ATLAS

Fast TracKer (FTK)
A Hardware Tracking Trigger at LVL1.5
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“Triggering”: 40MHz—> 100Hz

However, we don’t want just any drop of water,
we want THE drop of water:

overflow = Deadtime

(tighter cuts)
(prescale) / FTK
(upgrade)

* Pictures frdm Chen-Ju Lin é
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FTK

ATLAS Upgrade Project (Group formed in 1999)

- LHC High Luminosity Run Primary Goal SLHC
- 2008 3 ATLAS-EB R&D
- TDR
Peak lum
2x1034 H,,f"
- U of Chicago, Harvard Univ lllinois Univ. :,b-' 1x1034
- INFN Pisa Rome, Frascati O s
10 15 BEERRRRRE
?
@"“LVL15"
- Pixel/SCT (Standalone)
- On LVL1 Accept, Track LVL2 (Fast!)

- CDF Silicon Vertex Trigger

- -
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- Where Is LVL15 ? |

Pixel/SCT

No Tracking info.

Very Low Impact

for LVL1 decision!
LVL1 on current DAQ
Trigger
L Full Pixel/SCT

aaaaa
lllll

e e [ Hits received @
T 50KHz~100KHz

minnminimnkn

Rol EVIEZ CRP UM Eam High quality track

(P+>~2 GeV)
Not only Rol

‘ Basically, no change needed in LVL2
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2. (b quark &1 )

- b quark T
- H/Abb(MSSM), stau decay, Hidden Valley etc..

- b quark Impact parameter(Secondary Vertex), t isolation.
- QCD =
- e.0. 4jet trigger trigger ?
3. LVL2
- LVL2 LVL1bandwidth (deadtime)
FTK LVL2 input (<1ms)
a) Rol LVL2 decision (e.g. Bs2>u p second leg)
b) LVL2
C) bjet, T QCD reject LVL2
- €.0.LVL1 multijet trigger threshold
4, FTK High Lum speed
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> 1st step: select hit combination that form tracks (“pattern recognition”)

- Full Custom AM Chip store
- Road Finding (Corser resolution with “superstrip”)
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> 2nd step: clean up and parameter calculation (“track fitting”)

I v I Bingo scorecard

- Hit c,d,eta,phi,z (Linear approximation)
- Full resolution
> Efficiency ATLAS
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Pixels/SCT I
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Track Fitter [«— 2" step: clean—y

1 & track fitting
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Successful Trigger : SVT@CDF
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Challenging Issues

> CDF LVL1 COT

XFT.eXtremely Fast Tracker)
- advantage
- FTK silicon standalone(not using TRT) -
> /
- Pattern Memory
ex) CDF 32K - 128K - 512K/partition now stably running !
- ATLAS ~15M/partition 90nm Tech@Pisa nTruth1GeVEta25:ninTimePileup
N ﬁnsu
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—. Beam spot M |
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FTK Performance
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Physics Case Study: Z+1j—>bb+1j -~

> L1 trigger: >200 GeV jet (gg->2Z9) (“High Pt Z")
> L2 trigger: 2 jets b-tagged, but not the lead jet.
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> The uncertainty seen so far is less than 1 GeV,
dominated by varying the background functional form.
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Physics Case Study: bbH/A
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Physics Case Study: bbH/A
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> Signal efficiency
- w/ FTK w/ multi-

- w/ FTK w/ single-

- w/o FTK w/ single-

> Dijet mass
H
Mass Peak Trigger

—

- FTK Recover
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Physics Case Study: bbH/A
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> X

- bjet T

> FTK LVL2 1ms
- Rol
- LVL1
-LVL2 PC farm

> b jet/t FTK ely /u
- High Luminosity
- FTK DAQ

Track Matching or Veto

> Optimization and Timing study etc.
> TDR

- If Approved - 3 (2012 )
- FTK

*

- Trigger
FTK should be approved if ATLAS people are smart enough !
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