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High Energy Accelerator Research Organization (KEK)

* Inter-University Research Institute Organization, first established in 1971 as National
Laboratory for High Energy Physics

* |nternational Accelerator Science Facilities
* Cover wide range of scientific fields

Interdisciplinary cooperation & Synchrotron Radiation

Condensed matter physics, life science,
chemistry, imaging engineering

AV

* High sensitivity, high precision
experiments with high intensity beam

* Experiments at the energy front

Comprehensive study of structure and
function of materials with a variety of
probes

L J-PARC: Joint Project between KEK and Japan Atomic Energy Agency (JAEA) }
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@ Belle Il Detector Upgrade Q(_B

Belle I
CslI(Tl) EM calorimeter: * ____________ 74m . RPC p & K, counter:
waveform sampling T T ., scintillator + Si-PM
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Central Drift Chamber:
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Golden modes

® Key observables: ® Unique capabilities of Belle II:

® Sensitive to different NP ® Exactly two B mesons produced (at Y(4S))

® High flavour tagging efficiency,

® Measurements to improve N

by order of magnitude * Detection of photons, T, p*, n®), K.: complete

® Not limited by hadronic strong phase surveys of decay types.
uncertainties ® Very clean(observe decays with several
neutrinos)
e.g.

® Difference of CP asymmetries, Syks-Soks, Syks-Snks

@ y from CP asym. in tree level decays Vs. y from penguins and boxes

® Charged lepton flavour violation, T—py, T—eee

® cpVin DO mixing List derived from

~ _ o Z. Ligeti KEKFF2013
Acp in radiative decays, Sksmoy

® Rare searches and refinements, b—svv, b—sl*l, BoT1v

® Improved CKM elements with full “Wilson Coefficient” analyses

® + Dark matter, new QCD states, Light Higgs.
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Austria 15
Czech 7
Germany 83
Italy 48
Poland 11
Russia 38
Slovenia 16
Spain 4
Ukraine 6
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Belle I

603 collaborators from 97
institutions in 23 countries

Spokesperson:
Tom Browder (Hawaii)
Series of open collaboration
meetings in 2008.03 ~2014.2




Bird’'s eye photo in January 2008



T2K : Long Baseline Neutrino Experiment
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(E) Recent results from T2K: ve appearance

Observed 28 ve candidate events Based on 6.39 x 102 p.o.t.
(expected 4.6420.53 events for sin2013=0) (data until April 12th 2013)
&% background rejection cut is improved using a new S| \ T2K preliminary

SK reconstruction algorithm. 2r
< Near detector measurement is improved by using new

event categories. ol —oomct

e C, . Normal hierarchy
Fitting electron (p,0) distribution: s  |AM252l=2.4x10° eV?

o Sin?2623=1.0
7.5 0 significance for non—zero 6 13 I
normal hierarchy: l Sti2n,

(@owce)  Sn20i = 0IS0°8ER T G
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inverted hierarchy:
sin®26;5 = 0.18278:9%5
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J-PARC Hadron Facility
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COMET: p = e Conversion 131 members

from 12 countries
Signal: pu-+ (A Z2) 2 e- + (A2)
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Muon g 2@J PARC

98 members (...still evolving) ,

21 Institutions , 9 countries
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Intended Schedule

Muon Sournce
[T g-2
Muon LINAC
Improve Precision
by 5 (0.1 ppm) Ultra-Precision

2017 | 2018

(333 UA) _ L I
Graphite'target ;
P d ilicon Tracker‘

|
— 66 cm diametef 11

e (20 mm)

T Muonium production
Nl (300K > 25 meV > 2.3 keV/c)

Super Precision Magnej

Resonant Laser lonjzation of
Muonium (~10° p*/g)

New Muon g-2/EDM Experiment at
J-PARC with Ultra-Cold Muon Be_'_am



Hadron Hall expected shape in 2016

High Momentum |z
Beamline

Had M Shift
—— ‘v COMET Beamline

mu-g Cc:rn'n.rersmn Search
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Accelerator
(Main Ring)

Neutrino Exp.

Hi-momentum beamline

Hadron Exp.

Muon Particle

Physics Exp. (3% ) Accelerate to compete with US projects
| 1

Neutron and Polarized neutron /muon S&H lines
Muon at MLF




Progress in Material and LLife Sciences
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Achievement at the cERL in FY 2013

Beam profile at
screen monitor
(7.7pC/bunch)

» Complete the construction of the hardware
e Commissioning of the beam operation

- Injector part from April to June

- Recirculation loop from Dec. to now

e Injector part (April to June)

Confirm the electron beam emittance
as 0.17 mm mrad at 10fC/bunch and
~0.8 mm mrad at 7.7 pC/bunch

‘ Super-Conducting Cavity
for Main Linac

Beam profile of
decelerated
beam in dump
line

per-Conducting Cavity
for Injector

500 KV DC Electron il
Gun ’

Fiscal Year 2014-2015(Application of cERL)

eCommissioning of LCS beamline

B : e Recirculation Loop (December to Now
«Commissioning of THz beamline o )

— confirm the accelerated electron beam
up to 20 MeV by main linac and the
decelerate electron beam at the beam
dump line. 18




ILC accelerator R&D at KEK

ATF2 Progress by 2013

Ultra-small beam
ATF2 beamline

e Low emittance : KEK-ATF ' ot oo - P
e Achieved the ILC goal (2004).

Damping Ring

Low emittance beam

e Small vertical beam size : KEK

ATF2 Pheto-cathode RF gun

e Goal =37 nm,

S-band Linac
Multi-bunch beam acceleration, 1.3 GeV

. T — - %
e 160 nm (spring, 2012) E‘“‘“ b .
¢ 65 nm (April’ 2013) at E L ../‘ r’d.;-a;'-M-‘z'nlzt; : EL |
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STF2; SCRF ACCELERATOR PLAN AT KEK

B Objective Plan:
e High Gradient (31.5 MV/m) - Multiple CM for system study
= > Demonstration of full cryomodule - In-house Cavity to be installed
* Pulse and CW operation in cooperation with industry
- Wide range application including
e Training for next generations Photon Science
Electron Gun Full Cryomodule s Undulators Detector

cmo BC
-—-f-.
SC RF-Gun

CM1 CM2a+2b = uvuljd +JLI),

Beam Dump

E,. [MVim]

Gradient achieved at KEK-STF: >~ 35 MV/m
Progress: > 90 %, at individual vertical test

Beam Acceleration to be in 2015

20



Replace the forcusing .
magnets around
ATLAS and CMS.

Internaotional collaboration has J

the designwork of the magne

Prototypes of the strip detector:
produced by KEK and Geneva U.

l1mn

. < fladistion test st J-PARC
Challenges:
Lariaupeﬂum (9130~150mm} & Tezla
High radiation dese: selections of rad-hard materials

magnet: saturation, flux leakage

T
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» tracker replacement
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Pixel

A new inner tracker design

RF Amplitiers
Possible KEK conributions

Radiation hard trackers
are already in reality!

We need a huge investiment,
Pixel 8.2 mz 600 M ch.
Strip 193 mt 70 M ch.

Entid e BT PR
s

.......... CAL trigger upgraca |U. of Touryn|



QUIET

International collaboration

CMB B mode observation

PolarBeaR

Atacama, Chile

MEG (u->e y search PSI)

COBRA Mq\gnel
AN Drift chamber

Liquid Xenon At I
Scintillation Detector | |

Ultra Cold Neutron (RCNP)
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Lepton CP Asymmetry Scientific Activities Beyond Standard Physics
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