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http://www.icepp.s.u-tokyo.ac.jp/hecsubc/activities.html-

OHearing (6/27/2009~6/12/2010)

o LHC, neutrino, B, ILC, FH, u, K, n
OfDUI—TU9—

oKick-off: 6/25/2011@%E X

IRILFXF—70>T4F7,. Za—k )/, JL—/\—
(BKn, pt) . #FEER., FHEH

ot TRAFEE - FEHEHE . 7/29/2011@IPMU
0J-PARCTOOYE : 8/9/2011@3-PARC

v, i, K, n & JIESS
oS54 5 —DYE . 9/10/2011@ B HEK
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1. New Physics in the TeV region
2. A window to access the GUT physics
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|-PARCEER TG < 138

ONew Physics in the TeV region.
o SUSY, Extra-dimension, etc..

OA window to access the GUT physics.
ov mass and the information
ov CP
o Proton decay
o Charged lepton flavor violation



A new physics in the TeV region

K> 2%u'v
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V., Ve VvV

| Diagonal elements by] [ Muon LFV ] MLHCTRAZGEWLN? ?

g-2, EDM (u—ey, u—e conv.)




/ \ S U SY | I IKI d I W Altmannshofer. et. al.
O e ~ Nucl.Phys.B830:17-94,2010

uMNFEM?

@
@
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GUT Physics

R.N. Mohapatra@NuFact2011

Minimal Lepton Flavor
Violation + See—saw

G.G. Ross@LP2011
R.N. Mohapatra@NuFact2011'1



R.N. Mohapatra@NuFact2011

Proton Decay

12



J-PARC Facility
J” (KEK/JAEA)

Design Intensity

Neutrino Beams 750kW

(to Kamioka) FX: ZEUOVERYUHL
_———

L=

The world highest intensity oroior ziccalzrzior



BRI (RXAED)

FNAL-MI: ~300kW

BNL-AGS: ~40kW

INEK:J-PARCEIVE—TUT LY |,



EFEROER (FE)

o T2K: 750kw X 107s/year

o Beyond T2K (for CPV): ~2MW [note: KEK
roadmap: 1.66 MW]

O K
o KOTO(proposal): 290kW X 3years

2.3 higher Kaon flux may reduce the requirement
to ~100kW X 3years

O u
o COMET: 56kW(8GeV) w/3bunches [~560kW@30GeV
w/8bunches |

O DeeMee@RCS: 1MW
o g-2@RCS: 1MW
O n
o nEDM@Linac: 250kW@400MeV

15



IR (FX: Fast Extraction)

 IMEE-PARCEIVEI—TUI LY

2013 fErh
[Z300kW
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INE K J-PARCAVS—TU 5 &Y
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Bk (SX: Slow Extraction)

INBEK :J-PARCA™VE—TU S XY
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Future of ]-PARC accelerators

10FFDMNY 5 ADNIREZFICA T TDT

ATTHNEIDEI—T U TR SN

o For FX: Second booster ring for MR
with >6GeV

o For SX: Stretcher ring

To be continued....
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0 10FEEMEER(L
0 BFEOEBRDODERKELEIZED

T2K. KOTOEER, TREKZEER (from 12GeV-PS)

o FHLWLEER. iILWLWT7 A TT7HDLIRE
COMET. DeeMee, g-2. nEDM
HEE?

Enh, FBIZHANEBRTIXRETEHAL

SR EEBEEAL, RICERRA D NELR
St h et Ui SRR I

o J-PARCTITH ALY, BEAFZREEREIENTULET,
RFIFvIREIEER (DoubleChooz, KASKA) . p—eyE

1'I'I
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T2K =#FFER (v, v,)

1.5+£03 BGER

Phys.Rev.Lett.107:
041801,2011

745| (6 A &KY)

A @JPS 16aSD
B{t@JPS 18aSY

2.56 CEF=—a—+J/HE (0,,50) FRE
o sin?20,,=0.11 (best fit) for normal mass hierarchy
o sin?20,,=0.14 (best fit) for inverted mass hier‘ar‘chyZZ



I UK
9 13 E'Ik T2K (normal)
G.L. Fogli, et. al., arXiv:1106.6028

~3.6c

T2K T2K
T2K (inverted)

6,; 1s the key to study v CP violation.
o We have the key!
o T2K aims to firmly establish v, appearance.

23



INM@EKREBVE—TUT
FE@J-PARCHIVE—TVY

1.7TMW
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BeIPMUA Y ES—TUT ‘
EE &L, J. Wang, KP. Lee. =i, hEH@JPS 18aSY

26



SUBMITTED TO J-PARC PAC

Towards a Long Baseline Neutrino and Nucleon Decay Experiment with a
next-generation 100 kton Liquid Argon TPC detector at Okinoshima and
an intensity upgraded J-PARC Neutrino beam

A.Badertscher', A.Curioni', S.DiLuise', U.Degunda®, L.Epprecht®, L. Esposita®, A.Gendottit,
T.Hasegawa®, S.Horikawa*, L.Knechi*, T.Kobayashi®, C.Lazzaro", D.Lussi', A.Marchionni',
A.Memgag:’ia”, '!.'Mamyamaz, G.Natterer', K.Nishikawa®, F.Resnati', A.Rubbia”, C.Strabell,
M.Tanaka?, and T.Viant!

(1) ETH Zurich, (2) KEK IPNS
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R&D toward realizing |00kt LArTPC

J-PARC T32 exp Double phase readout test
(ETHZ/KEK/Iwate/Waseda) @ ETHZ (CERN RE18)

250L LAr TPC

K— UV candidate

180k trig (80k Kaon)

. .. 28
Site visit



J-PARC T32 exp (ETHZ/KEK/Iwate/Waseda) 7000 800MeV/c K+ events w/ 2 LGs

35000 800MeV/c K+ events w/ one LG
40000 800MeV/c K+ w/ 1 LG and 1LB
70000 200MeV/c t+ events w/o degraders
2500 800MeV/c e+ events

1500 800MeV/c proton events

World largest Kaon sample ever taken by Lar TPC

250L LAr TPC

Charged particle test-beam
@J-PARC T32 ( data-taking 180k trig (80k Kaon)
during Oct/24-31)
Intensive analysis on—going .ion of

Residual range (cm)

®MC Kaon dQ/dx distributions
® data ot em

—14cm -19¢cm

Residual range (cm)

Charge / strip



Proton Decay + more!

p—en’ signal in Hyper—-K

p—K*v signal in Lq. Ar TPC

Tpreno=0 X 10°* years

p—e

Mindnal U iil

SUSY EDi'Il]i

i i
non-5UEY 50{10) (& i i

I I — Lqg. Ar TPC

HK ||

10

- +
p—iv+K
pser-sensitiv

Minimal SUEY SLU{S SUSY BEO{10) (B —
ryper-Kan S EE—

1035 A sHsvsurﬁihﬂi
i —
-Super-Kan SUGRA siﬁ il Av
/ | | 1

— Exparinmeni

1 L1 1 i1l [N T 1111 L1 111111
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Lifetime limit 90%CL (years)

/B (years)
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More physics in the large v detector

o FEER=-1—r)/ (BFE. Xz, . . )
o Xs=—a2— k1! / (v, appearance)
o CPV, mass hierarchy, and 0,,><45

in22913>0.04




K, — z°vv

2011~2012: AZEBERBAIRICRIIT.
AITERBEDREE

32
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Kr=ntvwr 6 Dlimit

New
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Goal: 6Pt~104
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COMET (uN—eN)

02.6x10°Y7 ORBRE

0 Bunched SX
o 56kW(8GeV)

O mn—u capture
by solenoid

0(1079-10) reduction
\ 4
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O(1077) reduction
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3 1 experiments: DeeMe/g-2(EDM)/HFS @ MLF



DeeMee (WUN—eN): P4]

e DIO(Decay in Orbit)
e Beam BG

g-‘nﬁ%l T T
g mé___. i ﬂ DIOBG
g CLLIIA Y I“J - .
; ' L m e signal
1{]-1 _.a- 1A -
g !1J_._ wii Y
1002 &~ 1 Bl ‘il % L
E Begm BG
‘"] = mii mi \
-“]-l: mil H e M"'r M‘, M
: L A
a0 o5 100 105 110 115 120
Momentum (MeV/c)

EHhoHTAE/IOES)
= (105MeV/c) DEFEIER
HIZRXE 2E-14

« VUTIIHEET., B{ZM
[CEERTEAHEDFTEY !
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Muonium
Laser H. Okada
! A , FR{EE

H ‘ RNty . 5 — <3 —T
Sur Mu °'°°-'°.'°T. | . =4
(~30 MeV, 4x108/s) 22— NNEEF (300 MeV/c) (u+ 10%sec)

(3 GeV, IMW )



W g-2(/EDM) . B ~3400REARZ TS -
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Schedule

O T2K(E11l) and K@TO(E14) are approved ‘and start -

collecting data.
TREK(E@®6) and COMET(E21) are in the stage 1 approval.

O

0 DeeMee(P41), g-2(P34), and nEDM(P33) are under review.

2010 2015 2020

V. T2K and bevond [OTSIOONINT
KOTO and step2 ~SM level

TREK
COMET
o g2
DeeMe
n nEDM

PNIEEF
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o “Impress people (including ourselves) by

showing the important and fascinating
scientific results as quickly as possible.”

o “Think big and make cheap™

B &

o The MW accelerator with high quality beams and
stable operations.

o Timely

AERNSGEL O,0FR. preyDEENHNIL? . g-
anomaly[3.4c]) o

o Action
EE#O%ET% FEERIE., EFAEAEDTITS,

“ﬁ% % BRRBLEYY, BT LT IUND—, KilTE
U74ﬁw'

- KHFEEER : + Strategy!
0 Flexibility
HLWLWVTATT7DEIH,
AR LIRET S, BABNRERRLEE, 4

himl
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