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1. Japanese HEP Roadmap




Matter and Force

yortition

of Universe y \

[]ZTD 2 " InternatCo”,'de,- Quest for Unifying
» ——‘54 ——

Scientific Activities
TecAnology Innovation

ﬁ; igin of Mat

L - ;
——7 N R - S
U ._\A. - - "‘-._ P
Las T hin-EN




SupErKEKS Vs, Supers in [Elky

- g

“matter-dominated universe plan”
or
“B vs. VHS plan”
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“SuperKEKB vs. Italian Super-B plan”
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L8 KEKB to SuperKEKB : current status
* KEKB operation finished at 9:00 am June 30, 201
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SuperKEKB budget is partially apg

- Damping ring : 580M yen (~5.8M$) (FY2010"

- Special budget “Very Advanced Reseatch- '

350 MS G- 1B yen (~1OOM$)TF72010-2

-
30 M$ (2009) + 50 M$ (2010,2011,2012) + £~
100 MS (KEKB for 4 years) + 30 MS (overseas) +

40 MS$ (?2?) = 250 MS



KEKB to be upgraded to SuperKEKB
with £=8x103(40x L
S

KEK

High Enargy A or Research Organization

Colliding bunches

-7

New superconducting final

New beam pipes focusing magnets near the IP

& bellows

Reinforce RF systems for
higher beam currents

Redesign the lattice to squeeze the 4 . | Improve beam monitors
gemittance (replace short dipoles with i and control system
longer ones, increase wiggler cycles) 3

New positron

e+ Damping rin
pINg ring capture section

e\ Replace beam pipes to suppress electron cloud .
- Low emittance electron gun

To get x40 higher Iummos:ty

perKEKB Construction Plan (K. AKAI)

[SR Channel]
[Beam Channel]
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Luminosity upgrade projection
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Recover Plan

2011
APR MAY | JUN | JUL JAUG | SEP | OCT | NOV | DEC jJ JAN | FEB MAR

O LINAC Inspe ctlon - 2
O RCS/MR Insp tion . :

Hadron/ |Inspection ai System test &
Neutrino Experimnt 3




Power Upgrade Plan of

J-PARC Power Expectation [MW]
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2. ILC Activity in KEK

International Linear Collider




ATF: Accelerator Test Facility U ¥ \ | M / y

® Generate Low Emittance Beams
® Handle Nano-Size Beams

after blazing

stabilization —\

size monitar
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STF: Super-Conducting RF Test Facility

S1-Global 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.




Two Candidate Sites in Asia/Japan

- Japanese Mountainous Sites -

Site-A KTDAFU&NH
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-  GDE-CFS group visited two sites,
Oct., 2011
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3. ILC : First Priority for Next Lepton Collider

INTERNATIONAL WORKSHOP ON FUTURE
LINEAR COLLIDERS

ICFA Point of View of Situation
and
Plans for Period 2011-2012-Post for ILC

Atsuto Suzuki

(KEK: High Energy Accelerator Research Organization)
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Biggest decision of the decade !

LHC Results

ILC Enough

ILC not enough

CLIC

or

Muon collider

P Oddone, Fermilab Users Meeting, June 3, 2010 a¢ Fermilab
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Biggest decision of the decade !

ILC Enough

LHC Results

LHC Results : Just Highlighting ILC Physics




There is luck in leisure.
o

RRFBETIHC

Luck comes during sleeping




Discoveries :
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Nothing from LHC World Theorists

theory
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i# “™ILC : First Priority for Next Lepton Collider

No Higgs !

No !

No SUSY !
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4. Majorana Neutrino Searches at ILC

e’ Ve
w-g
v e/u-/r- Monte Carlo Program : GRACE
- =
— elulr- i i
W- 2 H Majorana Neutrinos
e’ V,
1 Model

¢|SU@) x SU@)R x Ul)p_y

o Gauge boson masses on SU(2)y x SU(2)p are degenerated: |my+ = my+.
L R

¢ Neutrinos are Majorana particles.

¢ A mass of left-handed neutrino is light: m,, < O(eV).

A mass of right-handed neutrino is heavy: m, , > O{weak scale).
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E.,, = 200 GeV

[ \ ' |
1 10 100 1000 10000
Mass of veR (GeV)

A W~ pair-production occurs through a right-hand electron-neutrino.

L

¢ A CM-energy is 200 GeV.
o Cut:30% < 8, < 150°, E, > 10 GeV

We aggume a signal is background-free.

Total cross sections in fb are shown in Figure

»

We can expect about 100 events for 1 TeV v.p-mass after accumulating 100 b,

28
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¢ A W~ pair-production occurs through a right-hand muon-neutrine

¢ A mass of a right-hand muon-neutrino is get to be the same as a W-boson mass,
o Cut:30° <8, <180°, B, > 10 GeV

¢ We assume a signal is background-free.

¢ Total cross sections in fb as a function of a CM-energy are shown in Figure

¢ We can expect about 45 events at a CM-energy of 1 TeV after accumulating 100 fht.
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Beam Polarization : Discriminate 2 Reactions

Ver| W
v
x v,

Recent achievement at SLAC

T. Maruyama et al., App.Phys. Lett.,
85 (2004) 2640
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PHYSICAL REVIEW D VOLUME 53, NUMBER 11 I JUNE 1996

Inverse neutrinoless double 5 decay reexamined

G. Belanger, '3 ]510udjf:m:;1,1 D. London,” and H. Nadeau®
'Laboratoire de Physique Theorique ENSLAPP Chemin de Bellevue, Boite Postale 110, F-74941 Annecy-le-Viewy, Cedex, France
Laboratoire de Physique Nucleaire, Université de Montreal, C.P. 6128, Montreal, Québec, Canada H3C 377
$Physics Department, McGill University, 3600 University Street, Montreal, Quebec, Canada H34 278

(Received 6 September 1995)

We critically reexamine the prospects for the observation of the AL=2 lepton-number-violating process
e"e”— W~ using the e "¢~ option of a high-energy e "¢~ collider (NLC). We find that, except in the most
contrived scenarios, constraints from neutrinoless double 5 decay render the process unobservable at an NLC
of ys<2 TeV. Other AL=2 processes such as yy—/"/"W W, e y=v/ /W', ee
~v0,/ ¢ (/=p,7),ande”y—e W7, which use various options of the NLC, require a \E of at least
4 TeV for observability. [S03556-2821(96)00611-X
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Thinking, Thinking,,,,
L Neutrino Physics at ILC

U
U
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World 6,; Race : Overheating !

Sin“28.,, sensitivity (90% CL)
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[Reference]

NOVA: 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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