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The Problem

e Biggest difference between draft Phase 1 table and
4718 Isratesfor single- and di-muon triggers

— 250 nb L2 rate -=> 2500 nb
— Also missing sometrigger paths

e Other rate problemsfixed by getting existing
hardwar e to work
— 1s0
— Reces
e Budget
— Phase 1. 6000 nb @ 0.5e32
— 4718: 3000 nb @ 1e32
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The Problem, ||

 Ratesareaproblem becauselLevel 1issmple
— Doing job according to spec!
— Need to kegp 4 GeV CM UP muons and all dimuonsfor
Bottom and EXxotic paths
— EXpect tighter cut on dimuonsthat L2 can’t yet deliver

— For dimuonsneed to assurethereare 2 tracksand 2
stubs
e L1 logic doesnot enforcethis
e Shown to bethereason CMU-CMU ratesare high

* Run 1 experienceleadsusto believethisiswhy CMU-CMX rates
are high
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The Physics Spec

Dimuonsfor J/y and rare B decays
— Low p+, opposite charge, not back-to-back

Inclusive single muonsfor W, Z, t, X
— 8or 12 GeV threshold

| nter mediate muons plus lepton or track for Susy, B
— 4 GeV threshold

— need correlations between muon and track

— Thisiswhat’s been missing

Rg ection that is“good enough”
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Muon ID Iinthe Trigger

e A muon isthe association between a stub and a track

o Granularity
— Run 1. 3towers per wedge
— Level 1. 6 towers per wedge
— Level 2: 12 towers per wedge

e CMUP
— MatchtoCMU tower inL1
— Matchtotrack inL2
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Muon ID Iinthe Trigger
 Why finegranularity?
— For dimuons, get high-pt and low mass pairs
» Already seen we need to increase separation cut

— For single muonsreduce random combinations
e But big L2 improvement comes by matching to CMP stacks
e Best discriminant is p+!

— 3-tower (a.k.a. 5°) granularity worked in Run 1 and
would good enough for now

e Two hardware facts

— Masksfor high-p; and low-p; stubs handled on separate
lookups of XTRP

e Fully programmablein XTRP and matchbox

— Matchbox writes out 40 L 1 bits each crossing

o« 20goto Prefred
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Level 1 Can Ddliver!

 Reducegranularity to 3 per wedge
— Bit pairs(0,1) (2,3) (4,5) areidentical copiesfor each type
e CMU high, low; CMX high, low
o Stub found in 5-degreetower, i.e. 4-to-1 OR of physical towers
— Low-p;
* Bits0,2,4 for negativetracks

» Bits1,3,5for positivetracks
e Guarantee 2 tracks!

— High p;
* Bits0,2,4 for intermediate (e.g. 4 GeV) track
e Bits1,3,5for high-pt (e.g. 8 GeV) track for inclusivetriggers
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Correlations

o Use 2 sat of 20 bit for infotosendto L2

— Input viaLevel 1 card in L2 decision crate
« WideLVDSbusread once per cycle
» Send data from Muon Prefred

— 12 bits give 30-degree wedge with 4 GeV CM UP muon
o Usefor correlationswith tracks (isolated or displaced)

— Additional 8 bitsfor refinementsof L1 cuts

 Example: Two 4 GeV CMUP, Df on dimuons
« Can moveto prefred bitsif available

— Outstanding issueis how do drivefrom trigger table
o Solvablein finitetime
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Proposed Muon Bits

e Leve 2
— Two CMU: low, opp Q —
— Two CMX: low, opp Q —

e Prefred

— CMU-CMX: opp Q
— SingleCMUP 4

— SingleCMUP 8

— SingleCMX 8

— SingleCMU low (for ng) -

— SingleCM X low
— IMU (for tests)
— Cosmics

— Monopole

— Gap muon

— Singletrack (for tests)

11/15/01

12 CMUP wedges
Two-CMUP4
Two-CM X4
CMUP4-CM X4

3 bitsfor dimuonswith
Df cut

CMUP+CMU stub
» For efficiency studies

CMUP+CMX stub
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