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Trigger strategies

Excerpt from 2017 trigger menu

Trigger Selection Level-1 Peak | HLT Peak
Trigger Typical offline selection Level-1 (GeV) HLT (GeV) Rate (kHz) . Ratg 2(I-I_zl)
L=17x10"" cm “s
Single isolated u, pt > 27 GeV 20 26 (i) 16 187
Single isolated tight e, pt > 27 GeV 22 (i) 26 (i) 26 178
Single leptons | Single u, pt > 52 GeV 20 50 16 65
Single e, pt > 61 GeV 22 (i) 60 26 17
Single 7, pt > 170 GeV 100 160 1.2 49
Two u’s, each pt > 15 GeV 2x 10 2x 14 2.0 30
Two u’s, pt > 23,9 GeV 20 22,8 16 42
Two very loose e’s, each pt > 18 GeV 2% 15 (i) 2x17 1.6 11
One e & one u, pt > 8,25 GeV 20 () 7,24 16 5
Two leptons =5 & one 1, pr > 18, 15 GeV 13, 10 17, 14 2.0 4
One e & one u, pt > 27,9 GeV 22 (e, i) 26, 8 26 2
Two 7’s, pt > 40, 30 GeV 20 (i), 12 (i) (+jets, topo) 35,25 5.1 59
One T & one isolated u, pt > 30, 15 GeV 12 (i), 10 (+jets) 25, 14 (i) 2.1 9
One T & one isolated e, pt > 30, 18 GeV 12 (i), 15 (i) (+jets) 25,17 (i) 3.9 16
Three loose e’s, pt > 25, 13, 13 GeV 20,2 x 10 24,2 x 12 1.2 < 0.1
Three u’s, each pt > 7 GeV 3X6 3x6 0.2 8
Three leptons Three u’s, pt > 21,2 x5 GeV 20 20,2 x4 16 8
Two u’s & one loose e, pt > 2 x 11, 13 GeV 2x 10 (u’s) 2x 10,12 2.0 0.3
Two loose e’s & one u, pt > 2 %X 13, 11 GeV 2x38, 10 2x12,10 1.6 0.2
One photon | One loose y, pt > 145 GeV | 22 (i) | 140 | 26 | 46 |
Two loose y’s, pt > 55, 55 GeV 2x20 50, 50 2.4 6
Two photons Two medium y’s, pt > 40, 30 GeV 2x20 35,25 2.4 18
Two tight y’s, pt > 25, 25 GeV 2% 15 (i) 2 x 20 (i) 2.4 15
. . Jet (R =0.4), pt > 435 GeV 100 420 34 33
Single jet
Jet (R = 1.0), pt > 480 GeV 100 460 34 24
E7"™ E7T™ > 200 GeV 50 110 4.4 100
Four jets, each pt > 125 GeV 3 x50 4x%x115 0.5 16
.. Five jets, each pt > 95 GeV 4x15 5% 85 4.9 10
Multi-jets —
Six jets, each pt > 80 GeV 4 %15 6 x 70 4.9 4
Six jets, each pt > 60 GeV, |n7] < 2.0 4x15 6x55,|n| <24 49 15
One b (€ = 40%), pt > 235 GeV 100 225 34 15
Two b’s (e = 60%), pt > 185, 70 GeV 100 175, 60 34 12
b—jets One b (e = 40%) & three jets, each pt > 85 GeV 4 %15 4x75 4.9 15
Two b’s (e = 70%) & one jet, pt > 65, 65, 160 GeV 2 % 30, 85 2 % 55,150 2.7 15
Two b’s (e = 60%) & two jets, each pt > 45 GeV 4x15 4 x 35 49 13
Two w’s, pt > 11, 6 GeV 11,6 11, 6 (di-u) 3.1 50
B-Phvsics Two u’s, pt > 6,6 GeV, 2.5 < m(u, u) < 4.0 GeV 2 X6 (J /¥, topo) 2X6(J/Y) 1.8 59
Y Two u’s, pt > 6,6 GeV, 4.7 < m(u, u) < 5.9 GeV 2 X 6 (B, topo) 2X6(B) 1.8 7
Two u’s, pt > 6,6 GeV, 7 < m(u, u) < 12 GeV 2 X 6 (7, topo) 2X6(T) 1.5 10
Total Rate | 85 | 1550 |

twiki.cern.ch/twiki/bin/view/AtlasPublic/TriggerPublicResults
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Dijet resonances at low mass
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Dijet resonances at low mass

* 2-b-tag selection sensitive to models with enhanced couplings to b-quarks
* 2-b-tag sensitivity to flavour-inclusive couplings even slightly better than

flavour-inclusive selection
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Dijet resonances at high mass
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Dijet resonances at high mass

* Improved sensitivity compared to result with 2015/16 data

* Benchmark: g* model

* But constraining many more models
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* Candidate jet:
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* 2 b-tagged track jets
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* Rest from MC (+ tt CR)
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°* Complementary to dijet+Y search

with 2-b-tag selection
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Top-antitop resonances

February ‘19
* Allhadronic analysis - T T
* Low mass: multijet final state (“resolved”) g 16003— AST:'?C,? TeV 36.1 fb" : t[f)ata —f
* High mass: two large-R jets (“boosted”) % 14003— 5%?,?2(1 74¥;gi|J§Lg unC-_f
T 1200; Post-Fit _f
- MC (incl. EWV corr.) -
* Suppression of multijet-background 1000F- o -
* b-tagging and top-quark reconstruction 800;— / —;
* Resolved:“buckets of tops” based on mop and mwy 6001 ¢ _;
* Boosted: top-tagging based on m¢p, and pronginess _;
* Multijet estimate from data 2 1_2505_

* Using background-rich regions ;% 0.751 W@W@W@@@WW/%WW/&‘?;

* Resolved: invert b-tag & top-reco quality 0'55;' 100 150 200 250 300 '3550

: : Leading Large-R Jet mass [GeV
* Boosted: invert b-tag & jet mass g Larg [GeV]

| 4
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Top-antitop resonances

February ‘19
* One fit per analysis:
* 3 CRs + | SR (resolved)
* 8 SRs (boosted) based on b-tag, jet mass and T3; likelihood ratio
* Sensitivity comparable to £+jets analysis (EP|C /8 (2018) 565)
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Top-antitop resonances

* One fit per analysis:

* 3 CRs + | SR (resolved)

arXiv:1902.10077

* 8 SRs (boosted) based on b-tag, jet mass and T3; likelihood ratio

* Sensitivity comparable to £+jets analysis (EP|C /8 (2018) 565)

February ‘19
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https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-018-5995-6
https://arxiv.org/abs/1902.10077
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Vector-like quarks

Chiral 4*" quark generation

* excluded by Higgs measurements

boson

quark

0000C

Vector-like Quarks (VLQ)
e LH & RH parts transform the same

* Mass not by Higgs mechanism

* If couple preferentially to 3™ generation

|_= “top partners” (T, B, XY)

BR(H¢) = |

BR(WD) = |

|7
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VLQ pair-production combination

Combination of
* 6 published analyses for vector-like T

* 4 published analyses for vector-like B

ATLAS
Vs =13 TeV, 36.1 fb™

= =« Exp. exclusion [[_] Obs. exclusion

W(Iv)b+X [arxiv:1707.03347]
e H(bb)t+X [arXiv:1803.09678]

——— Z(vV)t+X [arxiv:1705.10751]

Trilep./same-sign [CERN-EP-2018-171]

gm
’

— Z(I)t/b+X [arxiv:1806.10555]

= All-had [cERN-EP-2018-176]

% SU(2) doublet @ SU(2) singlet
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m+ > 1.31 TeV for all

PRL 121 (2018) 211801
August ‘18
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BR(T — Wb)


https://doi.org/10.1103/PhysRevLett.121.211801

BR(B — Hb)

PRL 121 (2018) 211801

VLQ pair-production combination August ‘18

Combination of | | |

* 6 published analyses for vector-like T

* 4 published analyses for vector-like B
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https://doi.org/10.1103/PhysRevLett.121.211801

Single-VLQ production

For large masses
PRD 88 (2013) 094010

* Single-production cross section may be

10 — I\l I I I I I I I I I I I I | I I I | I I I | I I I | I I I =
- \ =
larger than pair-production cross section CN e -
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arXiv:1812.07343
December ‘18

Single-VLQ — Wb

*oneeord & Et™s & oneb-jet & one forward jet q q’
* Main backgrounds:VW+jets and single top
W W = fv
* Interfere with signal
* Depends on signal width and hence coupling b T
> — — 77 e 14 5
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https://arxiv.org/abs/1812.07343

Single-VLQ — Zt

“Monotop” signature

* | top + Eqmis

* Boosted hadronic top = top-tagged large-R jet
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arXiv:1812.09743
December ‘18
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Summary

* Significant improvements due to

* Increased dataset )
Dijet analyses at |13 TeV

Luminosity| 3.6 fb’! 37 fb-! 139 fb-!
q® limit WA\ 6.0 TeV WA\

* New analysis strategies

* Many analyses with full Run-2 data still to come
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