Status of ILC @Japan



Higgs discovery is established @2013

H->vyy with full runl data
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Events/2.5 GeV
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H->77 with full runl data
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2013 data

AEZHITE

® Test various options (J°=0", 0*,1",1%,2*) using angular and kinematic distributions in H—yy
(sensitivity to 2*, excludes spin 1), H—2Z2Z*—4l (sensitivity to all spin/parity) and
H>WW* - lvlv (sensitivity to spin 1/2) to verify compatibility with SM hypothesis J© = 0*
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Combination of all Higgs
decays to bosons clearly
favors O+ hypothesis
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2013 data

r r I 1
ATLAS Preliminary
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Higgs appears at ideal place
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"6od"” is telling us to DO study Higgs more !

1000



Recall History of Particle Physics



Top Quark & Higgs BosonD &

hadron collider & e*e- collider M EFEHE

LEP predict top mass
from precision
measurement of Z
(higher order effect)

Discovery of TOP
@TEVATRON
precise mass
measurement

LEP +TEVATRON
predict Higgs mass
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International Linear Collider

g(hAA)/g(hAA)|sy-1 LHC/HLC/ILC/ILCTeV

2 1= Full ILC Program t
02 e 250fb” @ 250GeV Zy
£ 500fb™”’ @ 500GeV W
2 | 1000fb" @ 1000GeV
a1 - 010" =
0 [:: 133 lII Ill lll ]]1 l” l ]H b
I l 10° T
01 - C
MWZbgch'tinv‘
- - - - 10°E
M. Peskin, 2012 AT S ;
Coupling measureable by a few?%, and hhh " 1 ° Mass [GeV)
can also be measured by around 20 % (Fujii)
We may be able to distinguish models by detecting the
pattern of deviations in the h couplings from the SM values!

S.Kanemura



Why we should hesitate to
step forward to ILC |?



International Linear Collider project (ILC)

unified LC project in the world
each region had own LC project before

GDE ( central team for acc. d«
leads ILC project sin

JLC in asia from 1990
NLC in n. America

TESLA in EU

o

(CLIC in EU for further future )

e Technlcal Design Phase and Beyond

A change control process
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tH 5 D 31%

" b Global Design Effort - CFS

Two candidates exist in Japan

both sites are based on granite rock

sitfe A
“kitagami®
i+ % 4
site B
“sefuri” ‘o

©2010 Google - #87—4 ©2010 Europa Technologies, SK M&C, ZENRIN -



We need to select single site in Japan

Realistic Engineering design needs detail information
of site, geological and geographyical



Site selection

technical issue
related to geological/geographical aspect
cost, construction term

Social environment

ILC main campus and living



technical issue

what is required for ILC site (straight 50km long )
Rigid and stable rock

stable and rigid rock spread over the region e
the most promising rock in Japan is Granite( very old ) LA~

1-53T7TL—k -
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No active fault crossing ILC route

"active fault” is always discovered
after BIG earthquake

"active fault” is HOT issue for nuclear power
plant evaluation

“"active fault” : no academic clear definition
Clear record of slide in last 100,000 year

Re-assessment of “active fault” on going by government office
from the view point of anti-disaster
Kyushu area was finished, But Tohoku area is not done yet
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Global Design Effort - CFS

Access Hall Cavern

2011/8/25 AAXREITOD MRS




Global Design Effort - CFS

Beam Line RF Line

B MLFRV NATMIEAS—L
Concrete E# &

BTAEAE |

Main Linac bRV 4 A=

2011/8/25 AMAXEITOC MRS
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Length of access tunnel Kitagami Sefuri

|l IR
HER
m | @i | EEW | ko)
FrEA LA 1 | 1154 | 9.0 409 10. 0
ILCIL— N E FrEA AL 2 | 1723 9.0 313 10. 0
| p— FrEA R 3 | 1303 9.0 485 10. 0
= am—— T AR F 4 | 439 | 9.0 1184 | 10.0
e RS sk 72 1 A 992 | 6.3 2157 7.0
sl =it Fovr sy R | 889 | 9.0 2082 10. 0
;; SEEERIRSE  jrmmmnnonsemismcmRmIeen FUEA LR 5 | 645 | 6.1 2432 | 10.0
L e T/EARLFA 6 | 1303 9.0 2735 | 10.0
Tl [ s R ruk T | 723 | 9.0 3181 10. 0
FrEA A8 | 1165 | 9.0 3568 | 10.0
ATE 10326 18546
ength is estimated under

0.5% inclined tunnel at Sefuri

affects cost & construction



Effect of earthquake to ILC,...,

1. YA MAZLOBEDOELRHBORERE

Earthquake can occur anywhere in
Japan.

Tohoku disease @2011 was bad
but earthquake itself is not so bad
as it happened far away.

Vibration to ILC equipment in
tunnel
is much reduced in underground

Equipment is designed as
anti-seismic
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Earthquake @ Kitagami/Sefuri

Iwate is no. 4th earthquake area

Saga is the fewest area
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Social environment

Main campus
living for research
living for family



ILC campus closetoILC

Land acquisition EEMEHNSEL

Growing Lab.
vision and future

for research
living environment for employer Lab. requirement
user from outside can stay
accessibility to acc.

living
family can live
accessibility for user family’s
foreign people can stay "BHTHL ODORY requirement
fun for holiday EEMHEL

not a contest of comfortable living ! !



Lab. around the waorld
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CAM P U S Present status

TX station (Tsukuba center) 10km

inJapan Public bus  3/hour -> 2/hour
. At the beginning
case of KEK(2 < &) no TX

JR tsuchiura(20km)— >bus— >bus
last bus leave 4PM

2 ¥ W_wy bus from Tokyo(from 20 years)
e o e
T SR G isolated place
” _ o i food : cafeteria ( only
- wkday)
s : how to survive wkend
L
3 e Now
MR ke T e within walking dis (2km)
o SRS B\ 3 convenience store
W \ sl Mcdonald,
, &Nl o | restaurant and hotel
VAL YN s, “ 3 Oyears to be like this



Why KEK had to be here?
150ha area was required

CDXDBRIMICIRBIEAD D o feo

before KEK
unused forest—
golf course

ILC campus require

area of

minimum. 25ha
extension to 100ha

Land acquisition

regulation of land use
BiRE. EiE
aR i ETIE;




CAMPUS Land acquisition

SEFURI : easy to access

but land is used as field

JIMORREE : RikE. RMEORFIEEER
REFIALTWSIHEE D SERZFE T NIEWIT L

KITAGAMI : accessible

land is unused forests
FEENTOWEVWERHGZ WO TIERSIRICHARSZ EESH

RY HRFAMDZ < RO T ISR SR




Ry
m

BRSO F EERRHIS S

-

320

living envinghment

SRAA 10,000
. 8,000
provide house? S 000
4,000
single family foreigner 4,000
0
_ 1 3 5 7 9 11 13 15 17 19
convenience  job for suppose space of house AR AR AE MR M AE M M AE
education support
convenience job for suppose —_— M E ()
education )
........... B A (UL tin= il = s AT e a I
convenience L - R e ()

----- ILCHEY - 98 (N)

vacant house : impossible to use (too old)
rental : Sefuri (A) can provide enough amount
the other need enough house supply plan
but
house building takes only 2year+ a
possible 3years later » first 1~2year rely on city around area



Commute

shuttle is necessary btwn. Campus and main station
not for Sefuri (B)

main station

= rmmx wow( ey )

: \ ]

shuttle bus

\4
car living area
CAMPUS | <y
A
- Sefuri (A,B) : train and car
shuttle bus
. Kitagami (A,D) : + Shinkansen
¥ but mainly car

ILC accelerato
IP



Accommodation of user

Max. 900 users stay in campus
collaborator (data taking. maintenance ; commute to IP)
conference. meeting
(not include from company)

450 user stay at dormitory in campus WMEFRDARE

450 users have to stay outside of campus ; hotels around campus
capacity is short
hotels near campus in 30~60min. area
except kitagami (B,C)

New hotel ?



comfortable life for family

population increase by ILC is not enough to
develop hew shopping area
Shopping area must exist nearby

Shopping

. BESERNSEM. B
Medical 4. g e

] REESR (ARFAAICHHREINDINE)
Education swgx=

BEFR

EIREE & FiRHEF




Access to CAMPUS
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Support

house

medical

education

for foreigner

the most important
man-to-man support 2 4 hours

spacious house 100m
difficulty In

£, fLE. W)

japanese medical care
short consultation

iInternational school

japanese contraction of house rental (fREEA. B



International School

o0 -
>

Sefuri BEAYY—FaF

Sefuri (A) 30min.
Sefuri (B) 1hour

Kitagami sitr>9—3va+i

Kitagami (A) 1.5 hour

ILC construction existing school
Sefuri is better

ILC operation not enough capacity .. | B g Oe s "’ &
New school must be build ~ e e {IRvo P ®
aa e ul EMRE &



Usual scenery of local city (like Saga)
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' E.. LINEAR COLLIDER COLLABORATION

International review of Japanese candidate site

Review Committee members

Eckhard Elsen (DESY)

Lyn Evans (Chairman, Imperial College, London)
Mike Harrison (BNL)

Alain Herve (University of Wisconsin)

Vic Kuchler (FNAL)

Hitoshi Murayama (LBL/IPMU)
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Daniel Schulte (CERN)

Harry Weerts (ANL)

Akira Yamamoto (KEK)
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Conclusions and recommendations

The Committee is convinced that the site presented has been chosen with great
care. More than 300 hours of meetings of the Japanese Site Evaluation
Committee have been necessary to reach this conclusion.

The proposed site is in good geological conditions for tunnelling and stability
with no active fault zones and low seismic noise. Most of the geological

investigation has been made with non-destructive methods with only five
core samples taken. This is adequate for the present purpose but should be
considerably augmented during Project preparation.

The possibility of adding a Free Electron Laser Facility at a later date should be
kept in mind. This would require that the laboratory for photon physics
should be in a location that is not too deep.

Although the recommended site offers good conditions for the installation of
the collider it could present logistic difficulties for the installation,
maintenance and possible upgrade of the experiments due to the side
access. The needed logistics should be developed early before finalizing
the region of the interaction region.
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Conclusions and recommendations (2)

Other issues such as transport and the provision of primary services
have been thoroughly studied. The possibility of powering the site
through two independent power lines to ensure base services in
any situation should be investigated.

Clear criteria must be developed for the design of the machine and
detectors under worst-case earthquake scenarios.

Social infrastructure for international staff in Sendai is probably
adequate although the commute is quite long. Access for
international travellers through Tokyo/Narita airport takes about 4
hours and the recent expansion of international routes from
Tokyo/Haneda airport, which has a direct link with Sendai provides
another alternative.

Development of the social environment for non-Japanese in cities
close to the central campus, particularly Ichinoseki should be
discussed with the local authorities once the site is formally
decided.
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