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Efficiency of the MET trigger for VHbb (0lep)

Reasons for changing the MET trigger menu
The output rates of the HLT MET trigger are higher than expected : > 400 Hz
instead of 280 Hz :

Instantaneous luminosity per crossing (E30 cm -̂ 2s -̂ 1)
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Data points shown for every 2nd LB period
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One needs to revise the threshold of the trigger, and so to study the impact of
that raise on the analysis.
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Efficiency of the MET trigger for VHbb (0lep)

Impact on the HVbb (0 leptons) signal

The updated menu for 2016 is :

Luminosity L < 1034 1.0 1034 < L < 1.2 1034
Met trigger xe80_tc_lcw_L1XE50 (Period A/B) xe100_mht_L1XE50

xe90_mht_L1XE50 (Period C)

With an integrated luminosity of 3.35 fb−1, the number of signal event passing
the analysis cuts is :

menu passed evts ref. evts loss (%)
HLT_xe90_mht_L1xe50 6.1088 6.1151 0.103 ± 0.005
HLT_xe100_mht_L1xe50 6.0898 6.1151 0.413 ± 0.02

The study has been extended to higher thresholds ( HLT_xe110_tc_lcw_L1xe60 )
and the reported loss is of the order of 2 % with an homogeneous repartition in the
phase space of the analysis.
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FTK : AM chip consumption

The evolution of triggers in ATLAS : FastTracK

To have a more efficient trigger in an µ = 80 pile up environnement, one could
think to use tracks.

L1

HLT

FTK

To overcome the large CPU consumption of the reconstruction, a pattern
matching system based on a Associative memory chip is designed : FastTracK.
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FTK : AM chip consumption

AM chip and consumption
Each hit passing L1 is transfered to the AM chip where it is compared to a large
pattern bank (∼ 109) :

The current consumption of the AMchip06 is ' 3 W when running at
100 % with a random list of hits. By the end of the implementation, FTK
will contain more than 8000 AM chips (→ 24kW ).
The main component of the chip is charging or discharging bit lines, so the
power consumption will be sensible to change in the bit lines.
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FTK : AM chip consumption

AM chip and consumption

The main component of the chip is charging or discharging bit lines, so the
power consumption will be sensible to change in the bit lines.
AM chip doesn’t care about the order, so we can gain significantly by
ordering the hit list to reduce this consumption.

Problem : « Travelling salesman problem » (NP complex problem), we
should find a greedy algorithm which will provide a non optimal solution.
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FTK : AM chip consumption

Solution : greedy sorting algorithm

Algorithm :
1 define a list of hits and a referenced one ;

2 compute the bit flip between the hits and the referenced one ;
3 add ref. hit in sorted list and place the minimal hit as referenced one.

... ki p

hit list

n hits

ref. hit
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Solution : greedy sorting algorithm

Algorithm :
1 define a list of hits and a referenced one ;
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... ipj

sort. listk
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FTK : AM chip consumption

Solution : greedy sorting algorithm

Algorithm :
1 define a list of hits and a referenced one ;
2 compute the bit flip between the hits and the referenced one ;
3 add ref. hit in sorted list and place the minimal hit as referenced one.

Pros & cons :
Pros :

easy to implement.
Cons :

depends on the length of the list.
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FTK : AM chip consumption

Results
First a numerical test has been set to test the efficiency of the algorihtm.
Measurements on the chip have confirmed the simulation.
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Conclusion

Conclusion

The evolution of the trigger system is motivated by the important
instantaneous luminosity
Raising the threshold of the MET trigger would impact the VHbb (0 lep)
marginally
Inovative system as FTK are planned to make the system better
A significative reduction of the consumption of the AM chips could be
achieved
I will continue my work on pattern bank generation for FTK and the
improvement of the VHbb (0lep) analysis
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Back up
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Correlations �
�Et / other variables

ratio : HLT_xe110_tc_lcw_L1xe60 evts over HLT_xe80_tc_lcw_L1xe50
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⇒ No obvious correlations between��Et and other variables used in the analysis.
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