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• The aim of this meeting is to get input from Higgs analyses on trigger• The aim of this meeting is to get input from Higgs analyses on trigger 
issues
– What triggers do we need to keep data for Higgs analyses?
– What are we likely to get for the first year/2 years?What are we likely to get for the first year/2 years?
– What do we have now?

• Initial menu for 1031 cm-2s-1 presently being defined by trigger a e u o 0 c s p ese y be g de ed by gge
community
– This will provide the first physics papers from ATLAS: 

• charged particle multiplicity
• total cross section
• …

• Menu for 1032 cm-2s-1 is difficult to guess• Menu for 1032 cm 2s 1 is difficult to guess 
– It will depend a lot of what is found with 1032 cm-2s-1

– BUT: most surely will be used for some SM measurements

• Initial menus based on high-lumi menus
– Use softer cuts than for high lumi

This can mean both pT and quality cuts
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– This can mean both pT and quality cuts



• In Standard Model minimal 
Higgs sector:

– Main production mode is 
gluon fusiongluon fusion

– Vector boson fusion (VBF) 
comes second in most of 
allowed MH range

• Main branching ratio to b-
quark pair up to MH~135 
GeV 

– H→ττ lower by factor of 
~10

– Hard to distinguish from 
QCD backgroundg

• …and to a WW pair above 
MH~135 GeV

M h l i l b t– Much cleaner signal but 
smaller rate

– H→WW→l±ν+X (BR~30%)
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Higgs production rates
Standard Model NLO (ATL-COM-PHYS-2007-024) events/day vs. average lumin. (cm-2s-1)

Process MH (GeV) σ (pb) Higgs decays 1030 1031 1032 1033 1034

120 36 51 68% bb 3 1 31 315 3154 31544
Gluon 
fusion

120 36.51 68% bbar 3.1 31 315 3154 31544
140 27.86 48% WW* 2.4 24 240 2407 24071

180 17.88 93% WW* 1.5 15 154 1545 15448
120 4.47 68% bbar 0.4 3.9 39 386 3862

VBF 140 3.81 48% WW* 0.3 3.3 33 329 3292
180 2.87 93% WW* 0.2 2.5 25 248 2480180 2.87 93% WW 0.2 2.5 25 248 2480
120 1.73 68% bbar 0.15 1.5 15 150 1499

WH 140 1.35 48% WW* 0.09 0.9 9 92 917
180 0 46 93% WW* 0 04 0 4 4 39 394180 0.46 93% WW 0.04 0.4 4 39 394
120 0.921 68% bbar 0.08 0.8 8 80 796

ZH 140 0.569 48% WW* 0.05 0.5 5 49 491
% *180 0.247 93% WW* 0.02 0.2 2 21 213

120 0.669 68% bbar 0.06 0.6 6 58 578
ttH 140 0.431 48% WW* 0.04 0.4 4 37 372
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180 0.204 93% WW* 0.02 0.2 2 18 177



Characteristic event rates
• Samples of b, W, Z, top, collected in the beginning, will be 

precious to prepare higher-luminosity triggers :
– Trigger debugging and optimisation
– Testing and tuning of reconstruction algorithms
– Modelling of the background

Fi di b b k d– Finding non-beam background sources
– Learning how to handle detector noise
– etc… (a very big etc)

(cross sections from TDR) events/day vs. average luminosity ( cm-2s-1)

Process σ (pb) 1030 1031 1032 1033 1034

bbar (incl ) 500x106 43x106 4 3x108 4 3x109 4 3x1010 4 3x1011bbar (incl.) 500x106 43x106 4.3x108 4.3x109 4.3x1010 4.3x1011

inclusive W 140000 12096 120x103 1.2x106 1.2x107 1.2x108

Inc.W, W→lν 35532 3070 31x103 0.3x106 3.1x106 2.1x107

inclusive Z 43000 3715 37x103 0.4x106 3.7x106 3.7x107

Inc.Z, Z → l+l- 3405 294 2942 29x103 0.3x106 0.3x107

ttbar (incl.) 590 51 510 5098 50x103 5x104
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What we have now (12.0.6)
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Initial plans
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Initial planp
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Talks and discussionTalks and discussion

• The idea is to have a lively discussion…
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