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Outline

- Run2 searches as starting point for Run3 developments

- Exploit detector capabilities and novel experimental
techniques o identify unconventional signatures

RESONANCES Boosted + ISR - EXO-18-012
? Di-jet: Scouting + ISR - EXO-16-056
High Mass - EXO-19-012
Angular - EXO-16-046

' - EXO-19-019

Di-lepton: Dark Photons - EXO-19-018

Events, o, ...

mass

UNUSUAL Multilepton - EXO-19-002
SIGNATURES Leptons(*): Leptoquark - EXO-19-016
Excited (gll) - EXO-18-004

Excited (lljj) - EXO-18-013

. . Heavy Neutrinos - EXO-16-026
R Delayed Jets - EXO-19-001
& v Long-lived Delayed Photons - EXO-19-005
2 Particles: NN tagger (ML) - EXO-19-011
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Qutline

Dedicated fify
y trigger

algorithms

Unique object
reconsiruction,
discriminating
variables, or data
processing
Re-defined
analyses strategies
w/ atypical
backgrounds

Non
Conventional .
Signatures

S ———————
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DiJet Searches at CMS

e New resonances in qqg, gg, gg final states in ~10 GeV to ~8 TeV.
 Different trigger strategies for different mass ranges.

+ 10 GeV

Boosted searches EXO-18-012

+ 500 GeV

Scouting data EXO-16-056

+— 1.6 TeV

Single Jet and HT triggers EXO-19-012

+ 8 TeV

Reference
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DiJet Searches at CMS

CMS Internal 31/10/19
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Low Mass:
ISR - Look for one |./M,=50% \ gty
large-radius jet with |2/ \
two-prong
substructure
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I'z/ My <~5%

tt resonance, [arXiv:1810.05905]
35.91b", 13 TeV

I,/ M, <~10%

Boosted Dijet+y [arXiv:1905.10331)
35.91b", 13 TeV

Boosted Dijet [EXO-18-012]

77.0 o7, 13 TeV

Dijet+j [EXO-19-004]

18.3fb", 13 TeV

Dijet b-tagged [arXiv:1802.06149]
19.7 fo, 8 Tev

Dijet scouting [arXiv:1604.08907]
19.7 fo, 8 TeV

Dijet scouting [arXiv:1806.00843]
35.91b", 13 TeV

Dijet [EXO-19-012]

137 b, 13 TeV

I,/ M, <~30%

Broad Dijet [arXiv:1806.00843]
35.9fb", 13 TeV
I'y/ My <~100%

Dijet % [arXiv:1803.08030]

35.9fb", 13 TeV



DiJet Searches at CMS

Intermediate Mass:
{Scouting data and calo-}

jets
Limited event
reconstruction
HT>250 GeV

lllllll

95% CL exclusions

________________ L ] % Observed
Iﬂz-/ MZ :50/0 S alaiaiabels il f~====] | mm==- Expected

I'z/ My <~5%

tt resonance , [arXiv:1810.05905]
35.9fb", 13 TeV

I,/ M, <~10%

Boosted Dijet+y [arXiv:1905.10331)
35.91b", 13 TeV

Boosted Dijet [EXO-18-012]

77.0 16", 13 TeV

Dijet+j [EXO-19-004]

18.3fb", 13 TeV

Dijet b-tagged [arXiv:1802.06149]
19.7 fo, 8 Tev

Dijet scouting [arXiv:1604.08907]
19.7 fo, 8 TeV

Dijet scouting [arXiv:1806.00843]
35.91b", 13 TeV

Dijet [EXO-19-012]

137 b, 13 TeV

I,/ My <~30%

Broad Dijet [arXiv:1806.00843]
35.9fb", 13 TeV

I,/ M, <~100%

Dijet ¥, [arXiv:1803.08030]
35.9fb", 13 TeV

Z’—qq

710 2030

Reference
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DiJet Searches at CMS

CMS Internal

High Mass:

IR RRAAp jet

0 reconstruction

Trigger HT and single -

Wide jet

Data driven method

95% CL exclusions

% Observed

Expected
I'z/ My <~5%

tt resonance, [arXiv:1810.05905]
35.91b", 13 TeV

I,/ M, <~10%

Boosted Dijet+y [arXiv:1905.10331)
35.91b", 13 TeV

Boosted Dijet [EXO-18-012]

77.0 o7, 13 TeV

Dijet+j [EXO-19-004]

18.3fb", 13 TeV

Dijet b-tagged [arXiv:1802.06149]
19.7 fo, 8 Tev

Dijet scouting [arXiv:1604.08907]
19.7 fo, 8 TeV

Dijet scouting [arXiv:1806.00843]
35.91b", 13 TeV

Dijet [EXO-19-012]

137 b, 13 TeV

I,/ M, <~30%

Broad Dijet [arXiv:1806.00843]

35.9fb", 13 TeV

I'y/ My <~100%

Dijet x, [arXiv:1803.08030]
35.91b", 13 TeV

710 2030

Reference
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Excited Quarks in Hadronic Channels

CMS-PAS-EX0-17-026 | g* (jj) [ : |
Phys. Lett. B 781 (2018) 390 | g* (jy) ‘ ; l ATLAS
B CMS |
PHYSICAL REVIEW D 97, 072006 (2018) | q* (jW) ‘
- — Observed
PHYSICAL REVIEW D 97, 072006 (2018) |- q* (jZ) ‘ mim Expected
B | | | | | | | | ] I | | | | |
5 6 7
PDG-2019 Mass Limit [TeV]



Composite Quarks in Hadronic channe

e 359W(13TeV)
i ¥ A ¥ [ —tom cMs ]
* Dijet angular distributions probe parton parton % T b woaco e |
scattering angle s o o= teTey
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di * | > — | i ]
et T 1= lcos’ | Pl a )" :
q 0.05;
| e— Se———— i
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DiJet Searches at LHC

. CMS Preliminary 137 fb' (13 TeV)
- 3 e Data
é’ 10 — Fit Method
2 +2/NDF = 40.34 / 38
'8_ 10 = Ratio Method
— = +2/NDF = 40.33 / 32
e 10 - - gg (2.0 TeV)
5o) - qg (4.0 TeV)
\O 15- qq (6.0 TeV)
T, .aF..
10 15—
102 |
10 E Wide PF-jets
107 - m; > 1.53 TeV
107 ,;r Ml <25, Pnl<1.1
= P S e P T T e s
2l> 3£ E
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Wl Vs=13 TeV, 139 fb™
i . Data
10° Background fit
10° BumpHunter interval
= o =@es q', m, = 40 TeV
10 < Qh( q. mz_ =50 TeV
3 .22‘4"\‘%;, E
10 5
10°E &0,
10 q*, ox0.1 Y N 4
H_ p-value=08 )

Fit Range: 1.1 - 8.1 TeV
ly*| < 0.6

E
T
—_
-
-
-
—_
]

4 &5 B 7 B

m, [TeV]

* Inferesting clustering of events at 8 TeV seen by both ATLAS and CMS

Reference
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CMS,
_ cmspf i E
> . ninar
® 10°| - : y
S 2P Wide Jet 0. AK4 Jet 0, 39 fb"
a 10k pt=3.5TeV pt =2.16 TeV |
&= 10 Mass = 1.8 TeV eta=0.27 und f!t
© Inter interval
g 1 :4.0 TeV
10~ E- : 5.0 TeV
107}

10" wise Pl [AKA Jot 2,
jo4Em>1s | pt=1.68TeV

~| i - AK4 Jet 3
4 . '
S|, 3E-rt-if 238 pt = 1.40 TeV
BIE 3 e eta =-0.74
O 'm© : "3 i = -
s|E JE
(4] - 2
Q
TR Wide Jet 1:
; e
| ' t=3.4TeV
. pt = 1.99 TeV P
Interes eta =0.29 Mass = 1.8 TeV INnd CMS
phi =-1.27
Reference
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Dijet novelties fowards Run 3

e B-tagged analysis @ Summer20

 Dijet Angular analysis @Fall 2020

U

X
e Paired dijet search w/ multiple signals @Winter20 > - - -
) S )
e ————

* Tri-Jet final states: BSM Theories w/ extradimensions: arXiv:1612.00047

P1

Res2 .-
Res1
----- \ P2
P3
e — StmmmpesoTT
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Excited Leptons - Phenomenology

Motivated by compositeness models (ref [1] [2] [3] [4])
- Quarks and leptons might consist of sub-particles bounded by a new gauge interaction of scale A
- Their excited states, excited fermions, could be produced via 4-fermion contact interaction

Contact Gauge Interaction (Gl)
Interaction (ClI)

V) ] £ 14 T /Y
£C| 297\ 2] j‘u £G| — ﬂflsau (gf§ . W'u + Q/f §B,LLI/) fL+h'C'7

» 4 important parameters:

» Mass
» A\ - Compositness scale
» f,f' - Couplings rescaling A

[1] J. C. Pati, A. Salam, and J. A. Strathdee, “Are quarks composite?”, Phys. Lett. B 59 (1975) 265
[2] H. Terazawa, M. Yasue', K. Akama, and M. Hayshi, “Observable effects of the possible substructure of leptons and quarks”, Phys. Lett. B 112 (1982) 387

[3]1 E. Eichten, K. D. Lane, and M. E. Peskin, “New Tests for Quark and Lepton Substructure”, Phys. Rev. Lett. 50 (1983) 811
[4] U. Baur, M. Spira, and P. M. Zerwas, “Excited quark and lepton production at hadron colliders”, Phys. Rev. D 42 (1990) 815
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Excited Leptons - Overview

Final State Pros Cons Status at CMS
Very Clean Forbidden 2016 public
for f=-f' 2017/18 ongoing
1811.03052
q ¢ Sensitive to f=-f’ Low eff and Ongoing
2 worse resolution
f2Z
¢ f
q ¢
el { Highest BR for Gl Large Ongoing
g 2 background
fuWV
. f
q ¢
q ¢ Sensitive at high None 2016/17 public
2 mass - NOT 2018 ongoing
| f PERFORMED AT
RUN 1 2001.04521
q ¢
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Excited Leptons - Overview

Finql s"' & 1:| [ I I I [ | L I [ ’ LI I [ I LI I I I L l_‘ Jt CMS
q - f=f=1. . .
0-9F ; E ;E\Jbgicn
- Gauge mediated | 7 N9oINg
g* 0.8 - dominates : CI dominates B v.org/abs/1811.03052
- < _ S
q | 0.7  low masses high masses =
- 1 oin
’ 0.6 4 o
: — VWS
” 0.5 = o ly E
q 0.4 I* — IZ_ =
- — "= 199 (Cl) § oing
0.31= =P I(Cl) =
- * 5 vy (CI) -
0.2 =
ok cnELIITIIIE L
- Jtberl T ———_3 'public
- | | | | | | | | | | | | 1| | ‘ 1 1 [ l-l-l-lrz-!-l-l-n---+ | Oin
0 01 02 03 04 05 06 0.7 08 09 1 39 o
M* /A
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Excited Leptons - Public Results @ 13 TeV

35.9fb" (13 TeV)

Q | 1 1 1 I I ] ] ] ] I 1 1 1 1 I 1 1 1 1 ]
o e - CMS ¢ Data N
@ "V E pmin W DY+y
- A Jet background ]

103 - - ﬁ-l-)’ -

: . VVy

m,.=1 TeV, A=10TeV

e, E

10t 4 .. ;;
10" //A////////A//E
2 18 4
4 IR
54 |

E: 500 1000 1500
mpr (GeV)

s — —————
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Excited Leptons - Public Results @ 13 TeV

1 0 35.9 fb-1 (1 3 Tev) l—103 =L l L I‘ L | L I L I I7I7I.4If|bl-1l(?-§ IT-IeI\/2
—_— =TT T T Y - 0 B 3
o (':MSI R . ! l E A CMS ] 95% CL upper limits .
= | 1 = - bserved i
—~ - . 1 Z= | muon channel —e— Obsc -

o~ M, 1 O ., ---- Median expected
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T s , 7 N - 95% expected .
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g = i e A=M, ]
Q . T 10} | =
X - : -ki - ]
° T EA :
_1|_ 95% CL upper limits . S — 1 x 1§_ E
10" F — Observed L e o . .
[ ... Median expected - B i

_ I 68% expected [
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| -~ Theory (A =m,.) ' = ]
- Theory (A = 10 TeV) _ - -
1 0_2 | -~ Theory (A =15 TeV) ' (- B . ]
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300 1000 2000 M, [TeV]
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Livia Soffi - COMPOSE-IT -27.01.20 9



Excited Leptons - Run 2/3 plans

* Run 2 Legacy: publish full results w/ different values of couplings in
interpretations

e Run 3 planning
e @14 TeV: expect factor 2 more cross section

* Investigate W channel

e Go to lower masses

* Include tau channel:
e’ :u” T

- No CMS analyses to-date have looked

for an excited t €, [y T

- Include te+th, tutth, th+th final states.
target summer 2020

- Reconstruct the t+y mass resonance

Livia Soffi - COMPOSE-IT -27.01.20 10



Heavy Composite Neutrinos

e Take in to account the HN eejj Runl excess via the production of a heavy
composite (excited) neutrino.

e Both production and decay can happen via Gauge or Contact interaction
- Cl dominates in production

- Decay: one fat jet (Gl) vs Cl two well separated jets (Cl)

Gauge Contact

Livia Soffi - COMPOSE-IT -27.01.20 11



Heavy Composite Neutrinos - Public Results @13 TeV

e Take in to account the HN eejj Runl excess via the production of a heavy
composite (excited) neutrino.

e Both production and decay can happen via Gauge or Contact interaction

237 (13 Tev)
.E 40 | I 1 1 1 1 1 I I 1 1 1 1 1 I _ 2.3 fb-1 (13 Tev)
S L cMms | S20p | | R A RRRE
c 35 = ) ¢ Data E |2 18 ;_ . 68% expected _;
Cl>) - tt+twW . :16 —_ —
w 30 - oY E "’ E_ ----- 95% expected _E
- Oth ] - .
25 :_ s " E 12 :_ — Observed _:
C Bkg stat. and syst. uncert. ] - .
20 —— A=9TeV, m =15TeV — 10 =
. N - A=9TeV, m =25TeV 8H =
151 ! - 6 - =
101 E 4E -
- . 2 -
5 - 4 } E of | -

: TR — — 0 1 3
0 — - : mN (TeV)
10° - \} 0*
m,, (GeV)

Phys. Lett. B 775 (2017) 315

—h
—h
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Heavy Composite Neutrinos - Novelties

e Present goal: analysis re-optimization and extension to the full Run 2

e Recent pheno paper on unitary bounds of EFT composite models:1903.12285

Excited Majorana neutrino (Run 2)

12}

10}

) T

T

T T T T T

—

et (’6’(1(7 2.3 ﬂ)_lj

A (TeV)
°| T

M (TeV)

e Shape of parameter space defined by Unitarity bound motivates re-

optimization of signal region

Livia Soffi - COMPOSE-IT -27.01.20
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Exploring the low mass regions
o

1/300 the
events size
X6 more events

Picture courtesy Maurizio Pierini

100 KHz

{
!

Trigger Bandwidth = LEvent Ratej X LEvent Sizej

~| kHz xi~| MB

J

J

If we want to We need to
increase decrease
rate event size

 Hadronic Scouting (since 2011) objects are HLT objects w/o
offline reconstruction and calibration-> worse resolution

e Going beyond hadronic scouting: Di-muon scouting trigger
(since 2015)
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Exploring the low mass regions

Picture courtesy Maurizio Pierini AA ‘ I
-l [WYoun g ) S . 1 L/I_IZ
/evt
96.6 fb™' (13 TeV scouting); 137 b (13 TeV full reco.)
% 1] ' 1 1 T L4 . L 4 ] 1 ' 1§ 1 I L3 1 4 ] | 1] L} I 0 1 ] ] L3 L 4 L4 l L4 1 4 L} l 1§ 1 4 I L]
O 10° CMS . Scouting ‘he
S Preliminary Full reconstruction size
%) 1 07 vents
=
Q
(@
10° =
10° -
10° =
10°
102 ' | A A A Al A l A L A l ' A A l A A _J l A A A 1 1 A A 1 A A A l A A A l ' A A l A
e Hadro 20 40 60 80 100 120 140 160 180 200 220 'O

) Dimuon mass (GeV)
Ofﬂlne e —————— e

e Going beyond hadronic scouting: Di-muon scouting trigger
(since 2015)
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Low mass Dielepton Resonances

U(1)y U(1)o

Dark Sector

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

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

1073

10" . , ] LHCb prompt-like
B BaBar
10~ KLOE
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Low mass Dielepton Resonances

N NN NN N NN )32 { OC

! CMS is searching in this region.
Might go even lower in mass.

o |f ep5i|UI IS TU A CUl IS TVINTYITveR

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

1073
10~ LHCb
Phys. Rev. Lett. 120, 061801
o, 107

107° LHCDb prompt-like
BaBar
10~ KLOE
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Low masss Dielepton Resonances

U(1)y U(1)o

Dark Secto
o Al_IF Standard
Scoutlng Trigger
e |f epsilon < 10 A’ ‘
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Low mass Dilepton Resonances

137 fb™' (standard triggers) and 96.

6 fb™! (scouting triggers) (13 TeV)

I I I

ard

W B v ]
- CMS n

107 & = { e r
E —— 90% CL observed limit E
[~ mmmeea 90% CL median expected limit I
[ I 68% confidence interval for expected limit n
1 0—4 — 95% confidence interval for expected limit —
10_3 § ~ LHCb (90% CL) [arXiv:1910.06926] =
— = Electroweak it constraints (95% CL) [JHEP 02 (2015) 157] -
o | ]
10 10 (= w ‘ ‘l M_E
i bl ) :
=, 10 1l il | | |
10° Lo |
107° — scouting triggers | standard triggers §
11 20 30 40 50 100 200
m, (GeV)

ey D
10
e ——— —peYeennnsSSSN—_———TTT
m(A") [GeV |
1912.04776
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Scouting planning towards Run 3
e Going lower in energy exploring different approaches:

MET

p

AK4 Calo Jets

Vertices Calo
(opportunistically saved) 1]

Calo Scouting
4 kHz x 7 kB

A.U.

v\ ”m»

PF Candidates

AK4 PF Jets MET

Vertices P

PF Scouting
1kHzx 13 kB

Hr > 250 GeV:

Scouting with Calo jets and muons
* Peak rate: 4 kHz

Hr > 410 GeV: |
Scouting with PF candidates |
* Peak rate: 1 kHz |

HT (GeV)

250 GeV 410 GeV

" (Not to scale)

1080 GeV

f

Lowest unprescaled HT trigger

T
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Scouting planning towards Run 3
e Going lower in energy exploring different approaches:

MET

AK4 Calo Jets PF Candidates

P
Vertices Calo AK4 PF Jets MET
(opportunistically saved)
b Vertices P
Calo Scouting 3 5 g
4kHz x 7 kB PF Scouting

1kHz x 13 kB

A.U.

e EGamma Scouvuting: store all the info to re-do calibrations.
Physics motivations: Axions (gg) and Dark Photons in

electrons

* Inclusive scouting stream for LLP: single-jet L1 +
store all info for the region opposite to the jet in

phi

15
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More exotic signatures at LHC

e Long-lived particles:

. Disappearing N
- No hints of new tracks
physics in prompt
searches

Displaced
leptons
Displaced %
Jets
Displaced
vertexes
3
Displaced
photons

- Extend the coverage & reach !

N

Explore more final stafes v\/ More luminosity & better detector
Livia Soffi - COMPOSE-IT -27.01.20



Displaced Photons

e Search for delayed photons in SUSY events

w _ | : : : : : : 41 I.5 flb-1 (I1 3 lTelvz ~ LI I L l LI I L I LI LB I LB I LB I LB l L I_
- 1 - _  GMSB SPS8 i
- -
— 10° E CMS 2017yy E < 1% T CMS expected (+ 10) 77.41b™ (13 TeV), y, vy _|
T . - . Data [p™° < 100 GeV] ] = CMS observed 77.4 o™ (13 TeV), v, vy 3
g 10° —— T E C ATLAS observed 20.3 fb™ (8 TeV), vy -
w5 - o, (Scaled x 0.079) : i CMS observed 4.9 fb™ (7 TeV), y 7
E ¢ ' . | 2 ]
10°E L Datafpr™=100Gev] 3 10 E
o[ ® ' 1 - .
10%F; i GMSB A: 200 TeV E |::> i ]
— = - . miss 7]
1 g—:— s —;- B , il
=+ ! 3 ECAL Radius
o e - 1 —
107" -+ : = = -
102 - i - - ]
2 -_————————— -l E 1 0_1 L1l | L 1l I Ll 11 | Ll L3 1Ll 1 l’r‘l'f ’I L1l l Ll 1l I L 1l I ) R
10—3 I N N R S S S 100 150 200 250 300 350 400 450 500 550 600
0 10 20 ( ) Mio (GeV)
¥ 100 150 200 250 300 350 400
A (TeV)
e ——— T

Phys. Rev. D 100, 112003 (2019) 17
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Pushing detector performances

e Unigue Reconstruction Sequence

g _l I 1 1 I 1 1 1 1 [ 1 1 I I I ]
S [ CMms -
u>J Simulation —— With ReReco
107 E_ —— No ReReco _E
: GMSB -
i ct = 2192 mm
1072 = =
e E
10 E
F L 13
- 0 5 10 15

36.46 fb™ (13 TeV)
1 I I I

Leading Photon Seed RecHit Time [ns]

Ad hoc Particle Flow reconstruction for recHits above a few
GeV flagged as out-oftimewhen forming superclusters

e
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Pushing detector performances

e Atypical use of the detector

1 13 TeV
2 09l
—~ 08 CMS G(At)=A:/16 ® V2C
2 07F il
© 06k —— 2016 (35.9fb™")
—4— 2017 (41.57)

Nogig = 31.6 £1.2ns
Co16 = 0.077 £0.001 ns
Ny, = 30.4+12ns
C,,, =0.095 £ 0.001 ns

0.5
0.4

2017

0.3

0.2

0.1Lb— - S
102 10°

A/ Oy

Resolution of time difference between the two most energetic
neighbouring crystals of an ECAL cluster for 2016 and 2017 data.

— SeesmmmmmmeSSGSEETTTTTT
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Displaced Jefts

*Long-lived gluinos give rise to jets from displaced vertex

e Use time from ECAL cells to match the calo-jets
| LP decays beyond the tracker,complementary to fracker-based

analysis [EXO-17-018](> 100 cm)

* Non Collision Backgrounds

137 o' (13 TeV)
10*

T I T T T I T T T I T T T I T T T I T T T l T
3 CMS ¢ Observation
10 [ Cosmic ray muon background
[ ] Core and satellite bunch background
[ Beam halo muon background
-------- GMSB m, = 2400 GeV,cry=1m
10 —p  menees GMSB m_ = 2400 GeV, cr, =10 m
-------- GMSB m, = 2400 GeV, ct, =30 m

Events /0.5 ns
o)

107" el g e
107 e
107
107
1075 4 6 8 10 12
tet (NS)

AR <0.4
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Exploring Machine Learning for Run 3

* Use full power of multiple variables and reduce need for manual
tuning

*Development of a generic displaced jet tagger w/ ML algorithm
validated with 2016 data

CMS Simulation Preliminary 35.9fb"' (13 TeV)

- Split SUSY
- PP—G8, §—>qaXs, myy= 100 GeV

n
(&)

Long-lived

T ™

.
.
.
. "

—
T T™TTT ™1

A A
95% CL lower limit on mg (TeV)
o

o

(&)
—_—
|

| —®— LLP jettagger

L -<3- JHEP 05 (2018) 025 ]
0 F...l PSR | 2ol Lo aanal Lol Lo el Lo aaaanl i
10°  10* 102 102 10 1 10
cta (M)

o Still room for improvement for soft jets and model dependence

» Add displaced jet flavor tagging
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New strategies for Run 3 Trigger and |

e.qg. Possible HCAL handles: - High EHCAL/EECAL, - Depth and/or
shower shape - Timing

RING 2 RING | RING 0
.14 13 . 12 11 0 .9 8§ 7 6 . S5S. 4. 3.2 1
&%%‘__X: A AN N X A I\ 3 ! T 1
~___~<— HCAD HEQ ———\IRON- | ——_——
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— N N
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20 ..
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22 | ~0
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29 il R

Livia Soffi=COMPOSET==27"01T20" T E————%

21



Outlook and Planning for Run 3

Run Il will significantly increase the discovery potential of EXO
analyses

Dedicated
trigger
algorithms
Unique object
Non reconstruction,
Conventional —+ discriminating
Signatures variables, or data

Re-defined
analyses
strategies w/

22

T —
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Outlook and Planning for Run 3

Run Il will significantly increase the discovery potential of EXO
analyses

 Improving and expanding upon completed, or ongoing, Run Il
analyses

Excited Majorana neutrino (Run 2)
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Outlook and Planning for Run 3

Run Il will significantly increase the discovery potential of EXO
analyses

 Improving and expanding upon completed, or ongoing, Run Il
analyses

e Designing new trigger approaches exploiting at best the new
detector upgrades

4 Hr > 250 GeV:
Gl Soo Scouting with Calo jets and muons

\ * Peak rate: 4 kHz

Hr > 410 GeV:
PF SOl Scouting with PF candidates |

 Peak rate: 1 kHz

HT (GeV)
:’ (Not to scale)

250 GeV 410 GeV 1080 GeV

*

Lowest unprescaled HT trigger
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Outlook and Planning for Run 3

Run Il will significantly increase the discovery potential of EXO
analyses

 Improving and expanding upon completed, or ongoing, Run Il
analyses

e Designing new trigger approaches exploiting at best the new
detector upgrades

e Exploring new final states

e e e e

q Y
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