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Outline for Part IV

 SUSY/DM Searches

* Exotics
— New bosons
— Excited leptons
— Extra dimensions
— New resonances
— Vector-like quarks
— Leptoquarks
— Other Exotica

...... “This could be the discovery of the century. Dependmg
of course, on how far down it goes.

* Future Prospects Disclaimer: completely unbalanced
set of results from CMS and ATLAS
No attempt to have latest results



SUSY Searches

Inclusive searches
3 generation squarks
EWK searches



SUSY Cross Sections @ LHC (8 TeV)
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Data / MC

Inclusive Searches

Multiple-jets and large E,™ss
JHEP09(2014)176
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Gluino-mediated
Stop/Sbottom Production
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m,, [GeV]

MSUGRA Scena

Run-1 summary on inclusive squark and gluino searches

MSUGRA/CMSSM: tan(B) = 30, A = -2mq, 1 > 0

arXiv:1507.05525
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Part of the model plane accommodates a lightest neutral scalar Higgs boson mass of 125 GeV
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arXiv:1507.05525 S|mp||f|ed model

gg production, g— tt(*)%?; m(t) >> m(g), including up to five-body decays ”
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“Natural SUSY 2012”
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- >4 Direct Stop/Sbottom

¢ Y. ¢ In the scenario with TeV gluinos / squarks (1st/2nd generations)
X F . All the attention is put now in searches for stop/sbottom
b, = b 3°— b h(Z) x,° Multiple channels according to the decays
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ArXiv:i1506.08616 ,, Sbottom Direct Production

2 Large E;™ss and 2 b-jets

T - Discriminating variable MCT
Additional selections to target also
" Q
: compressed scenarios (assisted with ISR jets)
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Two selections: DI rECt Sto p P | " Tw

Monojet for compressed scenario
Large E;™ and c-jets

Very light stop
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Eur. Phys. J. C74 (2014) 3109 :

~ Further stop constrains p>_’--4~'
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Further stop constrains >4

(using the top-(anti)top spin correlations)
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Summary Searches for Stop

(different mass hierarchies, simplified models)
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Chargmo/NeutraImo
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EWK production

May 2017 ATLAS Preliminary Vs=8,13 TeV, 20.3-36.1 fb™
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2 or 3 leptons + E,Miss

argino mass > ~1100 GeV
Neutralino mass > 600 GeV

Very sensitive to the details
of the scenario considered
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Disappearing track

In AMSB model where the lightest chargino (N)LSP is wino and
nearly mass-degenerate with the lightest neutralino

%1 decaying into X, "+

Badly mismeasured in p; due to a wrong
combination of space-points

High-p, charged hadron

. . interacting with ID material
The signal reveals itself
as disappearing tracks

in the outer ID volume

Lepton failing to satisfy
\ identification criteria due to
X large bremsstrahlung or scattering

‘ reconstructed track
true particle track

At least one jet with PT > 90 GeV, Etmiss > 90 GeV P st TRT
Lepton (electron and muon) vetoes

tanP=5,u>0

%‘ 220 EN TN . Observed 95% CL limit (+1 5,,,,)
. . .l 0900 | eeeeeeaaaa Expected 95% CL limit (+1 o)
One good isolated track with pT > 15 GeV = | A AT (o e 9 e A o, o procty
E‘* - ALEPH (Phys. Lett. B533 223 (2002))
and less than 5 hits in the TRT 3 : Theory (Phys. Lett B721 252 (2013)
S 200 — ZZ———~ ‘Stable’ zf
> 10°g —— : — - -
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105é rrL[=200GsV,tiA=0.2ns (Decay radius < 563 mm) 3 170 e Ilfetlme between 0 1 ns and 10 ni
ab . o ]
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A charglno mass below 270 GeV is excluded at 95% CL
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Up to 22 different ATLAS p M SS M The results are interpreted
: in the context of 19-parameter
searches considered One example of particle spectra P

Analysis Ref. Category % |
O-lepton + 2-6 jets + [Emiss [57] S 4000 By Parameter  Min value Max value Note
. iss 19 '
O-lepton + 7-10 jets + Epss [58] &2 3600 e ' my, (=mg,) 90 GeV 4TeV Left-handed slepton (first two gens.) mass
1-lepton + jets + Bt [59] ) = 0L _ Vr P ! Mz, (=mg,) 90 GeV 4TeV Right-handed slepton (first two gens.) mass
T(T{f) + Jets + 'E’rl‘mss - [9()] Inclusive 3200 - ;L .\ d. m, 90GeV ATV Left-handed stau doublet mass
i/sl/ i—lei)tonj ;_bj ‘?t: trEET"‘i” {ZH 2800 o i N 12{“ / Mg, 90GeV 4TeV Right-handed stau mass
-lepton -jets 2 \ /
Mon. ojpet ! T 63] A° H* L ! mg,(=mg,)  200GeV 4TeV Left-handed squark (first two gens.) mass
O-lep (01’1 Stop [64] 2400 - mg, (=mg,) 200GeV 4TeV Right-handed up-type squark (first two gens.) mass
1-lepton stop [55] 2000 - W . - ,'/ my (=mg,) 200GeV 4TeV Right-handed down-type squark (first two gens.) mass
2-leptons stop [65] = -0 NI I,L’ i mg, 100 GeV 4TeV Left-handed squark (third gen.) mass
Monojet stop [66] Third generation 1600 - “\Xf /// Mg, 100 GeV 4TeV Right-handed top squark mass
Stop with Z boson (67] 1200 |- \\\\‘ o B mg, 100GeV 4TeV" Right-handed bottom squark mass
2b-jets + Epts (68] X N X £ di 71:721 M| 0GeV 4TeV Bino mass parameter
Lo+ Ex™=, stop [56] 800 - i \\\\\ / 2% f [ 70GeV 4TeV' Wino mass parameter
éh‘l [69] \ o 1l 80GeV ATéV Bilinear Higgs mass parameter
;— eptons E:‘H 400~ , % Szl ;@ My 200GeV 4TV Gluino mass parameter
_r X === X
3-leptons [52] Electroweak 0 h W X3 |4 0GeV 8TeV  Trilinear top coupling
4-leptons [70] 14 0GeV 4TeV Trilinear bottom coupling
Disappearing Track 71] . 14, 0GeV ATeV Trilinear 7 lepton coupling
Long-lived particle [72,73] Other F ra ctl o n of p M SS M m od e I s exc I u d ed My 100 GeV 4TeV Pseudoscalar Higgs boson mass
H/A — 771~ [74] ’ tan § 1 60 Ratio of the Higgs vacuum expectation values
(in general, similar to simplified models)
~0 ~0
ATLAS pMSSM: %, LSP ATLAS pMSSM: % LSP ~0
1 1 800 1 1 ATLAS pMSSM: 7’ LSP
;- B e LA s s e s 8;‘ ,,,l,,,l,,1,‘,~,,|,,0,<{ 8-—- .y.y|1.y.|y.y.[.\1u\ 1 o
8 - 1s=8TeV, 20.3 b’ 3 8 [ \s=8TeV,20.3fb™" 1, — Why, 3 | \s=8 TeV. 20.3 fb™" 8
L F 4 = y &U.
= —_— )= o = ¥ 0 ¥ 0 39 0 E)
53000~ m(x,)=0 GeV [1405.7875] 0.8 % oz’;._ 600_ t, - tx1 t, - bff X, 1038 L|>j°""-1 000 — § — qa, [1405.7875] 0.8 3)
N L X - B
L 0 L - 0
: 063 Stop M 068 Gluino me 063
2000 = i = =
I —  400- g - i =
o | o o
[ c — c
I 045 I 045 500 045
1000~ Y 200~ < - =
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ATLAS SUSY Searches* - 95% CL Lower Limits July 2018 ATLAS Preliminary

July 2018 Vs=7,8,13TeV
miss — Y
Model 6m Ty Jets EN™ [Larnm™) Mass limit V5=7,8TeV  ys=13TeV Reference
i, G-qk} 0 2-6jets  Yes  36.1 155 m(’)<100GeV 1712.02332
» mono-et  1-3jets  Yes  36.1 0.71 m(g)-m(¥})=5GeV 1711.03301
9] N ) _ y
5 & [ 0 2-6jets  Yes 361 |Z& 2.0 m(¥})<200 GeV 1712.02332
5 g Forbidden 0.95-1.6 m(¥})=900 GeV 1712.02332
B 3 i-aaor 3e.p 4jets - %61 |z 1.85 mu??_zfaoo GeV 1706.03731
Q e, 2jets  Yes 361 |2 1.2 m(g)-m(¥1)=50GeV ‘onganod
2 soqqWzt) 0 7iljets  Yes 361 |2 1.8 m(¥}) <400 GeV
3 3eu 4ets - 36.1 |2 0.98 m(g)-m(¥})=200 GeV
£ 2z, g—>tt_/\7? O-1epu 3b Yes 361 |Z 2.0 m(¥})<200 GeV
3eu 4jets - 36.1 |2 1.25 m(g)-m(¥})=300 GeV
biby, by—b¥) [1VE Multiple 361 |5 Forbidden 0.9 m(¥)=300 GeV, BR(57")=1
Multiple 361 | b Forbidden 0.58-0.82 m(¥})=300 GeV, BR(b{})=BR(¢Y})=0.5
Multiple 361 | B Forbidden 0.7 m(¥!)=200GeV, m(V)=300 GeV, BR(¢kT)=1
o Dibiiii, My =2x M, Multiple 3.1 |4 0.7 m({})=60GeV
<9 Multiple 361 |7 Forbidden 0.9 m(t})=200 GeV
&5 ) i .
§--§ fh, —;Wb)?? or 1/\7[]) 0-2e,u 0-2jets/1-2b Yes 36.1 & 1.0 mit%)=1 GeV
. #if, HLSP Multiple 36.1 | & 0.4-0.9 m(¥})=150GeV, m(¥;)-m(¥))=5 GeV, ; ~ 7,
51;,’ ,§~ Multiple 361 |4 Forbidden 0.6-0.8 m(¥)=300GeV, m(¥;)-m(¥})=5 GeV, i, ~ 7,
S i1, Well-Tempered LSP Multiple 361 | & 0.48-0.84 m(¥)=150GeV, m(¥;)-m(¥})=5 GeV, /; ~ 7,
iy, iiock 1 22, el 0 2 Yes 361 |# 0.85 mit%)=0 GeV 1805.01649
i 0.46 m(F,,&)-m(¥})=50 GeV 1805.01649
0 mono-jet  Yes 361 |7 0.43 m(F, ,&)-m(¥})=5GeV 1711.03301
by, -t +h 1-2ep 4b Yes 861 |4 0.32-0.88 m(¥%)=0 GeV, m(i)-m(¥’)= 180 GeV 1706.03986
Ve ”‘2’ via WZ 2-3epu - Yes 861 |XE/E 0.6 m(¥})=0 1403.5294, 1806.02293
ee, ppt >1 Yes 361 |ij/, 047 m(¥T)-m(¥1)=10 GeV 1712.08119
Yi¥) viaWh Ulilyyltbb - Yes 203 |/, 0.26 m(E%)=0 1501.07110
5 T, X v, Bootrom) 27 - Yes 361 | B/ 0.76 m{F1)=0, m(7,7)=0.5(m(¥})+m(¥))) 1708.07875
E 2 i l%, 0.22 mEE)-m(¥})=100 GeV, (7, 7)=0.5(m(¥; )+m(t)) 1708.07875
D frlig, 508 2e,pu 0 Yes 861 |7 0.5 m(%)=0 1803.02762
2ep >1 Yes 361 |7 0.18 m(®)-m(¥})=5 GeV 1712.08119
HH, A-hG|ZG 0 >3 Yes 361 |@& 0.13-0.23 0.29-0.88 BR(Y) — hG)=1 1806.04030
dep 0 Yes 361 |@ 03 BR(Y! — ZG)=1 1804.03602
Direct 77 prod., long-lived ¥} Disapp. tk ~ 1jet  Yes 361 |if 0.46 Pure Wino 1712.02118
g » Y 015 Pure Higgsino ATL-PHYS-PUB-2017-019
o
=5 Stable g R-hadron SMP - - 32 |z 1.6 1606.05129
2T Metastable  R-hadron, 3—gq?| Muttiple 328 |& [@®=t0ns,020g] 16 2.4 m(¥})=100 GeV 1710.04901, 1604.04520
S 2 Guss, -G, long-lived ¥ 2y - Yes 203 |H 0.44 1<1(f})<3 ns, SPS8 model 1409.5542
23, K —eev/epv/upy displ. ee/eu/pp - - 203 |2 1.3 6 <ct(¥})< 1000 mm, m(¥})=1 TeV 1504.05162
LFV pp—¥: + X, V:—>ep/et/ur ep,et Ut - - 32 | 1.9 A3y =0.11, Aiza133/253=0.07 1607.08079
TV I — wwyzeeeevy deu 0 Yes  36.1 m(¥})=100 GeV 1804.03602
28, §-qat1, 1) - qqq 0 45large-Rjets - 36.1 R Large A7, 1804.03568
E Multiple 36.1 m(¥7)=200 GeV, bino-like ATLAS-CONF-2018-003
O g3, g - tbs/ gk, 0} > tbs Multiple 36.1 mEF%)=200 GeV, bino-ike ATLAS-CONF-2018-003
77, i, 1) = ths Multiple 36.1 m(T))=200 GeV, bino-ike ATLAS-CONF-2018-003
iy, j—obs 0 2jets+2b - 36.7 1710.07171
iy, ii—bl 2e,u 2b - 36.1 I 0.4-1.45 BR(f, —be/bu)>20% 1710.05544
*Only a selection of the available mass limits on new states or 107! 1 Mass scale [TeV]

phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.
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Evndence for Dark Matter

§ ’ o
" The rotatlon of the stars anound the . ~ / ' 9 o e B
center of the galaxies. |s’not consistent N _Gravitational Lensing
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#° @

(L/M ratio);, * s AR e
-, Spherical dark matter halo
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Introduetory notes e

If Dark Matteroturns to beaWIMP like (weakly mteractmg)
- there is*a ‘chanée to produce it dlrectly at collldens
- (Golden channel 9 Mono-jet ﬁnal state)

.

This makes the Lf-IC

complementary to

. direct-detection dedicated.
exf)'eriments ur'\dergt:ound |

o~

Some i the models explored at -
S the LHC are /also inspired by

- the Higgs boson and for -
'~ , indirect searches at: satelhtes,’ .
o heauy ﬂavors involved. 1

WSEDS Workshc

i 4
. S N -



WIMP Pair Production
at Hadron Colliders

At colliders (LHC) WIMPs are produced in pairs q
leading to “nothing to detect” in the final state

Such events are tagged via the presence of X
an energetic jet or a photon (or a W/Z) from initial state radiation
. q X
- Mono-jet, Mono-photon, Mono-W/Z
f
X
f X

Rather spectacular and distinctive signature to search for new physics
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- Jet+X

JHEP 01 (2018) 126
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7 TT T T T T T T T LIS AL N L N L B B B L . . .
3 ATLAs ¢ omwsas & Ztjets and W+jets background using control
© 108 #4544 Standard Model J ; ; dert train MC dicti
P (s =13TeV, 36.1 fo B 705 )+ ?E regions in order to constrain preaictions
S 1°E-SgnalRegon B W ) + et 1 as determined @ NLO (QCD+EWK) accuracy
0 P, (i1)>250 GeV, E >250 GeV B 2 1) + fets = - ' - ]
10* I - single top e I e I I o mmsmn
B Diboson = R et o —F A oeR IS i‘ar"z’sﬁﬁé’v"fé‘fg';’;soeev =omim
10° multijets + ncb = 1:223: =§E§£g:|e'f$ ER ok Eg:fsﬁe'f; E
----- m(b, 7)) = (500, 495) GeV = o3 E g E
1B e L. (m, M= (400,1000) GeV so00E- 3 20005_ 3
- ADD, =4, M =6400 GeV = E E oE 3
10 = T SO N e
“RRLRAL 000 lmmmmmas % 1.25\:|.Sla.l.15ysl.l inti E 3 1.21:\:|fll Syst. P
--------------------- -3 ERN - ’ ERPTRE S
1 --------------------- = 0 a0 w0 e0 70 w0 s0 100 o % % l i )
u------_--------:::::::::.::::::::::::::: M, (muons) [GeV] Invariant mass(m ) [GeV]
107
______________________________ >
12 F=r1rrrrrrrT T [ | T I — (\D [ ) Data 2015+2016
2 " r [ Stat. + Syst. Uncertainties . P Vs=13TeV, 36.1 fb”' 44444 Standard Model
2 LT sutesytUncenaintes bog o 2 fotaTensein! £ Siandar og
p 1 Co--0.- e o . L— ¢ _ & p,(i1)>250 GeV, ET">250 GeV B W= v) + jets
© - ] B Z(— ) + jets
g e ! B 1+ singlo top
0.8..I....I....I....l....I....I....I..I....I... -Diboson
300 400 500 600 700 800 900 1000 1100 1200
ET™ [GeV]
p; (i) > 250 GeV
= 1.1 :—:| Stat + Syst. Uncertalnt[es """ i i N SR . —i
Njet(pT>_ 30 GeV) <4 < SO SR S S } ........... + ..... 3
A¢ (ETmIss’ jetS) > 0.4 8 0.9 E_II """""""" 11 """""""" | """""""" [ | """""""" | | AAAAAAAAA _z
Lepton vetoes WSEDS Workshop, M. Martinesopo 400 500 600 700 800 900 1000 11663 1200

ET [GeV]



ATLAS

EXPERIMENT

WALV,

|

|
\
\

\

oA

\

1.7 TeV

Run: 302393
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95% CL limits on axial-vector mediator model

< Jet+X

9x

X

with couplings fixed to g, =% and g;,,= 1

;‘ T T T | T T T T I T T T
(¢} 1 OOO | ATLAS Expected limit£ 2 6,
(.2, Vs =13 TeV, 36.1 fb™ EERE Expected limit (+ 16,,,)
""""""" . PDF, scal
X L Axial-Vector Mediator = Observed limit (+ 1o,,.."") |
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B gq =0.25, gx =1.0 Relic Density (MadDM) N
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LHC results complement Direct DM
My,siGeMlichop, v Vegxperiments at low DM mass. 30
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X1 Mono-Jet final state opens i o< c
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'Y+X 36.1 fb-!

Eur. Phys. J. C77 (2017) 393

normalized in CRs
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PERIMENT .
s e, BACKGround dominated by Z/W+y followed
, . —#—data . . . . .

G 10° - ATLAS Signal Region Zowt j by contributions with jets faking photons plus

0 : 1 (= V) = . . . .
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New ways at the trigger level to re-explore low mass dijets without paying bandwidth price
This opened the way to explore Z’ low mass (0.5 — 1 TeV) at the LHC with coupling to quarks
- and can be reinterpreted in term$°6Pthe 2 médidt6¥in DM models
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Benchmark Models

A set of well-defined simplified diagrams with heavy mediators
is now considered motivated by a number of different
considerations (DM Forum: arXiv:1507.00966)

* Simple extensions of SM symmetries
 Minimal Flavor Violation ‘

* Assuming Yukawa couplings = favor 3" generation
 Some models inspired by satellite “hints”

In some cases a clear overlap with
SUSY-inspired simplified models for direct
production of 3" generation squarks

WSEDS Works#Mop, M. Martinez 40
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Bottom Flavored DM model ¢ X

(motivated to accommodate Fermi-LAT hints)
P. Agrawal et al., Phys. Rev. D 90, 063512 (2014)
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For a DM mass of 35 GeV, mediator masses
in the range of 1.1 TeV are excluded at 95% CL
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The tt+X analysis shows the sensitivity

of the benchmark model with g= 1 for 1GeV DM
for both scalar and pseudo-scalar mediators

= Limits depend strongly on the DM mass.
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Exotic Searches

Not complete sampling of
different searches
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Excited Leptons
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Events / 150 GeV

Significance

Excited quarks g* = qy

Composite models try to understand the
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Extra Dimensions

Alternative to solve
Hierarchy Problem

Extra spatial dimensions
explain the apparent
weakness of Gravity
(relevant scale ~ 1 TeV)

G

mono-jet

- |In which G can propagate

A)D

Arkani-Hamed, Dimopoulos, Dvali,
Phys Lett B429 (98)

Many large compactified EDs

@MG

pl> ™ R"MP|(4

Effective MpI ~ 1TeV— if
compact space (R") is large

(2+n)

RS

Randall, Sundrum,
Phys Rev Lett 83 (99)

1 highly curved ED
Gravity localised in the ED
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Extra spatial dimensions
explain the apparent

/AN &9 weakness of Gravity
N

)Yy, (relevant scale ~TeV)
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Limits on M beyond 5 TeV
(a real challenge of the model validity)
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Number Of Extra Dimensions
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JHEP 07 (2015) 032
QBH

(production of Black Holes in models with extra spatial dlmensmns)
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Spectacular Events.. Large Multiplicities of Jets and Leptons.... No surprisesyet
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Dileptons @ 13 TeV
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— No real surprises at the edge of the phase space yet
- Limits on Z’ for different models (leading to different couplings)
- Also considering a model with a 20 TeV 2’ (implemented as a contact interaction)
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Events / 150 GeV

Significance

Excited quarks g* = qy

Composite models try to understand the
Lepton/quark degeneracy and usually
predict the presence of excited states

- Now interpreted as a QBH search...
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Events / 100 GeV

WW/WZ Resonances
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AW’ is excluded up to 1.5 TeV at 95% CL 62
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High-mass diboson resonances with
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New look @ 13 TeV data
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ATLAS-CONF-2015-075
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ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits July 2018 ATLAS Preliminary

Status: July 2018 [Ldt=(3.2-79.8) fb! Vs=8,13TeV
Model 6y Jetst ET™ [rdim™) Limit Reference
AL ! ! AL ' ! L ! ! T

@ ADD Gkk +g/q Oepu 1-4j Yes 36.1 Mp 7.7 TeV n=2 1711.03301

= ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n=3HLZNLO 1707.04147

S | ADDQBH - 2j - 370 [Ma 89TeV n=6 1703.00127

% ADD BH high ¥, pr >lepn >2j - 3.2 My 8.2 TeV n=6, Mp = 3TeV,rot BH 1606.02265

£ ADD BH multijet - > 3j - 36 | M 9.55TeV. n=6,Mp=3TeV,rotBH 1512.02586

g RS1 Gkk — yy 2y - - 367 | Gkkmass 4.1 TeV

..;, Bulk RS Gk —» WW/ZZ multi-channel 36.1 Gk mass 2.3 TeV °

1 BukRS gk — tt Teu >1b,>102) Yes 361 | ek mass 3.8TeV N o h I nt fo r BS IVI ?
2UED/ RPP leuy 22b,>3) Yes 36.1 KK mass 1.8 TeV [ ]
SSM Z" — ¢t 2eu - - 36.1 Z’ mass 4.5 TeV

%) SSM Z" - 17 27 - - 36.1 Z' mass 2.42 TeV

§ Leptophobic Z’ — bb - 2b - 361 |Z mass 2.1 TeV

-8 Leptophobic Z’ — tt le,u >1b,>1J/2) Yes 36.1 Z’' mass 3.0 Tev rm=1%

® SSM W’ — ¢v lenu - Yes 79.8 W’ mass 5.6 TeV

g’ SSM W’ — 1v 17 - Yes 36.1 W’ mass 3.7 TeV

8 HVT V' - WV — qqqq model B O e, i 2J - 79.8 V' mass 4.15 TeV gv=3
HVT V' - WH/ZH model B multi-channel 36.1 V’ mass 2.93 TeV gv =3
LRSM Wy, — tb multi-channel 36.1 W’ mass 3.25 TeV

_ Cl qqqq - 2j - 37.0 A 21.8TeV 7,

(&) Cl ttqq 2epu - - 36.1 A 40.0 TeV 7,
Cl tttt >tepu 21b,21) Yes 36.1 A 2.57 TeV |Cael = 4n
Axial-vector mediator (Dirac DM) Oe,u 1-4j Yes 36.1 Mmed 1.55 TeV 84=0.25, g,=1.0, m(y) = 1 GeV 1711.03301

g Colored scalar mediator (Dirac DM) 0 e, u 1-4j Yes 36.1 Mped 1.67 TeV g=1.0, m(y) = 1 GeV 1711.03301
Wy EFT (Dirac DM) Oeu  14,<1j Yes 32 |m, 700 GeV m(x) < 150 GeV 1608.02372
Scalar LQ 1%t gen 2e >2j - 3.2 LQ mass 1.1 TeV p=1 1605.06035

9. Scalar LQ 2" gen 2pu >2j - 3.2 | LQmass 1.05 TeV p=1 1605.06035
Scalar LQ 3¢ gen Teu 210623 Yes 203 |ECFESHIezocev B=0 1508.04735

.‘g VLQ TT — Ht/Zt/Wb+ X  multi-channel 36.1 T mass 1.37 TeV SU(2) doublet ATLAS-CONF-2018-032

g VLQ BB - Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet ATLAS-CONF-2018-032

S  VLQ Ts3Ts3lTsi3 » Wt + X 2(SS)/>3eu>1b >1j Yes 361 Ts/3 mass 1.64 TeV B(Tsj3 — Wt)=1, o Tsz Wt)=1 CERN-EP-2018-171

S VLQY - Wb+ X leu 21b>1j Yes 3.2 Y mass 1.44 TeV B(Y — Wh)=1, c(YWhb)=1/V2 | ATLAS-CONF-2016-072

& VLQB - Hb+X Oeu,2y 21b,21j Yes 79.8 |Bmass 1.21 TeV kg=05 ATLAS-CONF-2018-024

H» VLA QQ - WqWg 1en >4j Yes 203 |[Qfascooceva 1509.04261

ISy Excited quark ¢* — qg - 2j - 37.0 q* mass 6.0 TeV only u* and d*, A = m(q") 1703.09127

g Excited quark ¢* — qy 1y 1j - 36.7 q* mass 5.3 TeV only u* and d*, A = m(q") 1709.10440

’:5 Excited quark b* — bg - 1b, 1] - 36.1 b* mass 2.6 TeV 1805.09299

O  Excited lepton ¢ 3enu - - 20.3 A=3.0TeV 1411.2921

0 Type Ill Seesaw Tep >2] Yes 798 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2e,u 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020

. Higgstriplet H** — (¢ 234eu(SS) - - 36.1 | HE* mass 870 GeV DY production 1710.09748

O Higgs triplet H** — (7 3eurt - - 20.3 DY production, B(H;* — (r) =1 1411.2921

©  Monotop (non-res prod) 1eu 1b Yes 203 Bnon-res = 0.2 14105404
Multi-charged particles - - - 20.3 DY production, |g| = 5e 1504.04188
Magnetic monopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059

TR | L L M R R ar | L 1 M SR A A | L L PR
Vs =13 TeV _
- 107 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
tSmall-radius (large-radius) jets are denoted by the letter j (J). 70



Only time will téll

LHC Luminosity




Quasi-circular tunnehiof Sp’ft‘o"“’.lE)G“km p’érimeter

\t"

Q
&
&
G

@
X

N
N

"
v | ‘\
’ )
.
\

4
7 4

Ain Department '

/4
[ 4

Canton of Geneva l

e+ e- collider
Collision energy 90 to 350 GeV
Very high luminosity

 }
|}
\

Haute=Savoie D '

| N
‘ Hadron CO"ider 'Schematicofan
‘ 16 T=> 100 TeV for 100 km 4 80-100kmlong

' circular tunnel

' 20 T=> 100 TeV for 80 km
 § red
\ 3 K4

Key technologies are high-field magnets for the hadron collider
and an efficient high-power superconducting RF (SRF) system for the lepton collider. -,




Snowmass report: arXiv:1310.5189

100 TeV pp collisions
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It really opens a new energy frontier--- -



SUSY Reach for pp @ 100 TeV

100 TeV vs 14 TeV PDF Luminosities, NNPDF2.3 NNLO
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SUSY Reach for pp @ 100 TeV
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SUSY EWK @ 100 TeV

| IMLALRLAS LML LU IMLEML I I

. sollider Limits
: @) 100 TeV
@ 14Tev

wino I disappearing tracks

higgsino

Monojets .
mixed (B/H)

mixed (B/W)

q X

gluino coan.
stop coan.

squark coan.

Long-lived
(disappearing tracks) ° 1 2

Multi-Lepton Limits

(
/ / wino / higgsino & NLSP mass
~O "
P, X2.._.- ~< . [ LSP mass
4 T X higgsino / wino
, EARTTTUUR A ¢ Multileptons
1 cE e higgsino / bino
X1 \r\ v
/ wino / bino
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 1 2 3 4 5 6

A 100 TeV pp collider would probe the multi TeV WIMP mass [TeV] 76



FCC-pp at 100 TeV and considering a
total integrated luminosity of 3 ab-1

Dijets and W’
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could exclude a W’ of 32 TeV
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FCC-pp at 100 TeV and considering a

total integrated luminosity of 3 ab-1 Discovery reach
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End Part IV

Thanks for your attention






