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SUSY particles
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MSUGRA/CMSSM: tanp = 10, A =0, >0
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Summary of Beyond SM

95% CL Lower Limits (June 6, 2011)

MSUGRA: 0/1-lep + E,

\miss

MSUGRA : 0-lep +E e
Simpl. mod. : 0-lep + E; e
Simpl. mod. : O-lep + E;

\Miss

Simpl. mod. : 0/1-lep + b-jets + Eq e
Simpl. mod. (Ilghtx ) :2-lep SS + E;,
Simpl. mod. (Ilghtx) 2-lep OS +ET
GMSB (GGM) + Slmpl mod. yy +E

T,miss

GMSB : stable®

Long-lived gluino : R-hadrons
Long-lived gluino : R-hadrons
Long-lived gluino : R-hadrons

RPV (4;,=0.11,4,,,=0.07) : high-mass eu

Large ED (ADD) : monojet
UED :yy + E.

T,miss

RS with k/M, = 0.02 :m,,
RS with k/Mp, = 0.1 :mW
RS with top couplings gL=1 .0, gR=4.O ime
Quantum black hole (QBH) : my;,, F(x)
QBH : High-mass o, , ,
ADD BH (M,/M_=3) : multijet zp,, Niess
ADD BH (M, /M,=3) : SS dimuon N

ch. part.

gqqq contact interaction : F, (my;e,)
qquu contact interaction : m

miss

SuUsy

miss

""""" Scalar LQ pairs (8=1) : kin. vars. in eejj, evjj
Scalar LQ pairs ($=1) : kin. vars. in uyjj, uvijj
4" famlly coll. mass in Q Q — WqWq

4" family : d4d — WiWt (SS dilepton)

Major. neutr. (V, ., A=1TeV) : SS dilepton
Excited quarks : my;,

Axigluons : my;q,

*Only a selection of the available results shown

ATLAS Searches* -

ATLAS

Preliminary

g mass
g mass
q mass
g mass

f Ldt = (31 - 236) pb™

T mass
g mass
b mass
Tmass
v, mass
My, (6=2)
Compact. scale 1/R
RS graviton mass
RS graviton mass
KK gluon mass

M (6=6)
My
M, (6=6)
My (6=6)
L=36 pb™' (2010) [arXiv:1103.3864 (Bayesian limit)] 67Tev. A
L=42 pb™ (2010) [arXiv:1104.4398] 29TV A
L=167-236 pb"' (2011) [ATLAS-CONF-2011-083] 141Tev.  Z' mass
L=36-205 pb" (2010/2011) [arXiv:1103.1391, ATLAS-CONF-2011-083] 170tev. W' mass
1 gen. LQ mass
2" gen. LQ mass
Q, mass
d, mass
N mass
q* mass
axigluon mass
L1 111 ] I I I B B | ] ool
10" 1 10

Mass scale [TeV]



BRFEECH

LA RETRFIEv T 2 1E. HLEEERINITHNIE
IRIK 114-150GeVIEE (SUSYDMSSMTIE90~130GeVIEE)

>2012F FTIZLHCT 3~50LIET
ROMNSAIEEMER ' !
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LHC: 2010~20124¢ 7~8TeV run
KIERORBEKXR]
> 20144£XY Full Energy Run

> 20204 Ty L —R V)35 1—18R)
ONMELE - HIEHE TvTFFL—R

ILC: 2010~20124¢ H:ifiBE3E-%3F #5—7=—Z(TDP-2)

- 2012£|3 bﬂﬁ%%I%EQ%r% (Technical Design Report) SEh%
OJ#EgR FEAMEET
OV A M fiigkixal (EN el - dgH st ali )
NI xE 25 * aftME% 5135 (Detailed Baseline Design)52h%
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The 10 year technical Plan B ELHF

2010 | 2011 | 2012 | 2013 | 2014 2015 | 2016

Machine: Collimation & prepare for
crab cavities & RF cryo system

Machine: Splice Consolidation &
CollimationinIR3

aintenance
Intenance
Intenance

ALICE - detector completion ATLA pixel detect. - detect.
N luminosity.

. —1 TLAS—_ConsoIidation and new forward 1 3 -~ 1 4TeV -~ 100fb —1
7TeV 7 8fb compIpes = . CMS - Wew Pixel. New HCAL

CMS - FWD muons upgrade + Photodetectors. Completion of

Consolidation I_~ 1 X1 034 Cm _23_1 FWD muons upgrade
LHCb - consolidations EQ E-l- ﬂ-ﬁégm \I;:Ii:;;l;:‘:;igrt:tngrade, new
] [ DT [ [ ][ [T it | ot | |l [ [ [ [ (][ [ ol

SPS upgrade SPS upgrade SPS - LINAC4 connection &
PSB energy upgrade

T vertex system upgrade

wls s 1als o no] s e ualul s s [a] s o[ w0l e ula s s aTs [olw]o s e ulaluls s als olwlo]s e ulalmls s TalsTolwlo]s e Tulaluls s al s o] w0l e ualus s a s [olwlo] -

2017 | 2018 | 2019 2020 | 2021 | 2022 | 2023

s €Tl (3 as o w]o s elwlalm] s asTollo s elulalmls [+ s sTollo s e u alwls [+ a]s[olnlo]s [elu/aluls s a s olnlo]s [e ualuls s ]a]s o[nlo]

Machine: Collimation and prepare
for crab cavities & RF cryo system

Machine - maintenance & Triplet upgrade

ATLAS: new pixel detect. - detect. ATLAS - New inner detector

for ultimate luminosity.

Masmaintenance
Masmaintenance

ALICE - Second vertex detector upgrade

ALICE - Inner vertex system

CMS - New Pixel. New HCAL 1 4TeV -~ 300fb —1 CMS - New Tracker H I_ - I_H C

Photodetectors. Completion of
FWD muons upgrade
34 —2o—1
LHCb - full trigger upgrade, new L~ 2X1 O Cm S _
. — — — 20305 F TIZ3000fb?

SPS - LINAC4 connection &
PSB energy upgrade

12 Feb 2011 fEERZAF XY K
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X791—)b (201 O£E7ﬁ ) | Beyond the design lumi.

A | >
> ~14 TeV
@ 5x10°%4
o
=
£
=
e
)
©
o)
e
=
1 b O(10 fb") O(100 fb1) 3000 fb-"
>
2012 2016 2020 Year

(15 months) (12 months) (18 months)

T. Kawamoto
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12 Feb 2011 fETF XY

High statistics — High Energy
SIEELICKY . EEMIC. BLVIRILF—DIF—I0T I —F B OE5:
—KYEVWIRILF—TIERNTTEEIZLED,

3000
ET + jets :
E"f_ 50 == &/~ T2t |
00| E SUSYERFREGB -
- 2.5 > 3TeV
E —
2000 N ! .
L e 00

Theoretica“y excluded

1500
7TeV
10m ‘ ......
/s =14TeV : 100 o™, 200 fb™ .
500
0 500 1000 1500 2000
m, (GeV)
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-~ | m— > |\ S
W/ oF 47y T L—RTOYE
e ZTIEFECHKIXRILF— (BE) UV—FDILK
» FIIEKRDNRE S NCEZEOERAE
BE=EHEEOBEZ (TeV) (TGCIH I IEE)
Process LHC SLHC DLHC LC CLIC
14 TeV 14 TeV 28 TeV 0.8 TeV 5TeV
100 fb™ 1000 fb™* 100 fb™ 500 fb™’ 1000 fb™*
Squarks (TeV) | 2.5 3 4 0.4 2.5
W, W, (o) 2 4 4.5 6 90
Z’ (TeV) 5 6 8 8+ 30"
Extra-dimens. |9 12 15 5-8.5" 30-55"
scale (TeV)
q* (TeV) 6.5 7.5 9.5 0.8 5
Compositeness | 30 40 40 100 400
scale (TeV)
TGC, 0.0014 0.0006 0.0008 0.0004 0.00008
Ay (95%CL)

20



LyHMZL THigh-Luminosityz 2 WT%)%J\

2
L — bf bf}lF
CMS 4rn0.0, " Ane ¥
LHC
@UTTRE ea
ALICE Lumi: x1.5 LHC-b
TI8 .
T2 TT10 A
West Area gy CNGS e
AD = T E 2|§ 0) /%Ef _77 Sasso
T \
| BOOSTER  jisowoe - (DI HIT5RLVURIE A
n i W Nty 42-}—)——‘
¢ LINAC 27", PS B* =0.55m->0.23m
@J:UT"(é/UO)t\\_.L\ ’ —  Lumi: x1.6 ( IEE‘[EI 7:J~bX 2. 5)

# AHt: Injector upgrade

N:1.15x10t — 1.5-1.7x10%!

Lumi: x2-3 LHC Large Hadron Collider
: n-ToF Neutrc

> neutrons ) neutrinos  SPS Super Proton Synchrotron CNGS CERN | @:I 1) A— 90)7‘/7 7 L—F
21



CERN-LHC E—AFEZESUNERE, A
KEK-Fermilab Collaboration

BEAM e | REAM
CLEANING v CLEANING

B S — ARGERA : B ADLHCE SR Sk
et B (KEK). K (Fermilab) & D E % 1

Technology in LHC/ILC XV




High luminosity LHCO A X2 EH
E AR DA

Charged particle tracks from simulation

=HE (UTF)DLHC

L = 0.2x103%* cm2s™"
5 pp collisions / crossing

RimALHC

L = 10x1034 cm2s™"
400 pp collisions / crossing

T. Kawamotodl) 23




Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
JAN : !

Toroid Mognefs Solenond Magnet CT Tracker Pixel Detector TRT Trccker

Magnet System [ZIXZEELL,

Inner Tracker [E£E#L<T 5 (All Silicon, Pixel/Short-Strip® % A)
Calorimeter(d LVL1 Trigger #E£ICAEZS

Muon [FL—FDBEWECATEITDER




,'. " ": ILC Accelerator Baseline Parameter for Physics

The BASELINE:

E_ ., adjustable from 200 — 500 GeV

Luminosity [Ldt =500 fb"! in the first 4 years (L ~ 2x10%*cm~s™)

e beam polarization 80%

Upgradable: to ~ 1 TeV with 1 ab™ / 3-4 years

Options :

- e* polarization >50%

- GigaZ (high luminosity running at M, and 2M,,)
- vy, ey, ee collisions

Choice of options depends on LHC+ILC results

[http://www.£fnal.gov/directorate/icfa/para-Nov20-final.pdf, Heuer et al]



" S
Superior Characteristics of ILC

m Electron/positron collision (elementary process)

Fixed Energy & Scan (controllable)
Controllable beam polarization
Very sensitive detectors

Trigger free

Precise theoretical calculation (<1%)

AL R =]

rIH—TY—

hEolo R F— e[ A N

& MEolEEIE

. 26



e FrdHo—%
11"
b BRI O = HEBOT R F—

TN —RE  (EEERICAER TR X —)

mHiggs Epk MiycestM;,  (~210 GeV for 120 GeV Higgs)
sHiggs H OGS 2 X MyeestMy, (~330 GeV for 120 GeV Higgs)
mTop quarkx}4E Rk 350 GeV

s R - ¥ —7 ¥ — 2 x LSP (Rduvamtkhr BEE

mAny pair production 2 x HEM (Ecm=500GeVZZ 5M=250GeVE T)

M E R L2 =7 a5 4 ¥ —D%iH
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]ma ILC Technology-Driven Timeline

, ’ b NOW Ready for Project

Submission

012 013

LHC physics

1st Ecm range

Physics case and Research Strategy

Detector Design (Research Director process)

R&D R&D / Desi
Ref. Design Letter of Intent

Accelerator Design (Global Design Effort proce:

Baseline Ref. Design Re-
TDES [ baseline De

Technical Design Phase (TDP) 1&2




ilp Global Collaboration

o focusing'on SCRF

TRIUME, Canada

o STEG IHEP, China
FNAL, ANl ® Cormel UEeY KEK, Japan
SLAG g LAL o w

Saclay .\. INFN Milan

BARC;
oo

:IF GDE
JLF

A, Yamamoto, 10-01-23 29
HEP FIEETE®REIR:ILC EHKLY



MEEGFI=—vbELTOMERRDER
in progress at TESLA/FLLASH toward EuroX

4m [LC operation:
s <31.5> MV/m
R&D Status:

m ~ 30 MV/m to meet
XFEL requirement

E

Gl R ‘% “o
" i

B x 9 MEBL =k ELTI. 30 MY/mdL .
>> IH|ChHFE. e m Lt/ BREEADE N




iIP  Cavity Fabrication Process

1 - g Center-cells

(Tokyo Denkai ; RRR~300 Nb)

End- groups

n. H’ ﬂ"ﬂ"! "\)'.\\“ | M\

\‘\ W N lA:A.tl“

2010,9.12, A. Yamamoto “SC Technology in LHC/ILC” &V




S1-Global Module C (DESY, FNAL cavities)

Y YO i . AN
° A ;5' -

b

THE

Cryomodule and cavities were arrived at STF on Jan. 2010.

. A, PES‘?avitie 117
,;-*\ p e -- - / & B ' ,"y :

2009412825
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Final Results in 2010 continuous beam operation

The final beam size was measured with IP-BSM ( Laser Interferometer )

(B X-By=6F. KEK, 1)

w
=
c
5
¥}
B
=,
o
<)
L
©
<
o
=
e
~
>
<)
™
)
c
w
©
c
>
»

1 i 1 1 1 l 1 1 L l 1 1 L l 1 1 1 l 1 1 1 l 1 1 1 l
0 2 4 6 8 12
phase [rad]

In the continuous operation,
we achieved the 0.87 of the modulation depth at 8.0 deg. Mode.

The evaluated vertical beam size is 310 +/- 30 (stat.) +0-/40 (syst.) nm.
( The design beam size is 114nm for ey=13pm. )

BAYEZE RO LA
[KEK ATF2TODE—LINE | BRERXSARELY




Particle Flow Analysis (developed at LEP)
Yy MOZRINF—ZRHE X SRDDIDIT

oo WW. BO0GEV

ILCTOMIES GRREHD

45 Il HEEE TR 22
ILCHITE 7%
(K3 : LLA)
IR (H23-27)




ILC FBRDIEARBER

FRETTARVRZERLSGNIEIZRS

LHCHIESSD 1 ¥ 21y < kg2 HIE L T
With respect to detectors at LHC:

H Vertex Detector
MIinner layer 3~6 times closer to IP
B Pixel size 1/30
Bl Materials 1/30
B Tracking Detector
Bl Materials in Tracker 1/6
B Track mom. resolution 1/10
B Calorimeter
B EM cal granularity 1/200

B /mpact Parameter resolution: < 5mm + 10mm / p(GeV) sin-32 q

W Jet energy resolution: dE/E < 0.3 /VE(GeV)
B Excellent Hermeticity: down to q < 5--10 mrad (active mask)
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ILC Timeline beyond 2012

by ILCSC/ICFA

Possible ILC Timeline for IL-0
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Int. Negotiation

Joint Site Project Approval
LOEE I | Site Decision

Project Proposal

ICFA/
ILCSC Transition

| wersrn At
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RD TDR Activities Construction  Operation

ILC Organization
(ILC Lab.)

Site dependent
design
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F1)A6 (No-HiggsxNo-NP)
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UF)AS (Heavy-HiggsxNo-NP)
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vF1)A 4 (light-Higgsxno-NP)
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LHC, HL-LHCTO{E S EHGRIE (BE GG EYI ADIGE)
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Ev) RE=ELBEFEE . new physics

ontour plot of A/ Apy and ¢o/T, in the mg-M plane
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UF)A 1 (light-HiggsxNP-found)
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F1)A2 (heavy-HiggsxNP-found)
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> F1)A3 (No-HiggsxNP-found)
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F—o3 53—t =0T EBIIENLE:D T FILERD

Murayamad V)

missing Er, multiple jets, b-jets, (like-sign) di-leptons

+little Higgs with T-parity, warped ED with Z3 baryon
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High Energy LHC by 2035 ?

The High Luminosity LHC or HL-LHC is the route that will
enable the way to the Farthest Energy Frontier : an HE-LHC
based on 20 T magnets for a 33 TeV c.o.m. collider

HE-LHC Workshop 14-16 October in Malta

Sketch of the double aperture magnet ) i .
with the iron yoke — Coils are in blue i ‘\\ H -©-Nb-Ti 1.9K

=~ -®-Nb-Ti 4.2 K
i

t
i [} N

0 20 4 60 80 100 120 140 160 180 200 220 240 !

a
a
7.
-
5
4.
3
2
1.
o

o HENAR
<
m

Field in the coil (one pole shown) at 20 T operational field

70 MIBELT ARSI A A Yamamoto SC Technology in LHC/ILC &Y




KEK’s R&D effort toward LHC Upgrade

High Field Conductor w/ high strength
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CLIC Compact Linear Collider
(Two-beam accelerator)

Aiming for Multi-TeV Linear Collider
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CLIC (Compact Linear Collider)

drive beam accelerator drive beam accelerator
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