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Concept 

• At each BC, find local tracks that point to the 
Big Wheel to corroborate its coincidences. 

• Pointing to < 1mrad precision is required. 

• This precision is attained by finding the 
centroid of 3 to 5  3.2mm strips in each layer 

• From the 8 centroids extrapolate to the  
Big Wheel 

• Use pad tower coincidence to choose 
relevant strips BEFORE reading them out to 
the track finder 
– Reduces bandwidth 
– Reduces amount of centroid and track 

finding logic 
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sTGC

• Strips, pads, wire groups

• ~385,000 channels

• 3.2mm strips

• 16 sectors per wheel

• each wheel: 8 layers, in two quadruplets 

• wire groups (not used in trigger,  but 
read out on L1A)

• R = 3.64m,  Δz = 30cm



New  detectors  of  SW    +    TGC  of  BW’s 
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By using NSW info, significant amount of such fakes (hence 
rates) can be removed. 
        Refs: Y. Suzuki @ Upgrade Week, Nov 2011. �
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NSW trigger general concept

• Integrate the NSW with 
the current end-cap level1 
muon trigger system

• Use of both sTGC and MM

• At each BC, find pointing 
local tracks to confirm Big 
Wheel coincidences

• Pointing required precision: 
< 1mrad



Gruppi italiani

• Bologna (2 FTE)

• Napoli (1 FTE)

• Roma (2 FTE)

• Roma Tre (1 FTE)

• ...



Possible contributions

• Simulation (detector optimization/segmentation, 
trigger system algorithm/segmentation)

• On detector trigger electronics

• Off detector electronics

• Radiation tolerance tests/certification

• Trigger control software

• Calibration/Monitoring

• DAQ development



Richieste per il 2013

CONSUMO Xilinx Kintex-7 FPGA Evaluation Kit 4 x 2.5 k€

MISSIONI
ESTERE

Test beam
@ DESY/Fermilab/...

4 settimane
6 M.U.

MISSIONI
ESTERE

Test irraggiamento fotoni/neutroni
@ Israele/Saclay/...

4 settimane
3 M.U.

MISSIONI
ESTERE

Meeting & upgrade weeks
@ CERN, ... 4 M.U.



Backup



sTGC trigger geometry
Basic geometry 
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Physical pads, each layer staggered 
by ½ pad in both directions 
Logical pad-tower defined by 
projection from 4 layers of staggered 
pad boundaries 

Pad trigger selects 
a 
band of strips under 
row of logical pads 

 

Pad-tower coincidence =  
3-out-of-4 overlapping 
pads 

4 planes 
of sTGC ~280 mm 

~150 mm 

4 planes 
of  sTGC 

   2 x 6 layers of 
   sMDT tubes 

sTGC quadruplet 



sTGC trigger scheme



MM trigger scheme
Trigger/DAQ*Block*Diagram*

FIFO

BCID LOGIC
SECTOR

MEMORY

CONTENT
ADDRESSABLE

ONE DETECTOR LAYERGBTx
4.8 Gbps

TTC (640 Mbps)

DCS (160 Mbps)

F
ro

n
t 

E
n

d
 C

a
rd

F
ro

n
t 

E
n

d
 C

a
rd

Data Router

FORMATER

HIT ADDRESS

FINDER/

32 FRONT END ICs)

(2048 CHANNELS−

SRS (320 Mbps)

2.24 Gbps

GBTx
FPGA

7*March*15,*2012* V.*Polychronakos*

GBTx*Gigabit*Tranceiver*
Chipset*being*developed*at*

CERN,*will*combine*
Data,*TTC,*DCS*on*a*single*fiber*


