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High Energy Accelerato
Research Organization

A KEHKs aninter-University Research Institutéorporation first established
in 1971 as National Laboratory for High End?gysics.

A Now, KEK covers a wide area of scientific fields from particle and nuclear
physics to materials and life sciences by constructing and operating large
accelerator facilities.

We haveabout 700 permanent staff, 100 students, and 8,000 users/year.
KEK is one of leading accelerator science centers worldwide.
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A

SuperKEKRBnNnd Belle Il

Belle, along with BABAR/SLAC,
discovered CP violation in B mesons,
and confirmed Kobayashi-Maskawa
theory.

The apparatus is now being upgraded to '\ :
search for new physics beyond this
theory.

The phase 1 accelerator commissioning
was successfully completed in 2016.

As of Sep, 2017

vertex detector will start soon.

Do Po  Po  Io

~750 researchers

The Belle Il detector was rolled in April,  ~v..« X
2017. Ao 8
The phase 2 commissioning without the mmme . . ‘

104 institutions - ' 5o

Full physics run will begin early in 2019. 13 >
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Low emittance lattice
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Add RF systems for
higher beam current

emittance positron
injection y

Positron
capture section

LER beampipe to suppress
photoelectron instability_ .~ . . .
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®KE Belle Il Detector

K andmuondetector:
Resistive Plate Counter (barrel outer layers)

.( Scintillator + WLSF + MPPC (eags, innel barrel layers)

(opt.) PureCslfor end-c — Japan USA, Slovenia, Italy

' , ar |cIe Identification

ME .of-Propagation counter (barrel)
joX. focusing Aerogel RIGt)

2cm diameter / - = f Ty \‘ ——

' Russia, USA, Japan

Russia, Italy, Korea, Japan

EM Calorimeter:

Vertex Detector

2 layers DEPFET
| positron (4GeV)

He(50%):6Hs(50%) Smalll ceIié}Tong_
lever arm _fast electronics '

'Japan, Tai wan,
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LHCb@CERN

New Measurement Map

charged
Higgs
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Y KEK KEKB/Belle tSuperKEKBelle

SuperKEKBelle Il is 40 times more powerful machine compered
to the previous B factory experiment, KEKB/Belle.

b | alb =1000fb?
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L

A Located in Tokai, 60km N.E. of Galilre = = S g st BT
Bede Fi0N | 400MeV LINAC

the KEKIsukuba campus
A Completed in 2009
A Design goal
» RCS: IMW
» MR: 750kW

Goal
— MW-class proton accelerator
© | Muon (u)
Target Nucleus Pion. ()
o (m—=uy
Proton (p) ) )
Neutron (n) © Neuttino (v)
O : D) Kaon (K)
~ Anti Proton (p)
Proton (p)
3 GeV, 30 GeV

bNemmn ") Joint project of KEK & Japan Atomic Energy Agency (JAE/

12
Materials & Life Sciences at 3 GeV
Nuclear & Particle ﬁhVSiés at 50 GeV
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T2K precisely confirmesl N3b Y lex@®dritnéntaad discovered yet

I i I i 2015 Noble Physi i
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FITTED DATA DISTRIBUTIONS

CCQE 1p Ring CCQE 1e Ring

Latest Results from T2K
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Posterior probabilities (with reactor constraint)

sin?03<05  sin?B;> 0.5

NH (Am?Z3;>0)

IH (AmZ3; <0)

Sum

A 470kW stable operation achieved
A Twice larger statistics tha?2016release
» xL5POT thar2016
V  Abeam:14.9x 10%° (~doubled)
V  Abeam:7.6x 1070
»  +33% higher efficiency (new sample, enlarged F.V.)
A Still consistent with maximur®3 mixing
A CPC excluded &5% !
A Weak preference on NH &%%)
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2.5deg circle

Nextgeneration Water Cherenkov il
detector =
» 260Kkt (190ktfid. mas$ x 2
» Staging
Detector location (candidate) - \ RN &
» ~8km south of SK EE——— ol o
» 295km from PPARC, @ same @fkis
angle
» 650m overburden (1755m W.E.)
Physics goals
» Accelerator neutrino
V CPV in neutrino

» NonacceleratorAstroparticle
V Discovery of proton decay
V Atm-nu
V Solarnu
V Supernova (relic) nu

ICRR/UT will take primary
responsibility

Listed in the 2017 MEXT Roadmay
of the Large Research Infrastructure

B PARC Main Ring
SR (< EK-JAEA, Tokai)

*
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A variety of nuclear and particle physics experiments are carrie
out at the hadron experimental facility.

K1.8 ~ Strangeness Nuclear
ﬁ PhyS|cs
[@ﬂ " NS

International Collaboration
Experiments

KOTO
Search for CPV in#h n n
(Physics Run)

COMET (Phase I)
Search for Lepton Flavor
Violation

ngh Momentum BL %/ (Under construction)
: Muon g-2/EDM
uon g 2/ED
COMET BL
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65 participants from Jap

0 — -CP symmetry breaking
KL — T VUV _iare decay(3.0+0.3) x 10711
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. 2 - | | s
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10f o
- start the 2017 run from April 15 (Sat) 3N S N | |
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A Search for mte conversion with sensitivities
of

» <104 Phasel starts after2019 proton beay
» <101%Phasell starts afteR023

Pion capture

A JPARC high power proton driver to generate g
a0t SIyé¢ LidzZ aSR Ydz2y a$s Phasel ..
» Beam extinction factor £0-10, confirmed in 5 Phase ||
the abort line measurement E

» 8GeV acceleration and extraction testA@17
spring
A Superconducting magnet to
» Capturepiond muons
» Transportmuons
» and select electron momentum (in Phase 1)

electron momentdm
analysis

A Radiatign Effects in Superconducting Magne i
al 0SNAI f17pworksbdp i @régress
at JPARC 19-20/April.

» Participants from COMETRARC) and n2e

Beam line construction started in 2016.
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@KEK Material and Life Science facility aPARC
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BF
;’ RF#
T )
Neutron
Sensitive to light Muon
elements,

Sensitive to magnetic

Complementary to field in matter

photon factory

First Neutron Beam: 30 May, 2008
First Muon Beam: 26 Sept., 2008
First User Program: 26 Dec., 2008
Running at 500kwW

~200 day/year (176 days in JFY 2012)

23 Beam Ports for Neutron Instruments ;. - :

4 Beam Ports for Muon Instruments it




