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1. Introduction 

The attraction of hadron machines as B factories ir the copious production of B 
particles. However, the interesting physics lies in specific rare final states. The challenge is 
selecting and recording the interesting ones. Part 1 of the summery for this working group, 
“Comparison of Trigger and Data Acquisition Parameters far Future B Physics Experiments” 
summarizes and compares the different proposals. In parallel with this activity, the working 
group also looked at a number of the technological developments being proposed to meet 
the trigger and DAQ requirements. 

The presenations covered a wide variety of topics, which are grouped into three cate- 
gories: 1) front-end electronics, 2) Level 0 fast triggers, and 3) trigger and vertex processors. 
The group did not discuss on-line farms or oIlline data storage and computing due to lack 
of time. 

2. Front-end Electronics 

Pixels would be ideal for use in high resolution vertex detectors, but the problem has 
been the readout. Steve Shapiro reported on recent work to develop a data push architecture 
for an array of pixels. The new design features allow the detection of the particle itself to 
initiate the readout cycle, sending the address of the hit in terms of the rows and columns 
within the array, the time of arrival, and the pulse height onto a data line for use in the 
trigger and in the data acquisition system. The details of his presentation can be found in 
reference 1. 

Paul Shepard organized a mini-workshop on deadtimeless read-out for silicon vertex 
detectors. The goal of the workshop was very specific: how to modify the design of the 
SVXII for deadtimeless operation by nllowing simultaneous read and write to the pipeline. 
The conclusions are summarized in a contributed paper to this session. 

3. Level 0 Fast Triggers 

Compared to a colliding beam experiment at the same accelerator, fixed target ex- 
periments suffer a large penalty in cross section. One advantage of the fixed target option 



may bs very fast level 0 triggers. There were four presentations on ideas for such triggers. 

3.1 Optied impocl parameter trigger 

The original idea for this trigger came from Charpak, Giomataris, and Lederman2. 
A hemispherical shell with the appropriate index of refraction is centered on e point target. 
Cerenkov light produced in the shell by tracks originating at the target escapes. Light from 
tracks with a finite impact parameter is internally reflected and eventually e&s the edges 
of the shell where it is detected in a phototube. The contribution by Y. Giomatsris and S. 
Loucatos explains the idea, gives the results of an experimental test, and discusses some of 
the limitations and possible improvements. This trigger is being studied in conjunction with 
the Gas-Jet proposal at LHC and Pg65, a fixed target proposal at FNAL. 

3.2 Oplicd sum(P&) trigger 

B decay particles have, on average, higher transverse momenta than tracks in mini- 
mum bias events. A conceptual design for e variation on the previous trigger to exploit this 
difference was presented by Y. Giomatari.. The target is placed upstream of a toroidal mag 
net and the spherical shell is downstream. The geometry is such that the apparent impact 
parameter doe to the bending in the toroidal field is inversely proportiaond to the transverse 
momentum of the particle. Therefore the cot on the internally reflected light in the shell 
becomes a cut on the sum of the transverse momenta of the event. Obviously, the central 
conductor of a toroidal magnet presents problems, but a design using a dipole magnet may 
be possible. 

3.2 MUrfiplicity jump triggers 

There were two talks on multiplicity jump triggers. These triggers detect the differ- 
ence in the number of tracks before and after a B decay. Previous attempts to do this in 
charm experiments have had limited socce~s, due to nuclear fragments, Landau fluctuations 
and problems with online calibration, electronic noise, and stability of the gains of a large 
number of microstrip amplifiers. M. Helling reported3 on an experimental test of a design 
that detected and compared the Cerenkov light from two separated quarts plates down- 
stream of a target. They found a resolution of 2.7 MIPS over a range of multiplicities from 
5 to 20 tracks and measured an average multiplicity jump of 2 for a sample of Kf dewys. 

As described in a contribution to these proceedings, A. Erwin has looked It ways to 
use the large number of silicon planes in a B experiment to make P multiplicity jump trigger. 

4. Track and Vertex Processors 

AU the B experiments discussed at this workshop expect to use some kind of trigger 
in which tracks are found and the presence (or absence) of a secondary vertex deduced. 
There were talks on a proposed CDF trigger upgrade for Run II, the data driven processor 
for CODEX, and an conceptual detector/trigSer design by W. Move. The later two are 
described in contributions to these proceedings. 

The proposed trigger upgrades to CDF are in the context a change of the DAQ 
architecture that was described in a talk by P. Sphicas’. 

P. Wilson discussed the XFT(Extremely Fast Tracker). The information from the 
central drift chamber tracker (CTC) would be used to find tracks at Level 1. The algorithm 
is based on the unique CTC geometry. The requirements and performance goals as given in 
hia talk are: 

1. Pipelined to find tracks within 2 microseconds for level 1 decision 

2. Decision every 132 ns 

3. WP, 5 l.B%P, 

4. 6416 E 9 mrad 

5. elroc* c 98% 

The tracks can then be used for low pt inclusive lepton triggers and a possible hadronic B 
trigger in which the mass is reconstructed. 

Giovanni Punzi described the SVT or S’I I eon Vertex Tracker. The processor uses wed 
tracks from the XFT and hits from the silicon vertex detector to do precision tracking at 
the trigger level. The goal is an impact parameter resolution on the order 0130 microns and 
decision time of less than 10 microseconds so that the trigger can be used at level 2. The 
algorithm does pattern recognition via an associstivc msmory. The pattern of hits in the 
silicon acts as an address into memory which contains a set of possible roads. Once pattern 
recognition is done the hits are passed to a DSP processor farm for fitting. A final processor 
tags secondary tracks by evaluating the impact paramter in the transverse plane with respect 
to the beam. 

After listening to the presentations on the various experimental proposals and plans 
for trigger processors, a subgroup tried to draw some general conclusions on DAQ and 
triaer architecture. The discussion is summarized in a contribution to these proceedings by 
hf. Johnson. 

6. Conclusions 

It was very clear from this workshop that the trigger is a central element of the 
experimental design for a dedicated B detector. It drives the DAQ architecture and strongly 
influence detector configuration. The encouraging note was that solutions are emerging as 
fast, essentially deadtimeless digization of the data at the front-ends becomes a reality. 
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