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Possible Hints for New Physics in Flavor Decays
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Cofliding bunches
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Replace long TRISTAN dipoles

with shorter ones (HER) \ I

Low emittance positrons
to inject

Damping ring ——

Add / modify RF systems for
higher beam current

Redesign the HER arcs to S

squeeze the emittance ‘ :
TiN coated beam pipe with Low o
antechambers Low emittance electrons
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Backward Barrel Forward
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Synchrotron _
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T2K : Long Baseline Neutrino Experiment
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2000
~400 members from 12 Countries: 16007
Japan(91), Canada(66), US(58), France(38), 1000
UK(37), Switzerland(31),

Poland(22), Korea(13), Russia(12), 500 _
Spain(11), ltaly(9), Germany(2) 0




First Neutrino 280m Near detectors:
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BEAM POWER [MW]
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*  832kW-yr
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* *x  1.98MW-yr

2010 2012 2014 2016 2018

[Reference]

NOvVA: M. Messier, FNAL Director’s CD-3b Review, 2009/6/16

Double CHOOZ: A. Porta, Rencontres de Moriond EW 2009, 2009/3/13
Daya Bay: P. Rubin, ibid
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Multi-functional materials and life-science researches by synergetic use of
synchrotron radiation, neutrons, muons and positrons
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R&D Efforts toward ERL-based Synchrotron Light Source

Compact ERL: 60 ~ 200 MeV  Beam dump

1030 nm Yb fiber laser
S—
Photonic
ite Se
ignal 800 nm

Gun drive laser:

e High average power
15 W CW

e Repetition

- 1.3 GHz, A ~ 800 nm DC Photo cathoule

electron gun

High-brightness

photocathode DC gun:
e 500 kV, 100 mA

e Normalized emittance: 0.1-1
mm-mrad

Super conducting cavity
for main accelerator

Super conducting cavity

for pre-accelerator & Undulators

SC cavities for main
linac

e Medium gradient : 15-20
MV/m (CW)

e High average current :
200 mA

e Higher-order- mode
damping

SC cavities for injector

e High input power: 170 kW/coupler
e Medium gradient: 15 MV/m
e High beam currents: 100 mA (CW)
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2012: The compact ERL will start the operation under the 35MeV, 10mA
The compact ERL will demonstrate the ERL accelerator technologies but also the
experimental possibilities based on CSR of THz radiation and laser inversed Compton X-ray
source.
Continuous upgrading: 2014: 65MeV, 10mA

2016: two-loop operation (125MeV, 10mA)
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Time schedule of the compact ERL construction

Designing Prototype Fabrication Commissioning
I

fiscal year 2007 | 2008 2009 2010 2011 2012

Building/Infrastructure x . . | . . :

Bujlding, Cooling water and electric ppwer supplies Operation of
Radiation shield/ Interlock ] c-ERL
system Designing Construction
. _ I E
Electron gun/ laser/ injecor R&D for frlve laser SOOL'tVDC gun Beam test Bgam test
and elecfron gun Vacdum system @ PF-AR c-ERL
|

Super-conducting cavity — —
(Injector) iﬁ)esigning Prototype Fabrlcatlop of the cavity with cryostat Installation/ beam load|ng
High ppbwer input coupler

|
Super-conducting cavity L L
(Main linac) Designing) Prototype Fabrication of the cavity with cryqstat

Input colupler/ HOM absorher Instgllation/ begm loadjing
RF L8
sources Designingl  300kw|klystron oT Fabrication/ Installation/ Self|test

*_
LLRE Designin%/ Prototype Fabricatign/ Installation/ Self test

]
Liquid Helium refrigerator Designing Fabrication Comthissioning/ Operatjon

Magnet/ Vacuum system

Lattice designing Prototype ¢f magnet/

Fabrication/ Magnetic field
Vacuum system i

megsurement/ Install

_ |
Beam monitor/ control Designing Pro .(?type of Faprication/ Installatjon
monitor system
1.2 2.0 3.6
Budget (100M JPY) ) 5.7 7.0 6.3
[ +11.0 +4'0) Supplementary budget
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Nobel Prize in Chemistry in 2009

For the studies of structures
and function of ribosome

V. Ramakrishnan T. A. Steizs Ada Yonath

2
* A heavy userin 1980 — 90 at the KEK-PF

e She started to develop crystallization of
ribosome at the KEK-PF in 1983







ATF : nano—size beam generation and handling Ea.

ATF2 Beam Line

Final Doublet
System

STF : Super—Conducting RF Test Facility

Cavity assembly
Vert1cal Test o

Umt Test in clean room




ATF Schedule

CY

2010 2011

2013

2014 | 2015

Low emittance beam

Stabilize Multi Bunch

Fast Kicker
(extract multi bunch)

ATF2 35 nm beam size
(Single Bunch)

Stabilize ATF2 2 nm beam
(Multi Bunch)

SC FD-Q vibration beam test

T Beam tuning 10 pm >

DR BPM upgrade

LINAC/DR adjustment

Beam tuning(3,6,9)

Adj. Shintake monitor

Beam tunin

35nm operation

R&D (2nmBPM, Fast FB)
Beam tuni

peration (extract multi bunch)

2nm operation

Install

design

sClQ test (BNL)

Cryocooler (KEK)
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FNAL
2

Connection to KEK End Cap
2K ColdBox |~ = PR ey = e
STF Schedule . e -
L =< = e i
l a = = Module C (INFNE=_|E== = 7. Module .. _;.JL
cY 2009 2010 2011 2012 I 2013 2014 2015
(d  i.cbunchLaser dump
Sl GIObaI V.T JaAS'm ILC RF unit : 3 cryomodules R
SO RF gun cavity WLGLOUFWTUOL Ay PV
Qua ntu m 2 caVity fab- Ja- AS. Bouncer Modulator
[ [l ol [ [
B e a m 5MW RF 5MW RF _ Front end electronics
power (#1) power (#2) 10MW Multi-beam Klystron (#3)
(ERL injector) 3 cavity fab/ARN Ja.
Phase2 cM1 9 cavty fab. | [VAR Ja.
KLY(DRFS) Fab. =f—) <
#3 station
MBK Fab. s < —
4(2) cavity fab. [EEVAREEF o,
cmy” = - ()
Cavity Fab.R&D EBW study, design of jigs
Cavity Maker + KEK
Fabrication
Pilot Facility

V.T.=vertical test, As.=assembly, Ja.=attach He jacket, HPC=High Pressure Gas Code

24



Energykrontier@ACERN

LHC (large hadron collider:
World highest energy accelerator, 14 TeV)
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IRQ Development

Required for Luminosity Upgrade

Parameters
pgrade

LHC start

Field gradient
Coil inner radius
Yoke outer radius
Magnetic length
Peak field in coil
Current
Superc. load-line ratio
Inductance
Stored energy
Mag. force/pole (octant)
Fx
Fy

215T/m -->250T/m
35mm -->50 mm
235 mm

637 m

8.63T ->~15T
7149 A

80 %

87.9 mH

224 M)

1.19 MN/m
-1.37 MN/m

#1 ME282

#2 ME282
(40% deformed) \
#3 Cu-clad ME365 >
#4 Ag-internal ME378 . |
#5 Ta matrix 1
(Nb,Ta,Ti),Sn bronze wire ‘4

VAC Nb38n bronze wire
l 1 l 1 I 1 l

-0.2 -0.1 0.0 0.1 0.2
intrinsic strain (%)

Supercond. Sci. Technol. 18 (2005) p. 284.
by N. Banno et al.




X-BandRClIGHTest:

KEK Testing Programs toward X-band CLIC
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In Summary
2007 2008 2009 2010 2011 2012

operation & completion of 15t goal
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lots and lots of R&D’s




