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CMS mission

® CMS is many experiments at once for various years

2010, 7 TeV, 45.0 pb™*
2011,7 TeV, 6.1 fb™"
2012,8 TeV, 23.3 fb™
2015, 13 TeV, 4.3 fb™
2016, 13 TeV, 41.6 fb™’
2017,13 TeV, 49.8 b’
2018, 13 TeV, 67.9 fb™
2022, 13.6 TeV, 41.5fb™
2023, 13.6 TeV, 32.7 fb |
2024, 13.6 JeV, 49.8 fj
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© ler: our search progrom ot the TeV
scale
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© ' ' ler: our Higgs and EW precision
prograom

Total integrated luminosity (fo™)
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® As a flavor experiment: top physics + dedicated data 0t P e R 0 o

streams for b, c, and T e e

. : 1305 papers submitted
® As a heavy ion experiment: PbPb and pPb LHC runs with Run1, Run2 ::drlg'ung data

B2G : 83 =@= HIG : 191

® As a photan collider experiment: ultra-peripheral Heavy lon - |aiiie low’e @@@&
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collisions + proton tagging in pp runs, ... o |-o- Fsa:s6 -o- ToP:152
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® As a technology driver for the entire field (reconstruction -
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® This talk will guide you through all these aspects, presenting
the latest news from CMS 2



https://cms-results.web.cern.ch/cms-results/public-results/publications-vs-time/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults

it the middie of ovur journey

Large Hadron Collider (LHC) HL-LHC
-m-——m_—m—— __Run4...
7TeV  8TeV — 3 TeV = 13.6 TeV = 14 TeV—

2011 | 2012 (SRS 2015 | 2010 | 2017 | 2010 [SOSNORONNEIRN 2022 | 2020 | 202¢ | 2025 [GSsSGotl 020 |2

HL: High-Luminosity *We are here
LS: Long Shutdown

® First phase of LHC program to be completed soon
® Aiming ot 2300 fb~' (Run2+Run3) by the end of 2025
® Working on upgrading the detector for the High-Luminosity phase
® The target is 3000 fb~1 by 2041
® Meanwhile, we are pushing the detector beyond its limits
® Recording up to 63 simultaneous collisions/event (2.5x CMS design, 45% of HL-LHC)

® Collecting data @7 kHz (70% of HL-LHC. 7x Run2 normal operations) @
/
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it the middie of ovur journey

Large Hadron Collider (LHC) HL-LHC
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HL: High-Luminosity *We are here
LS: Long Shutdown

® First phase of LHC program to be completed soon
® Aiming ot 300 fb-! (Run2+Run3) by the end of 2025

® Working on upgrading the detector for the High-Luminosity phase

® The target is 3000 fb-! by 2041 The future is NOW

® Meanwhile, we are pushing the detector beyond its limits

® Recording up to 63 simultaneous collisions/event (2.5x CMS design, 45% of HL-LHC)

® Collecting doata @7 kHz (70% of HL-LHC. 7x Run2 normal operations)




Run3 data taking

~63 fb~1 good for physics in 2022+2023, currently being analysed
(~137 fb1in Run 2) A'l"eGdY collected ~46 fb1in 2024 (100"' fb1 Dataupt02024-07-19 2024 (pp 13.6 TeV)

expected in total this year) | CMS e
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Detector operated ot ~90% efficiency:

® ~93% of the delivered dota are collected (same as Run2)

Total integrated luminosity (fo™)
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® ~97% of the collected data are good for physics (~93% in Run 2)

o
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® Improvement largely driven by deployment of Al-based Data Date (UTC)
Quality Monitoring, which we started developing in 2017
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2024 Performance of Data Certification per ERA

13 TeV Physics Run
(3 months)

100 ‘

13.6 TeV Commissioning (1 week)

“"A. Pol et al.,—
arXiv:1808.00911

~ CNN, AUC: 0.995

= SNN, AUC: 0.993 |
Variance, AUC: 0.977
IF, AUC: 0.934

— SVM, AUC: 0.93 -
Sobel, AUC: 0.916
CNN working point
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https://arxiv.org/abs/1808.00911
https://arxiv.org/abs/1808.00911
https://twiki.cern.ch/twiki/bin/view/CMSPublic/DataQuality#2024_Proton_Proton_Collisions_13
https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults#2024_proton_proton_collisions_at

Run3 data takin

® Stable physics performance during data taking

® High quality prompt calibration & reconstruction — (hew with Run3) no need for
expensive end-of-year re-reco for most of the data

CmMs-DP-2024-039 ~ CMSpreliminary 617" (136 TeV) CMS-PAS-HIG-23-011
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https://cds.cern.ch/record/2902862?ln=en
https://cds.cern.ch/record/2898463
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-014

Phyrsics with Rund data

® Published already several Run3 results (Top. EW. searches)
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seaP? ® New cross section measurements @13.6 TeV for Higgs and EW processes
VER( new )CMS-PAS-HIG-23-011
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CMS VIS Preliminary 34.7 b1 (13.6 TeV)
Preliminar 34.7 b1 (13.6 TeV) o R " 4 pas ..
= 7 CMS pPreliminary : = iz | o CMS Preliminary
= 120 p-value (MadGraph NNLOPS) = 0.94 | - 6 L L L LA N LN B B B i I 3 qq > ZZ | g [ ‘ ‘ '
T i — ggH (MadGraph5_aMC@NLO + NNLOPS + Pythia) + xH | s — ggH (POWHEG + JHUGen : I = ¢ 5TeV(0.302 fb"), PRL 127 (2021) 191801
o 100E — ggH (MadGraph5_aMC@NLO + Pythia) + xH N - — ggH (POWHEG + NNLOPS : ] S | ¥ 7Tev(49fT),EPJC 77 (2017) 236
_ 21, — ggH (POWHEG + Pythia) + xH i S xH = ttH + VH + VBF (POW % 50 i 8TeV(19.61b-"), EPJC 77 (2017) 236
| 7 = H - | | 7
_ /é Ié ,{/5 xH = ttH + VH + VBF (MadGraph5_aMC@NLO + Pythia) ] - I Data (Stat @ sys unc_) g I + 13 TeV (1 37 fb_1), JHEP 07 (2022) 032 7
80 7 | 7% $ Data(stat & sys unc) - I Systematic uncertainty o | 1 2
: 1 g I Systematic uncertainty " T — . S | & 13.6TeV (34.7 fb~'), CMS-PAS-SMP-24-005
: E Background component subtracted é N 40 ‘ ~
60| ‘ = |
i s |
n . I‘é |
401~ ULE +|||§|||_E 30'_
i 4 ‘ 120 130 160 170 0 i
i I 150 |
oF S 1—% : $ 201
O [ | ==
C - | | I I I I 1 I | I | I I | 1 I I I 1 L I N 10 i |
S ook E ol 1 T e ~ '} ~ pp NNLO QCD x NLO EWK (MATRIX) |
% 15F | E j pp NLO (MATRIX) ]
e 1 .0 = . oy 7 7 7 = 8 : l | ! | I | ] l I I I I l : r + - - - - - - - ; - - - - - :
£10 “_Lu.,__,_{_, 1 R S of - 0 18] |
e E 5 | i 22 1.0} S -
w 0.0F E I i ) % | - 2
D I I I D_ B e P — 77 7] 05 I ‘ ‘ | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ |_
0 1 2 3+ = 1F — - | ‘ - 4 6 8 10 12 14
Nyets % - } . Vs (TeV)
() 0 B | ! I ! | ! i ! | ! i ! | i
48 2e2 4u 4e

; : : Inclusive WZ cross section
Inclusive and differential
owz =95.4%£1.2 (stat) = 1.2 (sys)

H(YY) cross section H(ZZ) cross section ' 5 O @‘
)

Inclusive and differential

opg = 78 = 11 (stat) £ 6 (sys) tb Geg = 2. 941053 (51a1) 1029 (gys) b

—0.49 —0.22
b <7



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-013
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-014
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-005
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> a ) ® LHC high-intensity challenge: retain sensrl'lvrl'y to high rate CMS$-EXO-23-007
@8  processes (e.g.. low pr) w/o compromising high=pt core progrom.
AN, Two solutions:

® (Since 2011) Scouting Stream to work around trigger
constraints: store 10 kB of HLT reco objets rather than the
full RAW event (~1 MB)

® (Since 2012) Parking Stream to work around computing

constraints: store extra dota on tape and reco them when ] Iz
extra computing resources are available 4 § Uz SCOUTING ===
4 reduced data format
® For Run3, we pushed this effort to maximum capacity normal avallability for analysis
o p . s _CMS | HLT rates an.d instantaneous. luminosity avel.'aged over one Till of a given da.ta-taking year
® Scouting now covers ~20 kHz out of ~100 kHz of incoming rate  f:f
(ot maximum of available online CPU power) i
® Promoted Parking program to default (not just last-year-of-  ; « -
run effort) T
f aan B B
:E 125_ = Instantaneous Luminosi =
8 ® Big benefits to our core physics program (Higgs physics, searches, T % o % ‘
etc.) and beyond-core areas (e.g.. flavor) vt Z -

2012 2015 2016 2017 2018 2022 2023 )'

1 [Fill2998] [Fill4452] [Fill5418] [Fill6324] [Fill7124] [Fill8489]  [Fill 9044 ]


https://arxiv.org/abs/2403.16134

® Scouting introduced to probe
light resonances (dijet in Run1 +
muons in Run2)

® Generalized to all objets in
Run3 (photons.electrons, taus,
hadrons)

® Reached ~ offline-like
resolution with excellent

HLT calibrotion &
reconstruction

® |t wll extend our physics
reach in the 1-100 GeV
region (light Z', Heavy
Neutral Leptons, long-lived
light particles, ...)
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g7 | 7 Vs=13TeV, 27 b

Dijet Scouting (PRL 117, 031802)
Vs =8TeV, 19.7 fb~'

LT V/s=13Tev, 183"
i U e
T Vs-13TeV oD

Boosted Dijet (PRD 100, 112007)
T Vs=13TeV,77.0 fb"!

Dijet b-tagged (PRL 120, 201801)
T Vs=8TeV,19.7 o'

Dijet x, (JHEP 2018, 130)
Vs=13TeV, 35.9 fb~'!

Dijet (JHEP 2020, 033)
Vs =13TeV, 137 fb~!

Dijet x, (EPJC 78, 789)
Vs =13TeV, 35.9 fb-!
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34 fb~1, 2022 (13.6 TeV)
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Jet resolution in
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34.2 fb™ (13.6 TeV, 2022)
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Dimuon events with AR,, >0.2 and p. >3 GeV
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2~ Dijet Scouting (JHEP 2018, 130)

Dijet+ISR Scouting (PLB 805, 135448)

Events / 5.0 GeV

60 fb" (13 TeV, 2018)

10'?
> 1 011 Scouting Dimuon Events
8 N Jw pT(p)> 3 GeV, n(u) < 2.4, opposite sign
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L1-Trigger Selection Requirements

2y, P, >4.5 GeV, nl<2, 0S, m(2p)>7 GeV ————— 2y, P> 1577 GeV
3u.p7>mGoV 3u.p'>5151360\l
2y,p, >0GeV, Inl<1.5, 08, AR<1.4 2y, p, >4.5 GeV, Ini<2, 08, 7<m(2u)<18 GeV
— Zp,pY >4 GeV, 0S, AR<1.2 — lu,p'>2260V

2y, p, >0 GeV, Ii<1.4, 0S, AR<1.4 2j, p, > 4.5 GeV, 0S, AR<1.2

2u,p, >45 GeV, 0S8 2u,p, >0 GeV, Inl<1.5, 0S, AR<1.4

1

Scouting 2022+2023 62.6 fb™ (13.6 TeV)

‘CMS 4
- Preliminary |

PR o o

—®- Data opposite sign

20 40 60 80 100 120 140 160 180 200
my;s(u, © ) [GeV]



https://arxiv.org/abs/2403.16134

™ Rethinking Data Taking Strate

2017 (No Parking) 2017 (13 TeV) Since 2018 (Added Parking) 2018 (13 Tev)
g 140 — - L1 trigger 580 g' g 1401~ - L1 trigger 580 g'
3 - CMS — Pileup =470 2 X - CMS — Pileup —=70 2
e 120:— --------- Config. change 560 &g 120:— --------- Config. change 560 .t
T 100 '— GmS-EXO-Q 5 -00 1 - T 100 / e i é -
S Eo E I S RS B E
807y E E . . 80 -
g k A —40 g 2
r 60:— . _230 r 60:—. _f
40 . 120 40~ o oo, D20
3 | - Extra rate to collect (80% i
20 ) 20 ? - fo =
- 5 10 P ~ pure) bb sample 110
O_ 1 ,l 1 1 | R : | 1 h | 1 L O O_l [ L1 || 1 |§| | 1 lél |+ |§|,| 1 T 1_0
01:00 04:00 07:0 10:00 13:00 05:00 07:00 09:00 11:.00 13:00 15:00
Time [UTC] Time [UTC]

® In Run3, parking is a default
® Loose triggers that we operate during the entire fill (i.e., we take more data overall)

® Even looser triggers that we switch on along the LHC fill (single=muon sample as in 2018)

&)
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https://arxiv.org/abs/2403.16134
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CMS Simulation

CMs$-€XO-23-007

Vs =13, 13.6 TeV

——

>4 jets, p.> 30 GeV, nl <25

—
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"~ Run 3 2023 HH parking
—#— Run 3 2022 HH standard

—&— Run 2 2018 standard

200 300 400 500 600 700 800 900 1000
mRec [GeV]

Events (arbitrary normalization)

—
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CMS Simulation

Rethinkin Data Taking Strate

 © Parking trigger menu extended to cover topics physics beyond flavor

® bb+X triggers to improve H and HH acceptance (hence sensitivity)

® Inclusive and exclusive Vector Boson Fusion triggers: dedicated sample of diboson collisions

............... ;._...VBF..parkmg OR Run 2. standard tngger } _“

H-> |nVJSIb|e trlggers:

standard Run2 VS

1200

1400

1600 1800 2000 2200 2400

m; [GeV



https://arxiv.org/abs/2403.16134

IFirst Resulls uszing Runl Parkin

® First Run3 results with parking triggers

® Exotic signatures of displaced particles for our long-lived particle search program

® Single- and Double-lepton triggers for flavor & CP violation program

10*
10°
10?

10

95% CL upper limits on B(H — SS)

CMS$-€EXO-23-013

Search for Higgs
decays to pairs of long-
living dijet resonances

CMS, Z + disp. jets
JHEP 03 (2022) 160
117 o' (13 TeV)

-1
34.7 fb' (13.6 TeV)
élllllll T IIIIIIII T IIIIIII| T IIIIIIII I t
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= Preliminary Observed
E H — S_S CMS, disp. jets 3
S s5bb @ - Phys. Rev. D 104 (2021) 012015
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64.5 fb™ (13.6 TeV)

= CMS
- Preliminary s

———— Signal + total bkg. fit
Total bkg. component
Data

Stat. + syst. uncertainty
------- Coombinatorial bkg.

- ) D —utu-

= B —u'u)=1.0x10° . - Dlsatr—utv,uv

= 0 WYLV,

- - D —=xutv,

1.84< m,, <1.89 GeV
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Search for D’ — ,M i
Improved by 35% over
previous best limit

64.5 fb™' (13.6 TeV)

- CMS Preliminary

= B(D® — utp) < 2.6 x 1070 at 95% CL.



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-013
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The Impact of Al

,/\., RS\ ® CMS has been an early adopter of Al solutions:

® To improve performance on traditional tasks. Example: jet tagging

® Pioneered b-tagging revolution from rule-based to graph-nets and transformers

® Extended to multiple kinds of jets (b, ¢, H=bb, V—qq. t—bbq, ...)

CMs-DP-2024-066

CMS Simulation Preliminary
: | ' ' ' | ' ' . K ; J

—k
N
o

| tt events, pr > 20 GeV, |n| < 2.4, €, =70%
| Hll c jet rejection

L udsg jet rejection

| Run 1 Run 2

C jet rejection
—
o) o) o
=) = =)
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! i x29
5 x19 i
i i X9.1
. x6.1 I
I I
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| l
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x1.0 :
: ) - ] i ) |

CSVv1 CSVv2 DeepCSV DeepJet PNET UParT

Background discrimination for 70% efficient
b tagging

Ignal selection efficiency

CMms-DP-2024-055

34.4 b (13.6 TeV)

, CMS Preliminary

CMS preliminary 34.4 " (13.6 TeV)
- Post-fit —AeY

B Z- T/ dd/ S
. V-qq
[ QCb

—¢— Data

~_ highest score region

Events / 8 GeV

Training: Run 2 conditions

Training: Run 3 conditions

mgp, [GeV]

1 1 1 1 1 1 1 I 1
0.94 0.96 0.98
Data (proxy for QCD) rejection

Signal efficiency vs bkg rejection for X->bb @
tagger with graph network (PNET) v"


https://cds.cern.ch/record/2904702?ln=en
https://cds.cern.ch/record/2904691?ln=en

The Impact of Al

® CMS has been an early adopter of Al solutions:

Full Simulation (GEANT 4)

® To enhance our computational performance, e.g. with Al- GEN —  Ssm”~_ Reco
based super-fast simulation (FlashSim) . .
® Same paradigm now used at analysis level to correct } ‘ | @
simulation of specific quantities with data control 3

samples

Flash Simulation

CMS Simulation Preliminary

CMS Preliminary 34.7 fb~! (13.6 TeV)
2 0 0 ) T T

-7 >ete ZZ2 Simulation (Corr) ]|

"~ EE photons — Simulation
¢ Data

----- AUNISNGE  Jet resolution for Full Sim vs Fast Sim vs Flash Sim
FlashSim

4CMS-PAS-HIG-23-0| ;ﬁ'

CMS Simulation Preliminary
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https://cds.cern.ch/record/2858890?ln=en
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-014

The Impact of Al

® CMS has been an early adopter of Al solutions:

® To expand our physics reach with novel applications, such as anomaly detection in offline
analysis and in the L1 (hardware) trigger

Algorithm Footprint on FPGA

Latency | LUTs | FFs DSPs | BRAMs

CMs-DP-2024-059

. . _1
CMS Proiminary __ 0527 1! 2024 (136TeV) | gy [ 1 1], CMS-DP-2023-079
o ns
Run 380470 § CMS Experiment at the LHC, CERN
. = ata recorded: 2023-May-24 01:42:17.826112 GMT
D A” SCOUtIng — '/’é Eutn/Event/ L% 367881!/374187302/159
AXO Nominal E
..t AXO Pure :
" "a ;
N
.. s =
————— Lt \ E
n L { i
i . . i
- Events otherwise ' E
A J%‘; 1 rejected by trigger : i
HeoE W 3 m E : : :
k : An otherwise untriggered high-
B g L - multiplicity event

- | | | | I | | | I‘: | | | | | | :’-:l_:II :I | | I:' | I |
0 500 10QO 1500 « 2000 2500

* Emujated AXO Score



https://cds.cern.ch/record/2876546?ln=en
https://cds.cern.ch/record/2904695

f an

Inning O

t the beg

IS IS JUS

Th

4
5 4
o
g |

-
4
*
=
*
.



https://cds.cern.ch/record/2876546?ln=en
https://cds.cern.ch/record/2904695

CMS Phyrsics Highlights @ICHEP

® 37 new results presented ot ICHEP
M 11 on Higgs and Standard Model measurements

HIG-23-010 Search for Higgs boson production in association with a charm quark in the diphoton decay channel Run2
HIG-23-012 Search for highly energetic double Higgs boson production in the two bottom quark and two vector boson all-hadronic fiiRun2
HIG-23-013 Combination and interpretation of fiducia differential Higgs boson production cross sections at /s = 13 TeV Run2
HIG-23-014 H->yy Measurements of inclusive and differential Higgs boson production cross sections at 13.6 TeV in the H = yy decay Run3
HIG-24-001 Constraining HHWW anomalous couplings via production of like-charge WWH through vector boson scattering Run2
HIG-24-013 Measurements of Higgs boson production cross section in the four-lepton final state at /s = 13.6 TeV Run3

SMP-22-018 Measurement of WZy production and search for new physics using WZy events in proton-proton collisions at /s = 13 TeV Run2
SMP-23-005 Observation of yy = 11 in proton-proton collisions and limits on the anomalous electromagnetic moments of the T lepton Run2
SMP-24-005 Measurement of the inclusive WZ production cross section in pp collisions at /s =13.6 TeV with the CMS experiment Run3

SMP-24-009 Measurement of the W = cg/W — aq” ' decay branching fraction ratio in proton-proton collisions at /s = 13 TeV Run2
SMP-23-006 Proton reconstruction using the TOTEM Roman pot detectors during the high-B+ data taking period Run2
M 6 on Flavor Physics (Top, Beauty and Charm)
TOP-22-011 Search for lepton flavour violation in the top quark interactions with an up-type quark, a muon, and a th lepton Run2
TOP-24-001 Measurement of the dineutrino system kinematics in dileptonic top quark pair events in pp collisions at /s = 13 TeV Run2
BPH-22-007/ Measurement of double-differential and total charm cross sections at 7 TeV Run

BPH-22-009 Measurement of the polarizations of prompt and non-prompt J/{ and (2S) mesons produced in pp collisions at /s = 13 Run2
BPH-23-001 Measurement of the ratio of the Bc—J/Ptv and Bc—J/Puv branching fractions using three-prong T lepton decays in protc Run2

BPH-23-008 Search for Rare Charm Decays Into Two Muons Run3 Parking
 Document |  3Heawlons | Dataset _
| HIN-21-019 First measurement of jet axis decorrelation with photon-tagged jets in pp and PbPb collisions at 5.02 TeV Run2 PbPb
HIN-23-004 Energy-energy correlators from PbPb and pp collisions at 5.02 TeV Run2 PbPDb
> LUM-20-002 Luminosity measurement for nucleus-nucleus collisions at ./ s NN = 5.02 TeV in Run 2 Run2 PbPDb
3 ' Document 2 Machine Learning ERN
= MLG-23-005 Development of systematic-aware neural network trainings for binned-likelihood-analyses at the LHC Run2

MLG-24-001 Reweighting of simulated events using machine learning techniques in CMS -



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-010
https://indico.cern.ch/event/1291157/contributions/5876814/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-012
https://indico.cern.ch/event/1291157/contributions/5876724/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-013
https://indico.cern.ch/event/1291157/contributions/5958057/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-23-014
https://indico.cern.ch/event/1291157/contributions/5876722/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-001
https://indico.cern.ch/event/1291157/contributions/5876715/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-013
https://indico.cern.ch/event/1291157/contributions/5876716/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-22-018
https://indico.cern.ch/event/1291157/contributions/5878610/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-23-005
https://indico.cern.ch/event/1291157/contributions/5896560/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-005
https://indico.cern.ch/event/1291157/contributions/5878610/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-009
https://indico.cern.ch/event/1291157/contributions/5876620/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-23-006
https://indico.cern.ch/event/1291157/contributions/5876622/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-22-011
https://indico.cern.ch/event/1291157/contributions/5876622/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-24-001
https://indico.cern.ch/event/1291157/contributions/5878612/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-22-007
https://indico.cern.ch/event/1291157/contributions/5876619/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-22-009
https://indico.cern.ch/event/1291157/contributions/5876619/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-23-001
https://indico.cern.ch/event/1291157/contributions/5878345/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-23-008
https://indico.cern.ch/event/1291157/contributions/5878348/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-019
https://indico.cern.ch/event/1291157/contributions/5958365/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-23-004
https://indico.cern.ch/event/1291157/contributions/5958365/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/LUM-20-002
https://indico.cern.ch/event/1291157/contributions/5876920/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/MLG-23-005
https://indico.cern.ch/event/1291157/contributions/5958213/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/MLG-24-001
https://indico.cern.ch/event/1291157/contributions/5958213/

O O O CMS
CMS Physics Highlights @ICHEP =

37 new results presented ot ICHEP

B2G-22-005 Search for pair production of heavy particles decaying to a top quark and a gluon in the lepton+jets final state at /s = 1{Run2
EXO-22-006 Search for lepton flavour universality violation via production of a new neutral gauge boson decaying to two muons with Run2
EXO-23-010 Search for nonresonant new physics in high-mass dilepton events in association with b-tagged jets Run2
EXO-23-015 Search for Vector-like Leptons with Long-lived Particle Decays in the Muon System Run2
EXO-24-007 Search for low mass vector and scalar resonances decaying into quark-antiquark pairs Run2
EXO-22-013 Search for t-channel scalar and vector leptoquark exchange in the high mass dilepton spectrum in proton-proton collisitRun2
HIG-22-004 Search for a heavy CP-odd Higgs boson decaying into a 125 GeV Higgs boson and a Z boson in final states with two ta Run2
HIG-24-002 Search for heavy scalar resonances decaying to a pair of Z bosons in the 4-lepton final state at /s = 13 TeV Run2
SUS-23-002 Search for supersymmetric particle pair production in final states with two oppositely charged leptons and large missin¢c Run2
SUS-23-003 General search for supersymmetric particles in scenarios with compressed mass spectra using proton-proton collisions Run2
SUS-23-004 Search for new physics with a monotop signature Run2
SUS-23-012 Search for dark matter produced in association with a Higgs boson decaying to tT+1— at ./Js = 13 TeV Run2
SUS-23-018 Search for DM in association with b-quarks and lepton pairs Run?
SUS-24-001 Search for bosons of an extended Higgs sector in b quark final states in proton-proton collisions at ./s = 13 TeV Run?
SUS-24-004 Phenomenological MSSM interpretation of CMS searches in pp collisions at /s = 13 TeV Run?2

Recently released 7 Review Papers on Run2 Physics Progrom

EXO-23-005 Dark sector searches with the CMS experiment

EXO-23-006 Review of searches for VLQ, VLL, and HNL in proton-proton collisions at ./s = 13 TeV at CMS

EXO-23-007 Enriching the physics program of the CMS experiment via data scouting and data parking

SMP-23-004 Stairway to discovery: a report on the CMS programme of cross section measurements from millibarns to femtobarns
B2G-23-002 Searches for Higgs boson production through decays of heavy resonances

HIN-23-011  Overview of high-density QCD studies with the CMS experiment at the LHC

TOP-23-003 Review of top quark mass measurements in CMS



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-22-005
https://indico.cern.ch/event/1291157/contributions/5887887/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-22-006
https://indico.cern.ch/event/1291157/contributions/5887876/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-010
https://indico.cern.ch/event/1291157/contributions/5892341/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-015
https://indico.cern.ch/event/1291157/contributions/5888044/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-007
https://indico.cern.ch/event/1291157/contributions/5887876/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-007
https://indico.cern.ch/event/1291157/contributions/5958302/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-004
https://indico.cern.ch/event/1291157/contributions/5876722/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-002
https://indico.cern.ch/event/1291157/contributions/5876722/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-002
https://indico.cern.ch/event/1291157/contributions/5958302/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-003
https://indico.cern.ch/event/1291157/contributions/5958302/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-004
https://indico.cern.ch/event/1291157/contributions/5879719/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-012
https://indico.cern.ch/event/1291157/contributions/5958302/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-018
https://indico.cern.ch/event/1291157/contributions/5958302/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-24-001
https://indico.cern.ch/event/1291157/contributions/5876722/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-24-004
https://indico.cern.ch/event/1434994/#4-recent-searches-for-electrow
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-23-005/
https://arxiv.org/abs/2405.13778
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-23-006
https://arxiv.org/abs/2405.17605
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-23-007
https://arxiv.org/abs/2403.16134
https://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-23-004
https://arxiv.org/abs/2405.18661
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-23-002
http://www.arxiv.org/abs/2403.16926
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIN-23-011
https://arxiv.org/abs/2405.10785
https://cms-results.web.cern.ch/cms-results/public-results/publications/TOP-23-003
https://arxiv.org/abs/2403.01313
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® Since Runl, carrying out a fully comprehensive measurement
program, to improve our understanding of the SM

® Spanned 14 orders of magnitude in cross sections, going from
abundant QCD processes to rare multi boson production

® Measuring fundamental parameters of the Standard Model
with multiple techniques ot unprecedented precision
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CMS

Lagrangian mass extractions

Pole mass from cross section
Inclusive tt 7 TeV, NNLO ® CT10
Inclusive tt 7+8 TeV, NNLO ® CT14
Inclusive tt 13 TeV, NNLO ® CT14
Inclusive tt 13 TeV, NNLO ® CT14

Differential tf 13 TeV, NLO + 3D fit (mf®®, a, PDF)

Dilepton 748 TeV, ATLAS+CMS cross section
Differential tt+jet 13 TeV, NLO ® CT18

MS mass from cross section
Inclusive tt 13 TeV, NNLO ® CT14

Direct measurements
Full reconstruction

Dilepton 7 TeV, KINb and AMWT
Lepton+jets 7 TeV, 2D ideogram

Dilepton 7 TeV, AMWT

All-jets 7 TeV, 2D ideogram

Lepton+jets 8 TeV, Hybrid ideogram
All-jets 8 TeV, Hybrid ideogram

Dilepton 8 TeV, AMWT

Single top quark 8 TeV, Template fit
Dilepton 8 TeV, M, +M?33 Hybrid fit
Lepton+jets 13 TeV, Hybrid ideogram
All-jets 13 TeV, Hybrid ideogram

Dilepton 13 TeV, m, fit

Single top quark 13 TeV, In (m, / 1 GeV) fit
Lepton+jets 13 TeV, Profile likelihood
Combination 7+8 TeV

Boosted measurements

—o—

———t—

stat. total
EEEEE| ATLAS+CMS combination m?™® = 173.4°% GeV

[JHEP 07 (2023) 213]

CMS 748 TeV comb. m\*® = 172.52 + 0.42 GeV

[arXiv:2402.08713)

+36
-33

mi™* =177.0 (tot) GeV

mi**=1743 2] (tot) GeV

mP*=170.6 =27 (tot) GeV
mf*=1737 2 (tot) GeV

-23

mP*=1705 =0.8 (tot) GeV

1.4

m*=1734 )% (tot) GeV
mf*® = 172.13 = 1.43 (tot) GeV

+1.8

m(m,) = 165.0 20 (tot) GeV

BB CMS 748 TeV comb. stat. uncertainty

[PLB 728 (2014) 496]

[JHEP 08 (2016) 029]

[JHEP 09 (2017) 051)
[EPJC 79 (2019) 368]
[EPJC 80 (2020) 658]

[JHEP 07 (2023) 213]

[JHEP 07 (2023) 077)

[EPJC 79 (2019) 368]

Cs-TOrP-23-003

mi®=1755 = 4.6 (stat)=4.6 (sys) GeV
m¥® = 173.49 = 0.43 (stat) = 0.98 (sys) GeV
m'©=1725 =04 (sta)=15 (sys) GeV
m® = 173.54 = 0.33 (stat) = 0.96 (sys) GeV
m}'© = 172.35 + 0.16 (stat) = 0.48 (sys) GeV
m)© = 172.32 + 0.25 (stat) = 0.59 (sys) GeV
mi'® = 172.82 + 0.19 (stat) = 1.22 (sys) GeV

m¥C = 172.95 + 0.77 (stat) 2:; (sys) GeV

+0.89

m"® =172.22 + 0.18 (stat) ‘o (sy5) GeV
m)© = 172.25 + 0.08 (stat) = 0.62 (sys) GeV
mi'© = 172.34 + 0.20 (stat) = 0.70 (sys) GeV
m}® =172.33+ 0.14 (stat) "> (sys) GeV
+0.69

on (sys) GeV
mi© = 171.77 + 0.04 (stat) = 0.37 (sys) GeV
mi® = 172.52 = 0.14 (stat) = 0.39 (sys) GeV

m"® =172.13 = 0.32 (stat)

Boosted 8 TeV, C/A jet mass unfolded +
Boosted 13 TeV, XCone jet mass unfolded
Boosted 13 TeV, XCone jet mass unfolded

Alternative measurements

Dilepton 7 TeV, Kinematic endpoints

1+2 leptons 8 TeV, Lepton + secondary vertex
1+2 leptons 8 TeV, Lepton + J/'¥

mf©=170.9 +6.0 (stat)=6.7 (sys) GeV
m'©=1726 =04 (sta)=2.4 (sys)GeV
mY© = 173.06 + 0.24 (stat) = 0.80 (sys) GeV

1.7

m, =1739 +0.9 (stat)
t -21

ml'C =173.68+ 0.20 (stat) '™ (sys) GeV

(sys) GeV

mi®=1735 +3.0 (stat)=0.9 (sys)GeV

[JHEP 07 (2011) 04]

[JHEP 12 (2012) 105)

[EPJC 72 (2012) 2202]
[EPJC 74 (2014) 2758]
[PRD 93 (2016) 072004]
[PRD 93 (2016) 072004]
[PRD 93 (2016) 072004]
[EPJC 77 (2017) 354]
[PRD 96 (2017) 032002)
[EPJC 78 (2018) 891]
[EPJC 79 (2019) 313]
[EPJC 79 (2019) 368]
[JHEP 12 (2021) 161]
[EPJC 83 (2023) 963]

[arXiv:2402.08713]

[EPJC 77 (2017) 467)
[PRL 124 (2020) 202001

[EPJC 83 (2023) 560)

[EPJC 73 (2013) 2494]
[PRD 93 (2016) 092006]

[JHEP 12 (2016) 123)
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AL \ ® Recently released a full-Run2 sin” 0y, CMs-PAS-SMP-22-010
| M measurement using Az inpp — ¢ CMSPreliminary 5915 (2018, 13 TeV)
Sead ) events oo

o Fit (CT182)

® More precise than LEP |
combination on equivalent - -
quantity ey

® Precision comparable to LEP A7,
ond SLD A, determination

LEP A, | | | 0.23099 = 0.00053
LEP P, : = 0.23159 + 0.00041
! . \ LEP A" 0.23221+ 0.00029
fffff © Sits in between the two. in SLD AE: 0.23098 = 0.00026
Perfec-'- agreemen‘l' Wl'H" SM CDF 1.96 TeV = = 0.23221+ 0.00046
. DO 1.96 TeV : ﬁ 0.23095 + 0.00040
PredIC'hOn ATLAS 7 TeV = = 0.23080 = 0.00120
LHCb 748 TeV : = 0.23142 = 0.00106
CMS 8 TeV = : 0.23101+ 0.00053
® adds to understanding of a cms13Tev | _ , ~#—, , |o2s157 0000

) 3 0.229 . 0.231 0.232 0.233 0.234

long=standing tension sin?o),



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-22-010/

S as a precision

® Studying Higgs differential production
cross section as complementary probe to
new physics

® New Physics effects overwhelmed by
SM contribution could become visible
on tails (e.g.. ot high energy)

® New combinotion across various final

states (WW, ZZ, YY. TT) to reduce
uncertainty on tails

® Result can be interpreted in terms of
Effective Field Theory or with specific
assumptions on UV model

CMS Preliminary 138 fb~' (13 TeV)
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[| == Combination, Syst. unc.
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CMS

97.6-137 fo' (13 TeV) + 36.7 fb" (13.6 TeV)

CMS 35.9-138 fb~1(13 TeV)

138 b (13 TeV)
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> — A — -~ Displaced leptons %_ 1 00 B Majorana _ = 10k CMS -o= HH Combination _:
1\ - / |  B(X-—>ee)=B(X - uu)=05 > - — Observed E T —— HH — 4W/41/2W2t — = 2|
1071k i I O = [ -~ Expected i L : HH — bb,WW —> = 11 (resolved)
L = 3 . 1071k = ! [ —— HH — bb,WW —> > 1 (mergecjet) |
E - —| == Dimuon scouting - 3 1. E
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, - | JHEP 04 (2022) 062 10-2L _ 0 W — HH — bb,yy
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- - arXiv-2402.14491 X 1 0_3 - — Z"_'OE”;P:); 3( 2+0§ 2dslsop8lilced 14 . \g 10 Narrow Width Approximation
3 == Z + displaced jets - ___ Prompt 12 + >=1 displaced jet 7 c
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= . i arXiv:2402.18658 e 10 ;
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X —dd, m =15 GeV 10-5L T arXiv:2403.04584 n o
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Dark Sector: Higgs decays to
long-living particles

Search for new particles in
exotic signatures: heavy
heutral leptons

Search for new particles ot
high mass : scalar X — HH

® Probing various scenarios

® Dark Sector, exotic signatures, heavy particles, ...

® Exploiting standard and exotic sighatures

® Boosted jets, disappearing jets, emerging jets (with Al taggers), showers in muon detector,



https://arxiv.org/abs/2405.13778
https://arxiv.org/abs/2405.17605
http://www.arxiv.org/abs/2403.16926

CMS at the Encrqy frontier
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® Performed first statistical
combination of SUSY searches
with full Run2 luminosity

® In the framework of
phenomenological MSSM

(pMSSM) 19 free
porameters

® Useful tool to identify
weak spots in our progroam

® Gives us a big picture under
realistic assumptions (e.g..
on relative branching
ratios)

® quantified as fraction of
tested models that
survive the exclusion

Combined Survival Probability

138 b~ (13 TeV)

CMS Preliminary

Removed most of
parameter space

A Natural Spectru

CMS Preliminary
T T T T | T T T T

138 b 13,,1ey)
T T | T T

)y . .
General “bottom-up” viewpoint
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Combined Survival Probability

«—— Closeness to Higgs

Still room for light

EWKinos

nominal

Removed most of
parameter space
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CMS Preliminary 138 fo' (13 TeV)

Removed most of

parameter space




@y :
g8 ©® New search for high-mass
g scolars X —» Z2Z - 47
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MS Preliminary 138 fb' (13 TeV) CMS Ppreliminary 138 fb™! (13 TeV)
T T T T T T  p— —= 1 T 1 l UL | L I L | L | L l L | L I L | LI =
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—e— Data
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® Enhanced sensitivity, given by

2D approach: invariant mass vs
matrix element discriminant D,f,l{’;
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-002/

® Probing CP violation with charm and beauty quarks

® CPV study in fully hadronic charm decays with 2018 parking data . 197 107 + 96517 ‘8“2;5‘”
(exploiting trigger-unbiased "probe” side) " Preliminary

SM no penguins

® First evidence of CP violation in Bs oscillotions, thanks to novel . l

Al-powered b flavor tagger (using DeepSets) Q

® Further improvements expected in Run 3 with Parking (seeslide 11) | °°"
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-23-004
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-23-005

L A

) CMS-PASTOP-22-011 |

138 fb' (13 TeV)

/ @ tt production gives us a clean laboratory at higher energy
i than charm or beauty factories
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® Lepton flavor violation in top decays 0 a5t i v
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-009

® 7 is also a laboratory for quantum
entanglement studies at the highest energy
ever tested

® Can test SMin different scenarios than
traditional search program

® Probe entanglement via spin correlation
matrix

® At production threshold in it — bZvbty
events (phase space dominated by time-
like events)

® At high m++ with 17 — bZvbqg events,
(phase space dominated by space-like
events)

® Both analyses establish entanglement in
agreement with SM predictions

® More details in Didar Dobur's talk on

CMS

36.3 fo~' (13 TeV)
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[ Deyp. = —0.46773:928

Sensitive to toponium
description at threshold
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| Separable states |
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https://indico.cern.ch/event/1291157/contributions/5958357/
https://indico.cern.ch/event/1291157/contributions/5958357/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-23-007
https://arxiv.org/abs/2406.03976

LHC

photon collisions ot P ctor 5
the LHC in
complementary ways

At low \/5 with
Ultra Peripheral
Collisions (UPC) in
Heavy lon runs

10 100 1000 [GeV]
® At large \/5, with
proton tagging in

collisions -
® At intermediate \/5, e s s s e e S L S S
with tailored cuts Select events with low'track multiplicity ot ‘
onh primary vertex primary vertex )\,
N/
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Observed yy — 77 production in pp collisions, exploiting
this novel mid-energy range selection

Probed tau g-2 with unprecedented precision

CMS 138 fb™' (13 TeV)
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http://www.apple.com/uk
https://arxiv.org/abs/2406.03975
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O Heavy lon collisions push CMS to its limits

® occupancy, event size, trigger bandwidth

, \ ® CMS is fully engaged to high-density QCD studies in heavy=-ion
@ collisions

‘ \ ® Progressed understanding of heavy=-ion physics and highlighted
S new phenomena in large and small systems
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https://arxiv.org/abs/2405.10785

Pfobin jet

\ @ Probing Quark-Gluon-Plasma interaction with jets emerging from collisions

® With jet studies, probing QGP imprint in energy-energy correlation function.

® Sensitive to medium excitation when jet propagates

® With Y+ jets, measuring decorrelation of jet axis from photon momentum.
Sensitive to

i e

® Photon ‘I'ronsporen'l' to QGP, while jet interacts with it
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-019/
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o | @ CMS is producing cutting edge results on all fronts of collider physics

® Higgs. Electroweak, QCD, Top. Flavor, Heavy lons, and an extensive Search program

@Y ® We are pushing the detector performance beyond design limits

® rethinking the way we operate it (e.g.. with novel data taking strategies)

® endorsing Al-based algorithms for faster, easier, and more performant solutions

‘ | ® The collaboration is engaged to this ambitious and innovative program, delivering high-
quality physics results while contributing to shape the future of collider physics

gt ® A major upgrade is ahead, that will extend our physics reach even further

30 DL



© 20 new notes documenting CMS performance, mostl

Group

BTV

BTV

BTV

BTV

BTV

EGM

JME

JME

JME

JME

JME

JME

LUM

MUO

MUO

PRO

PRO

TAU

TAU

TRK

DP Number

CMS-DP-2024-020

CMS-DP-2024-024

CMS-DP-2024/066

CMS-DP-2024/055

CMS-DP-2024-025

CMS-DP-2024/052

CMS-DP-2024/028

CMS-DP-2024/039

CMS-DP-2024/038

CMS-DP-2024/043

CMS-DP-2024/044

CMS-DP-2024/064

CMS-DP-2024/068

CMS-DP-2024/065

CMS-DP-2024/067

CMS DP-2024-008

CMS DP-2024-009

CMS-DP-2024-063

CMS-DP-2024-053

CMS-DP-2024-054

Title

b-hive: a modular training framework for state-of-the-art object-tagging within the Python ecosystem at the CMS experiment

Run 3 commissioning results of heavy-flavor jet tagging at \/s=13.6 TeV_with CMS data using a modern framework for data processing

A unified approach for jet tagging in Run 3 at ,/s=13.6 TeV in CMS

Performance of boosted bb jet tagging at /s = 13.6 TeV with Run 3 CMS data

Performance summary of AK4 jet b tagging with data from 2022 proton-proton collisions at 13.6 TeV with the CMS detector

Electron and photon reconstruction and identification performance in 2022 and 2023

Determination of jet identification criteria with proton-proton collision at 13.6 TeV data collected with the CMS detector at the CERN LHC

Jet Energy Scale and Resolution Measurements Using Run3 Data Collected by CMS in 2022 and 2023

Hadronic top quark tagging with variable-sized jets for the CMS experiment

Optimizing the pileup per particle identification algorithm in the context of tau lepton identification in Run3

Distinguishing between W+, W- ., and Z jets using a ParticleNet based jet charge tagger

Jet energy scale and resolution of jets with ParticleNet pT regression using Run3 data collected by the CMS experiment in 2023 at 13.6 TeV

Preliminary luminosity measurement in the 2023 proton-proton collisions at a center-of-mass energy of 13.6 TeV in CMS

Results on the standard muon momentum calibration with 2022 and 2023 data

Muon performance in 2024 data

PPS: performance in Run 3 and efficiency of the pixel detector

PPS Performance: first evaluation of the two-arm vertex resolution with timing detectors in 2023

Performance of the DNN-based tau identification algorithm (DeepTau v2.5) with Domain Adaptation using Adversarial Machine Learning for Run 2

related to Run3

Tau lepton identification in displaced topologies using machine learning at CMS

Tracking performance using Tag and Probe with Z->up s I


https://cds.cern.ch/record/2824745
https://cds.cern.ch/record/2898463
https://cds.cern.ch/record/2904702?ln=en
https://cds.cern.ch/record/2904691?ln=en
https://cds.cern.ch/record/2898464
https://cds.cern.ch/record/2904365
https://cds.cern.ch/record/2899451?ln=en
https://cds.cern.ch/record/2902862?ln=en
https://cds.cern.ch/record/2902861?ln=en
https://cds.cern.ch/record/2904356?ln=en
https://cds.cern.ch/record/2904357?ln=en
https://cds.cern.ch/record/2904700?ln=en
https://cds.cern.ch/record/2904808
https://cds.cern.ch/record/2904701?ln=en
https://cds.cern.ch/record/2904703?ln=en
https://cds.cern.ch/record/2890102
https://cds.cern.ch/record/2890103
https://cds.cern.ch/record/2904699
https://cds.cern.ch/record/2904366
https://cds.cern.ch/record/2904367

™ Physics Performance Notes:

8 new notes documenting CMS trigger performance

Group DP Number

EGM/HLT CMS-DP-2024/041 Electron trigger performance in 2023

LT CMS-DP-2024/056 Analysis of muons and calorimeter objects collected by the Level-1 Trigger Data Scouting demonstrator during LHC Run 3
LT CMS-DP-2024/058 Level-1 Trigger Algorithm for Long-lived Particle Jets in Run 3
¥ 4 ’ _:.,\\\\"” MEL\:\/\ ” ‘\x
=E T L1T CMS-DP-2024/057 Standalone barrel e/gamma and calorimeter based jet and tau reconstruction in the Level-1 Phase-2 Calorimeter Trigger
L1T CMS-DP-2024/032 Displaced Vertex Track Trigger for the CMS Phase-2 Level-1 Trigger Upgrade

L1T/HLT CMS-DP-2024/059 Data Collected with AXOL1TL Anomaly Detection at the CMS Level-1 Trigger

PF/HLT CMS-DP-2024-026 Heterogeneous Reconstruction of Hadronic Particle Flow Clusters with Alpaka Portability Library

TAU/HLT CMS-DP-2024-042 Performance of Tau Lepton Reconstruction at the High Level Trigger using 2023 Data from the CMS Experiment at CERN '

3| &



https://cds.cern.ch/record/2903669
https://cds.cern.ch/record/2904692?ln=en
https://cds.cern.ch/record/2904694?ln=en
https://cds.cern.ch/record/2904693?ln=en
https://cds.cern.ch/record/2901311?ln=en
https://cds.cern.ch/record/2904695
http://cds.cern.ch/record/2898660
https://cds.cern.ch/record/2903670
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CMS Preliminary

® Light-by-light scattering in UPC collisions, with implications on axion models

CMms-PAS-HIN-21-015
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https://cds.cern.ch/record/2895091
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CMS and the Dark $Sector

@ ® Three new results for ICHEP
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CMS Preliminary
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- Vector mediator
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Predicted 03B (pb)
Median expected exclusion
- +10 expected exclusion
Observed
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28 © Con probe Dark Matter production in various
S8 sceharios

® in mono-X signatures in portal scenarios
® from cascade of heavier particles (SUSY,...)

® probing the portal-particle production directly

CMS

CMs$-€XO-23-005
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CMS

CMS observed exclusion 90% CL
Axial-vector med., Dirac DM; 9,= 0.25,g9 ,=1.0

Boosted dijet (77 fb™
Phys. Rev. D 100 (2019) 112007

Dijet+ISR j (18.3 fb™)
Phys. Lett. B 805 (2020) 135448

b-tagged dijet (19.7 fb™)
Phys. Rev. Lett. 120 (2018) 201801

Dijet (137 fb™)
JHEP 05 (2020) 033

DM +Z, (137 fb™)
Eur. Phys. J. C 81 (2021) 13

DM + y (35.9fb™)
JHEP 02 (2019) 074

. DM+jN_ (137
— qq
-~ JHEP 11 (2021) 153

DD/ID observed exclusion 90% CL

PICASSO
Astropart. Phys. 90 (2017) 85

PICO-60
Phys. Rev. Lett. 118 (2017) 251301

IceCube (t)
JCAP 04 (2016) 022
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https://arxiv.org/abs/2405.13778

