International Workshop on LHC-CMS Taejon, 24-26.02.97

Muon Trigger

Grzegorz Wrochna CERN

wrochna@cern.ch

• CMS Muon Trigger System

A. Fengler

2-muon trigger rates

A. Fengler

Fake trigger: pileup of 2 m uons fr om 2 different pp collisions

Real & fake 2-muon trigger rates

threshold = 2-4 GeV means: 4 GeV in the barrel, 2 GeV in the endcaps

L = 10^{33}cm^{-2}s^{-1} L = 10^{34}cm^{-2}s^{-1}

trigger type threshold

[GeV] rate [kHz] cumulative rate [kHz] threshold [GeV] rate [kHz] cumulative rate [kHz]

μ 7 9.8 9.5 20 7.8 7.8

μ μ 2-4 0.5 10.1 4 1.6 9.2

μe/γ 2-4, 6 2.5 12.2 4, 8 5.5 14.4

μ e_b 2-4, 5 3.5 13.4 — — —

μj 2-4, 12 2.2 14.5 4, 40 0.3 14.4

μE_t^{miss} 2-4, 40 0.8 14.7 4, 60 1.0 15.3

μΣE_t 2-4, 150 0.8 14.7 4, 250 0.2 15.3

Muon and Calorimeter Trigger Rates

Hadrons causing m uon trigger

A. Fengler

Trigger should ne ver underestimate m uon momentum

Trigger ans wer vs real m uon p_t Single muon trigger rates

RPC Readout System

2-3 x 96 . . . twisted pair Cu preamp. + discr. M U X TX

link board

RX

MULTIPLEXER RPC

Readout Boar d (RB)

x 16

FED

optical links 1 Gbit/s

T R I G G E R DERANDOMIZER

FORMATING

PIPELINE

R E S Y STATUS

of the Muon Trigger Project

PERFORMANCE

of the Muon Trigger System

Milestone D300 — Nov ember 96

Review of test benc hes with FPGA prototypes of PAC and sync hro/readout c hips (Warsaw) The test benc h of the P attern Comparator Trigger for RPC will consist of 4 car ds: sync hronisation, trig ger, readout, and contr ol. They will be equipped with FPGA ver sions of the Pattern Comparator (P AC) chip and the sync hronisation module . The RD6 ROC ASIC will be used for the readout. The primar y purpose is to test the system aspects of the complete m uon trigger setup. The setup will be equipped with boundar y scan, whic h will be used f or testing and pr ogramming. The modular structure of the test benc h will allow for chang es from FPGA’s to ASIC’s once the latter are a vailable (D350).

RPC PAttern Comparator T rigger

STATUS: DONE

Milestone D310 — November 96

Review of FPGA prototype tests of the m uon sor ter ASIC (Bari)

The muon sor ter selects 4 highest momentum muons in the entire m uon trigger system. It is a tree-like structure of sor ter chips, eac h one selecting 4 out of 8 m uons. FPGA ver sions of this c hip will be tested in the test benc h (D300).

The test benc h has been b uild and equipped with the PAC and SORTER prototypes. It has been successfull y tested in lab in W arsaw, summer 96. In autumn 96 it was connected to the RPC cosmic telescope in Bari and tested with cosmic m uons.

Muon Sorter

STATUS: DONE

Milestone D320 — November 96

Review of FPGA prototype tests of the meantimer ASIC (Padova)

Three meantimer pr ototypes in a FPGA reduced ver sion, mounted on a 6U VME car d, have been tested on H2 beam in summer ‘95. Detailed anal ysis of their perf ormance will be completed.

The tests of the c hip (now called Bunch and Track Identifier BTI ) have been completed in spring 96. The results ha ve been used as an input to sim ulate the full siz e chip.

Drift Tube Trigger

STATUS: DONE

Milestone D330 — March 97

Review of FPGA prototype tests of the T rack Finder ASIC’s (Vienna) The hardware implementation of the trac k finder is going to be tested using a FPGA prototype system. In the fir st testing phase the chamber electr onics will not be a vailable, thus the trac k finder pr ototype will be evaluated in a pr ototype test benc h. This test benc h will deliver simulated ph ysics data to the FGPA prototype .

All FPGA’s and boar ds of the test benc h have been designed in summer 96. The FPGA’ s are already programmed and the boar ds are no w being man ufactured and assemb led.

DT/CSC Track Finder

STATUS: in progress

Milestone D340 — February 97

Delivery of prototypes of comparator tree chips for cathode strip c hamber trig ger (UCLA, Florida, CERN) The CSC chamber strip preamp/fast shaper ASICs plus strip comparator tree ASICs will be connected to 16 strip x 6 la yers of a CSC pr ototype c hamber and tested f or efficienc y and spatial resolution.

Milestone D342 — April 97

Delivery of prototypes of pattern finding chips for cathode strip c hamber trig ger (UCLA, Florida, CERN) The CSC chamber strip pattern-finding FPGAs will be connected to 16 strip x 6 la yers of a CSC prototype c hamber and tested f or efficienc y and spatial resolution.

CSC Trigger

STATUS: in progress

Not covered yet

Korean Groups are hear tily welcome

to take responsibility for this impor tant par t of the CMS Muon System

in collaboration with Italian and Polish institutes

RPC Readout System

STATUS: awaiting

Neutron originated bac kground

Basic c haracteristics

• minimal pt threshold

• geometrical acceptance

• efficienc y curves

Background

• muon secondaries

• punc hthrough

• neutron bath

Trigger rates

• single m uon trigger

• two muon trigger

• cumulative rates

Muon Trigger performance