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ng !Z BTeV detector in the CO collision hall
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m&z Q !Z BTeV detector
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mz Q !Z Si pixel detector
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Simulated B event
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m Z Q !Z Primary interaction vertex
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m Z Q !Z Primary interaction vertex
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mbl Q !Z B decay vertex
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m Z Q !Z L1 vertex trigger algorithm

Two stage trigger algorithm:
1. Segment finding
2. Track/vertex finding

1) Segment finding stage:
Use pixel hits from 3 neighboring stations to find
the beginning and ending segments of tracks.
These segments are referred to as triplets
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S ) Segment finding: inner triplets

la) Segment finding stage: phase 1

Start with inner triplets close to the interaction region.
An inner triplet represents the start of a track.
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O ) Segment findiokyveukex finuletg

1b) Segment finding stage: phase 2
Next, find the outer triplets close to the boundaries of the pixel
detector volume. An outer triplet represents the end of a track.
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mza !Z Track/vertex finding

2a) Track finding phase:

Finally, match the inner triplets with the outer
triplets to find complete tracks.

2b) Vertex finding phase:
* Use reconstructed tracks to locate interaction vertices
* Search for tracks detached from interaction vertices
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MZ Q !Z Trigger decision

Execute Trigger

« Generate Level-1 accept if > 2 “detached” tracks going into
the instrumented arm of the BTeV detector with:

p: >0.25 (GeV/c)?
b>6c
b<0.2 cm
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MZQ !Z BTeV trigger overview
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J Level 1 vertex trigger architecture

30 station pixel detector
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ng !Z Pixel data readout
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mz Q !Z L1 segment finder hardware
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ng !Z L1 segment finder on PTA card

Uses Altera APEX EPC20K1000
instead of EP20K200 on regular PTA
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Modified version of PCI Test Adapter card developed at Fermilab for testing
hardware implementation of 3-station segment finder (a.k.a. “Super PTA”)
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L1 track/vertex farm hardware
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Block diagram of pre-prototype L1 track/vertex farm hardware
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L1 pre-prototype with DSP mezzanine cards
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m L1 trigger pre-prototype test stand
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ZQ !Z Level 2/3 trlgger R&D

Processing nodes from
retired Fermilab farm

High-density blade server
under evaluation
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mz Q !Z BTeV trigger architecture
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Real Time Embedded Systems (RTES)

* RTES: NSF ITR (Information Technology Research) funded project

* Collaboration of computer scientists, physicists & engineers from:
Univ. of lllinois, Pittsburgh, Syracuse, Vanderbilt & Fermilab

® \Working to address problem of reliability in large-scale clusters with real time constraints

® BTeV trigger provides concrete problem for RTES on which to conduct their research
and apply their solutions
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MZQ !Z End

End
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m\__\blﬁ !Z Backup slides

Backup slides
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MZQ !Z L1 trigger efficiencies

Process Efficiency
Minimum bias 1%
B,—>D*K 80%
BO— J/yK 65%

B —K.z- 45%
S

B? — 2-body modes 80%

(77, K, K'K")

L1 vertex trigger efficiencies
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mz CcV L2 trigger efficiencies

Process Efficiency
Light quark 7%
B,—>D*K" 85%
BO— J/yK . /8%
B-—K.7z- 72%
B-—> 7*7- 87%

L2/L1 trigger efficiencies
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