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SUSY: General remarks

Searches for SUSY particles are presented under various theoretical hypotheses:
— the Minimal Supersymmetric Standard Model (MSSM)

— phenomenological MSSM

— models with light higgsinos

— simplified models

R-parity conservation and prompt particle decays are generally assumed.

— RPV signatures leading to long-lived particles in Xabier's talk.
(disappearing track is actually a RPC signature. RPV can also give us displaced decays, but that can happen in RPC as well)

Cross sectlons with NLO+NLL
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Searches for strongly produced SUSY particles:
Gluino-pair production

— Gluinos in MSSM scenario, decaying directly § — qgx; (bino-like LSP)
— Selection based on re-optimised ATLAS OL, 2-6j+EtMiss search
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- HL-LHC: gluino of approximately 3.2 TeV can be probed for a massless LSP, with a discovery potential up to 2.9 TeV.

- HE-LHC: the discovery (exclusion) reach is roughly 5.2 (5.7) TeV for massless LSP.

- With the signal varied within a 50% band (mimicking current PDF uncertainties for high mass gluinos) the HL-LHC (HE-LHC)
exclusion reach will decrease by about 200 (400) GeV
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Searches for strongly produced SUSY particles:
Gluinos in hadronic boosted signatures (gluino-mediated stops)

— Hadronic final states with at least one boosted W-jet and one b-jet, or at least one boosted top-jet,
using razor kinematic variables (binned in Mg and RZ2)

orojection, CMS-PAS-FTR-18-037
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Searches for strongly produced SUSY particles:
Stop-pair production

ATL-PHYS-PUB-2018-021

- Optimised selections for large Am (Am(stop, LSP)>>m:) and small Am (Am(stop, LSP)~mt) regions
- Exploit the potential presence of boosted top quarks and W bosons
- Recursive jigsaw reconstruction variables
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- Top squarks can be discovered (excluded) up to masses of 1.4 (1.7) TeV @ HL-LHC
- In small Am region, discovery (exclusion) reach is 650 (850) GeV
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Searches for strongly produced SUSY particles:
gluino- and stop-pairs in natural SUSY models

— Models with light higgsinos (natural SUSY)
g — tty,t; — bX1 11 — tX1 2 invisible decay products of higgsinos
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- Gluino-pair @ HE-LHC: the discovery (exclusion) reach is 5.5 (56.9) TeV (50 discovery at LHC14 at 3ab-1: 2.8 TeV)
- Stop-pair @ HE-LHC: the discovery (exclusion) reach is 3.15 (3.65) TeV
=> HE-LHC will allow for exclusion of almost all SUSY natural scenarios in case of null observation.
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Searches for electroweak SUSY processes:
Chargino-pair, chargino-neutralino production

Wino 7 %, — W* 7‘1’ W- 7‘1’ — 2L + MET final state
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C1C1: C1 can be discovered (excluded) up to masses of 660 (840) GeV
N2 to SL+Etmiss (via WZ): C1,N2 can be discovered (excluded) up to 920 (1150) GeV

C-
C

A

N2 to 1L+bb+EtMiss (via Wh): C1,N2 can be discovered (excluded) up to 1080 (1280) GeV

C2N4 to 2 same charge W bosons: wino-line C2,N4 can be excluded up to 900 GeV

for

both N1=150, 250 GeV
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Searches for electroweak SUSY processes:
Compressed electroweakino mass spectra - Higgsino search

According to the level of compressness:
very low Am - monojet search; low Am - disappearing track (Xabier’s talk); medium low Am - soft leptons

medium low Am
Very |OW Am B ) CMS Phase-2 Simulation Preliminary 3 ab"' (14 TeV) CMS HE-LHC Simulation Preliminary 15ab™" (27 TeV)
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very low Am:

Higgsino-like DM mass could be excluded up to 200 (490) GeV at HL(HE)-LHC

medium low Am:

C1,N2 masses 250 (360) GeV could be discovered (excluded) for Am(N2,N1)=15GeV @ HL-L
C1,N2 masses 420 (550) GeV could be discovered (excluded) for Am(N2,N1)=15GeV @ HE-L
N2 masses up to 210 (350) GeV could be discovered (excluded) for Am(N2,N1)=5GeV,

and Am(N2,N1) between 2 and 20 GeV for m(N2) =150 GeV @ HL-LHC 9
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Searches for Higgsinos and Winos:
Natural SUSY

— Wino-pair production (C2N4) in models with — N2N1j production in final states with 2 soft
light Higgsinos in jet-free same-sign diboson OS leptons.
final states. — Scan over various natural SUSY model
p Vs =14 TeV, Integrated Luminosity=3ab'1 parameter Space
We—T——T T T T T T T Aew <30 & 123 GeV < my, < 127 GeV
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160; N CMS (35.9m7") * nAMSB
_  — ATLAS (36.1b™") + nGMM ]
g €, 102 1401 CMS (50 @ 14 TeV, 3ab™") . nNUHM3 E
_ *g "~ =mw=eCMS(95%CL@ 14 TeV,3ab™") nNUHM2 -
QN :\T: % 1201 ATLAS (50 @ 14 TeV, 3ab™")
o O ~ = =« ATLAS (95% CL @ 14 TeV, 3 ab™" .
I B 3 O, 100} 05% CL @ 14 Tov, 3 067 :
Nl T E 80 :
12 60 -
L. . i 0L . | o800 00 e R RN e S
300 400 500 600 700 800 900 1000 1100 1200 20" I
m.: [GeV] C et e B~ -
‘ (O L= R bbby Al -t RUNPIPIPEPSSTSEPRE

100 150 200 250 300 350
mig (GeV]

- Wino masses up to 860 (1080) GeV could be discovered (excluded) @ HL-LHC
- Higgsino models: important for future searches to focus at Am(N2,N1) region between 3-5 GeV
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Searches for sleptons (SUSY):
Stau-pair production

CMS-PAS-FTR-18-010
CMS HE-LHC Simulation 15 ab™ (27 TeV)

- 2xe ATL-PHYS-PUB-2018-048
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L-LHC: Staus could be discovered (excluded) up to 530 (730) GeV for combined T+ TL— and Tr+ T r— production
E-LHC: Staus could be discovered (excluded) up to 810 (1150) GeV for mass-degenerate scenario @ HE-LHC
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Summary of the HL/HE LHC SUSY prospect studies:

Mass limit

~1

(5

-

29(3.2) Te
52(5.7) Te
23(25) Te
24(26) Te
55(5.9) Te

1.4(1.7) Te
0.6 (0.85) Te

3.16 (3.65) Te

0.66 (0.84) Te
0.92 (1.15) Te
1.08 (1.28) Te

09 Te

0.25 (0.36) Te
0.42 (0.55) Te

0.21 (0.35) Te

0.86 (1.08) Te

0.53 (0.73) Te

0.47 (0.65) Te
0.81 (1.15) Te

HLLHC, [Ldr = 3ab": Sr iscovery  (95°% CL exclusion)
HE-LHC, [Ldr = 15ab~': 50 discovery (95% CL exclusion)

* |In most of these scenarios HL-LHC will increase
present mass reach by 20-50% (compared to
available 80/fb run-2 results).

* The extension in kinematic reach is reflected

foremost in the sensitivity to EW states, including

sleptons.
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Dark Matter

— Most of the SUSY models |'ve shown to this point have a dark matter candidate particle.

— Dedicated DM searches: Categorise the search strategies for DM according to the visible activity:

DM production in association with:
+ high pT jet
- heavy flavour quarks
+or through interactions with EWW gauge bosons

Will report on DM + X production (X = jets, heavy flavours, photons, Z) considering simplified models as benchmark.

Other Dark matter candidates (dark photons, axions) will be in the following talks.
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Dark Matter and jets:

monojet signa

tures

Monojet channel (et+EtMiss signature)

- 3 syst. uncert. scenarios: run-2, run-2/2, run-2/4.
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- m(Za) masses up to 2.25 (2.65) TeV could be
discovered (excluded), for m(DM)=1 GeV.

Electroweakinos in monojet final state

- two DM scenarios: wino-like SU(2). triplet or higgsino-like SU(2). doublet.

B 14 TeV, 3ab"!
5o N 27TeV,15 ab~!
----------- B 100 TeV, 30 ab~! -

— 1% syst.

2% syst.

500 1000 1500
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2000
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1000

1500

Higgsino Mass my [GeV]

95% C.L. Wino Higgsino
14 TeV | 280 GeV | 200 GeV
27 TeV | 700 GeV | 490 GeV
100 TeV 2 TeV 1.4 TeV

Results mainly affected by modelling uncertainties of signal and SM background processes, and
jet/EtMiss scale and resolution uncertainties (experimental).
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Dark Matter and jets:
monojet signatures (cont.)

Monojet signatures from heavy coloured particles:

| ' article name Colour Rep. Lorentz Rep. Dec:
- compressed mass spectrum scenarios where hypothetical _ Patidename ___ ColourRep. Lorentz Rep cay
. Fermionic Top partner (7)) 3 Dirac fermion q+ X
coloured particle decays to DM+SM Top squark (1) 3 Complex scalar "X — bgd + X
: : : : Gluino (g) 8 Majorana fermion qq + X
- Jets + (very soft leptons) + EtMiss: monojet-like topology
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X m_=800 GcV.(zlth}) ':' ~ | ' . ﬂ-
< 107 - S Q=%.m_=1800 GeV. (zloj,..., ) ™
e 10 LO)
O
LO
107 8
107 v
104 =
Scaled limits >§
Scaled limits to 3000 fb™' B 55 cvetematic ophie qV)
) - —0.. ., D% Systematuc err -
— — 0+ 2.5% systematic error - 10 - S i .
10 - (I:fp. | % systematic error = T 0*“‘9" 1% systicmatuc error ~
b vy by b s b Loy Ty g a3 1‘_llllll‘lll_l111111111_111‘ Ly ."
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- HL-LHC: Fermionic top partners with masses up to 800 GeV, gluinos up to 1000 GeV, and stops with masses up to 600 GeV
can be excluded.

- HE-LHC: with L = 3 — 15 /alb, one can probe the compressed spectra featuring fermionic top partners with masses up to 1100 GeV,

gluinos up to 1800 GeV, and stops with masses up to 600 GeV.
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Dark Matter and Heavy Flavour:
DM + top/bottom quarks

DM+, DM+WI, DM+I,Ob o o tt+EtMiss, tX+Etmiss arxXiv:1611.09841
— Results converted into a limit on the spin-independent arXiv:1712.03874

DM-nucleon scattering xsec .y
J ATL-PHYS-PUB-2018-036 arxiv:1803.10379

| T T T T T T T T T T T Lo (g = 14 Tev. 3 ab' Sn" = 035- m(A) = m(H) = m(H.)
. . . = .
— ATLAS Simulation Preliminary = S, . R ' : 4R EN 4 S’ R
= V5=14 TeV, 3000 fb" 5 = e - DMF scalar Y AN E 1 @ L S
- Scalar ¢, ¢ — x % § —Dark_S_ide—SO --~~~a- (.2, 1200+ — -85 8
Al limits at 95% CL S —PandaX P : — : B
E m(x) =1 GeV, bb+o 3 < Phys. Aow Les. 117 (2016) 121300 ; . . — =
- el = LUX . L o o e e % - - 2
"""""""" o XENON1T [ 1000~ 1 Lbs o
T L — & Xv 1805 12962 - — E
........................................ ~~ATLAS Limit Run 2 , .: :\
- FaTev ' - 800 1 - )
e Expected YS=14 TeV, 3000 fo" __ G Poyn S.C OGO W R T 1 -t 1 f EEE i t 20
= I +1o 2 Poiooi : 7 4 B L 4
- Exp. Run 2 Y5=13 TeV, 36.1 fb" ] ATLAS 50 Discovery |0" il o ] i b { 115
(EPiC T8 @019) 19 e NI T 558 SIS it s e s e -
o e e e e e e e e e e e e e e e s e = NN e T R e S g borerpe - 7 )
> 5 «14 TeV, 2000 " - - :
10 20 30 40 50 10 2x10 Scalar mediator, Drac DM, g = 1.0 e 15%, 3 ab 14 Tev | | - / 2L exclusion +
m(o) [GeV] HEEE ~ ——15%,15ab 27 TeV | 400 —Combined 1P
ATLAS Simulation Preliminary — : - E
All Limits at 90% CL 10 10
| T T T T T TTT7 T ! ! UL A 10-48 L Lol 1 o aaaal I LA L 211l 1w 2w 3w m W m
N . 1 2 345 10 20 100 200 1000 M [GeV] m(a) [GeV]
= ATLAS Simulation Preliminary = m(x) [GeV] ¢
- Vs=14 TeV, 3000 fb™ .
" Scalaro,0 >y T Expected Ys=14 TeV, 3000 fb" ]

= All limits at 95% CL ] +1o E
= m(y) =1 GeV === Exp. Run 2 Ys=13 TeV, 36.1 fb'5

" Wt o e - Exclusion limits on DMF scalar (pseudoscalar) mediators are expected to be around
: Py 450 GeV (500 GeV) and 900 GeV (950 GeV) at the HL-LHC and the HE-LHC
I 4 - For 2HDM+a model (tt+EtMiss), excluded masses of the 2HDM+a pseudoscalar mediator a are

-
------
-----------
----------
.......

e : m(a)<=150 GeV (HL-LHC) and m(a)<=350 GeV (HE-LHC) (400 (500) GeV for tX+EtMiss]
N - Limit on m(H+~) and tanB also provided for 2HDM+a model
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Dark Matter and Heavy Flavour:
DM + single top, Four-top signatures

DM+single top

- non-resonant production of exotic state decaying
iINnto a pair of invisible DM particle candidates in
association with a right-handed top quark:

-monotop events, lep+b+EtMiss
ATI_ PHYS PUB 2018 024

10

o(pp — tV) x BR(t — blv) [pb]
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ATLAS Slmulat»on Prellmlnary
Vs = 14TeV, 3000 fb™
Non-resonant model

------ 95% CL Exp. Limit

95% CL Exp. = 1o

95% CL Exp. = 20
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the discovery reach is 4.0 TeV

Four-top signatures

2HDM+a model

four neutral bosons can contribute to 4-top final state if masses above
ttbar threashold

Ma and sinB sensitivity scans performed

ATL-PHYS- PUB 2018 027

100 p=r—rrTrrrr7rTTTT

100

" L L LA B LI L L LA | ' L LA L
g - A*'LAS Sir'nulation[PreliminIary I ] ' ! }5 g z ATLAS Sumulatnon Prellmlnary ! -
= 5 1 1 5 5 N
g ig_=210‘(1)TeV. Jab  L..... Same Sign SR, m = 600 GeV, sinb = 0.35 g : l{_‘ 210‘(‘) TeV,3 ab ''''' Same Sign SR, m = 600 GeV, m_=200 GeV
30 - Limitsat95°% CL """ Same Sign SR, m =1 TeV, sinb = 0.7 7 30 - Limits at95°% CL =~~~ Same Sign SR, m =1TeV, m =350 GeV
20r 2HDM+a model — =~~~ - Multi-lep SR, m =600 GeV, sin = 0.35 | 20 2HDM+a model -~~~ Multi-lep SR, m = 600 GeV, m_= 200 GeV
10 | L’ A\ Multi-lep SR, m =1 TeV, sint =0.7 ] 10 Multi-lep SR, m =1TeV, m_ =350 GeV —1
(e B a -
3 B 7 3 B RPQ v S nal - - ‘:. h
21 o - 2F L _.-="% T "‘v“‘“‘ --" -
Sge =T LU TN - P .e® .
1 Ee : ?-‘ - = 1 - --.:T-—.’:'.W‘ ‘\ —4
il - - BRRGLT - - .s:::::: ::::: $ -
- .. ---------- ‘ ------- P rmnn- x ....... o - -
0.3 03
0.2 L Lo o be oo by v byn s vy v byga g by gg ol 0.2 | | [ |
' 200 300 400 500 600 700 800 900 1000 -0 0.2 0.4 0.6 0.8 1
m, [GeV] sind
- 30 significance is expected if mH = 600 GeV and sin 6 = 0.35.

- sin 0 > 0.95 are also expected to be excluded for ma = 350 GeV, mH =1 TeV
- sin 0 < 0.4 is excluded for mH = 600 GeV, ma = 200 GeV
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Dark Matter and EW bosons:
DM+Z boson, mono-photon and VBF+EtMIss

DM+Z n .
. 2080 o . Mono-photon and VBF+EtMiss
- minimal scenario with one new mediator boson
and one new DM Dirac fermion - Model: SM extended by the addition of an
- 2HDM+3 EW fermionic triplet with null hypercharge
projection from arXiv:1/11.00431
CMS Projection 3.0 ab"!' (14 TeV) CMS Projection 3.0ab " (14 TeV)
=  With YR18 syst. uncert. [ IOAOE o = with YR18 syst. uncert. [ IO.OE prOJeCthﬂ frOm aI'XIV"I 70403848 prOJeCthﬂ fl’Om arXIV.1 80906682
001 7.7 with stat. ancert only = . SRk i et U ooty > _ Ay Y S
B D....CZM y = ST . - 8 F ATLAS Simulation Preliminary | I 0.45 “ATLAS Simulation Preliminary E
s %97 9q=0.25.g[m=1.6 -~ ; Elsoo .......... ,‘_3 é - Vs=13TeV, 3000 fb™ é 0.4§J§= 13 TeV, 3000 fb™ é
$ » % E . % § 1072 E—Pr?jection from Run-2 data: o ? 3 0.35 E_Proiection from Run-2 data _E
éaoo : I : 3 . --%-.95% C.L. Expected limit g 03:_ ® Oy, PP A E
° x 1000 ° B o [[7] 95% C.L. Expected = 1s upper limit  — nd - --¥-- 95% CL Expected limit -
n 2 n O . . ] 95% C.L. Expected =2 upper limit O 1o5E [0 95% CL Expected = 1o limit -
200 o = DM ° 10 ? N § ' 5 [ ] 95% CL Expected =20 limit -
: i vt : | "\\' ---------- e | 0012: E
’ 200 400 600 800 1000 1200 1400 1600 1800 o1 © 100 200 300 400 500 600 700 800 900 1000 o1 © 10‘4-E— ‘. 3 O.1§~ ............................................. v é
Myes (GeV) m, (GeV) E ‘ ; 005;_ \“\-___'_______—’__ o _';
00 200 300 400 500 600 030"~ Too 120 4o 160 180 200
- A signal with a mediator of mass 750 GeV could be discovered ¥ mass [GeV] %o mass [SeV]
with 1 /ab, while a heavier mediator of 1 TeV would require 3 /ab. - Mono-photon: Masses of xo below 310 GeV can be excluded
- In the 2HDM-+s model, light pseudoscalar masses up to 600 GeV  at 95% C.L. assuming the run-2 syst. uncert.
and heavy boson masses up to 1.9 TeV will be probed. - VBF+EtMiss: Mx ~ 110 GeV can be excluded at 95% C.L.
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Higgs portal Dark Matter models;

Singlet Dark Matter with slepton-like partners

Higgs portal:

— Models can be categorised by the spin of DM as scalar,

fermionic, or vector Higgs portal models.

— Benchmark model: Singlet Fermionic Dark Matter (SFDM)

Expected parameter reach by searching for on-shell

1000

. Reach at HL-LHC
« Reach at HE-LHC
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« Reach at HE-LHC
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Sec 3.3.3

- HL-LHC (HE-LHC) can constrain the self-coupling parameter |c112)
up to 100 (50), which correspond to sin2 8s ~ 0.004 (0.001).

HL-LHC can cover most of the parameter space unless

lc122]| is as small as ~ 5 GeV.

Singlet DM with lepton-like partners:
— Gauge-singlet Dirac or Majorana fermion DM which
only couples to leptons
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arXiv:1806.0/896

DARWIN will prolbe the full parameter space, while colliders
will be sensitive for relatively low masses and large A.

The small A region excluded by the existing bound from LUX.
Future colliders are essential for probing the
large A region of the parameter space
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S u I I l I I Iary HL/HE_LHC SUSY Searches HL-LHC, [£Ldt = 3ab': 50 discovery (95% CL exclusion) Simulation Preliminary

HE-LHC, [Ldt = 15ab~': 50" discovery (95% CL exclusion) \/E = 14,27 TeV
Model e U, T,y Jets Mass limit Section
L] L] L] L] L] L] L] L] I L] L] L] L] L] L] L] L]
28, gaqqf? 0 4 jets g 2.9 (3.2) TeV| m()??):o 2.1.1
38, 8-93%1 0 4 jets z 5.2 (5.7) TeM m(E))=0 2.1.1
o
% 23, g—m‘)?? 0 Multiple 4 2.3 (2.5) TeV m()??):o 2.1.3
O s sk 0 Multiple 3 2.4 (2.6) TeV] m(t})=500 GeV 213
NUHM2, g—tf 0 Multiple/2b g 5.5 (5.9) TeV] 2.4.2
i, fi—tt) 0 Multiple/2b A 1.4 (1.7) TeV] m(¥1)=0 21.2,21.3
AR, Rt 0 Multiple/2b # 0.6 (0.85) TeV Am(F, X1)~ m(t) 2.1.2
9p]
fify, i —bX* 0], X 0 Multiple/2b 7 3.16 (3.65) TeV] 242 N~
X v wr 2e,u 0-1 jets X 0.66 (0.84) TeV] m(¥})=0 2.2.1 D
S8 iy 3 0-1jets v 0.92 (1.15) TeV| 7 222 )
S % X]XQ via WZ e’/'l J Xl /XZ " " m(Xl):O L.
S — . ~t o~ ~
E ?,' YRS via Wh, Wh—€vbb 1e,u 2-3 jets/2b X 1%, 1.08 (1.28) TeV m(t})=0 2.2.3
O c S+~ = ~+ &8 5 =
G- W= Wit 2e,u - X, IX, 0.9 TeV m(¥})=150, 250 GeV 224
XXy + X1, Xo— 2z X1 Wi 2e,u 1jet XI5 0.25 (0.36) TeV m(t})=15GeV 2.2.5.1
o 142 241, A2 1,01 1 ’ 1/%2 1 2.0,
= ~+ =~ ~0 = ~ ~0 ~+ ~ H SR ~
& T+ 0 B2 B W 2 e, u 1 jet R 0.42 (0.55) TeV] m(¥})=15GeV 2.2.5.1
D o .. : = "0
T A OO 24 1 jet P 0.21 (0.35) TeV] Am(¥5, X7)=5GeV 2.25.2
§ Ti7) via same-sign WW 2 e, 0 Wino 0.86 (1.08) TeM 540
. pELg, FoTU] 27 - 7 0.53 (0.73) TeV] m(t})=0 2.3.1
3 o7, 7(e, ) - 2 0.47 (0.65) TeV] m(¥1)=0, m(#)=m(#z) 2.3.2
%)) -
77 27, (e, 1) - 7 0.81 (1.15) TeV m(¥})=0, m(¥.)=m(7x) 2.3.4
L L L L L L L L I L L L L L L L L arXiV:1812-07831
-1
10 1 Mass scale [TeV]

=> |[n most considered scenarios HL-LHC will increase present mass reach by 20-50%.

Dark Matter:
— HL-LHC will improve the sensitivity to mediator masses by a factor of 3 — 8 relative to the Run-2 searches with 36 /fb.

— At HE-LHC: Assuming the DM is lighter than half the mediator mass, a scalar or pseudoscalar mediator can be ruled out at
95% C.L. up to 900 GeV, a factor of 2 higher in mass compared to the HL-LHC bounds.

— HE will help excluding loads of natural scenarios.
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Dark Matter and jets:
monojet signatures (cont.)

Monojet signatures from heavy coloured particles:

- consider compressed mass spectrum scenarios where hypothetical o v
COlOured part|C|e decays to DM—l—SM Top squark (!J) 3 Complex scalar "X = bgd + X
' ' ' - Gluino  (g) 8 Majorana fermion qq + X

- Jets + (very soft leptons) + EtMiss: monojet-like topology

{s=14 TeV. 3000 b’ MGS aMC@NLO+PYS

Vs=14 TeV. 3000 fb* MGS sMC@NLO+PYS

¥s=14 TeV, 3000 fb*

MGS_aMC@NLO+PYS
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- HL-LHC: Fermionic top partners with masses up to 800 GeV, gluinos up to 1000 GeV, and stops with masses up to 600 GeV

can be excluded.

- HE-LHC: with L = 3 — 15 /alb, one can probe the compressed spectra featuring fermionic top partners with masses up to 1100 GeV,

gluinos up to 1800 GeV, and stops with masses up to 600 GeV.
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Dark Matter and Heavy Flavour:
DM + top quarks

{s=14TeV,.3ab’'  sinb=0.35 m(A) = m(H) = m(H)

tt+EtMliss, IX+Etmiss

S
] ] ] ] 0 —
- final states with 2 leptons (tt+EtMiss) and 1 or 2 leptons (tX+EtMiss) S. 1200 41 T° §
- 10 3
Vs=14TeV m(a) = 150 GeV, m(H*) = m(A) = m(H) € 10 ] b5 {‘
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- Exclusion limits on DMF scalar (pseudoscalar) mediators are expected to be around 1 7
450 GeV (500 GeV) and 900 GeV (950 GeV) at the HL-LHC and the HE-LHC il
- For 2HDM+a model, excluded masses of the 2HDM+a pseudoscalar mediator a are — fLexcusion | ,
— 2L exclusion

m(a)<=150 GeV (HL-LHC) and m(a)<=350 GeV (HE-LHC) 400
- Limit on m(H*-) and tanB also provided for 2ZHDM+a model
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