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High Level Trigger Framework M

= Each HLT trigger path is a sequence of modules, e.g.
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 | ter 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 Eilters M

= Currently available HLT filters reside in the
HLTri gger/ HLTexanpl e directory.

= Generic templated filter algorithms as of CMSSW _1 0 O
are:
0 HLTSI ngl et . cc
0 HLTDoubl et . cc
0 HLTSmar t Si ngl et . cc
0 HLTA obal Suns. cc

= 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 olVET objects.

O O O
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m Filter Parameters M

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

e Introduction

e HLT Framework pT 2 mezn and abS(’l’]) S ’l’]maw.

e HLT Filters

= HLTDoubl et . cc:

¢ e 0 Require N > N<** di-objects satisfying
o Jet Efficiency .

e Timing Studies n A¢ (aCOplanarlty),

e L1 Emulator

e “Triggered” Jet Spectrum . A/r’, and/or

e = Mass requirements.

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

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

n
ZC’aloTowe'r' ET

» Frsignificance = Fr/+\/> _ Er, and

= E), the longitudinal component of }

Gl

CaloTower
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m Status of HLT Filter Objects M

Electron and Photon

e Introduction

« LT Frameork 0 Single and double photon; single electron
T 0 Isolation algorithms implemented
= Muon
e 0 Basic single and double g filters with and without isolation
miggees setspecnn m AU
sy 0 Basic single and double T+ filters
Ur+e 17+ pu
= p-jet
0 First working version “almost there”
= Jets and Er

0 Status on next slide

Efforts are underway to implement the use of
Level-1 seeds in the fi lter algorithms and to develop
partial data unpacking and reconstruction

Leonard Apanasevich USCMS HCAL Meeting — October 26, 2006 - p. 6/21




e Introduction

e HLT Framework
e HLT Filters

e Filter Parameters
e Jet Plots

o Jet Efficiency

e Timing Studies

e |1 Emulator

e “Triggered” Jet Spectrum
e Upcoming Plans
e Summary

Leonard Apanasevich

HLT JetMet Trigger Menu

Trigger Level-1 HLT Threshold HLT Rate CMSSW

Prescale (GeV) (Hz) availability
SINGLE-JET 1 400 4.8 4+ 0.0 v
DOUBLE-JET 1 350 3.9 £+ 0.0 v
TRIPLE-JET 1 195 1.1 4 0.0 v
QUADRUPLE-JET 1 80 8.9 4+ 0.2 v
Er 1 91 2.5 + 0.2 v
jet+ B 1 180,80 3.2+ 0.1 v
acoplanar 2 jets 1 200,200 0.2 £+ 0.0 v
acoplanar jets + £ 1 100,80 0.1 4+ 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 0.1 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

from PTDR vol. Il for £L = 2 x 1032 cm™2s~1
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Jet Distributions

= Framework supports three
basic jet algorithms:
0 MidPoint Cone
0 Iterative Cone
0 kr

= Significant effort has been

expended on the validation Offetmseereses

the jet software in CMSSW.

Agata Smoron

Raconstruoted Energy with E, >10 GeV and nf <28
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Jet Distributions (cont.)

Rob Harris

Response of Leading Jets for n|<1 |
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Agata Smoron

| Resolution = Sigma divided by Mean using mcone7 and icone5 algorithm, |n | <1.0 |
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Jet Efficiency

AR9™ <o < 0.3 matching
criteria.

Previous studies from ORCA
(CMS Note AN2006/036) found
that the jet fi nding effi ciency wa:
50% at ES°™ = 20 GeV for
Efec =10.1 GeV and
CaloTower Er > 0.5 GeV for
jet fi nding.

Efficiency

I L L I O B O OO
(. - S A
0.8 j#: $ ]
0.6 ﬁ: %P ® No CaloJet pT cut —
n o -- Leading 2 jets only _
B ® CaloJet pT > 10.1 GeV/c N
O - Leading 2 jets only
B ............. Orca (-0.5 <n < 0.5) N
0.4 %ﬁ
0.2 Jf -
- -1.4<n<14 ]
O |‘1|| | L 111 | | | | L 111 | | | L 111 | | | | | |
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Iterative-cone jets with AR < 0.5
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Jet Timing Studies

8 250_—0—I T | T T T T T T | T TT | T TT | T TT | T TT | T TT | T T I-Ij

. . - | 80 <p_< 120 GeV 1

m Studies are still very preliminary. w | T ]
i 200— —

Absolute timing values should I —— Toraiive Cone i

; | T — MidPoint Cone ]

not be taken too seriously. For . — k. Algorithm :
now compare only the relative 150~ o
values. 1T ]

m Using cMSSw_1.0_1 for 100~ N
reconstruction. L ]

= Studies performed with a 2.67 501 J_r N
GHz Pentium 4 processor. I i
0_, 1 | | 111 | 111 | ol | el | L I"I'I—l_l_l | i

0 20 40 60 80 100 120 140 160 180 200

t (ms)

Jet Producer

Note: CMS currently uses an old implementation of the
kr jet algorithm. A much faster implementation is available.
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m Jet Timing Studies (cont.)
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Jet Timing Studies (cont.) lg‘

= Timing for the jet producers reflects only last element in the
reconstruction chain:
Unpacking = HCAL and ECAL hits = CaloTowers = Jets

= Data Unpacking (David Lange)
0 MC samples contain “digis”. In order to measure
“unpacking time”. We need to first convert digis to “raw”
Info (“digi2raw”), then measure how long it takes to
convert back to digis (“raw2digi”)
0 raw2digi: virtually all subdetectors are implemented
see:
https://twiki.cern.ch/twiki/bin/view/CMS/RawToDigiDigiToRawStatus
0 digi2raw: missing for most systems
(Exception: tracker making a lot of progress)
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HBHE Hit Reconstruction

Using cMSSw_1_1_0 for
reconstruction.

Studies performed with a 2.4
GHz Intel Xeon processor.

HBHE digis read in from existing
rootfi le. Time may not indicative
of the online time.

No zero suppression. All HBHE
digis read (5184 channels).
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EB Hit Reconstruction

| Time to Reconstruct EB Hits |
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Using cMSSw_1_1_0 for
reconstruction.

Studies performed with a 2.4
GHz Intel Xeon processor.

Cal oTower Cr eat or reads in
reconstructed HCAL and ECAL
hits and produces the output
CaloTowerCollection.

Cal oTower sCandi dat e-
Cr eat or just reformats this
collection for later use.
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CaloTower Reconstruction
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Level 1 Emulator Studies

50 GeV pt Particle Gun MC
—1.1<n<11,0< ¢ < 27
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m Level 1 Emulator Studies (cont.)

50 GeV pt Particle Gun MC
—1.1<n<11,0< ¢ < 27

e Introduction
e HLT Framework
e HLT Filters
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L1 GCT output scaled by a factor of 3
Jets use midpoint cone algorithm with R = 0.5
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m “Triggered” Jet pt Spectrum

e Introduction

9 ET T T1 L T 17T L L L E
e HLT Framework fe}) C .
ST = Level-1 GCT emulator outputis S 1w’ E
. £ C .
S e still not fully understood (any day —-L « No Trigger =
e Jet Efficiency Q E ° - E
e Timing Studies nOW) '8 107';- Level-1 =3
e L1 Emulator . E ° L1+ HLT E
= For now, using Werner Sun’s 063 .
e Upcoming Plans . 1 = * E
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S L =
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Upcoming Plans la‘

= Implement Ht and missing H~ filters.
(Need an Ht producer in CMSSW. Should be available
shortly.)

= Continue with jet timing and efficiency studies.

= Use real level-1 emulator once it is verified.

= Verify the HLT Jet and E trigger rates reported in PTDRv2.
= Begin development of the Jet and K trigger menus.

= Study cross-triggers (e.g. Er + leptons).

= Use CSAO06 HLT Soup for high statistics studies.

= Find out if there are any additional jet or E filters needed.
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