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Disappearing charged tracks

We start with “standard analysis” following ATLAS DT study, arXiv: 1310.3675.

-Charged particle needs to reach the SCT at r=30 cm.
-Requires a well reconstructed track plus a hard jet to trigger.
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Can we reduce this distance? We use r=10 cm, ATLAS-CONF-2017-017
exploits the Insertable B-Layer and pixel tracklets, probing 12 cm <r < 30 cm.



Production cross section (pb)

The model

Inclusive NLO y pair-production cross section @ LHC14
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|) Cross section set
by gauge couplings,

O(100 pb) for
my~400 GeV.

Vector-like fermion, EW doublet, X=(X*, X°) [Higgsinos, for SUSY-fans]

A+=my+ - myo = 334 MeV + O( (mz/my)? ) [for EW triplet, A+ =167 MeV ]

x* branching ratios

Hadronic

Pure higgsino range
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2) X" decays mostly into

charged pions plus X°



LHC results ()
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® Discovery (50) with 35 events: 50% systematics, bgd extrapolation with Z+jets and multi-jet XS.
® “Effective charged particle XS” = Ncharged / Lumi allows for straightforward re-interpretation!

® Reducing the track distance from 30 to 10 cm moves the LHC Higgsino reach to 370 GeV.
Beats the LHC reach in mono-jet, mono-photon of 200 -250 GeV [see e.g Schwaller, JZ 1312.7350,
Barducci, Belyaev, Bharucha, Porod, Sanz, 1504.02472, Ismail, Izaguirre, Shuve, 1605.00658, ...].



Changing the trigger?

Is the extra jet really needed? ISR requirement remove an important fraction of
highly boosted particles. Track-Based (TB) analysis: trigger instead on prtrack.

Charged tracks @ 10 cm at LHC-HL, c¢7 = 6.6 mm
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Tracks at trigger level in Phase2? (see K. McDermott’s talk) What about dE/dX?
TB central analysis gives a factor of 2 enhancement in signal events.
Backgrounds from data, for hard enough track, only pr mismeasured tracks.
TH bgd estimation is very crude (“if we can’t run MC, it does not exist!”)



LHC results ()

Number of charged tracks in LHC14-HL central TB analysis
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Charged tracks @ 10 cm at LHC-HL, ¢ = 6.6 mm
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® Equivalently, the TB analysis can be phrased as:
® |- compute MET using tracks on the r < 10 cm region (“track-MET™).
® - Cut on ratio of track-MET (pT of chargino) to usual “calo-MET” (pT of leading jet).

® This can also be used for another signatures, e.g: emerging jets.
see talks by P.Schwaller and T. Kolberg yesterday.



