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Seffing the sfage

LHC HL-LHC

EYETS LS2 13 - 14 Tev 1AL 14 TeV
13 TeV R energy
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ic;]rtyec;grgtiiton LIU Installation et HL-LHC
regions Civil Eng. P1-P5 radiation limit installation
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5 to 7.5 x nominal Lumi,
1

ATLAS - CMS
upgrade phase 1 ATLAS - CMS /
2 x nominal Lumi 2 inal Lumi HL upgrade
nominal Lumi bl ALICE - LHCb X nomina’ —um

|/_ upgrade
m integrated 3000 b
luminosity JEE(VVE{o

 Long Shutdown 2 (Phase-1 upgrade) preparing Run 3
— Luminosity at 2 x 1034/cm?2/s, possible increase to Vs=13.5 or 14 TeV

 Long Shutdown 3 (Phase-2 upgrade) preparing HL-LHC
— Luminosity at 7.5 x 1034/cm2/s at \Vs=14 TeV
— Large data samples and major experimental challenges
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Run 2 close out

LHC
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Pb+Pb, 5.02 TeV

Run: 366011

Event: 999067412
2018-11-15 22:59:24 CEST

Py = 420.1 GeV
Pt = 289.7 Gev
SE* = 3.74 Tev

nominal Lumi 2 X nominal Lumi

Run 2 extraordinary
exploration of the high-energy
frontier!

W
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A New Understanding of
Particle Physics

Overview of CMS EXO results

CMS preliminary

36-140 fb~1 (13 TeV)

String resonance M 0.5-8.1 1911.03947 (2j) 137 fb~!
Zy resonance M 0.35-4 1712.03143 (2p+1y; 2e + 1y; 2j + 1y) 36 fb~!
Higgs y resonance M 072-325 1808 (1j +1y) 36 fb~!
3 Color Octect Scalar, M 055=3177 1911.03947 (2j) 137 fb-!
& Scalar Diquark M 0/527/5" 1911.03047 (2j) 137 b1
tt+ ¢, pseudosc s %.% BR($-2t)> =0.03(0.004) M 0.015-0.075 1.04968 (3£, = 4f) 137 fb~!
ft+ ¢, pseudoscalar % BR($~2 M 0.108-0.34 1011.04968 (31, = 4f) 137 fb-1
quark compositeness (gg) <1287 1803.0803 (2j) 36 fb~!
2 quark compositeness <20 1812.10443 (21) 36 fb~!
Y. quark compositeness (g <1757 1803.0803 (2j) 36 fb~!
g e quark compositeness (1), Nuss =327711812.10443 (21) 36 fb~!
£ Excited Lepton Contact Interaction M 0225167 2001.04521 (2e + 2j) 77 b1
Excited Lepton Contact Interaction M 02-57 77 b1
(axial-)vector mediator (yx), 9. =025.9 M <18 345 (= 1j + ET 36 fb-!
(axial-)vector mediator (94), g,=0.25, 9 M 0.5-28 1911.03947 (2j) 137 fb‘1
scalar mediator (+t/th), g,, 1,m,=1GeV M <0.29 1901.01553 (0, 1f + =3j +E7"™) 36 fb~!
5 pseudoscalar mediator (+ , 94 Gou=1m, M <03 19 1553 (0,1 + =3j+ET™) 36 fb~!
E scalar mediator (fermion portal), A.=1,m, M ) 36 fb_l
x complex sc. med. (dark QCD), m,, M 36 fb~!
a Baryonic Z', g4= 0.25.9. M 01713 (h +ET™) 36 fb~!
Z'-2HDM, g-=0.8,9 M 05-32 1908.01713 (h +ET™) 36 fb_1
vector mediator (gg), M 0.35-07 11.03761 (= 3j) 18 fb-!
Leptoquark mediator, 8=1,8=0.1, A M 03=0/6  1811.10151 (1p+1j+ EJ™) 77 b1
RPV stop to 4 quarks M 008=0527 1808.03124 (2j;4j) 36 fb~!
RPV squark to 4 quarks M 01-072 1806.01058 (2j) 38 fb-!
; RPV gluino to 4 quarks M 01-141 | 1806.01058 (2j) 38 fb-!
RPV gluinos to 3 quarks M =157 1810.10092 (6j) 36 fb-!
ADD (j) HLZ, nec M =12))] 1803.0803 (2j) 36 fb~!
ADD (yy. #) HLZ, M 2013111812.10443 (2y, 21) 36 fb!
M 2097 1712.02345 (= 1j + E5*™) 36 fb~!
E M <8121 1803.0803 (2j) 36 fb~!
£ u 25161 1802.01122 (ep) 36 fb~!
g u 81 1809.00327 (2y) 36 fb~1
a M =59 1803.0803 (2j) 36 fb-!
g N (ep) 36 fb-!
non-rotating BH, Mo = 4 TeV, nec = 6 M <97 1805.06013 (= 7j(L,v)) 36 fb-!
split-UED, p=4 TeV R ) 36 fb~!
RS Gux(qq. 99). kil = 0.1 M 137 fb~!
excited light quark (gy) =LA=m; M 1-55 1711.04652 (y+j) 36 fb-!
E excited b quark, f: A=m, M 1-18 36 fb~!
E'E excited light quark (gg), A M 1.03947 (2j) 137 fb~!
R excited electron, f; M 03052 (y + 2e) 36 fb-1!
excited muon, f. M 052 (y + 2p) 36 fb‘l
A WISM, |V. M 0.001-1.43 02965; 1806.10905 (3£(p, e); = 1j + 2{(p, e)) 36 fb~!
=5 WISM, |V. M 002-16 1806.10905 (= 1j+p+e) 36 fb~1
$E Type-lll seesaw heavy fermions, Flavor-democratic M <0.88 1.04968 (31, = 4f) 137 fb~!
& Vector like taus, Doublet M 0.12-079  1905.10853 (34, =4f, =17 +2f) 77 fb-1
(pair prod.), coupling to 1** gen. fermions, 8 =1 M <144 18 e+ 2j) 36 fb~!
(pair prod.), coupling to 1** gen. fermions, 8 =0.5 M <1.27 1811.01197 (2e+ 2j;e + 2j + ET'™) 36 fb~!
g (pair prod.), coupling to 2™ gen. fermions, 8 =1 M <1.53 1808.05082 2pu+2j) 36 fb~!
g lar LQ (pair prod.), coupling to 2™ gen. fermions, B =1 M 08-15 18 0151 (Qp+1j+EF™) 77 b1
‘E. lar LQ (pair prod.), coupling to 2™ gen. fermions, B =05 M <1.29 1808.05082 (2pu+2j; p+ 2j +E7™) 36 fb~!
3 scalar LQ (pair prod.), coupling to 3 gen. fermions, B=1 M <102 1811.00806 (2T +2j) 36 fb~!
scalar LQ (single prod.), coup. to 3" gen. ferm., B =1,A =1 M <0.74  1806.03472 2T +b) 36 fb-!
Zs, narrow resonance M 0.0115-0.075 1912.04776 (2p) 137 fb~!
Z,, Narrow resonance M 0.11-0.2 1912.04776 (2p) 137 fb~!
SSMZ'(gg) M 05-2.9 137 fb!
@ Z'(qg) M 0.01-0.125 1905.10331 (1j, 1y) 36 fb~1
§ Superstring Z, M 140 fb~1
] LFVZ', BRley % M 36 fb~!
& Leptophobic Z ¥ 0.05-0.45 04114 (2) 78 fb-1
& SSMW(tv) M ) 36 fb!
z SSMW'(tv) M 36 fb~!
3 SSMW'(q4) M 05-36 137 fb~!
LRSM W=l M ; 36 fb~!
LRSM Wz(TN= M <35 1811.00806 (27 +2j) 36 fb~!
Axigluon, Coloron, cotd M 05-6.6 03947 (2j) 137 fb!
L L L

01

Selection of observed exclusion limits at 95% C.L. (theory uncertainties are not included)

10

mass scale [TeV]

10.0
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/SummaryPlotsEXO13TeV

A New Understanding of
Particle Physics

ATLAS Exotics Searches” - 95% CL Upper Exclusion Limits

Qo150

Prospects for BSM

ATLAS Preliminary

Status: May 2020 [£dt=(3.2-139) fb* \Vs=8,13TeV
Model t,y Jetst ET™ [Ldib] Limit Reference
T T LI I T T T T LI I T T T T T T LI | I T T
ADD Gkk +g/q Oeu 1-4j  Yes 36.1 Mp 7.7 TeV n=2 1711.03301
‘é’ ADD non-resonant yy 2y - - 36.7 Mg 8.6 TeV n=3HLZNLO 1707.04147
-g ADD QBH - 2j - 37.0 | My 89TeV n=6 1703.09127
(& ADD BH high ¥ pr >lepu >2j - 3.2 Mih 8.2 TeV n =6, Mp =3TeV, rot BH 1606.02265
g ADD BH multijet - >3] - 3.6 M 9.55TeV n=6, Mp =3TeV, rot BH 1512.02586
3 RS1 Gyk — vy 2y - - 36.7 Gkk mass 4.1 TeV k/Mp = 0.1 1707.04147 T
© Bulk RS Gk —» WW/ZZ multi-channel 36.1 Gkk mass 2.3 TeV k/Mp; = 1.0 1808.02380 N
= Bulk RS Gk — WV — (vqq 1epu 2j/1J Yes 139 Gkk mass 2.0 TeV k/Mp = 1.0 2004.14636
w Bulk RS gk — tt leu >1b, >1J/2) Yes 36.1 8Kk Mass 3.8 TeV r/m=15% 1804.10823 O
2UED / RPP lepu 22b>23j Yes  36.1 KK mass 1.8 TeV Tier (1,1), B(AMD - tt) =1 1803.09678 N
SSM Z" — (¢t 2eu - - 139 Z’ mass 5.1 TeV 1903.06248
SSM Z’ — 17 27 - - 361 |2z mass 2.42 TeV 1709.07242 >h
«»  Leptophobic Z — bb - 2b - 36.1 | 2 mass 2.1 TeV 1805.09299 S
S Leptophobic Z/ — tt Oeu >1b>2J Yes 139 | Z'mass 4.1 TeV r/m=12% 2005.05138 ©
S  SSMW - ¢y Tepu - Yes 139 | W’mass 6.0 TeV 1906.05609
Q SSM W’ — 1v 17 - Yes 36.1 W’ mass 3.7 TeV 1801.06992 E
g HVT W’ - WZ — (vggmodel B 1e,u 2j/1J  Yes 139 W’ mass 4.3 TeV gv =3 2004.14636
% HVT V' - WV — gqqqg model B O e, u 2J - 139 V’ mass 3.8 TeV gv =3 1906.08589 E
(O] HVT V' - WH/ZH model B multi-channel 36.1 V' mass 2.93 TeV gv =3 1712.06518
HVT W — WH model B Oepu 21b2>2J 139 | W’ mass 3.2TeV gv =3 CERN-EP-2020-073 D
LRSM Wgr — tb multi-channel 36.1 Wg mass 3.25 TeV 1807.10473
LRSM Wgr — uNg 2u 1J - 80 Wg mass 5.0 Tev m(Ng) =0.5TeV, g = gr 1904.12679 (D
— Cl qqqq - 2] - 37.0 A 21.8TeV 7, 1703.09127 <
O  Clttqq 2e,u - - 139 A 358TeV 1, CERN-EP-2020-066
Cl tttt >tep 21b>1j Yes 361 |A 2.57 TeV |Cael = 4n 1811.02305 O
Axial-vector mediator (Dirac DM) Oe,u 1-4j Yes 36.1 Mimed 1.55 TeV 84=0.25, g,=1.0, m(y) = 1 GeV 1711.03301 —
S Colored scalar mediator (Dirac DM) 0 e, u 1-4j Yes 36.1 Mmed 1.67 TeV g=1.0, m(y) = 1 GeV 1711.03301 |_
Q  VVyy EFT (Dirac DM) Oeu  14,<1j Yes 32 |M. 700 GeV m(y) < 150 GeV 1608.02372
Scalar reson. ¢ — ty (DiracDM) O-1e,u 1b,0-1J Yes 36.1 my 3.4 TeV y =0.4,1=0.2, m(y) = 10 GeV 1812.09743 O
Scalar LQ 1%t gen 12e >2j Yes 36.1 LQ mass 1.4 TeV B=1 1902.00377 ><
QO Scalar LQ 2™ gen 1.2u >2]j Yes  36.1 LQ mass 1.56 TeV B=1 1902.00377
~ ScalarLQ 3 gen 27 2b - 36.1 | LQj mass 1.03 TeV B(LQY — br) =1 1902.08103 LLl
Scalar LQ 3™ gen 0-1e,pu 2b Yes  36.1 LQg mass 970 GeV B(LQY — tr) =0 1902.08103
VLQ TT — Ht/Zt/Wb+ X  multi-channel 36.1 T mass 1.37 TeV SU(2) doublet 1808.02343 (D
§~‘_~2 VLQ BB - Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet 1808.02343
T & VLQ Ts/3Ts5.3Ts;3 > Wt + X 2(SS)/>3eu>1b,>1] Yes 36.1 Ts/3 mass 1.64 TeV B(Tsj3 > Wt)=1, c(Ts;3Wt)=1 1807.11883 <
£ S VLAY - Wht X e =1b>1 Yes 361 |Ymass 1.85 TeV B(Y - Wh)=1, cr(Wh)=1 1812.07343 1
VLQ B - Hb+ X Oeu,2y >21b,>1 Yes 79.8 B mass 1.21 TeV kp=0.5 ATLAS-CONF-2018-024
VLQ QQ —» WqWq 1epu >4j Yes 20.3 1509.04261 |—
S ‘é’ Excited quark ¢* — qg - 2j - 139 q* mass 6.7 TeV only u* and d*, A = m(q*) 1910.08447 <
O o Excitedquark g* — qy 1y 1] - 36.7 q* mass 5.3 Tev only u* and d*, A = m(q*) 1709.10440
c;a £ Excited quark b* — bg - 1b,1] - 36.1 b* mass 2.6 TeV 1805.09299
W § Excited lepton ¢* 3eu - - 20.3 = A=3.0TeV 1411.2921
Excited lepton v* 3eu, T - - 20.3 AN=1.6TeV 1411.2921
Type lll Seesaw 1epu >2j Yes 79.8 N° mass 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2u 2j N 36.1 Ng mass 3.2 TeV m(Wg) = 4.1TeV, g = gr 1809.11105
> Higgs triplet H** — (¢ 234eu(SS) - - 36.1 H** mass 870 GeV DY production 1710.09748
= Higgs triplet H* — ¢+ 3eurt _ _ 20.3 DY production, B(H;* — (1) =1 1411.2921
o Multi-charged particles - - - 36.1 multi-charged particle mass 1.22 TeV DY production, |q| = 5e 1812.03673
Magnetic monopoles - - - 34.4 monopole mass 2.37 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
v-=13Tev {=13Tev R | r 1ol 1 1 1 1 r 1ol 1 1 1 1
partial data full data 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
[ (J).

+ Small-radius (lar

at LHC -

e-radius) jets are denoted by the letter

mameaea


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/

LONg Shuraown Z:
preparlng for Run 3

LS2 13- 14 TeV

Diodes Consolidation
LIU Installation

inner triplet *
Civil Eng. P1-P5 radiation limi

2019 2020 2021 2022 2023 2024

ATLAS - CMS
upgrade phase 1

ALICE - LHCb 2 xnominal Lumi
upgrade

Run 3 approaching fast..
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Some new opporfunities at Run 3

e ATLAS LAr L1: super cells
iImproved energy resolution
and identification efficiency

* ATLAS New Small Wheel: Fast
readout and precision tracking
resolution

Layer 3
AnxA® = 0.1x0.1

Detector sandwich: TGC-MM-MM-TGC Super Cells

Layer 2

= > ANXA® = 0.025x0.1
Spacer — 40 mm 20
Layer 1
sTGC — 70 mm AnxA® = 0.025x0.1 10
Double faced drift — 20 mm < 0
Read-out — 10 mm Y AnxA® = 0.1x0.1
R e ————mmmetSERONNT
et — e e
~16
1 I i won 2 : \\\:\‘\\‘\ \‘\ \‘\ \‘\ \‘\ \ .
* CMS HCAL electronics upgraded il InIgEaESSSSSSSsesS

HCAL HB

now read out in 4-7 depths Run3, Phase-I

HE
<+ 2018, Run3

Prospects for BSM at LHC - PANIC 2021 B S—— 7




Unconventional Dafa Taking

e Novel idea to circumvent bandwidth limitation w/ partial event building

e Going beyond the 1-kHz limit in two ways:

- “data parking” — offline reconstruction is delayed.
- “data scouting” — saving only objects reco’d at trigger level

— e TLA jeis |

10°

++_._
——_g—
+_.._._
——_g
-
o

10°

——— Offline jets selected by any single-jet trigger
—— Offline jets selected by j110 single-jet trigger

cod ool vl 3
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=13 TeV, 3.6-139 fb"

July 2020

single y
trigger

Y + jets
trigger

==
-
-
-

lyiol < 0.3

lIIlI

| Axial-vector mediator ]
g,=1.0 ly72l < 0.6
| . TR AR AT RN N RERTTTITT) ITTTITITT feeeon o
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95% CL upper limits

Observed
Expected

Boosted dijet + ISR
36.1 fb

Phys. Lett. B 788 (2019) 316

%?8$ted di-b-jet + ISR
ATLAS-CONF-2018-052
Resolved dijet + ISR
798 8&76.6 "

Phys. Lett. B 795 (2019) 56

Resolved di-b-jet + ISR
7988&76.6 1"
Phys. Lett. B 795 (2019) 56

Dijet TLA
36&293f"
Phys. Rev. Lett. 121 (2018) 081801

D|-b-4et
243&139fb"

Phys. Rev. D 98 (2018) 032016
JHEP 03 (2020) 145

Dijet

139"

JHEP 03 (2020) 145

DiJet angular
370"

Phys. Rev. D 96, 052004 (2017)
tt resonance, 1L
36.1 o'

Eur. Phys. J. C 78 (2018) 565
tf resonance, OL
139fb!

arXiv:2005.05138

Di

ngf?; + lepton
JHEP 06 (2020) 151

o ATLAS EXOTICA Summary Plots 2021


https://cds.cern.ch/record/2161135/files/ATLAS-CONF-2016-030.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/ATLAS_DarkMatterCoupling_Summary/ATLAS_DarkMatterCoupling_Summary.png

Keep an eye on the ofther
side of the ring

e Most spectacular example of vector portal address SM problems: dark
photon

90% CL exclusion regions on [m(A’), £?]

102

Ll

1 llllllll |- |

- LHCb prompt-like

B BaBar

KLOE

1 lllllll 1Ll lllllll

Jllll L

1077

10

m(A’) [GeV |

e [f epsilon < 10> A’ can be longlived

 Main challenge for ATLAS/CMS is triggering and discriminating

backgrounds
Prospects for BSM at LHC - PANIC 2021
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.061801

Scoutfing Dark Photons af CMS

np "

90% CL exclusion regions on [m(A’) =%

- LHCb prompt
: m(A’) [GeV | = r r
Scoutin Standard
9 Trigger

Prospects for BSM at LHC - PANIC 2021 10




Scoutfing Dark Photons af CMS

137 fb™ (full reconstruction) and 96.6 fb™' (scouting) (13 TeV)

ni NU.) il T T T T T T T T | ] N

i< cms 18
- 10 e 3 ™
E Electroweak constraints 95% CL E )
= LHCb: arXiv:1910.06926 _ cc\)|
90% CL median observed ()
1074 ------ 90% CL median expected = Y
— [ 68% expected 34 ™
N 95% expected 1
= 1<
107° = | | = =
T:‘ { ‘1 ‘ l H 4 “” N | ‘ \ = 1_'
‘l I Ll ‘ 17 7 E)

-6 | | I | \ J —]
10 : mi {'J M | | = th)

._.‘ l . . —
a | scouting |fu|l reconstruction 1 - ]
1 1 1 1 | 1 1 1 U)
11 20 30 40 50 100 200 2
(GeV i

11.5-45 GeV 45 - 75, 110 - 200 CaV: lard
scouting full reconstructlon

.. Jer
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https://cds.cern.ch/record/2703964

New forward detectors
have their say

CMS central detector

................................................................................... 203827 m.
.............. 21295 o15.078m
+-M-219.55 m o

EXISTING COLLIMATORS AFP 210 | | POSSIBLENEW C TOR
TCLa TCLS TCL6
(149 m) (184 m) (*225m)

ATLAS

b =
D2 Q4

Q1 G2 Q3[[ DI 07 |

AT TS MDA vOxB NBEC NOY | I, MON ! NBA a
Pl T ! 1 =4 | 10 =T=uf | —

il : aMiE Lﬁ; ! |

——F ]J THi e, 5|13, AND IR 01—
| L) L] | s # o LU ES U L

' nrmm ] 1 eRam 2
- Lil-lﬂ. - [T} o
_—-1 nm e w.hzaad. an  Lueg as
D -

 Significant extension to the physics reach by tagging and measuring
momentum and emission angle of very forward protons
Prospects for BSM at LHC - PANIC 2021 12



Exploring Squeezed Mass
Spectra

e Forward detectors offer a unique opportunity to probe yy and gluon-
gluon collisions

e Complete measurement of the final state

 Example: Inelastic Dark Matter

I I I I I I I I I I I 1 T 1 ] l ] ] I I I I I I

or Sp“T SUSY 70 _ Beresford & Liu
ATLAS 22 0 jets N
__ 608 . @/\ %QQQO ]
> . | 40/ \QQ ﬂyé . 7
p D O 50 : | ”3\\0\ N2 e O
O, R Lo R R
- ¢ —~ 40 R QE N 1 O
e O - Q I i o
T 4 iy 2 a S & =
l X 3 ]
L 1 IS/ 30 - S 5
| L )2(1) g 20 R i ¢ mediator, ¥) DM B 1;
g __<- : Bl =1 |
10 .' m(eL) =m(eg) =m(fiL) =m(fir) 1 S
¢ ATLAS 2/ ISR T B3TeVopp o p(ry > 8p
1 l L L L L l 1 1 1 1 l 1 1 1 L l L L L L l L 1 1 1
p p
R S 100 150 200 250 300 350

m(EL,R) [GGV]
Prospects for BSM at LHC - PANIC 2021 13



https://arxiv.org/pdf/1811.06465.pdf

Looking forward for High Lumi

LS3 14 TeV

energy

HL-LHC
installation

2026 2027 2040

5 to 7.5 x nominal Lumi,
1

ATLAS - CMS —

HL upgrade
integrated EAULRIR
luminosity EEIl0R{

—————tenmettERONR

Prospects for BSM at LHC - PANIC 2021 14



Prospects for BSM at LHC - PANIC 2021

e Large data sample:
- Lower experimental uncertainties

 New tools for searches:

- timing information

- extended fracking for forward
boosted physics

- new ftrigger strategies

e Common Effori

CERN-LPCC-2018-05

European Strateqy

SNowMass2021

15


https://arxiv.org/abs/1812.07831
https://snowmass21.org/theory/bsm
https://twiki.cern.ch/twiki/pub/LHCPhysics/HLHELHCWorkshop/report.pdf

Accumulating data

* High mass sensitivity dominated by statistics and object performance
at high energy

..(B 109 I I I | | I | 1 I 1 | 1 I LI ]
§ 108 ATLAS Simulation Preliminary <
« Leptonic Ll N W' = ev, Is = 14 TeV, 3000 fb™ g
J 1 — Wiy (6.5 TeV) —
channels (Z'/W’) 10° W e Q
reach 6-8 TeV o B « m
mass sensitivity ) 2y o
10 Di-boson (>f_)
3
¢ 1-2.5 TeV better 10 o
than Run 2 10° .
10 <
1
10_1 | Ll 1 1 1 N - L
2x10? 10°  2x10° 10*
Transverse mass [GeV]
e e
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2018-044/

Accumulating data

* High mass sensitivity dominated by statistics and object performance
at high energy

e Hadronic channels dominated by top final states

7Y — T T T T [ T T T T T T T T
- Good b-fqgging ﬁ. - CMS Phase-2 Signal cross section -
. = [ Simulation Preliminar ) i
efficiency ! Y — % 18
- Phase? high granularity ¢ S0 1 &
° ° ° (D | 7 1I_
and timing/New trigger c. [ 1a
O - 1
q' — 3 LII—
i S—
q 102 B El
- ] Cé)
. - 10
_ 10° . . L.
q 2 10 12
Randall-Sundrum Graviton mass [TeV]

R
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https://cds.cern.ch/record/2649032?ln=it

Being inspired by Run 2

e Pattern of interlinked anomalies
emerged in experimental studies of LFU

+ 7;L LC} 1_1} K+
b —=<— S
e Renewed interest In \ :

Models with third R A .

BaBar

0.1 < ¢g?<8.12 GeV?/c*

. Belle

1.0 < 42 <6.0 GeV¥/c*

LHCb 9 fb’!
1.1 < g% < 6.0 GeV¥c*

generation LeptoQuarks

3

™17 rr1 rmwﬂ Im”"‘l’ﬂmﬂﬂl

mu or tau_h ID

o)

R
Z 10

L@ _-- ! |

b ~
opposite sign g 10°"

\\\\\ ' 5 g-

LQ - =
107

_ W~

mu or tau_h ID

—
S
0

Probe all combinations of jets, lepton, pTmiss
Choose combination that minimizes chi2-like variable

\/" Mass limit 1.9 TeV
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ATLAS ITk Silicon Tracker

upgrade

e Nearly 13 m2of pills and 165 m? of strips with improved coverage and

novel readout electronics

e mproves tracking and b-tagging performance compared to Run 2
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https://cds.cern.ch/record/2302625/files/ATL-ITK-SLIDE-2018-073.pdf

Displaced Tracks af HL-LHC

e Higher reco efficiency
with ITk detector

* Improved geometry
and larger volume w/

TRT
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CMS New MIP Timing Detector

e Significant PU
contamination and whole seam

Beam?2

o - > <
event reconsiruction
o F 4 beamspot 180-200ps
degradation at HL-LHC L | W/ MID ~30ps ) ,,
e ————

- New Hermetic timing detector with various technologies optimized for
different radiation levels

CMS Simulation Preliminary 14 TeV

Tha . i " e LHC = P 2Gonotmog |

- Require time compatibility within o 3 PU 200 0-35 ps 3
° ° ' ] PU 60 no timing ()
O(30ps) for track vertex association L 1 &
S, | HLLHC | HLLHC | Q
. 3 with timing | no timing | O
- Effectively reduce actual 03[ / 18
pileup to level of the current 02| ._4,_Z_ {1 5
LHC wellhandledby CMS o}  E——= _ E
detector ool . . L 6

0-4 4-8 8-15 15-25 25-50 50+

Number of pileup tracks per primary vertex
Prospects for BSM at LHC - PANIC 2021 21



https://cds.cern.ch/record/2667167?ln=it

Displaced Photons w/ MTD
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https://cds.cern.ch/record/2667167?ln=it

Being creafive with

 Reconsiructed vertex to
measure the TOF of LLPs

e

NS

« Kinematic closure: direct
measurement of the LLP mass
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Neutralino mass reconstruction

 Stop production with LL nevtralino decaying into Z and Gravitino

CMS Phase-2 Simulation 14 TeV
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https://cds.cern.ch/record/2667167?ln=it

Conclusions

e Direct searches for BSM signatures important part of the (HL) LHC
programme

e These signatures could have been missed or thrown away as noise:
Important to check all our blind spots!
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Conclusions
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