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Tokai-to-Kamioka (T2K) long baseline
neutrmo oscﬂlatlon experlment
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B e R L2ARC Main Ring
Super-Kamiokanoe B Km™ ,\_i : L E-0ABA, Toka)
(ICRR, Univ. Tokye) , 7z

Ll REEE@
¢ Goal = S
+ ve HIRDR R D0, iRE 2 e
. v HRDREERIE.
¢ Intense narrow spectrum vu beam from J-PARC MR 2000/
Off-axis w/ 2~2.5deg 1500
Tuned at osci. max. 1000r
¢ SK: largest, high PID performance - b\

0 06 1 15 2 25 3 35 4
GeV

1600v,CC/yr/22.5kt
(2.5deg)



ROEENDRERLRE: 0,,. THE?

CPV & sign(Am?) will be probed thru v, appearance in accel LBL

. e L 2 .
P(v, — ve) = 23sm2 ng x(1+ Anj§1 (1—2533)) Leading

Am§2L AmglL Ama, L

+8Ci23512513523(012023 COS O — 512513523) COS AL sin sin AE
Al . Am L . Bwns L
‘ —8012301202381@'23 sin ¢ sin 4;2 sin 4]:11 sin 4]%1 \ CP-odd
A ) T _
+ other terms.. 02-0,a>-afor vV, —=V,

Mattel’eff.:a=7.56x10'5[eV2]-( P )( L )
[GeV]

[g/cm’]
CPIEREDHE X SN O S, *Sy; * S5
(where sin6,,~0.5, sin0,;~0.7, sin0, ,<0.2)

The size of 6,
Decide future dir.!

Takashi Kobayashi (KEK), PACO7



Events/5 years/100MeV

50

40

30

20

10

V, 2V R T PRSI ESLRE

90% CL 0,, Sensitivity

BF=a1—hV Mi?ﬁE%

-

Background

- Signal With Statistical Error

10"

2\

F A N £ |

, (eV?)

2
2

Am

103

% 000 1500 2000 2500 3000 3500 4000 4500 5000
Reconstructed v Energy (MeV)
| | = 20% sys error §§ \\
e B [ cHOOZ Excluded
A RE% Normal Hierarchy \§
10-4 I I N
10° 10 10"
sin?20,,=0.1, 2.5deg, 750kWx5yr sin® 2 0,, sensitivity
sin?20,; | vwW(CC+NC) | Beam ve| Osc’dve
0.1 10 17 143




0,3, AMy 2 FHFAIE :n=2—HFJ/HK

A2.0deg 4.0

[ ALLCHAN 6683,

T T T M.Diwan, Venice, Mar.2009

| L L L

lll\l\,lllll

)
o
N\

Illllllllllllllllllllllll

w/0 0ScC.

X\
|

200

N
o

100

IAM?l (x10°%eV?)
N
@)

® MINOS Best Fit ——

# of events (arb. unit)

75 ‘A 1.5 MINOS 90%  —
3 — — MINOS 68% K2K 90%
S0 - 1. 0b=— T B
0.6 0.9 1
25 - b
o LE e Goal @ 3.75MW.107s:
0 0.5 1 15 2 -
(1 000.0 ﬁgﬁd?e\’) 6(5'“22923)N0-01,

5(Am2,,) <1x10- [eV?] ;



E (KEK/JAEA)
] _South‘tb Nor

\

Y-Yall




—a—KJ)JEZA—HE ETZ7714R)

T s

CERNM L FHEEENT-
UA1H£ 75 (1000ton).
—a—h)/EZA—HAIC
HREEH

’5’ ’7‘JI~ZT—“ VTR

=

~ Decay volume completed




Near neutrmo detectors
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T2K beamline started operation!

First shot after turning on SC magnets at 19:09, Apr.23, 2009

Muon monitors
(installed behind beam dump) Muon monitor Signa|
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ot B 2.00¥/ @ 2.00%/ 20%/ 500%/ 3.0608 1.0008/ | Trig'd? ¥ [ -450¥
Utility :

Horiz

oy Silicon detector

eeeee

Scintillator (for commissioning)

Z Utility Menu
" 9, . S0 106wm 170 J File Explorer J Options J Service J Language }
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First observation of muons produced in neutrino beamline12



J-PARC Neutrino Facility Start Operation

First beam: Apr.23, 2009

~4x1011p/bunch, 1bunch (~0.1% beam)  Muon monitorsignal ~~
Only 1sthorn, 1 INGRID mod.
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lonization chamber

Silicon detector

All components worked well!
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June~Sept, 2009 (during scheduled shutdown)
+~ Horn 2 and 3 installation and operation test
+ On-axis INGRID detector completion
+ Ready to accept beam on Oct. 10
Fall~Winter, 2009

+ Beam/Detector commissioning

Winter JFY2009 ~ 2010

» Want to accumulate O(100kW x107s) by Summer 2010
» First physics results in 2010

+ => Exceed sensitivity of present world record result from Chooz
experiment

After that
+ Physics data taking with > a few 100kW
+ Next milestone: 1~2MW.yr before as soon as possible

Final goal: 3.75SMW.yr (approved by PAC)
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Accelerator issues to realize design

spec

LINAC
— RFQ discharge = 2" ver. End of 2010
— Energy 181MeV - 400MeV: 2012~2013
— lon source/RFQ: 30mA - 50mA

RCS
— RF core buckling problem (being attacked w/ UT group)
— Injection bump mag. PS: ->400MeV
MR
— Shorten Kicker rise time 6bunch—->8bunch (being replaced)
— Replace injection/extraction devices with full aperture (60pi.mm.mrad)
— Power supply ripple problem
— RF improvement (add fundamental/hh,
All

— Control beam loss (drastic improvement of collimator, tune control devices
etc)

16



M.Yoshioka @ New Opportunities in the Physics

Landscape at CERN, May 13, 2009

(1)T2K and beyond:

3-step Power Upgrade Scenario

Based on the assumption that three machine issues will be solved
in a few years

» Short term plan (2009~2010)

» FY2009 - Establish 30 kW run and 100kW trial
» FY2010 = Establish 100kW (107 sec) and 300kW trial

» Middle term plan (2011~in a few years??
Achieve design beam power (750kW)

» Understanding/solving space charge effect and collimator scenario/aperture
» Improvement of MR magnet power supply to increase repetition rate
» Linac 400 MeV energy recovery and upgrade of the RCS injection system

» Long-term plan toward power frontier >MW)
» KEK roadmap




Quest for the Ornigin.efiMatier Dominated Universe

One of the Main Subject of the
KEK Roadmap

Discovery of
Lepton CP Violation
Proton Decay

[ Neutrino
Intensity Improvement

=~
o Construction of
Huge Detectorj
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Technically Feasible
MR Power Improvement Scenario

— KEK Roadmap —
I
(up to Jul.2010)
0.1 0.45 1.66 ?
35 32 1.92
6 3 3
1.2x1013 <4.1x1013 8.3x1013
7.2x1013 <3.3x1014 6.7x1014
181 181 400
RCS h=2 h=2 or 1 h=1

After 2010, plan depends on financial situation
19



Item to be Modified
from DAY1 toward High Intensity

No. of Bunch in MR(6—38)
— Fast Rise Time Extraction Kicker Magnet

Increase Repetition Rate (3.5Sec—1.92Sec)
— RF and Magnet Power Supply Improvement

RCS h=1 Operation (longer beam bunch to decrease space charge effect)
— RF Improvement

LINAC 400MeV Operation (avoid severe space charge effect at RCS injection)

h=2: 2 bunchesx4cycle injection to MR
h=1:Single bunch with doubled no. of protonx8cycle injection

T.Kobayashi (KEK) 20
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