oduction &

S. Luitz, SuperB General Meeting, Elba, June 2010
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Baseline: Re-implement BaBar trigger with some
Improvements

“Hardware” L1 Trigger
Synchronous, fixed latency, fully pipelined
DCT, EMT, GLT
Optional: Bhabha Veto, SVT trigger

Software L3/High Level Trigger

Runs on Trigger Farm, decision based on fast specialized
reconstruction of complete events

10ms / event (?)
No L2 trigger

Placeholder for a filter in the data path that would act on
partial event information




Estimates extrapolated from BaBar for a detector with
BaBar-like acceptance
Bunch crossing instantaneous rate: 476MHz

At 103% the average rate about half that (only half the RF buckets
are filled)

Level-1 trigger rates (scaled from BaBar)

At 1036: 50kHz Bhabhas, 25kHz beam backgrounds, 25kHz
“irreducible” (physics + backgrounds)

- 75kHz with a Bhabha veto at L1 rejecting 50%
- 100kHz without Bhabha veto
50% headroom desirable (from BaBar experience)
- baseline: 150kHz rate capability
HLT output rate

Expect do be able to achieve 25nb logging cross section with a
safe real-time HLT

Could be improved by maybe 5-10nb with a more aggressive
filter (storage & processing cost vs. risk)

- Have to log 25kHz of 75kByte events
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Drift Chamber Trigger (DCT)

Track Segment Finder (TSF) performs lookup table driven hit
pattern recognition inoverlapping 8-wire supercells

Binary Link Tracker (BLT) combines track segments in 5 to 10
superlayers to short / long tracks (B and A tracks)

PT Discriminator (PTD) applies mininum transverse momentum
requirement using

track segments (A'tracks)
Calorimeter Trigger (EMT)

Combines EMC crystals to towers in 40 phi bins

Applies three different energy thresholds (M, G, E clusters)
IFR (instrumented flux return) Trigger

Encodes hit topologies of penetrating particles

Global Level 1 Trigger (GLT)

Combines, matches and counts inputs from the above objects to
Level 1 primitives




The GLT receives input signals from DCT, EMT and IFT
as 9 different trigger objects.
DCT objects
A track (a long track passing all 10 superlayers)
B track (a short track reaching superlayer 5)
A’track (an A track satisfying a mininum pt > 800 MeV)
EMT objects (with different energy thresholds)
M cluster (minimum ionizing cluster > 100 MeV)
G cluster (intermediate energy cluster > 300 MeV)
E cluster (high energy electron/gamma > 800 MeV)
X cluster (MIP in the forward endcap > 100 MeV)
Y cluster (electron in the backward barrel > 1 GeV)
IFT objects (3-bit pattern)

U (e.g. U=3 encoding two back-to-back sextants in either the
barrel or the endcap%I
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Receives events at L1-accept rate from
network event builder
Performs specialized fast DCH & EMC

reconstruction using L1 information as seed

Track segments
EMC clusters

High efficiency (typ. >99% for physics
processes)

CPU usage ~1ms/event/core on modern
CPUs




Uses offline framework
Construct trigger objects using “tools”
Apply “filters” based on objects
Construct “paths” from tools and filters

Event classification in terms of track and
cluster topologies

Identification of physics processes for
monitoring and performance studies
Exception: Bhabha events

Lumi measurement

Veto: clean Bhabas are downscaled




Tracking

Combine Track Segment Finder (TSF) segments from the
drift chamber trigger (lookup table driven pattern

recognition)
Find event t0 from TSF hits (to better than 10ns)

Perform fast 3D track finding and fitting using TSF +
DCHhits (down to Pt ~ 250 Mev)

Clustering

Perform fast 1D clustering based on EMT phi strips

Use EMT clusters as seed to perform fast 2D clustering
onEMC crystals (used for Bhabha identification)

Combined
Track - cluster matching
Track extrapolation to calorimeter intercept

i b
érl-
I [
g P gl /,
i(?)
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Validate the L1 baseline for SuperB
Are efficiencies acceptable for SuperB physics
Are our rate estimates correct

Needs background studies

What of the BaBar L1 implementation (VHDL) can
be reused / adapted - how?

Study the beyond-the-baseline options

Work with DCH and EMC on details of trigger

primitives

Organize trigger workshop (later this year?)
Invite BaBar expert(s) for brain-dump ©




