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CMS Expenment at the LMC, CERN
Data recorded: 2012.-May-13 20.08 14 621490 GMT

RunEvent 194108 7 564224000
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CMS Experiment

CMS DETECTOR

STEEL RETURN YOKE
Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS
Overall diameter :15.0m Pixel (100x150 pym) ~1m? ~66M channels
Overall length .28.7m Microstrips (80x180 pm) ~200m? ~9.6M channels

Magnetic field  :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
" < Endcaps: 540 Cathode Strip, $76 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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Solenoid
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Artist View
of CMS Solenoid
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Triggering
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Obiject reconstruction
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T CMS Experiment at the LHC, CERN
§ Data recorded: 2016-Aug-15 01:00:30.361728 GMT

Run / Event / LS: 278822 / 837399836 / 484
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Dark sector searches with
the CMS experiment

arXiv:2405.13778

Review of searches for
vector-like quarks,
vector-like leptons, and
heavy neutral leptons

arXiv:2405.17605

Enriching the physics

program of the CMS

experiment via data
scouting and data parking

arXiv:2405.16134
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Hidden valleys
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Rich dark sector only accessible at high energies.
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Triggers
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Dijets
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Boosted dijet (77 &7
== Phys. Rev. D 100 (2018) 112007

Dijet w/ btag (12.7 ™)
Phys. Rev. Lett. 120 (2018) 201801

Dijet w/ ISR j (18.3%7)
Phys. Lett B 805 (2020) 125448
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— JHEP 08 (2018) 130
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Pair production

Production mode Decay mode Channel
i i § bW, tH,tZ  0¢,1¢,0S 2¢,SS 2¢, 3¢
BB tW,bH,bZ 0¢,1¢, OS 2¢£,SS 2¢, 3¢
Xs,3X5/3 tW 1€, SS 2¢
Yy/3Yy3 bW 1¢
K tZ bqq ¢4, bqqbb, bqqvv
tH bqq 77, bqqbb
bW b fv
B bH bbb
tW bqq fv, bfv qq,bqqqq
X5/3 tW bqq fv, bfv qq,bqqqq
Yy/3 bW b fv
Z' - TT bW 0¢
tH, tZ 1/
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PLB 781 (2018) 574
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JHEP 01 (2020) 038

(bg)T — tH — biv/baq,yy
JHEP 00 (2023) 057

(bq)T = tZ — baq,vv
JHEP 05 (2022) 083

(bq)T — tH +tZ — bqqg,bb
ArXiv: 2405.05071 (Submitted to PRD)
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This work
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Scouting and parking

Collisions: ~ 30 MHz
22222222222

Data flow for a typical 2018 data-taking scenario

~1kHz, ~ 1000 MB/s

Level 1
Trigger

~3 kHz, ~ 2000 MB/s
~100 kHz Full detector
information and
online resolution

~5kHz, ~ 40 MB/s

Standard data stream:

Prompt offline
reconstruction

Parking data stream:

Delayed offline
reconstruction

Scouting data stream:

No offline
reconstruction

| Data reconstructed and stored on disk
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Triggering

Trigger efficiency
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Dijet
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In conclusion

CMS has a wide and exciting Exotica physics
program.

We have turned a lot of stones without any serious
hint of new physics.

We have pursued a very complete and creative
new physics program.

We still have rocks to turn, and new physics to
discover (!).
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