& —epid T ],

D‘U%{\I’/\
ﬁﬂ:j—bl\ﬂ} |
o A wWT 5 —ZFH \
o RS A HISh, EHSA s Lo
o PD o DI
s N A\ = &5
3 /-Iij‘ é/u\ Phi”ip g 7|</EJ< /U\ %éfu\ $n7|<\ rnz—-.|7|‘ﬁ</u\
o D3 o Mz

o FARSA. LR A

o ARSh. REBSA



..~‘Qlo|

L L I O T R R R B L

‘...'.|Q'...‘-|l‘.l.l

-.000"""""".

-
.

s eunesm)ies

. "

-
Cxferpmeanns
e -

""."...-.J‘-
-

-

Qi@ e

N

oa.oo-n-oaola.aoa-il"lll"ll"‘
!..lll.ll...-"'q..‘.'.

L ™
o.l'..'l...“.....'.."

B






History of the Neutrino
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History of the Neutrino
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History of the Neutrino

o 1933F., FermiNBERIZEDERBNHITZ TS

eonN—p+e-+7

o BRIENBWC DRAMDAIFZ "Za—KkY_/:Neutrino(v),
E/fTT S




History of the Neutrino
~First Discovery-~

o 1956F, HRATHD(IREF)=2—F /&R
e Savanna River Plantlc % 28 FIFZ= A\ /S
o V4+p—onte
o ER : CdCl2+H20

o e+e-DXEM v (first) & FEFHENS D v (second) & D
1T VR %=FHE
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PHYSICAL REVIEW VOLUME 117, NUMBER 1 JANUARY 1, 1960

Detection of the Free Antineutrino*®

F. Remnges,f C. L. Cowan, Jr.,} F. B. Harrison, A. D. McGuirg, axp H. W. Krusk
Los Alamos Scientific Laboratory, University of California, Los Alamos, New Mexico

(Received July 27, 1959)




History of the Neutrino

~Evidence of the existence of more than one species~

o FHRATMNSDEET — U+ U
o BEENSHDZZa—KY/EERE?
o 1962, AGS (Brookheven,USA)ICH L\ TLedermansic K5%E

o THREN S ALRHIIC v beam”Z £ RX x
s VYHBHEUKESINS uZSpark chamber(c & > TELAI |

o Ia—AVEBZ —KU/(vu)EdREY
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Al

o Za—KNYU/DEHDE (ve. v u)Z2FDODEZILHR

OBSERVATION OF HIGH-ENERGY NEUTRINO REACTIONS AND THE EXISTENCE - |
OF TWO KINDS OF NEUTRINOS* - < 11

G. Danby, J-M. Gaillard, K. Goulianos, L. M. Lederman, N, Mistry, [0 " >
M. Schwartz,T and J. Steinbergert ol %

Columbia University, New York, New York and Brookhaven National Laboratory, Upton, New York R ¥ 4 J :

(Received June 15, 1962) ark Chamber




History of the Neutrino
~Discovery of v ¢~

o 1975FICIFTLIMNYDOFER. ChOoXWERZZa—MN) /HEE
FEHEEZILSNTEEZDAUNUs o

o HRESNIHIFANDIEND

o 19974, Fermilab (lllinois,USA) {7111 /=DONUT (Direct
Observation of NU Tau)3EE&IC T

o BIRNF—ODOBRFE-—LEESIGEATINIC=a = FUZE-AF
B

o Emulsionh K AR

o DWCADDI VB _a—hK U /ARY N ZHER (2000F ICHER)




History of the Neutrino
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What is the T2K?
What is the neutrino oscillation?
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T2K Collaborator
"o R+l IEY 1o

59 institutions in 12 countries

, Switzerland Japan USA
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2K (Tokal to Kamioka)
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How to make the neutrino beam
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Analysis methoad
(for v dlsaDDearance

#'of events
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choosing the appropriate E and L is also important
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Beam dump
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o BERHET Super-Kamiokande (
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o PMT: 40% coverage
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P(v,— ve) (Accelerator)
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http://www-numi.fnal.gov/PublicInfo/plots/rhc_result_contour_cc_wide.png
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Schematlc View of the Hyper-Kamiokande
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