

Allthe terrs and corditens ct the onginal MoU (attached rerein) remain the same. «

<

‘Detectebility of qalact.c supemeva ne_trnos ccherent'y scatterad ¢n xeron nacles In
IMASST,
K. AZ2 et al,, Astreoart, ¥hys. 89, 51-50 1 2U1/]

'A search for eleckror antiveutrinos asscciated w th gravitationa -vwave averts
GA\V150S1d and SN1E12326 using KamlARD ™,
A, Gurndo el al,, ApL, 829 (2], L34 (2016]

"Ther Firaal Selees of Acoreding Supermassive Shars",

H. Uimeda, T. Bnolcawa, K. Omakal, N yoach da, Apdl, 830, 134, S pp. (2C1R)
"Fplesive nuclensynthesis af nitra-stripped Tvps e spernavee’,

T ¥Yeshida, Y. SLwa, 4. Lmeda, M. Shisats, K. Tekahaski. JPS Coal. Proc I oress (3
pages)

‘Neubnno 2yusson trom nearby supemaova proger tors (B3RIL)
voeshida, K. 1zkahzzn), H. Umeda, J Fhys: Sorf Sen /18, U520/ 3 15 pages )
(2013)

‘Supzrrova raultino evens rdaling W the fingl avolulbion of massive slars’,
T Yoshivz, K. Tekahash |, H. Umeda, K. Iz dodbiro, Phys Rew, D 83, 123012 (20
paues) 20T R)7

‘Kam' AND sencitivity 7e neutri=ns frar pre-cpernnyz satass,”
I, 4sakira a7 =1, Ap1 AIR 91 (2016)

*Mazs efection oy pJalsational pair Instebl ity (2 ve~v massive stars and Ima ications fer
lum nous supemevae’,

I. Yoshcz, H. Umeda. K. Maada, |. 1sh, Mon. Not. <. Aston. Soc. 4%/ Jd41-361
[201%)

'Stody of eleczron antieneLb nos asscciated w th gamma-ray bursts using KamLAND,"
K. Asakura 2. 2., Ap) 806 87 (2015)

"The dale acguisibion sysiem of the XMASS caoerimen,”
K. Hirside, Tnurnal of 2aysics: Conleremnee Serics 664 (2018 CR2CIR.

‘Develnpment of nevs data acquisitian system ar Super-Kam nkanda fas nearsy
supemova hiests, (E2RE ©

A. D¢, T. Tomura, Y. Hayato, M. Makshata, 5. Na<ayama, M. Shiozawa, k. Okumwurs,
M. lkeno, 5. Suzux, I Uchida, 5. Yamada, v. Ubaves~ and |. Yokozawa, Proceedinas
of Science (LCHC2015) 1161 (2015

'Pre-supsmova naut ing e s£ons from Uhe cores ir the progentors of core-collanse
SuUgeTIcVae; ara they disunguishab 2 from trose of e cores’,”

C. Kato, V. D. Azar, S. Yamada, K. Ta<ahashi, . Umada, 7. Yesk Ja, K. Iskidoshiro,
4] 308, 156B (2C15)

"“Nevlrino-driven cxplosicns of allrs-ste pped Type Te sopesnovae gecoereliog hieery
e ran shars®,

Y SLwE, T Yoshiaa, M. Shihata, M. (imedz K. Takzhashi, Far. Nt R, Jaeon. Sor
454, N73-3N81 (7015)



KamLAND: detection principle

Anti-neutrino detection: delayed coincidence measurement

- time-spatial correlated events
- Reduction of background events
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F=pF; +(1—p)Fy,

P : survival probability

SHEES[EEEE: p=0.69

Table 3

TBEMEEES: p=0

Fraction of given neutrino flavor emitted by pair-annihilation,

used in formula (9)

Burning ve (V) fraction  v,./v. ratio Average v,
phase (Y0) energy (MeV)
C 42.5 1:11.4 0.71

Ne 39.8 1:7.8 0.99

N 1R O 1-4 Q 1 12

Si 36.3
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http://www.sciencedirect.com/science/journal/09276505
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B Coherent elastic neutrino-nucleus scattering
v, +(A,2)-v,.+(AZ)
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BCharged current neutrino-nucleus reactions
vo+(4,2) e +(A4,Z+1)
vV.+(AZ)-»e*+(AZ-1)
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v.t4A—>v . +4 (do) GiM ( TA)I MI | o o
— ) (ILE)= 4 (12 ) — 2 | iR
dr4 w( A ) - + El' El- Q“ (7 )

Ow = N — (1 —4sin’Oy)Z
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