~ Trigger Issues

Higgs menus meeting
Initial trigger menus
Other issues
Conclusions

I/} Ricardo Goncalo, RHUL
Higgs Working Group — June 12, 2007

Roval Holloway

Undversity of London




Meeting on Higgs WG trigger menu

Meeting two weeks ago to help
provide feedback for initial
trigger menus

— Tried to answer:
— What triggers do we need for
?

— What are we likely to get for
the first year?

— What do we have now?
Many thanks for contributions!

Mostly, reassuring results were
shown (H—vyy, H—leptons,...)

Two areas of some concern:
— Db-tag triggers for e.g. H—bb

— Forward jet triggers for VBF
(especially invisible Higgs)

Ricardo Goncalo, RHUL
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Tuesday 22 May 2007
from 16200 to 18:00
at 40-SS-C01
chaired by: Ricardo
Jose Morais Silva
Goncalo (Royal
Holloway)

Higgs WG Initial Trigger

Description:  To join by phone, please call +41 22 767 7000 and ask for "Higgs Initial Trigger" or "Goncalo”
The aim of this meeting is to discuss the trigger needs of the Higgs WG during initial running. The focus will be
on luminosities of 10431 and 10732 cm”-2 -1

Tuesday 22 May 2007 |

Tuesday 22 May 2007 toot
16:00 Introduction (10) (& Siides T5 & ) Ricardo Jose Morais Silva Goncalo (Royal Holloway)
16:10 11G1: 11> gamma gamma (15) (3 Siides TH 81 ) Valeria Perez Reale (CLRN)

HG2: H - 4 leptons (15 Stefano Rosati (Istituio Nazionale di Fisica Nucleare Sezione di Roma
1625 o Gides TG ) 1)

HG3: VBF H-=tau tau (15} (
16408 e Slides TH 4] )

16:55 HG5: ttH (H-=bbar) - alljets channel (15) (& Siides T )
1710 HGY: Invisible Higgs (15)

Stefania Xella (Miels Bohr Institute for Astronomy, Physics and
Geaophysics - Uni)

Saverio D'Auria (University of Glasgow)

Guilherme N. Hanninger (Bonn University)
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Trigger issues

Still trying to get my

beal’l ngS ag alﬂ after a Lots of excellent discussions on trigger menus
Week Off in the parallel sessions (and ad hoc meetings)

| ]
*

B Mlost physics group are now working in trigger-aware mode
+ Giving feedback on the trigger menus
B Some groups have suggested variations on the proposed menu
! + Will be followed np and iterated with the physics groups
From IaSt (T&P) Week S Some examples of requests for follow-up on trigger menus
talkS Forward jet triggers
+ MMuon-jet trigger
- A IOt Of haS been # Trigger B-jet (IP method) + sofi-muon tag combined
N + Study of jet merging/splitting (single offline jet may be sezn as two jeis
made towards the initial ACTVL1 mad sice veren
tl‘lggel‘ menus + More work on moon isolation, e g. in events with pi'K decays in flight
m All this constructive input is very welcome and will be
followed up in the coming weeks (for FDR) and months (for
Most physics groups in first data taling) |
11 . 7 + Doevision of the Mgger menns an ongoin rocess
frigger-aware” mode = Eomep

H. Eills, June 2007

BUT remember ALL real-life
analyses need to be “trigger-
aware’!

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 3



Early trigger menus

e Focusing on 10°t cm~?s™
— Beyond that is really just guesswork at the moment

* Not very interesting for In most channels
— BUT this is where we’ll really learn about our detector and
trigger

« Draft menu now exists and becoming more detailed
— See http://indico.cern.ch/conferenceDisplay.py?confld=16155#1

e This will be used in the (FDR) and
made increasingly realistic

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 4



Early trigger menus Il

e But much is still to be done:
— Is this menu good for physics groups?

— How to measure the from data?
How to estimate systematic uncertainties from
data? (must assume the simulation will NOT Trigger Studies: Dijet note
describe the data in many aspects) " Lirenao Febciont (CPPM)

~

/e Multijets used to measure b-tagging performances in data
- b-tagging efficiency: mucn jets
~ rnistag rate: multijet events

— Will this menu produce the samples needed to | Tisse siudes needed to uncerstand 7,
study performance of reconstruction 7 ey 5
algorithms? ? Alignment? | LT |/
Calibration? k # Lowr statistic available: FeprocEssing I:‘h_ J

12 oross section Muan Filter EMciency Muon Jet finding EMiciency
[ 9.33 107 pb ]_[ 0.0e30 } 0.08 ]
« To anticipate some of the problems and Example of

needs, use the trigger and iterate with calibration sample

trigger community (or through me)

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 5



Mass Distribution
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double tau menus at 1033 h-h channel 2 No Trigger Cuts
(wot yet provided as default menus in 12.0.6, e o
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. MooeT
menu fragmentation | J€t 1T1gger
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Signal evenis {m,_=130 GaV) PYTHIA (18mb) and HERWIG (147h) &Lﬂ&l 1 jets : S.Tsuno
S P, B e o
2 o R PR SRR - ARG Eeory n Increases ~10% for mult-jet mg.
E ) ey = T n ~3times increases in L1_FJ30
= ool T+ Fg‘ i : * nce in gh pT jet ing.
g - Again large
oaf-| —— ET™ > 40 GeV e ence by the different
e 5 60 Gov § effect from  [1ce oY He ST
oz~ _ S f . (ragmentaton).
| Er™ >80 Gev 3 | fragmentation | s is known feature in

10 20 30 an : %0 e N R L
Mresho £ @) T T o i model cess.
- U snould expect large systematic

when we estimate the rate.

( Large uncertainty coming from the generator too! ;]

G.Hanninger-HG9 - Higgs WG, 11 Apr 07 6




e Some good advice C.Potter. HG10

Use single object triggers whenever possible. This simplifies measuring trigger efficiencies
from data and applying them to MC simulation.

Try to avoid the b-tag and missing ET triggers for initial running, as these will probably be
more problematic than other triggers.

Try to avoid prescaled triggers since the signal efficiency for these will be too low. The 1j and
2j signatures will probably be prescaled, but the 3j and 4j might not be.

Watch the performance of the trigger algorithms in the signal MC with respect to offline

reconstruction. Observe any anomalous behavior characteristic of signal and correct it
immediately.

Push for the most reaslitic rate estimates possible. As the trigger menus become less flexible
to accommodate realistic rate estimates:

Use multiple-object signatures (single signatures ANDed together)
Use higher thresholds in the signatures as far as signal efficiency allows.

Evaluate the impact of pileup and cavern background on signal trigger efficiencies as soon as
possible.

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 7



Documentation standdown

« This week being reserved for code documentation:

— HLT documentation will benefit from this
— https://twiki.cern.ch/twiki/bin/view/Atlas/TriggerDocReview

[ryr—s

Feedback on

Documentation Standdown and Review for the Trigger

u Se r B Intraduction

The céfine prajact will nave

documentation

Preparation for the Trigger Documentation Review

We I CO m e ' Package Documentation in DOxygen i
-

Progress table and instructions for the trigger DOxygen documentation

Twiki Documentation

Progress Table and instructions for the trigger Twiki documentation

[Dene. | gtk [% o -
diseant| (@ 2 * 2 wedws . =|[ 8 Tnogemoc. @@zeury | Bt | Fimesorprw., | S ooe e, | @ 5] 2 [« 2l @ E o

Main access point is the trigger user pages:
https://twiki.cern.ch/twiki/bin/view/Atlas/TriggerUserPages

Best way to get expert attention if you have problems with trigger software:
https://hypernews.cern.ch/HyperNews/Atlas/get/TriggerHelp.html

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 8



Other iIssues

« Release 13 (for CSC notes that need it)

— Many
« Some changes in trigger EDM
» TrigDecisionTool
» Mixed triggers
» More/better topological triggers
* New naming convention

— My advice would be to avoid migrating until code is more stable
* but if you migrate please report any problems you find!

e EXpress stream:

— Will use a subset of the triggers to select high-threshold events
(initially 5-15% of rate)

» These events will be used for rapid feedback before main
reconstruction starts

— Aim to
— May also be valuable to find interesting (high-pT) events!

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07



Conclusions

* Much progress was done towards an initial
trigger menu

— We should iterate with trigger community until we're
happy with the menu

* This week Is dedicated to software
documentation:

from trigger users would be most welcome

 Release 13.0.10 was built:
— Expect many new features and some initial instability

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 10



More Information

Main access point is the trigger user pages:
— https://twiki.cern.ch/twiki/bin/view/Atlas/TriggerUserPages

To use the trigger in your analysis:

— https://itwiki.cern.ch/twiki/bin/view/Atlas/TriggerSoftwareTutorialPage
Check especially the tutorial of the last T&P week:

— https://twiki.cern.ch/twiki/bin/view/Atlas/TPTriggerTutorial1206

Caveats (some very useful explanations and notes):
https://twiki.cern.ch/twiki/bin/view/Atlas/TriggerUserCaveats

Best way
Ih .

For the status of trigger code in 12.0.6 see talk by Olga Igonkina in last T&P
week (and other talks during week)

— http://indico.cern.ch/conferenceDisplay.py?confld=12404#13

TAPM open meetings: http://indico.cern.ch/categoryDisplay.py?categld=551

Ricardo Goncalo, RHUL Higgs WG, 11 Apr 07 11



