GTL sub-trigger system
GTL (Global Trigger Logic) is the central controller of the trigger system. It collects the trigger conditions from the different sub-trigger systems, generates the L1* signal and fans it out to all the electronics systems with optical fibers and all the sub-trigger systems with differential cables..
The tolerable events rate for the Data AcQuisition system is 4KHz. With an events rate of about 2KHz of physical events, the backgrounds ones should be less than 2KHz. This is challenging for us. Table 5.1 shows the preliminary trigger table. The trigger conditions from Muon sub-trigger and Match sub-trigger systems are not included in yet and they will be implemented in the hardware design for future uses. Table 5.2 shows the fractions of different types of events passing the global trigger logic.

Table 5.1 Preliminary trigger table
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J I w— > Anything 9766/10,000 97.66%
'~ > Anything 9950/10,000 99.50%
W'~ > DD~ > Anything 9990/10,000 99.90%
Jly=>an->5y 9785/10,000 97.85%
Ty 3y 9275/10,000 92.75%
Ty KK A 9739/10,000 97.39%
Jy-sr'pp 9794/10,000 97.94%
J/y/—>pi7 9582/10,000 95.82%
Beam-related backgrounds 46/1,000,000 4.6X107°
Cosmic backgrounds 9,396/100,000 9.396%





Table 5.2 Passing fractions of different types of events
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The simulated event rate of the beam-related backgrounds is about 40MHz, and that of the cosmic backgrounds is about 921Hz, so, the event rates passing global trigger logic are 40MHz * 46/1,000,000 = 1.84KHz and 921Hz * 9.4% = 87Hz for the beam-related and cosmic backgrounds respectively. These rates can be tolerated by the DAQ (Data AcQuisition)system.

Most of the beam-related backgrounds passing the global trigger belong to the event channel “Charge 1”. These events can be reduced from 46 to 10 by replacing the trigger condition NClus >= 1 with NClus >= 2 in the event channel “Charge 1”. This change causes a little loss of physical events, which is less than 0.5% for most of the types of physical events.

Fig. 5.1 shows the scheme of the GTL sub-trigger system.
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Fig. 5.1 Scheme of the GTL sub-trigger system
Fig. 5.2 to Fig. 5.3 show the pictures of some of the modules.
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Fig. 5.2 Picture of the GTL board
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Fig. 5.3 Pictures of the FCTL mother board (in trigger system) and 

daughter board (in the electronics systems)
