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◼ L1 trigger rate

◼ Safety factor

◼ Editorial comments just before 24th review data.

– Almost finish all of them.

Discussion After Review
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Trigger Simulation Update
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◼ Basic L1 Trigger algorithm

– Calorimeter + Muon

◼ High trigger efficiency

◼ BG veto efficiency

– BG rate 46.9 kHz@ZH

– 90 kHz @Low Lumi. Z

– 473 kHz @High Lumi. Z

Acceptable for HLT, but trigger rate higher than 
expected @high lumi. Z

Figure 12.11



Trigger Simulation with Higher Threshold
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◼ Optimal threshold for calorimeter

◼ Hits of Muon Endcap with R>1m: 
– Change from >1 to > 2

◼ Trigger rate decreased significantly 
without noticeable loss of physics 
efficiency.

◼ Beam BG reduce to <1% of BX rate 
for all modes

◼ Need more event samples and noise 
studies. Number change summary to be added to TDR.
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◼ L1 trigger rate
– Expect to reduce beam BG to <1% of 

BX rate 

◼ HLT rate
– Expect to reduce beam BG to <0.1%
– Expect to reduce event size by ROI

◼ DAQ data storage volume(two weeks) 
– 0.36 PB@ Higgs, 6 PB@ Low L. Z

Estimation of Trigger and Data Rate
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Detector
Electronics & TDAQ

Storage Disk

1 kHz(0.3 GB/s)

20 kHz(5 GB/s)

Higgs mode: 1.3 MHz (90.6 GB/s)

Low Lumi. Z: 12 MHz (155 GB/s) 

154 kHz(50 GB/s)High Lumi. Z: 39.4 MHz (973 GB/s)

L1 Trigger HLT

50 kHz(6 GB/s)

120 kHz(8.7 GB/s)

400 kHz(78.1 GB/s)
Bunch crossing rate(Beam background data rate) L1 trigger rate(Readout data rate) HLT rate(Storage rate)

Maintained trigger rate unchanged, but DAQ data rate dropped an order of magnitude.

Table 12.4
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Answers to Comments

• C-A-12-2: The safety factors applied in system design should be made explicit, clearly

motivated, and documented to allow for easy updates and assessment of their impact on

different subsystems.

• >>A safety factor "1.5" is applied when estimating the event size, mentioned in section 11.2: "During the

calculation, a safety factor of 1.5 was considered for the background rate.".

• Another safety factor "10" is applied when estimating the trigger efficiency only for beam background, as

mentioned in section 12.4.1(line 10422): "For both the Higgs and the Z mode, each beam background event

includes 10 bunch crossings, corresponding to a safety factor of 10.“

TDAQ

All plots need update if choose only one bunch crossing for beam background samples.
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