Tagger Microscope
The main goal of the Hall D tagger microscope is to determine the energy of beam photons in the range between 8.3 GeV and 9.1 GeV by detecting post-bremsstrahlung tagged electrons and to identify the accelerator beam bunch in  which the photon was produced.  The microscope consists of an array of 100 x 5 rectangular-shape scintillator fibers with the dimensions of 2 mm x 2 mm x 2 cm aligned along the electron direction and connected through the clear light guide to a SiPM photo-detector . Each column of 5 fibers corresponds to the tagged electron energy bin.The amplified signals from each SiPM in the column are summed and sent to a FADC250 channel. In order to measure the orientation of the tagged electron plane,  SiPMs in 5 columns are read out individually. The total number of readout channels is 100 + 5*4 = 120. Eight FADC250 modules are required for the microscope. The expected amount of light produced by the tagged electron corresponds to about 250-300 SiPM pixels. The pulse width is 16 ns.
When GlueX detector will be operated at high-luminosity corresponding to a photon flux of 108 photons/sec, the microscope rate will be too high to be used in the trigger. The counter rate is expected to exceed 2.5 MHz, which will result in on average one hit in the microscope detector in each 4 ns time interval. At lower luminosities we are planning to use microscope hits in coincidences with other sub-detectors such as the pair spectrometer, the start counter, and electromagnetic calorimeters.
(Note: the average hit multiplicity per tagged electron corresponds to about 1.1 – 1.2 fibers )
Algorithm 1  (Send a 32-bit hit pattern from CTP to SSP)
In this algorithm, hits for each of four FADC250 channels  are combined together and coded as the single bit in a 32-bit word transmitted from the CTP to SSP. Coding of hits in any of 120 microscope channels requires 30 bits.

FADC250 processing

A pulse  with a programmable width between 4 ns – 16 ns (?)  is generated for each FADC250 input signals  which amplitudes cross  a  predefined threshold. The default width of the generated pulse is 4ns.
Parameters coded  through registers:  thresholds for 16 channels (already exists), pulse width between 4 ns and 16 ns
CTP processing
CTP performs a search of hits received from the FADC in the time window with a programmable width. The typical width should be between 4 ns and 16 ns. FADC channels are organized into groups by four channels.  The presence of at least one hit  in each group (logical OR of hits among 4 channels), is coded a single hit-bit in a 32 bit CTP word which is send to the SSP each 4 ns. The coding of a hit pattern is presented in Fig. 2.
Parameters coded  through registers:    CTP search window width between 4 ns and 16 ns, output pulse width from CTP (?)
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Fig.1  Hall D tagger microscope consists of an array of 100 x 5 scintillator fibers. Yellow bars denote columns with an individual fiber readout as described in the text. 
Algorithm 2 

Instead of sending a hit pattern from the CTP to the SSP, one can send a hit channel number (i.e., channel 1 – 120) directly. Each microscope channel can be coded using 7 bits. The CTP 32-bit word can therefore transmit channel numbers for up to 4 microscope hits  (7*4 = 28 bits) every 4 ns. Four remaining bits can be used to code the hit overflow information for events containing more than four hits. The FADC hit processing is the same as in algorithm 1. The CTP should also use a hit search window similar to that described in the previous Section.

Tagger Fixed-Array Hodoscope
The Hall-D fixed-array hodoscope consists of 244 scintillator counters (the number has to be fixed) located in the focal plane of the tagger magnet. The counters cover much larger energy range than the tagger microscope, between 0.3 GeV < E( < 9 GeV. The counters will primarily be used for the radiator (diamond crystal) orientation by measuring a position of the bremsstrahlung coherent peak and providing a feedback to the goniometer steering procedure (after all, the coherent peak should be located in the microscope energy range). This procedure will be performed at low luminosity, i.e., at a small counter rate (not exceeding 1 MHz). Based on Hall B experience, the crystal orientation procedure can be performed using FADC (or LE) scalers, i.e., no special trigger type is required. For the subsequent data taking, the high-energy 
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Fig.2  Processing of a hit pattern at CTP.
counters above 7.5 GeV will be switched off (due to the high rate performance limitations).  The number of counters used in the trigger is expected to be between 128 and 158.

Similar to the tagger microscope, the counters can be grouped by 5 (the energy range covered by 5 counters is 150 MeV). Sending a counter number (algorithm 2) can also be used at low-luminisity.

Start Counter
The start counter consists of 30 scintillator paddles.  2 FADC250 will be used,  The hit pattern codes directly into the 32-bit CTP word. The start counter rate is about 200 kHz per paddle for high-luminosity runs.
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Fig.3  Layout or the Hall D start counter.
Pair Spectrometer

The total number of channels used in the trigger is 8+8 = 16. Coincidence between hits in two arms is required to form a trigger. Can be done at the GTP level (or at CTP directly, the trigger bit has to be send to the upper level then). 
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