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workshop agenda

O Real workshop atmosphere

O lively discussions
O Reports from all POGs (and not only)
O long list of studies, improvements and new developments
O full agenda can be found at this link
0 The main goal for 2013 is to improve the HLT reconstruction to be as
much as possible as the offline one

O in order to apply tighter cuts (more similar to offline analyses) improving the purity of the trigger path
without loosing signal acceptance.

O Short summary Good News:

O we will have improved objects at HLT in 2015

O Short summary Bad News:

O it may not be enough to reduce the rate as much as we need

O Improving the trigger strategy is mandatory to reduce the overall rate

O l.e. develop less inclusive triggers and apply cross triggers whenever is possible
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https://indico.cern.ch/conferenceOtherViews.py?view=standard&confId=255225
https://indico.cern.ch/conferenceOtherViews.py?view=standard&confId=255225

POG task list

As already said the plan is to improve the HLT
performance

0 moving to the use of Particle Flow reconstruction as much as possible
At the same time the Particle Flow itself (@ HLT)
must be improved to:

O have better performances
O improve the timing

O a special intra-pog group (GED) is working to coordinate the effort

Full task list can be found at this link

0 man power is needed, please volunteer!

3


https://docs.google.com/spreadsheet/ccc?key=0AlS5urlQVc4AdE16dGFXRmhDZDhBWW5tUHM5OEZzc2c&usp=drive_web
https://docs.google.com/spreadsheet/ccc?key=0AlS5urlQVc4AdE16dGFXRmhDZDhBWW5tUHM5OEZzc2c&usp=drive_web

Just an example
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Muons

Level-2

fix and develop standalone/L2 seeding (offline + online), find an expert and contact person:
adapt for CSC and RPC upgrade; improve seeding algorithm; fix close-by muons inefficiency

use of unmatched Level-1 seeding; use of Exhaustive Trajectory Builder; implementation of

segment-based fit; changes in the stepping helix propagator; use of online beam-spot; try
complete refit (smoothing) of tracks (offline + online)

Level-3

understand and fix pileup dependent inefficiency in L3 reconstruction
better use of the PV position in regional seeding

regional seeding with a better use of the PV position

refined seeding algorithm (to match what is done in offline)

improved L2-L3 matching

changes in the stepping helix propagator

Tracker Muon
Use Tracker Muon in trigger also for single muons

PF and Isolation
improve L3 isolation (moving to PF-based isolation, pile-up corrections)

High pt muons
More detailed studies of triggering on high PT muons

DQM/Validation
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Muons

O Improvements in both L2 and L3 muon reconstruction

O HLT reconstruction getting more and more similar to offline one

O We will be able to apply tighter HLT cuts w/o signal efficiency loss

tag-and-probe with Z, two tight-ID muons, loose PFlso, tag matched to IsoMu24
Exhaustive builder slightly from HLT_IsoMu24

more eff c:ent at low lnl %

> [T l T ™ r 2
O
c __ g -_ c 1._., R
o T . . o I 2
t * " : : P 0as- ‘ ) t i !
O 008~ o = N AR SN g P B eAthal © 095 - £ RWRDIIR TR,
- LI | { @ e - - [ U : X
b - P, > 25 GeVic : = oy C§ Inl<24 1]
= s = | = z :
N dar  ~#—standard . -<r N oolic.. i —$—standard; ;. ]
o = % : I
== ——onlyasso.L1 | ™ E {;* | —4—onlyasso.L1 '
/5.35;;— B e o.asi§ + segmentfit _
Exhaustive builder . _4,,_ ?ff- prop.. ofﬂme propagator | —4- °ff prop. 2
lightly less efficient (oo glightly more efficient 8 3
athigh || /lowp, = + exhaustive bid. o piah (0| / low p. i - oxhaustivo bld.
Eeligesbas anliebnsaltl i il B R ORI SUNRTANIL, SO PR T
0753185 1 085 0 085 1 18 2 el 40 80 80 100 120
Muonn Muon P, [GeV/c]



L3 Muon reconstruction

Modified L3 reconstruction allows efficiency recovery
wrt 2012 standard reconstruction

Switching to Chi2Estimator

41% failing events are recovered
(56% In Z — pp)

negligible effect on passing events

Enabling also the new cascade logic

extra efficiency recover, for a total gain
of > 50% (80% for Z — up)

no effect on passing events

Events ., e st Passed
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EGamma PFClustering

T e [ e
Frer [ eass | FAL | | eass | PAL |

ETFiter | 594 | 910 | 1337% | 5639 | 956 | 140k
Ecallo | 5099 | 42 | 073% | 541 | 30 | 05
Heallso | 5637 | 22 | 030% | S5 | 20 | 05

EoP | 4785 | 653 | 12.01% | 4718 | 648 | 12.08%
Dphi | 4728 0.61% | 4642 | 22 |  047%

The new clustering has been also checked on Ttbar events and everything seems OK.



EGamma isolation

0 Every POG is moving toward PFlow based isolation

O improved bkg suppression is expected

Preliminary results on (ecal only) isolation are promising

O at the same efficiency rate is reduced by more than 33%
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Electron GSF tracking @HLT

0 GSF tracking finally available at HLT

O rate reduction of about 10%-20% for high pT

O 80 GeV electrons

O need to evaluate the impact for lower pT electrons
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JETMET

New group of people started to work on the JETMET

Quite a long task list, for the moment foscusing on
O Jet Energy Corrections
O improving the use of Particle Flow objects

O MET rate reduction

While on the JET side we are still warming up, MET
studies already shown possible improvements

O extra MET type, as trackMET, are being investigated as well
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Effect of PU on jet turn on

1=

The work “just” started

O need to understand the features present in the present reconstruction

O not an easy job!
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Effect of PU on jet turn on

O The work “just” started

O need to understand the features present in the present reconstruction

O not an easy job!

0O JEC seems not to work properly on low pT jets
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PU substruction

* Try to reduce inefficiencies due to PU-subtraction
— Under study

— Pileup density is currently estimated using the %
median of the pt/area distribution

— ldea is to exclude “Signal” jets from p calculation
which can lead to over-subtraction
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Noise Cleaning at HLT

m |et’s study METdata, pfMET150 online

Without any offline cleaning

A AL AN AR AR LR AR LRRRE LR Status of noise rejection.

; ] After applying HBHE & JetID
30000 n z filters, 64% of the survived
o5000ll|  Collected during Run2012D : events have offline PFMET <

000 ] 150 GeV.
b § E With trackMET A¢ < 0.5
15000 E requirement, it becomes
: 30%

10000 _ Apply HBHE noise filter ——

Apply JetlD filter
Apply Ad(trackMET, PEMET) > 0.5
I TN S e 2]

100.| 150200 250 300 350 400 450 500
~ PAT PFMET [GeV]

still trying to figure out the origin of these events
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Noise Cleaning at HLT

Without any offline cleaning
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After offline noise cleaning
e
1800f .
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Even with offline
noise cleaning (note
the # events), 25%
have offline PFMET <
150 GeV. With
trackMET A¢
requirement, it
becomes 15%.

With trackMET > 30
GeV requirement, it
becomes 11%

so, this are events with online
CaloMET>80, PFMET>150 but

TackMET~0 (and at least one jest>30

with one calohit with all the energy)



Tracking

Quite a lot of work is ongoing to try to reduce the
timing at HLT

O still far from optimization
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Conclusions

0 2013 is devoted to improve object reconstruction @ HLT

L]

L]

main goal is to increase the use of Particle Flow reconstruction
O improving the HLT version as much as possible

a lot of work have done, but still a lot in front of us

O Still the development of less inclusive triggers is mandatory

L]

even if we can apply tighter cuts online, we still may need to use combined
triggers

O in order not to loose important phase space

O especially for bkg estimation

Improvements on Tracking, PFlow isolation and JETMET

are expected soon

L]

If interested in contributing to the work let us know!
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