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New Physics Searches

ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary

Staius: IGHEP 2014 [Ldt=(1.0-203) 1! V5=7,8TeV
Model £y Jets ETS [raqm) Reference
ADD G +8/9 - 121 Yes 47 T2 121040401
ADD non-resonant £ 2ep - - 203 n-inz ATLAS GONF-2014.020
ADD QBH - £q temu 1] - 203 n=6 13112008
ADDCBH - 2 - s n=6 10ba submited 0 PRD
ADD BH high Nes 2u(88) - - 203 =6, Mp = 15 ToV, nonot BH 1308.4075
ADD BH high 3. pr- 2lep  22] - 203 =6, Mp = 15 TeV, non-rot 8H 1405
RS1 Gy = &€ 2ep - - 203 K =01 14054123
RS1 Gy — WW — trty. 2ep - Yes 47 KMpy =01 12082880
Buk RS Gk — ZZ — tqq 2eu  2)/19 - 203 KW =10 ATLAS-CONF-2014.039
BUKRS Gy — HH — bbb - a4 - 185 Wi =10 ATLAS.CONF 2014005
BukRS gk — £ tes 210212 ves 143 sR-0s25 ATLAS CoNF-2013.082
$Yz;ED 2ep - - 50 1200
D 2y - Yes 48 | /ATLAS-CONF-2012-072
SSMZ' ot 2e - - 23 s
SSMZ' arr 2r - - 1es ATLAS.CONF 2013000
SSMW o 0y ten - ves 23 ATLAS GONF 2014017
EGM W' — WZ— v e 3es - Y 23 19084450
EGM W’ WZ - qatt 2ep 219 - 23 ATLAS GONF-2014.030
LRSM W, —» B les 2b01] Yes 143 ATLAS.CONF-2013.050
LRSM Wj, - B Oeu 21014 - 203 100 sbmited 0 EP.C
Cl qaqq - 2] - 48 12101718
. Clqqtt 2 - - 203 ATLAS-CONF-201
Ol 2eu(89) 210.21] Yes 143 =1 ATLAS CONF 2013081
EFT D5 operator (Dirac) Oen 121 ves 105 w000 L or i) < 00Gev | ATLAS CONF 2012147 .
B oommor vy P T o iy <i0em | o Summary of CMS SUSY Results* in SMS framework
‘Scalar LQ 1% gen 2e FET 10 B=1 11124828 _
. ‘Scalar LQ 2" gen 2p 22) - 10 =1 12372 S
Scalar LQ 3 gen teptr 1] - 47 p=1 13020520 ]
Vectorike quark TT — He+ X et 22634] Yes 143 Tin (18) doublet ATLAS CONF-2013.018. g
Veclorfke quark TT » Wb +X  1eu 210,231 Yes 143 [o—— ATLAS CONF-2013.000 °
ii Vector-ike quark TT — Zt + X 223ep  >221b - 203 Tin (T,8) doublet /ATLAS-CONF-2014-036
Veclorike quark BB Zb+ X 233eu >231b - 203
Vector-ke quark B8 —» Wi+ X 2e,u(89) 210,21] Yes 143 Bin (1) doutiet ATLAS GONF-2013.051 =
Excited quark ¢° — @y 1y 1] - 203 ‘orly o and &*, A = m(g) 13003230 g
Excited quark * - ag - 2] - 203 10 be submitied 1o PRD
Excited quark b* — Wt 1or2epi1b2jort] Yes 47 13011583 _
Exctediolon & by zemiy - = w0 on 1304 8
LSTC a7 — Wy Temly - ves 203 [ ———
LRSM Majorana ¥ 2ep 2] - 21 (W) =2TeV, no mixing 12035420 .
Type Ill Seesaw 2ep = = 58 [Vel=0.085, |V 1=0.063, [Ve}=0 ATLAS-CONF-2013-019 S
g Higgs triplet H** — ££. 2e,u(88) - - 47 DY production, BR(H** — ££)=1 12105070 3
Mutti-charged particles. - - - 44 1301 5272 N
Magnetic - - - 20 DY production, g1 = 180 12076411
1

10 Mass scale [Tevi
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*Observed limits, theory uncertainties not included Mass scales [GeV]

Only a selection of available mass limits

Probe *up to* the quoted mass limit

S.Su CMS SUSY 2



New Physics Searches

ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary

Status: ICHEP 2014

JLdt=(1.0-208) b7t V5=7,8TeV

Model £y Jets ETS [raqm) Mass limit Reference
ADD Gix +81q - 121 Yes 47 : 12104401
ADD non-resonant £ 2en - - =3 =y
ADD QBH - £q temu 1] - 203 13112008
ADDCBH - 2 - s tobe submitedto PRD
/ADD BH high Nen 2u(88) - - 203 1308.4075
AADD BH high ¥ pr- 2lep 22) - 203 1405
RSt G 2e - - 3
RS1 Giox— WW — bty 2eu - a7
Buk RS Gk — ZZ — tqq 2eu  2)/19 - 203
BUKRS Gy — HH — bbb - a4 - 185
BukRS gk — £ tes 210212 ves 143
$YZ;ED 2ep - - 50
UED 2y - Yes 48 /ATLAS-CONF-2012-072
SSMZ' ot 2e - - 23 s 4123
SSMZ' arr 2r - - 1es
SSMW o 0y ten - Y 23
EGM W' — WZ— v e 3em - Y 203
EGM W’ WZ - qatt 2ep 21114 - 203
LASM W - b tep 2b01] Yes 143
LRSM Wj, - B Oeu 21014 - 203 1obo submitd 0 EPIC
Cl qaqq - 2] - 48 12101718
BE L s e
Cluute 2e4(9) 21621) ves 143 Q=1 ATLAS CONF-2013.051
E EFT D5 operator (Dirac) Oep 12]  Yes 105 2100% CLior m{y) < 80GeV | ATLAS-CONF-2012-147,
EFT D9 operator (Dirac) Oep  1451] Yes 203 190% L for m{y) < 100 GeV.
‘Scalar LQ 1% gen 2e 2] - 10 B=1
R
Scalar LQ 39 gen temir b1 - a7
Veclortkequark 7T HE+ X 1en 32634] Yes 143
Vector-ike quark TT = Wb+X 1eu 21b23] Yes 143
ii Vector-ike quark TT — Zt + X 223ep  >221b - 203
Vector-ike quark BB — Zb+ X 223e,u  >2/>1b - 203
Veclortkequark BB We + X 2eu(89) 216211 Yes 143 |Eicemmmmmmmmmmmmzmced $Z800000000000 020 2 AWscss 0 |susodY BN T Q- - S - - - - — — —
Excted quark ¢* - ay 1y 1 - s
Excited quark ¢* — qg - 2) - 203
Excited quark b* — Wt 1or2ep1b,2jor1] Yes 47
Excedlepton £ - by 2emty - - 130
LSTC a7 — Wy Temtly - 203
LRSM Majorana ¥ 2en 21 21
Type Il Seesaw 2ep - 58
g Higgs trplet Hes —» ¢ 2ep(89)
Muls-charged particies P e . e T B i o ———T
Magnetic: -
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For decays with intermediate mass,
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Where Are We Now?

@ Our wish list has not change much from 10 years ago.
@ Discovery of Higgs

= Exclude technicolor

= Narrow down parameter space
® Non-discovery of anything else

= New physics gets heavier

= A bit uncomfortable, big picture unchanged

S.Su 3



Then What?

Where is New Physics?
larger mass? Small Coupling? Too much BG?
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Then What?

Where is New Physics?
larger mass? Small Coupling? Too much BG?

@ Direct search for new particles

Need colliders with larger energies (pp or e+e- with large Ecm)
@ Indirect search for imprints on W, Z, top and Higgs

Need colliders/measurements with unprecedented accuracy

(ete-or pp with high luminosity)

S. Su 4
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FCC-pp/SppC

Ecm
larger mass
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FCC-pp/SppC

small coupling
r

Ecm
larger mass
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HE-LHC FCC-ee FCC-hh

27 km, 20T 80/100 km 80 /100 km, 16/20T
33 TeV 90 - 400 GeV 100 TeV
6
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CEPC-SPPC
Qinhuangdao (
./gtj

SE

easy access

300 km from Beijing
3 h by car

1 h by train

“Chinese Toscana”

Imageso 2013 Digi Globe
Yl |m i\ A LS \ 'y, NGA, GEBCO

SBIE 2013 Hapave. con Google earth
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i Yifang Wang
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Machine Options

COLLISION COURSE

China plans super collider Nature News, July

Proposals for two accelerators could see country become collider capital of the world.

Elizabeth Gibney

Particle physicists around the world are designing colliders that are much larger in size
than the Large Hadron Collider at CERN, Europe's particle-physics laboratory.

CERN's Large

Hadron Collider
Circumference: 27 km
Energy: 14 TeV

US/European super
proton collider
100 km; 100 TeV

e+e-: 90 - 400 GeV

International
Linear Collider
Length: 31 km

<1 TeV

RV China’s electron-positron collider
1 W 52 km; 240 GeV
China’s super proton collider
52 km; =70 TeV

o 2 1 China-hosted international
f 3 electron-positron collider
80 km; 240 GeV
4 China-hosted international
................... super proton collider
80 km; 100 TeV

P Existing seseee Proposed
oooooooooooooooooooooooooooooooooooooooooooooooooooo Tev' teraelectronvolt; Gev' glgaelectronvo|t

M



Physics opportunity at FCC-pp/SppC
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Physics opportunity at FCC-pp/SppC

S.Su

@ new particles: afew TeV - 30 TeV, beyond LHC reach
@ increased rate for sub-TeV particle: increased
precision wrt LHC: Z, W, top,...

@ rare process in sub-TeV mass range

@ Higgs and EWSB: more Higgs couplings, WW

scattering, Higgs self-coupling, ...



@ SM physics

@ precision
tests

® other BSM

® dark matter

S.Su

®© top partners
(naturalness)

Fardicsls - oF thnsr sagorelmanyirics

@ Higgs-related

® Cosmo
connection
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® dark matter

® Cosmo
connection
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®© fop partners
(naturalness)

@ Higgs-related
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Higgs related

® SM-like Higgs

= Deviation of SM Higgs couplings

= New coupling structures, beyond the SM
= Higgs couples to new particles

® non-SM like Higgs sector

S.Su 11



Higgs Production @ pp

8 TeV 14 TeV 33 TeV 100 TeV
LHC LHC HE LHC VLHC

S Sgnowmass QCD Working Group: 1310.5189

Process

O (100 TeV)/0 (14 TeV)

Total pp

W
z
WW
zz
tt

H
HH

1.25

)\t:1%
A: 8%



non-SM Higgs

@ Models with extended Higgs sector
Discovery of extra Higgs: direct evidence for BSM new physics
@ Conventional search channel (even for non-SM neutral Higgs):
vy, ZZ, WW, 171, bb, {t
@ Charged Higgs is challenge! H* = v, tb

@ New Higgs decay modes open for (non-)SM Higgs decay
=Higgs — light Higgs + gauge boson

= Higgs — two light Higgses

Complementary to conventional channels

S.Su 13



Searching for Other Higgses

New channels open up for non-SM Higgs decay

HH type |(bb/TT/WW/ZZ/yy)(bb/tt/ |hsm — AA

WW/ZZ/yy) H- AA
H*H- type |(Tv/tb)(TVv/tb) H— H*H-
neutral (7 tvpe  |(Iiqqivv)(bb/iT/WWIZZI |H — ZA
Higgs YY) A— ZH, Zh
WH?* type ((Iv/qq’) (Tv/tb) H/A— WH*
charge WH type |(lv/qq’)(bb/TT) tH* production,
: H*— WH
Higgs
9 H*— WA

B. Coleppa, F. Kling, T. Li, A. Pyarelal, SS (2014, 2015, 2016)
S. Su 14
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Cosmo Connection
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Cosmo Connection: Shape of Higgs Potential

‘ Nature of electroweak phase transition ‘

@ baryon asymmetry €= baryogenesis ¢ strong 1st order EWPT

® SM: 125 GeV, 2nd order EWPT = no EW baryogenesis
® BSM with strong 1st order EWPT = large deviation in HHH
= HHH > 20% or more, 100 TeV pp

pp collider @ 100 TeV: HHH coupling: 8%
S. Su determine the shape of Higgs potential. 16
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Top Partners: Naturalness

Pordicolls —sPoimor SLporsimmetnics

pimar suearsimmsiricee—— Poriicaliy
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Naturalness and Top Partner

(MH2)physical ~ (MH3)bare
+ Acutoff?

.

r--“-----‘--:

- /\cutoff2

€ v (125 GGV/MNP)2

@ LHC: TeV scale for top partner, e~1%

e HL-LHC:

-4

increase the reach by 10-20%, measure top partner property
e 100 TeV FCC-pp/SppC: 10 TeV level, e~10+4



Naturalness and Top Partner

-4

e LHC: TeV scale for partner, €~1%
e HL-LHC:

increase the reach by 10-20%, measure top partner property
e 100 TeV FCC-pp/SppC: 10 TeV level, e~10+4



100 TeV pp: Stop

CL, Discovery

CL Exclusion

— 10
- /s=100 TeV — Boosted Top 10000~ _
8000 4 —Compressed I Vs =100 TeV Boosted Top
i ILd’[ = 30::/fb I Ldt = 3000 fo! — Compressed
L & bkg = % i _ ; i~
< 6000 ;ys ° 20% 1 | Esysbkg = 20% 410" 2
® [ Tevesia T =13 fyssg=20% 8 TeV o
)] - gg (0] - “sys,sig e i
- I = - 10
24000 5.5 TeV = g
& i 2 =)
[l » 2
2000+ 1 L

0lZe
2000 4000 6000 8000

0
2000 4000 6000 8000
m- (GeV)

10000

T. Cohen et. al, 1406.4512

® 100 TeV pp: stop-stop-h production

S.Su 19



100 TeV pp: SUSY

T. Cohen et. al, 1311.6480, 1406.4512

exclusion discovery
14TeV (100 TeV (14 TeV |100 TeV
300 fb! 3000 fb-! [300 fb-1 |3000 fb~
uncompressed (2.3 TeV (13.5TeV (1.9 TeV |11 TeV
' g — 44 55(1) compressed 600 GeV |4.8 TeV (900 GeV |5.7 TeV
. . |uncompressed |[1.5TeV |10 TeV |800 GeV |8 TeV
q—4Xi compressed 650 GeV (4 TeV 500 GeV |3 TeV
msg=mgluino (2.8 TeV |16 TeV 2.5TeV (15 TeV
pp—06.55.55 mgluino 24TeV |16 TeV (2TeV 15 TeV
msq 21TeV |14 TeV 1.5TeV (12 TeV
g — tt X9 [mgluino 19TeV |8TeV [1.6TeV [6.4TeV
t— ¢t 55(1) mstop 8 TeV 5.5 TeV

S.Su
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Dark Matter

2
geff

Mpy < 1.8 TeV (03

)
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Effective operator -

® effective operator approach s
®@ monojet, monophoton, mono-... Mpum < 1.8 TeV (geﬁ)

0.3
“Standard” LHC searches

Collider Searches

<
DM SM

complementary
to DM direct detection

DM SM

direct DM detection

S.Su 22



Direct detection versus collider reach

LUX collaboration, 2013

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold
XENON 10 S2 (2013)
1 0—39 } . CDMS-Il Ge Low Threshold (2011) 1 0—3
T T T

10—40
10—41 L
10742}
10—43 :

4
104
1074
10746

(Violet oval) Magnetic DM
10_48 (Blue oval) Extra dimensions

WIMP—nucleon cross section [cm?]
WIMP-nucleon cross section [pb]

(Red circle) SUSY MSSM

10_47 [ (Green ovals) Asymmetric DM \ \\ -=" ’ ‘ 10_11

A MSSM: Pure Higgsino 'l

10749} @ Mssm: A funnel \ o Nmosp\" 110713
@ MSSM: Bino-stop coannihilation
Y MSSM: Bino-squark coannihilation

] 10 100 1000 10
WIMP Mass [GeV/c?]

1070
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Direct detection versus collider reach

LUX collaboration, 2013

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold
XENON 10 S2 (2013)
1 0—39 } . CDMS-Il Ge Low Threshold (2011) 1 0—3
T T T

10—40
10—41 L
10742}
10—43 :

4
104
1074
10746

P—nucleon cross section [pb]

(Violet oval) Magnetic DM
10_48 (Blue oval) Extra dimensions

WIMP—nucleon cross section [cm?]

(Red circle) SUSY MSSM

A MSSM: Pure Higgsino

10749} @ Mssm: A funnel

@ MSSM: Bino-stop coannihilation
¢ MSSM: Bino-squark coannihilatipn

1 0 100 1000 10
WIMP Mass [GeV/c?]

10_47 [ (Green ovals) Asymmetric DM \ ~

1070
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Direct detection versus collider reach

LUX collaboration, 2013

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold
XENON 10 S2 (2013)
1 0—39 } . CDMS-Il Ge Low Threshold (2011) 1 0—3
T T T

10—40
10—41 L
10742}
10—43 :

4
104
1074
10746

P—nucleon cross section [pb]

(Violet oval) Magnetic DM
10_48 | (Blue oval) Extra dimensions
(Red circle) SUSY MSSM
A MSSM: Pure Higgsino
10749} @ Mssm: A funnel
@ MSSM: Bino-stop coannihilation
Y MSSM: Bino-squark coannihilation

7 y i ‘ _14
1 10 100 1 1050
WIMP Mass [GeV/c?]

WIMP—nucleon cross section [cm?]

\“ N N ‘\ ~ B B
10_47 [ (Green ovals) Asymmetric DM \ ~ - e B

1070

0(100) GeV DM,

S su typical DM range




Direct detection versus collider reach

LUX collaboration, 2013

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold
\ XENON 10 S2 (2013)
1 0—39 K } . CDMS-Il Ge Low Threshold (2011) 1 0—3
T T

10—40
10—41 L
10742}
10—43 :

4
1074
107
10—46 L

P—nucleon cross section [pb]

(Violet oval) Magnetic DM
10_48 | (Blue oval) Extra dimensions
(Red circle) SUSY MSSM
A MSSM: Pure Higgsino
10749} @ Mssm: A funnel
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Y MSSM: Bino-squark coannihilation

7 y i ‘ _14
1 10 100 1 1050
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Direct detection versus collider reach

SuperCDMS Soudan CDMS-lite
SuperCDMS Soudan Low Threshold

XENON 10 S2 (2013)

LUX collaboration, 2013

10—39 4« COMS -1l Ge Low Threshold (2011) 1 0_3
107 110
— 10-41 s
~, 10 A 107 —
= WX g
=2 042 : R 6 =
= 107 F 11070 g
o \S(/ "_ ) N 9
043 g, HERN L E
g 1077 50 R 107 3
75} 4 AN ‘.‘ N\ T 4@ SlE»A00\er0..-- :
©» _ \E Ny e e O T 8 @
2107 NS e 108 3
5 Be N N 2= )
_ Neutrinos . " =< o= S S 010 /il ~
5 1074 L e 10 8
O “\ -“ RomeN_oomm=752600 == v Ol AL %
—_— _ S N TR DERROT == T ige O _
g 10746 R st ? S 10710 2
"""" 3 =
T AN L P L -7 |
I 47 \ R R P T )

-
light DM, few GeV
DD: low sensitivity

J 10—13

100

kCollidcar': complementary )
WIMP Mass [GeV/c?]

S.Su

1\\ 101‘0_14

O(100) GeV DM,
typical DM range




S w wW w o]
o © (o] ~ (o2}

Bn crglss—stgf;tioncg[lcmgl

—
> 3 Si
& A

A
w

3
_LIII|'|T|'| IIII|'|T|| IIII|'|T|'| IIII|'|T|| IIII|'|T|| IIII|T|'|| T II|T|T| IIII|T|'[I IIII|'|T|'| T

10

10*°

10"

10%

10"

10"

10

LHC/100 TeV: Higgs

E

= 1 = _

- D5 XY XAV

;E : J
E B R

"~CDMS low-energy

XENON100 2012

— LHC7,5/_fp,__,———“"—'

e —="[HC14, 300/
XENONTT LHC14, 3/ab
--------- pp33, 3/ab

—— pp100, 3/ab

=i
>

monojet, monophoton, monoZ,
monoW, mono-b, ...

ZHou, Berge, Tait, |Wang Whiteson, Sr]owmass (2013) |
| [ [ L LIl

10 10°

—

m, [Ge\9]

Collider better:

small mx region, spin-dependent
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Model Dependent DM Searches

© WIMP: part of a complete model

2
Yett
® Last particle in the cascade decay Mpn < 1.8 TeV (0(?3)
chain of parent particle, MET

W, Z — £%,jets...
p, T, ..., — jets 4T IR

_ __

iv««‘ = -
gq P! mising puticle, 1~ | Very challenging. |
(colored) 1

. weak discovery @ 14 TeV, 3 ab-1 |
R\‘O | S e ———
Br

partners: g, q, W, Z, l,...

S.Su 25



Dark Matter

wino I i i Collider Limits

92 @ 100 Tev
mMwIiMP S 2 Tev (Oeg) mixed (B/F)

@ 14TeV
mixed (B/W)

M. Low et. al, 1404.0682

gluino coan.
stop coan.

squark coan.

@ Dark matter at TeV scale (Wino or Higgsino LSP)

= can not be explored at LHC 14 with 300 fb-1

= enhanced reach of 1 TeV or higher at pp 100 TeV
e Smaller dark matter mass

= low mass loopholes of suppressed coupling or compressed
spectrum, small MET

= e+e- collider, reach Ecm/2.



Dark Matter

wino

g2ff higgsino
mMwIiMP S 2 Tev 063 mixed (B/F)

mixed (B/W)

- e+e- collider, reach Ecm/2.
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SM Physics: New Phenomena

® jefs
® WI/Z/H/t radiation

27



Jet Physics

@ understanding QCD
@ search for new physics

100 TeV: significant pileup, more than 200 (LHC Run I: 30)
affect energy and direction of jet

15k E—-scheme Axes Shift (100 TeV pp) . : WTA Axes Shift (100 TeV pp)

- Ry = 0.5, pr > 50 GeV 801 Ry = 0.5, pr > 50 GeV 1

- Npy =10 ] ] Npy =10 ]

I Npy =20 | : Npy =20 ]

10} Ney =30 | 60y Npy =30 ]

1 do T Npy =40 1 1 do Npy =40 |
o dAR 40'_ Npy =50 ]

S. Su Larkoski et. al. (2013) 28
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W/Z/H/t radiation

‘elec‘rroweak splitting rate

Process P(pr) P(1TeV) P(10 TeV)
= Vpf (3 % 1073) [log nfTTw} i 1.7% 7%
f—=Vrf (2 x 1073) log b 0.5% 1%
Vi — VoV (0.01) [log nfTTw] i 6% 22%
Vi — ViV (0.01) log 22 2% 5%
Vi —= ff (0.02) log WfTTW 5% 10%
Vo — Vih (4 x 1074 log 22 0.1% 0.2%
Ve = Veh | (2x107%) [mg nfTTwr 1% 4%

Chen et. al. (2015)

29
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SM tests
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Running EW Couplings

1 TeV |10 TeV
at/ai(mz) [2.7% |5.5%
az2/az(mz) [3.9% |7.4%

005

running of @, from Z*/y* DY

Alves et. al. (2014)
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Other BSM Physics
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New Resonance

@ dijet resonance:

color singlet, color octet, UED KK gluon, RS gluon, quark compositeness
@ minimal requirement on machine luminosity and trigger
@ calibrating detector response in hadronic environment

o b et 100 TeV
Colaniile 15 ab~!

0.07||||I||||I||||I||||I||||I||||I||||
0 5 10 15 20 25 30 35

My, (TeV)

S. Su Yu et. al. (2013) 33



Higgs Portal

L= Lsw — 50,000 — - M6 — ¢yl H[%6 )
95% Combined Exclusion 5o Combined Discovery
4+ 4t
3r 3t
< =

2F 9L
—s=14 TeV —Vs=14 TeV

1t : 1} :
—/s =100 TeV —/s =100 TeV

100 150 200 250 300 350 400 450 100 150 200 250 300 350 400 450

mg (GeV)

me (GGV)

Curtin et. al. (2014)
S. Su 34



What if still nothing else @ 100 TeV pp?
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What if still nothing else @ 100 TeV pp?

Naturalness ???

S.Su 35



Discovery of new particles

relevant for naturalness

Yes \\1:

Complete understanding of Fundamental change of

EWSB (+ much much more) paradigm

S. Su 36



Conclusion

® the discovery of Higgs is a remarkable triumph in particle physics
@ a light weakly coupled Higgs argues for new physics beyond SM

@ Search for new physics calls for both high precision machine and high
energy machine

@ 100 TeV pp machine:

- probe energy frontier: non-SM Higgs, naturalness connection, dark
matter, BSM particles, ...

- precision, H coupling, V3,V4 couplings (cosmo connection), EW couplings

- SM physics: new phenomena
An exciting journey ahead of us!
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@ SM physics

® SM tests

® other BSM

L An exciting journey ahead of us!

L

AN

® dark matter

J ® Cosmo
connection
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®© top partners
(naturalness)

- I35 INOMRATIaN) T

@ Higgs-related
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Conclusion

An exciting journey ahead of us!
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LHC

Conclusion

An exciting journey ahead of us!
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LHC

Conclusion

FCC-ee/CEPC

An exciting journey ahead of us!
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Conclusion

LHC FCC-ee/lCEPC FCC-pp/SppC

An exciting journey ahead of us!
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