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@ Nobelprize.org

The Official Web Site of the Nobel Prize ° Video @ Podcast

Nomination Ceremonies Alfred Nobel

Nobel Prizes and u’g}" , The Nobel Prize in Physics 2015
Laureates %Y Takaaki Kajita, Arthur B. McDonald
Physics Prizes ¥[ €| 2015 |3
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v About the Nobel Prize in Physics The NObel Prize in PhYSiCS
201Ssummary 2015

\Il Nobel Prizes in Physics

Photo © Takaaki Kajita
Takaaki Kajita
Prize share: 1/2

All Nobel Prizes in 2015

Prize share: 1/2

The Nobel Prize in Physics 2015 was awarded jointly to Takaaki
Kajita and Arthur B. McDonald "for the discovery of neutrino

oscillations, which shows that neutrinos have mass”

¢ “For the discovery of neutrino oscillations, which shows that neutrino
have mass”

o (CFa—FI)/DNEEFHFDODEEZRLEZA—MNIJIRBEHEZDER)



o 1R

http://jnusrvOl.kek.jp/~kobayasi/hiroshima

3




INSESEE 2002/ —N)LVYEEE

Eﬁ%ﬂﬁl-%ﬂ‘é/w A=FHRIERR.
d)ﬁﬁlu«lbt

“Rungliga
Svenska Vetoriskapsakadentio.
fuarden 8 oktober 2002 bestutat

att med aet

somt dettat dr tullerkanmes den somt inom
fystkens omriide gjort dest viktigaste
upptiditen cllor uppfinmingor
sed ona halften gonensamt belona

Musatoshi Koshiba
arc Raspmond Dais Tr
o banbniytande insiatser inom astro
fystken. siovskile for detektion arr
A(‘mn/w nentrine

)

FEDERE




2014. 12. 5

ASH




mzoosfﬁ/—&‘)b%iﬁ

8§ The Nobel Prize in Physics 2008

"for the discovery of "for the discovery of the origin of the
the mechanism of broken symmetry which predicts the
spontaneous existence of at least three families of
broken symmetry in quarks in nature"

subatomic physics"
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There were problems in the early days of 3 decay.
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Total hits since November, 1996

@ Welcome!

@ Transparencies (under construction)

@ Tentative scientific programme (as of May 28) [text 7K]

@ Phone and FAX numbers for the conference (April 1998)

@ Bulletin #2 (January 1998) [text 29K] [PS 290K] [compressed PS 89K]

@ MAP1: Route map to Takayama (see Bulletine2 for details) (January 1998) [GIF 11K]
@ MAP2: local map in Takayama (see Bulletine2 for details) (January 1998) [GIF 25K]
@ Registration (January 1998) [on-line registration] [PS 25K] [compressed PS 17K

@ Bulletin #1 (October 1997) [text 9K] [PS 95K] [compressed PS 30K] -
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VOLUME 81, NUMBER & PHYSICAL REVIEW LETTERS 24 AuGUST 1998
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Evi for Oscillation of Atmospheric Neutrinos
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KamLAND#: H 2§

KamLAND: the ultimate
reactor neutrino
oscillation experiment

*1 kton lig. Scint. Detector
in the Kamioka cavern
*~1300 17" fast PMTs
+~700 20" large area PMTs
*30% photocathode coverage
*H,O Cerenkov veto counter
*Multi-hit deadtime-less
electronics
+ Am? sensitivity 7x10-¢ eV?
LMA-MSW solution
within reach on the earth !




KamLAND @5

| HEEL(km)EMeV)IZ, |

A Am? L
—— oscillation  P.. =1 —sin? 20sin*( T B
L
------ decay  P.. = (cos?0+sin? Hexp(—%ﬁ}}i
1 L
——————— decoherence p., =1 — 5sin®20(1 —exp(—73))
14 - [ ® EamLAND daa
i T —— best-fit oacillation
12 r T ~--- best-fit decay
: b — bestfitdecoherence|  With real
1 :ﬁ;‘“':#’:'i:‘ = reactor
[ r F S distribution
208 r /
g | e T 1 i
0.6 M Coesgen — A
o n s I = 4 % ¥ lI|
[ v P:lo\'mhm T h rﬁ ideal
B e " | oscillation
0z [ 4 Rowo r ' »_ pattern
[ % Erasnoyarsk T
ﬂ [ prvaonl 3ol 1 B 1 I 1 1 | | | | 1 I 1 1 I 11 1
w? w? w' 10 20 30 40 50 60 70 BO
L,/E (km/MeV)

RER !

L,=180km is used for KamLAND
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Constraints on Zmlz!, 512
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0.10.20.3040.50.60.70.809 2468
sin(@) Ay?

QK+SNO :
“Solar Neutrino Problem” is now
understood as neutrino oscillation

an (u)
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