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KEK recovery plan
Earthquake on March 11, 2011
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Quark flavor physics and tau physics

+ KEKB goes to Super KEKB

o BEPCII/BESIII is on-going at IHEP,
Bel jing

+ Kaon programs at J-PARC



KEKB to be upgraded to SuperKEKB
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June 30. 2010

KEKB stopped its operation on
June 30, 2010.

SuperKEKB/Bel le Il construction
IS on—going.

Aim to accumulate 50 times more
integrated luminosity by ~2020.
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Possible hints for NP?
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Belle Il TDR Bs physics
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BESIII data
taking status
& plan

____________|Previous Data |BESIII Near future
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CLEO : 28 M

CLEO : 0.8 /fb
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2009 : 225M, 2012:1 B
2009 : 106M
2010 : 0.9/fb, 2011 2.0/fb

2011 : 0.5/fb @ w(4040)
2013 : 4/fb
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2014 12



6o BESII _W(2S) = nnd/y. Iy >4pp

BESII
s ryrrr ey | M=1861+6+7MEV/C2

Confirmation of BESII g o oF TR I
_ observation : L N S o~ e
pp threshold enhancement o oa 02 03 = Nl Z’jr;(:w)
. _ - :
in J/ydecays __ +5Mf5zm:ﬂ(::/vc)2 % it
Z 150

I < 30 MeV/c? (90% CL)

arXiv:1001.5328,

i 800 0.02 0.04 006 0080100‘12014
Chinese Phys. C 34 (2010) 421 M, 2, (GeVie)

Two new resonance

New resonances in
BESIII :

X(2120) and X(2370)
inJ/y>y =nn

" § resonance [ AL MeV/2) | I .\[e\';’r_j] " Stat. sig.
1 X(I835) I833.1 4+ 2.8 | 1795 +9.1 > 207
X(2120) | 21248 4£5.6 | 101+ 14 = T.20

IX(2370) | 23710464 | 108£15 | =670

Events/(0.02GeV/c?)

significance: 7.7 ¢
M =1833.7 £ 6.1(stat) £ 2.7(syst) MeV
I'=67.7+20.3(stat) =7.7(syst) MeV

Confirmation of BESII
observation :
X(1835) in J/y >y’ nn
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M(h )" = 3525.40+0.13+0.18 MeV arXiv:1002.0501
T(h)"™ =0.73+0.45+0.28 MeV igzs-zzel\geg-z -
Br(y’>n’h_) X Br(h2yn_ ) ( )
=(4.58+0.4040.50) X 10
- -4
Br(y’>n’h.) = (8.4+1.3+1.0) X10 BESIII measured for the first time
Br(h.2y,) =(54.316.7+5.2)% T'(h.)", Br(y’>nh. ) & Br(h,>vn.)
X(1870)

Observation of X(1870) a,(980)% n o

)
= W0
3 00 Fitresult(stat. sig.~7.70)
WO g AT
J /\P .)wn’fn'n 25 M =1873+11MeV
=~ 00
£ w I'=82+19MeV
5 o BES IIT
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100
Ol.l 12 13 14 15 16 L7 18 19 20 21 22
M) (GeVic?)

Whether the X(1870) is the X(1835) or n,(1870), or a new
resonance, further study is needed.
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BESIII Collaboration

326 members, 46 Institutes, 10 Countries

274 members, 26 Institutes 5 members, 1 Institutes

8 members, 3 Institutes 4 members, 1 Institutes

9 members, 2 Institutes 11 members, 4 Institutes

3 members, 2 Institutes 1 members, 1 Institutes
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Neutr ino physics

¢ 12K Is on—-going
¢ Two reactor neutrino experiments.
RENO 1n Korea, Daya Bay in China.

¢ INO starts in India
¢ Double B decay experiment

17



Tokal-to-Kamioka (T2K) long baseline
neutrlno osc:|llat|on experlment
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Single—u ring events Sl n22623)

104 events expected w/o osc

x10°
* 31 events detected 4 ——— T2K 1.43x10°°POT (w/ syst. error fitting), 90% cL (Analysis A)
Reconstructed v energy : --------- T2K 1.43x10”’POT (w/o syst. error fitting), 90% CL (Analysis B) :
20 ——— MINOS 7.25x10°°POT, 90% CL
I~ ——— Super-K Zenith (preliminary, Neutrino2010), 90% CL 7
N —+ Data g - ——— Super-K L/IE (preliminary, Neutrino2010), 90% CL —
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The T2K Collaboration
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Detector Construction & Closing (Jan. 2011) I
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Liquid(Gd-LS/LS/MO/Water) Production & Filling
(May—July 2011)

» Both near and far
detectors are filled
with Gd-LS, LS &
mineral oil as of
July 5, 2011.

» Veto water filling is
completed at the
end of July, 2011.

. et {" g 3,‘,";
il ¥ 5

LS fil'lingﬁof Gamma Catcher

Water filling for Veto



« Construction of both near and far detectors are completed in Feb. 2011.

» All the liquids including Gd loaded liquid scintillator are produced and
filled as of July 5, 2011.

* Dry runs were performed to check PMT and DAQ in March ~ May, 2011.

» Background data-taking has been made since the middle of June, 2011.
» Regular data-taking with near & far detectors began from August 1, 2011.
« Data reduction and calibration efforts are on progress.

» Statistical errors (3 years of data taking with 70% efficiency)

Near : 9.83x10° =10° (0.1% error)
Far: 8.74x10% =10° (0.3% error)
» Systematic error : <0.5%

* Sensitivity : sin“(20,,) > 0.02 at 90% C.L.



Daya Bay reactor v experiment
-Precision measurement of v mixing 0, -

Daya Bay NPP: 6 reactor cores, for a total of 17.4 GW
Mountains near by, easy to construct a lab with enough
overburden to shield cosmic-ray backgrounds

Tunnel construction finished.

Begin data taking: the Dayabay hall 15 Aug. 2011; the Lingao
hall: end of 2011, the full configuration: Spring 2012

Expect to reach sensitivity of 0.01 with 3 years of running.
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Daya Bay Collaboration

293 members, 46 Institutes, 4 Countries

182 members (19 Institutes)

4 members (1 Institutes)

6 members (2 Institutes)

101 members (14 Institutes)




INO : India-based Neutrino

Observatory

Vortical overburdan above caven complex :> 1300 M

.. Perspective View of INO Caverns and Tunnels
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KamLAND-Zen
BB-De Search

—
<

j4oo kg '36xe Ioaded
/7'/'/'/"/)"‘ T :

KamLAND.—.z.en |

2010 2011 2012 2013 2014 2015 2016 2017
fiscal Year

<mg.> sensitivity (90%C.L.) [meV]
3,

&im’ ng

',/ Xe extraction

1%t step : 400 kg 13¢Xe
80~60meV (2~5yrs), Xe loading going on
27 step : 1 ton 136Xe (mirror + high-yield LS)
20meV/(5yrs), (possible to 10 ton) |




Muon physics

¢ A proposal of muon g-2 & muon EDM
measurements at J-PARC

¢ mu—e conversion experiments at J—PARC
COMET and DeeMe

31



“Final Report” of Anomalous MDM

JEOILREIR ORI CEREE BNL- E821 Experiment : Phys.Rev.D73:072003,2006.

Muon g-2 and EDM at (today) (Exp) (SM) _11

mE821 at BNL-AGS I i
measured down to 0.7 2

Ol PDOLI | Al i}y

Improve Precision

by 5 (0.1 pom)

116/591 000

I T violation means CP violation through CPT
theorem

Improve Precision ¢
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3 GeV proton beam
( 333 UA)

e ——

T - Muonium production -
- 300 K + 25 meV = 2.3 keV/c) . e
J . ,‘ W Super Precision MagnejiField

(3T, ~1ppm local precisi

[/l ®]

Resonant Laser lonization of
Muonium (~10° 7)
" ": ‘h’:\“
| 222 L ! New Muon g-2/EDM Experiment at

j J-PARC with Ultra-Cold Muon Beam




. . Pion Capture Section
Mu~e conversion exper iment | G %ﬂ e
u — + (A, Z) N e— + (A, Z) § . mggztehc field by superconducting
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Energy frontier project
o ILC R&D

o R&D for High Luminosity LHC, and CLIC

35



International Linear

ol /ider

Test Facility

A Q-magnet drifted to north by several cm, N
destroyed vacuum bellows and beam duct

[

4‘ Test Beam ran the whole ATF beamline

Single bunch, 0.78 Hz, 0.3 x 101° e/bunch DR&ATF2

Accelerator Cavities (most

2011/5/25
Injector

2011/5/26
LINAC

2011/06/03
N.Terunuma

'S




S1-Global The first step of ILC
2009 ~ 2011.2.25

Module C (INFN) Module A (KEK)

Plug compatibility of SCRF system was
successfully demonstrated by international
collaboration.
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~240 members, 44 Institutes, 13 countries & entity

Hiroshima U. Inst. of Appl. Physics Kharkiv Inst. of

Tsingha U, KEK BINP Phys. & Tech.

Kyoto U. JINR

Nagoya U, Tomsk Polytech. U, BNL

CELIAU. of Okayama U.
Bordequx Seikei U. [FIC Cornel U.

CNRS Tohoku Gakuin U. FNAL

LAL Tohoku U. PSI LBNL

LAPP U. Tokyo SLAC

LLR'ECO].G Waseda U. CCLRC U. Notre Dame

Polytechnique Cockcroft Inst.

Kyungpook U. Daresbury Lab.

DESY PAL Royal Holloway, U. of London

Pusan U. U. Collage London

Vel Ll U. Liverpool

U. Oxford

U. Birmingham
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DRIVE BEAM

QUAD

QUAD

POWER EXTRACTION

STRUCTURES

MAIN BEAM

J. P. Delahaye/CERN -
JCHEP2010 o
breakdown probabilitv
o | v T I230 s, 00
Nominal CLIC | + TispKek 252 ns
Acceleratine A TI8P]230ns,200h [
Acceterating O TD18 [1]230 s, 1000 h[
Structure O TD18 [ KEK 252ns | |

Performance
achieved by global

collaboration ¢
(CERN-KEK-SLACR

® 1p°

wn probability /{m}

----- ~ e
il i e

9 95 f 100 105 110 115 120
Average unfoaded gradient (MV/m)

; 7
CLIC goal:100 MV/m loaded with BR<3 10-7/m

CLIC - ILC Col laboration

1) Ultra-low beta-function
Limited by QF1, CLIC considers providing one with larger aperture

2) Ground motion feedback/feed-forward
Ground motion sensors on each relevant magnet to predict beam orbit

3) Test of quadrupole stabilisation in ATF extraction
Could be best way to verify stabilisation performance with beam

4) Developing damping ring extraction kickers systems
Would need ATF3 to verify kicker performance

5) CSR induced beam instability in ATF-DR

Experiments to distinguish between theories
6) DR optics, emittance tuning & IBS studies
7) Superconducting wiggler for ATF

8) BPM tests
CLIC main linac BPMs developed by FNAL tested at ATF2; more in future

9) Contributions to ATF2/3 operagion
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Dark matter search

+ XMASS 1n the Kamioka mine

¢ A new underground lab 1n China
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Dark Matter Search:
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Jinping underground lab. of Tsinghua Univ.
(2500m rock overburden)
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® 20g HPGe test running now!
® 1000g PCGe detector in CJPL!"



summary

o KEK and IHEP have strong accelerator-
based high energy physics programs.

o In addition to two accelerator
laboratories, there are many on—-going
and planned non-accelerator
exper iments 1n the Asian region.

¢ Countries I1n the Asia-Pacific region
are 1mportant partners for
International collaboration.
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