eonard Apanasevich, UIC

High Level Trigger
Filters for Jets and Missing

Leonard Apanasevich
University of lllinois at Chicago

apana@fnal.gov

Physics Analysis Meeting — October 18, 2006 - p. 1/7



m Outline E

= |ntroduction to the HLT Framework
® HLT Filters s QOverview of the Available Filters at HLT

© i s Tigger et Sample CMSSW HLT Configuration File
Review of the Jet and E+ Trigger Menu from PTDR Volume |l

Leonard Apanasevich, UIC Physics Analysis Meeting — October 18, 2006 - p. 2/7




e Outline

e HLT Framework

e HLT Filters

o Filter Parameters

e Configuration Example

e HLT JetMet Trigger Menu

Leonard Apanasevich, UIC

High Level Trigger Framework M

= Each HLT trigger path is a sequence of modules, e.qg.
path HLTAIMET = {l lextra & | 1s1MET &
prelMET & net, hlt1MET91}

= Processing of the trigger path stops once a module returns
false.

= Two HLT Objects
0 Tri gger Resul t s reports the status (Not Run, Pass,
Fai | , Excepti on) of the HLT trigger paths, as well as
the HLT module and pathname information.
0 HLTFi | t er Obj ect Wt hRef s provides references back
to the objects (jets, for example) which satisfied the HLT
filter requirements.

For more details visit the HLT twiki page:
https://uimon.cern.ch/twiki/bin/view/CMS/HighLevelTrigger
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HLT Filters M

= Available HLT filters currently reside in the
HLTri gger/ HLTexanpl e directory.

= Generic templated filter algorithms in CMSSW_0 9 0 are:
0 HLTSI ngl et . cc
0 HLTDoubl et . cc
For CMSSW_1 0 O:
= HLTSmar t Si ngl et . cc
= HLTA obal Suns. cc

m Specific instances of HLTSI ngl et . cc:
0 HLT1Cal oJet

HLT1Cal oMVET

HLT1Mion

HLT1Phot on

0 HLT1El ectron

= HLTDoubl et . cc is used to make kinematic cuts between
two HLTSinglet objects; e.g., acoplanarity between
HLT1Cal oJet and HLT1Cal oMET objects.

O O O
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m Filter Parameters M

= HLTSI ngl et . cc:
0 Require N > N¢<¥t gbjects with

e Outline

e pr > pr"™™ and abs(n) < 0™,

= HLTDoubl et . cc:

o HLT Jtet Trgger Menu 0 Require N > N°*! di-objects satisfying
= A (acoplanarity),
= An, and/or

= Mass requirements.

= HLTSmart Si ngl et . cc:
0 Single cut on ANY method defined by the templated class.

= H. TA obal Suns. cc:
0 Require a MET observable within specified maximum and
minimum values. Observables are:

n
ZC’aloTowe'r' ET

» 7 significance = E+/+\/>_ Er, and

= E), the longitudinal component of }

1]

CaloTower
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cmsRun Configuration Example

untracked PSet options = {
untracked bool wantSummary = true
untracked bool makeTriggerResults =
true

}

module prelMET = HLTPrescaler {
bool makeFilterObject = true
uint32 prescaleFactor = 1
}

module prelJet = HLTPrescaler {
bool makeFilterObject = true
uint32 prescaleFactor = 1

}

module I1s1met = HLTLevellSeed {
vstring L1Seeds = {"MET"}
bool andOr = true
bool byName= true
InputTag L1ExtraTag = |1extramctruth
}

module I1sljet = HLTLevellSeed {
vstring L1Seeds = {"SingleJet60"}
bool andOr = true
bool byName= true
InputTag L1ExtraTag = |1extramctruth

}

module hitMET91 = HLT1CaloMET{
InputTag inputTag = met
double MinPt = 91.0
double MaxEta= 5.0
int32 MinN =1
}

module hltljet120 = HLT1CaloJet {
InputTag inputTag =

iterativeCone5CaloJets

double MinPt = 120.0
double MaxEta= 5.0
int32 MinN =1
}

path HLTIMET = {l1s1met & prelMET &
hitMET91}

path HLT1JET = {l1sljet & prelJet &
hltJet120}

module out = PoolOutputModule {
untracked string fileName = "output.root
#untracked PSet SelectEvents = {
# vstring SelectEvents =
# {"HLTIMET", "HLT1JET"} }

}

endpath endhlt = {out}
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HLT JetMet Trigger Menu from PTDRv2

Trigger Level-1 HLT Threshold HLT Rate CMSSW

Prescale (GeV) (Hz) availability
SINGLE-JET 1 400 4.8 + 0.0 v
DOUBLE-JET 1 350 3.9 £+ 0.0 v
TRIPLE-JET 1 195 1.1 £+ 0.0 v
QUADRUPLE-JET 1 80 8.9 4+ 0.2 v
BT 1 91 2.5 + 0.2 v
jet+ B 1 180,80 3.24 0.1 v
acoplanar 2 jets 1 200,200 0.2 £+ 0.0 v
acoplanar jets + 1 100,80 0.1 £+ 0.0 v
2jets + B 1 155,80 1.6 & 0.0 v
3jets + E 1 85,80 0.9 £ 0.0 v
djets+ E 1 35,80 1.7 + 0.0 v
Hr + ET 1 350,80 5.6 + 0.2 X
HT +e 1 350,20 0.4 +o0.1 X
SINGLE-JET 10 250 5.2 4+ 0.0 v
SINGLE-JET 103 120 1.6 £ 0.0 v
SINGLE-JET 10° 60 0.4 £+ 0.0 v

For £L = 2 x 1033 cm
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