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ATLAS Trigger Menu in Run-2 (2018)

ATL-DAQ-PUB-2019-001

Trigger Selection L1 Peak HLT Peak
Trigger Typical o [ind selection L1 [GeV] HLT [GeV] Rate [kHz] o Rat_ez[l-_l?]
L=2.0x10"" cm™*s
Single isolated u, pt > 27 GeV 20 26 (i) 16 218
Single isolated tight e, pt > 27 GeV 22 (i) 26 (i) 31 195
Single leptons | Single u, pr > 52 GeV 20 50 16 70
Single e, pt > 61 GeV 22 (i) 60 28 20
Single 7, pr > 170 GeV 100 160 1.4 42
Two u, each pr > 15 GeV 2x10 2x14 22 30
Two u, pt > 23,9 GeV 20 22,8 16 47
Two very loose e, each pt > 18 GeV 2 x 15 (i) 2x17 2.0 13
One e & one u, pt > 8,25 GeV 20 (u) 7,24 16 6
Twoleptons =5 oo e & one 1, pr > 18, 15 GV 15, 10 17,14 26 5
One e & one u, pt > 27,9 GeV 22 (e, 1) 26, 8 21 4
Two 7, pr > 40, 30 GeV 20 (i), 12 (i) (+jets, topo) 35,25 5.7 93
One 7 & one isolated u, pt > 30, 15 GeV 12 (i), 10 (+jets) 25,14 (i) 2.4 17
One 7 & one isolated e, pt > 30, 18 GeV 12 (i), 15 (i) (+jets) 25,17 (i) 4.6 19
Three very loose e, pr > 25, 13, 13 GeV 20,2 x 10 24,2 %12 1.6 0.1
Three u, each pt > 7 GeV 3x6 3x6 0.2 7
Three leptons Three u, pt > 21,2 x5 GeV 20 20,2 x4 16 9
Two u & one loose e, pt > 2 x 11, 13 GeV 2% 10 (u) 2x 10,12 2.2 0.5
Two loose e & one u, pt > 2 x 13, 11 GeV 2x38,10 2x12,10 2.3 0.1
[ Signle photon | One loose y, pr > 145 GeV 24 (i) ‘ 140 ‘ 24 47
Two loose y, each pt > 55 GeV 2x20 2 x50 3.0 7
Two photons Two y, pt > 40, 30 GeV 2x20 35,25 3.0 21
Two isolated tight y, each pt > 25 GeV 2 x 15 (i) 2 %20 (i) 2.0 15
Jet (R = 0.4), pr > 435 GeV 100 420 3.7 35
Single jet Jet (R = 1.0), pr > 480 GeV 111 (topo: R =1.0) 460 2.6 42
Jet (R = 1.0), pt > 450 GeV, mjer > 45 GeV 111 (topo: R = 1.0) 420, mje > 35 2.6 36
One b (e = 60%), pt > 285 GeV 100 275 3.6 15
Two b (e = 60%), pt > 185,70 GeV 100 175, 60 3.6 11
b—jets One b (€ = 40%) & three jets, each pp > 85 GeV 4x15 4x75 1.5 14
Two b (e = 70%) & one jet, pt > 65, 65, 160 GeV 2 x 30, 85 2 x 55,150 1.3 17
Two b (e = 60%) & two jets, each pt > 65 GeV 4x15,|n] <25 4 %55 32 15
Four jets, each pt > 125 GeV 3 x50 4x115 0.5 16
L Five jets, each pp > 95 GeV 4x15 5x85 4.8 10
Multijets Six jets, cach pr > 80 GV Ix15 6% 70 33 7
Six jets, each pt > 60 GeV, || < 2.0 4x15 6x55,|n|<2.4 4.8 15
[ EFS EIS > 200 GeV 50 [ 110 [ 51 94
Two u, pr > 11,6 GeV, 0.1 < m(u, u) < 14 GeV 11,6 11, 6 (di-u) 2.9 55
B-nhysics Two u, pt > 6,6 GeV, 2.5 < m(u, u) < 4.0 GeV 2% 6 (J/y, topo) 2x6J/y) 1.4 55
physics Two u, pt > 6,6 GeV, 4.7 < m(u, u) < 5.9 GeV 2 % 6 (B, topo) 2% 6 (B) 1.4 6
Two u, pt > 6,6 GeV, 7 < m(u, u) < 12 GeV 2% 6 (T, topo) 2x6(T) 1.2 12
Main Rate 36 1750
B-physics and Light States Rate 200

Run-3 menu strategy would probably be

not too far different from Run-2

WB>%7?-+'&(@BA(,&B&*+>(]
e.g.
-- single isolated e/ > 26 (27) GeV
-- Efmiss > 110 (200) GeV

()=typical offline

EA+>@)&A()*+,,&*-C()@*,&
-F&>+D+>(-+,B@)?*&NFE.-4
-- e.g. LLP triggers

¥+ &* $6&'&%(aB@%.-+-(2!
-- High recording rate with
trigger objects information
only, e.g. low-mass di-jet
resonance search

&% @.&A(-)*&@/
-- Separate recording with

deferred offline processing
¢.X. B-physics


https://cds.cern.ch/record/2693402

LLP Signatures




LLP Signatures and Run-2 Triggers
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Dedicated LLP triggers
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Used in neutral LLP search 13 TeV
Complementary coverage in decay length

Phys. Rev. D 99, 052005 (2019)
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In Run-3 menu, these will likely stay with some
adjustments, e.g. L1 seed for Calo-Ratio
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https://doi.org/10.1140/epjc/s10052-019-6962-6
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.052005

Dedicated LLP triggers -cont’d- s s
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In Run-3, these trigger may need
adjustment (e.g. to reduce CPU) with
possible improvements in efficiency
(e.g. lowering pt threshold)



https://arxiv.org/abs/1909.01246

Dedicated LLP triggers -cont’d- s s
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Used in search for magnetic monopole and
stable high-electric-charge object, 13 TeV

Phys. Rev. Lett. 124, 031802 (2020)

In Run-3, “HIP” trigger may need adjustment to
the data taking condition in Run-3 (e.g. hit
occupancy at high pileup condition).
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.031802

New LLP triggers feasibility in Run-3 ?
[Personal Remarks]
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New LLP triggers feasibility in Run-3 ?

[Personal Remarks] -cont’d-
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J. Stupak's talk at previous LLP WS (Nov 2019)

calRatio: 2015-2016

Targets LLP decays in HCal

High ratio of energy deposited in HCal to energy P
deposited in the ECal -

Y
Y

\!

[/A\
VAR / B \ WV

Narrow shower

No associated activity in the tracker p _
L1

High-Er: 60 GeV T trigger

Low-Et: 30 GeV T trigger w/ no >3 GeV ECal deposits

n
/]
~n

[1902.03094]
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Exploits L1Topo capabilities - Introduced in mid-2016 £ 121 1s=13TeV  — (m m)-(125.25)Gev |

| filled markers: high-E_ CalRatio trigger ]

H LT 1 |_open markers: low-E_ CalRatio trigger B
Tracking performed in Rols around jets with Er > 30 GeV 081_ E
and Eem/EH < 0.06 T 5 BB e ]
Veto presence of tracks with pr > 2 GeV within 06 § g 8 g .
AR(jet) < 0.2 oal 8 j

Veto Beam-Induced Background (BIB) via cell timing/ - g ]

it 0.2 d -
.posmon o | : . ME |
Offline strategy: use MVAs to discriminate against QCD and okl bl PRl
BIB background Truth L, [m]
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https://indico.cern.ch/event/849129/contributions/3633318/attachments/1952993/3242833/Stupak_281119_ATLASLLPTriggers.pdf

J. Stupak's talk at previous LLP WS (Nov 2019)

calRatio: Run 3

!
y

Lowest un-prescaled single-tau
trigger threshold raised to 100 >>?-cs f
GeV in 2017 i ‘°<f
Recovering lost efpciency by
also accepting 30 GeV L1 ! s B
with Eem/En < 0.1 3o ST o ot ey

| filled markers: high-ET CalRatio trigger
1 | open markers: Iow-ET CalRatio trigger

Future developments: ool M o

Cluster-level pileup removal

R o
- - i ¥ b
Port MVAs from off3ine to trigger °* £ e |
STIS o R AW
Truth ny [m]
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https://indico.cern.ch/event/849129/contributions/3633318/attachments/1952993/3242833/Stupak_281119_ATLASLLPTriggers.pdf

J. Stupak's talk at previous LLP WS (Nov 2019)

Muon Rol cluster

Targets hadronic LLP decays in the P | g 4
MS [P e
. . AR f
Resulting charged hadrons will be RN
reconstructed as a cluster of muons P f
L1: 2 muons with pt> 10 GeV
HLT: require at least 3 (4) L1 muons
within ! R < 0.4 in barrel (endcaps) e At S—
E O.STATLA imulation § 5 §_
Off3ine strategy: reconstruct vertex 5 04_5?5 BE
from MS OtrackletsO N RO P v s (O I £
g - <4 -A-M-A- 'w+ ;
Trigger expected to remain throughout 3 °* :ﬂ% R IR
Run 3 N , W%%;i@
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J. Stupak's talk at previous LLP WS (Nov 2019)

Muon Narrow Scan

Targets decays to collimated muons between IBL and MS
L1: muon with pt > 20 GeV
HLT

Require reconstruction of L1 muon as as standalone MS
muon

Scan within ! R < 0.5 for 2nd standalone MS muon
(variable pt threshold)

Off3ine strategy:

Use MVA to discriminate against cosmic muon background [1909.01246]

1
0.9

Require " 2 Odark photon jetsO witli 2 muons each (also an
electron/pion channel which uses the calRatio trigger)

Run 3:

Trigger efficiency
o
[o2]

o
3

Scan is slow, making rate somewhat high (even in 2016) 0.5

Increasing 2nd muon p 7 threshold signibcantly reduces
H(125) efbciency

Work ongoing to improve efpciency for Run 3 0.1
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https://indico.cern.ch/event/849129/contributions/3633318/attachments/1952993/3242833/Stupak_281119_ATLASLLPTriggers.pdf

