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Lagrangian in the GWS Model
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Lagrangian in the GWS Model
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Charged Higgs Status and Prospects
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Prospects® X & &

Belle’06 5ab- 50ab-
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SerKEKB and Belle |l Belle I
| };3 e ‘e+ 4Gev 3 6 A Colliding bunches

New superconducting /
permanent final
focusing quads near the

eeenere SuperKEKB

Replace short dipoles
with longer ones (LER)

I
HAHHH T covemionee

Redesign the lattices of HER Damping fing ” \\
& LER to squeeze the |

emittance u y/'

Low emittance gun

Add / modify RF systems
for higher beam current

~ Positron source

New positron target /
capture section

TiN-coated beam pipe

with antechambers Low emittance
' electrons to inject

[NEG Pump)

[SR Channel]

SR [Beam Channel]

Target: L = 8x103°/cm?/s |
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L HC Status
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Higgs Production and Decay at LHC
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H— 1y r (1.08fb1)
“+ Resonance search
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<+ Two Isolated photon
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H—W(—=lv)W(=lv) (1.7fb)
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Intdlgrated Luminosity, fb™
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New PhysicsiEZRIRIA

ATLAS Searches* - 95% CL Lower Limits (Status: SUSY 2011)

T,miss

MSUGRA/CMSSM 1- Iep +ji's+E
MSUGRA/CMSSM multijets + E

Simpl. mod. (light Xm) O-lep +js +E

Simpl. mod. (|IghtX ):0-lep+j's+E

Simpl. mod (Ilghtx ) : O-lep +js +E

Simpl. mod. (|IghtX ) :0- Iep + b-jets +j's +E
Simpl. mod. C—>tfx1 1-lep 4 bjets +j's + E
Pheno-MSSM (Ilght X, ):2-lep SS+ E
Pheno-MSSM ( I|ghtx ) 2-lep OS e ET miss
Simpl. mod. I\f - 1-lep + 5 + E7 miss
GMSB (GG + Slmpl ‘model : Yy +ET s
GMSB : stable T

Stable massive particles : R-hadrons

Stable massive particles : R-hadrons

Stable massive particles : R-hadrons
Hypercolour scalar gluons : 4 jets, m; =~ m,,

RPV (4,,=0.01,4,.,=0.01) : high-mass eu

.................... £ B TR < 1 - e R R R

Large ED ADD monoet
g lj T J

T,miss

(for m(@) = 2m(g)) ATLAS

T,miss .
G =9 mass Preliminary

T,miss
T,miss

T,miss

oy <eoocey) [Lt=(0.031- 1.60) "

o;' m()Z1) <80 GeV) \Vs=7TeV

T,miss
T,miss

T,miss

SUSsY

56V, (M@) - m@) 1 (m@) - me)) > 1/2)
ass (for m(bino) > 50 GeV)

% mass (for m(~)<600
g

T mass

g mass

b mass
t mass
sgluon mass (excl: mgg <
v, mass

00 GeV, my,~ 140 = 3 GeV)

My (8=2)
Compact. scale 1/R
raviton mass

Graviton mass

RS with k/Mg, = 0.1 : dlphoton m

RS with k/M,, = 0.1 : dllepton m
RS with g /g =-0.20 ; T rmiss
Quantum bla&mole QBH) md”et, F(x)
QBH : High-mass o, ,

ADD BH (M, /M_=3) : multijet zp_, Nets
. ADDBH (M,/M,=3): S dimuon N, o
: gqqq contact interaction : F. (md”e,)
o gquu contact interaction : m

ee/uu

M, (6=6)

Extra dimensions

67TeV. A
49TV A
1.83Tev. Z mass
215Tev. W’ mass

L=36 pb™' (2010) [arXiv:1103.3864 (Bayesian limit)]

L=42 pb™' (2010) [arXiv:1104.4398]
L=1.08-1.21 fb™" (2011) [arXiv:1108.1582]
L=1.04 fb™ (2011) [arXiv:1108.1316]

ass

4" generatlon coII mass in Q 54—> Wqu

4 generation : d4d — Wikt (2-lep SS)

TT‘nhgen —tt+AA 1-lep +jets + £,

Major. neutr. (LRSM no mixing) : 2-lep + jets

Major. neutr. (LRSM, no mixing) : 2- Iep + jets
.~ (DY prod., BR(H*i—>W)_1)

Excited quarks" i

Axigluons : my;,

Color octet scalar : my;.,

ass (m(WH) =1TeV)
W mass (230 <m(N) <700 GeV)

Other

q* mass
Axigluon mass

Scalar resonance mass
1 1 1 1 1 11 1 1 1 1

10
Mass scale [TeV]

*Only a selection of the available results leading to mass limits shown
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@ No multiple interactions, no underlying
events, no remnant
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| HC R EAETIEY

ity (fb™)

Integrated Luminosi

-
10 = Z'— Il: m=6TeV
m Compositeness: A= 60 TeV
10°E 5 SUSY: mg, > 3 TeV
= ~ TeV scale resonances from WW scattering
- SUSY: mg, ;> 2.5 TeV
10%2E - Leptoquarks m=1.5TeV
_E_ Compositeness: A= 30 TeV
10L " Xtra Dim: G Il mg=1TeV
= | H: my=115 GeV
i .;;; 14 TeV ”'2022-':: ~2032J:_77
1E e 92015 High-Luminosity LHC Higher-Energy LHC
- o (HL-LHC) (HE-LHC)??
;' — |:;, m=1Te
[ Topobseved? §  susyY: m,, > 0.8TeV
10'E '~ ’
:/ 2010 2015 2020 2025 2030 2035
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New rough draft 10 year plan s+t p i3

2010 2011

2012 2013

2014

2015

2016

M JASOND I FMAMNMI JASOND I FMAMI ITASOND I FMAMITI I ASOND I FMAMI JTASONDIFMAMITASONDITFTMAMI IASOND

LHC

Injectors

Machine: Splice Consolidation &
Collimation in IR3

8TeV?

» detector completion

beam pipes

’ATI.AS - Consolidation and new forward

CMS - FWD muons upgrade +
Consolidation & infrastrastructure

LHCB - consolidations

?Cryo-collimation point

X-Masmaintenance

2016

2017

2018

2019

2020

2021

FFMAM I T ASONOD I FMAMI)I IASOND I FMAMI T ASOND IFMAMI)I JASOND I FEMAMII JASOND I FMAMIIIASOND

LHC

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

ATLAS: now paxel detect. - dotect

for ultimate luminosity.

=
13~14TeV  ~100fb™*

L~1x1034 cm 2s~

EETEZ E R

Injectors

———

ALICE - Inner vertex system

CMS - New Proel. New HCAL
Photodetectors, Completion of
FWD muons upgrade

LHCb - full trigger upgrade, new

vertex detectos #tc.

g g

2 i
1 4Te_V '~"300fb_1
L~2x103%34% cm 2s~

HL—
LHC

2030 F TIZ3000fbt
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© XI9IE, BEXRTOIXRILF— DILK
< A NI AIE
BafEZEEOBRT (TeV)
Process LHC SLHC DLHC LG 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 25
W, W, (o) 7 4 4.5 6 90
7’ (TeV) 5 6 8 8" 30"
Extra-dimens. |9 12 15 5-8.5" 30-55"
scale (TeV)
J* (TeV) 6.5 7.5 9.5 0.8 5
Compositeness | 30 40 40 100 400
scale (TeV)
B @ (s 0.0014 0.0006 0.0008 0.0004 0.00008
A, (95%CL)
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High Luminosity =@ % =& |c
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LHC

@737‘&:% Area
ALICE Lumi: x1.5 LHC-b

-
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AD i
4 — p
Q_ij“\m.kBOOSTEF{ sooe B * = 0.55m -> 0.23m
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Higgs4 X Mhiggs + Mz
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ILC V=735 {_ &“jﬂﬂgﬁ(TDR) DB B

- _'-—'r_.- = - E — - 3 - o B _Fl-_
il = = | e ' : 'H"'"

Damping Ring

- -!r: -
__ .._.-_-:—"":__,: - g e T W C
- 5 __!,.pl"":l--‘_ o 5 - T _{_._- Qi

Detectors

- e
— _4—_"-: -l".'

Accelerator tunnel

HADUZEwEH k23T >

P~

e+, e- X )=7vY

Energy : 250GeV + 250GeV
Length : 11km + 11km

# of DRFS Klystron: 7280 total

Slide by H. Hayano # of Cryomodules : 1680 total
# of Cavities : 14560 total
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ILC Accelerator Baseline Parameter for Physics

The BASELINE:

E ., adjustable from 200 — 500 GeV
Luminosity [Ldt= 500 b’ 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, e'e collisions

Choice of options depends on LHC+ILC results

[http://www.fnal.gov/directorate/icfa/para-Nov20-final.pdf, Heuer et al]
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1) Higgs 6% / NP %%

* ANV F v UV IREHR DRI

* HiggsDis&EHIE
BE, Ay, CP, #Hfp

) %EI/I:\IT*&

* ﬁIJug‘:(@ I__IA

» SUSY, Little Higgs, UED, etc.
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&4
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1) Higgs 6% / NP %%

e LHC : RARKIF D & 572 5FEEK
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2) Higgs % / NP 78 L)
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3) Higgs 7L\ / NP %L\
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3) Higgs 7L\ / NP %L\
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