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ATLAS AND LHC UPGRADES

LHC / HL-LHC Plan

Run 1 Run 2

LS1 EYETS LS2

injector upgrade
cryo Point 4

splice consolidation
button collimators
R2E project

l 2011 I 2012 2013 2014 2015 I 2016

2017 I 2018

259 experiment _ v experiment upgrade
nominal beam pipes nominal luminosity | phase 1
luminosity

30 fb™! 150 fb™!

+ ATLAS UPGRADES:

DS collimation
P2—-P7(11 T dip.)
Civil Eng. P1-P5

m 2020 I 2021 l 2022 I 2023

HL-LHC
Run 3
LS3
S5to7 xI
nomina
) HL'LH(_: luminosity
installation =
oos [z Lo |||
: " experiment
X nominal luminosity |
— 3l upgrade phase 2
L = 2-3 x 1034 cm-2s-1 L =5-7.5 x 1034 cm2s1
<p> up to 80 (levelled)
<p> up to 200

- LONG SHUTDOWN 1 (LS1): RPC IN BARREL FEET REGION, MDT AT [N| ~ (1.1-1.3), PIXEL IBL, HLT

- LONG SHUTDOWN 2 (LS2): NEwW SMALL WHEEL, MUON, LAR ELECTRONICS, L1 CALO, FTK, TDAQ

- LONG SHUTDOWN 3 (LS3): MANY NEW SYSTEMS, R&D ACTIVITIES AND TDR PREPARATION ONGOING
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HIGH LUMINOSITY IMPACT ON THE EXPERIMENT

+ HIGH LUMINOSITY IS NEEDED TO ACHIEVE PILEUP
PHYSICS GOALS ATLAS
v \ EX_PERIMENT
+ ALL PARTS OF THE EXPERIMENT HAVE TQ STAND A — iz

-2
PEAK LEVELLED LUMINOSITY OF 7. SXIO CM

+ DETECTOR CHALLENGES:

" HIGH PILEUP (<M> UP TO ~200 COLLISIONS/
CROSSING)

16 2
- HIGH RADIATION LEVELS (~10 NEQ/CM ; 10

MGY)

ATLAS Simulation

Tk ncri

o 400
" MITIGATE PILE-UP UP TO HIGH T z [cm]

+ REQUIREMENTS:

- KEEP GOOD PHYSICS PERFORMANCES IN THIS
CHALLENGING ENVIRONMENT, AT LEAST AS
GOOD AS IN RUN 2 AND 3

- KEEP ACCEPTABLE TRIGGER RATE WITH LOW
P THRESHOLD

1 MeV n,, fluence [particles / cmf]
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MOTIVATION FOR THE UPGRADES

+ MAXIMISE PHYSICS PERFORMANCE FOR: ATLAS Simulation Preliminary

's =14 TeV: [Ldi=300 b ; [Ldt=3000 fb”

H—>yy (comb)
- PRECISION MEASUREMENTS OF HIGGS

COUPLING AND OTHER SM PROCESSES

H— WW (comb.)

- SEARCH OF SM RARE EFFECTS (LIKE H->HM),
IN PARTICULAR SELF-COUPLING HIGGS FROM
DOUBLE HIGGS EVENTS

H— bp (comb.)

H—stt (VBF-like)

H—up  (comb.)

- CONTINUE THE LHC SCIENTIFIC PROGRAMME
WITH THE RESEARCH OF NEW PHYSICS SIGNALS

ATL-PHYS-PUB-2013-003, 2014-007

ATLAS Mass reach for Exotic signatures ATLAS Simulation Preliminary = ATLAS Preliminary Non-resonant prediction
Vs = 14 TeV, L = 3000 fb™, <u> = 200 Expected Limit (95% CL)

ATLAS @14TeV Z > eeSSM gy > ttRS  Dark matter M* fs=14TeV, L =3000 " Expectsd 1o

s e .. . — 0,,,=30%, 5 ¢ discovery a Expected = 20
95% CL limit 95% CL limit 50 discovery G::=30% " 95% excl H H N b Eb 5
300 fb-1 6.5 TeV 4.3 TeV 2.2 TeV Opg=50%; 5 G discovery

Gbkg=50%, 95% excl

3000 b 7.8 TeV 6.7 TeV 2.6 TeV e sodiscovery o 0.24<A<7 @ 95%
Cpieg=20%; 95% excl o

.

ATL-PHYS-PUB-2014-010, 2013-011, 2015-032 ot

ATLAS Mass reach for SUSY particles 2

ATLAS gluino squark stop sbottom x,*mass x,* mass
projection mass mass mass mass WZ mode WH mode

300 fb- 2.0 TeV 26TeV 1.0TeV 1.1TeV 560GeV None

3000 fb 24TeV 31TeVv 12TeV 1.3TeV 820GeV 650 GeV 15 SM20
Mo M
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ATLAS PHASE-I UPGRADES

LAR FRONT-END ELECTRONICS
NEwW SMALL WHEEL DETECTOR

TDAQ OFF-DETECTOR
ELECTRONICS:

HARDWARE TRIGGER:
L1 CALORIMETER
LL1 TOPOLOGICAL
L1 NSW TRIGGER
L1 ENDCAP TRIGGER
L1 MUCTPI
.5 HARDWARE TRIGGER:
- FAST TRACK TRIGGER
READOUT SYSTEM
HLT

Toroid magnets / LAr electromagnetic calorimeters
Muon chambers Seienoid magnet | Transition radiation tracker

Semiconductor tracker

NEW MUON RPC DETECTOR (BIS78)
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NEW SMALL WHEEL

Side A I NSW Large Sector

* TWO 5M RADIUS WHEELS IN THE INNER END-CAP REGION (1.3 < [N A0 ELAT oW Sl Sector
EILAOS ___ %
< 27) g EISAOS side C

EILCOS EILCO7
EISCO4 g2

+ EACH WHEEL IS FORMED BY: B
= Interaction

Point
EISCO2 ¥

TEISA10

- 2 EXTERNAL STGC QUADRUPLETS (MAINLY TRIGGER, BUNCH ID | Y
IDENTIFICATION + VECTOR TRACKING WITH < 1 MRAD cints— 9 ' FLL X

EISA14—=

RESOLUTION) s

EISC16- (¥

EILC15 “NEISC13

- 2 INTERNAL MICROMEGA QUADRUPLETS (MAINLY TRACKING,
SPATIAL RESOLUTION <100 UM)

+ NEEDED TO REDUCE FAKE MUON TRIGGERS IN THE END-CAP Big Whee! EM

REGION, THANKS TO THE COINCIDENCE ENDCAP-NSW |

NSW TRIGGER AND READOUT SCHEMA

sTGC

» Pad New Small Wheel

2. .
twin-ax = trigger USA15 from
Big Wheel
strip Router N Trigger
TDS oo processor | _

H
. didat fibres
on NSW rim can”qerg?né%" = end-cap
toroid

e o g (PN .
MM ‘ —

/_/t—m : TTC

I — KK ATLAS-TDR-020-2013

EXPECTED L1 MUON RATE FOR L = 3x1034 cM23s-!

VMM
N
#VMMs per FEB On-Cham %

ecatmmeor N reic event L1IMU threshold (GeV) Level-1 rate (kHz)

STGC pad+wire: 2+1 ASIC .
\\ monitor

S = | pr > 20 60 + 11

ASIC Config SCA Rx-Tx :
DCs calib- Config pr > 40 29+5

ration

E-links “L1DDC”
pt > 20 barrel only 7T+1

on twin-ax .
trigger pr > 20 with NSW 22 + 3

monitor

Front end boards
pr > 20 with NSW and EIL4 17+ 2

LL_NSW_EIxOvr_v08

FELIX
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BIS78

+ NSW COVERS THE REGION (1.3 <
In| < 2.7), WHILE THE BIG WHEEL
COVERS (1.0 < n| < 2.7)

* HALF OF THE REGION 1.0 < [n]| <
1.3 IS COVERED BY THE EXISTING
EIL4 TGC END-CAP TRIGGER
DETECTORS

+ NEW DETECTORS IN THE BARREL
BIS REGION COVER THE OTHER

HALF BARREL INNER SMALL REGION
BIS78 RPCH+sMDT

+ 16 RPC TRIGGER CHAMBERS +

REPLACEMENT OF 16 EX[ST]NG + PHASE"“ PILOT PROJECTZ
MDT WITH sMDT SAME MDT AND RPC DETECTOR
TECHNOLOGY THAT WILL BE
+ THE ADDITIONAL RPC CHAMBERS USED FOR PHASE-“, WHEN THE
CAN SIGNIFICANTLY REDUCE THE FULL Bl LAYER WILL BE

FORESEEN FAKE RATE EQUIPPED
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LAR CALORIMETER AND L1CALO NEW ELECTRONICS

+ LAR CALORIMETER:
ATLAS-TDR-022-2013
+ NEW FRONT-END (TRIGGER DIGITISER BOARD LTDB)
AND BACK-END (DIGITAL PROCESSING SYSTEM LDPB)
BOARDS arae=oor 8

Trigger Towers

AnxA® = 0.025x0.1

* INCREASED TRIGGER TOWER GRANULARITY (AnXA(p = ‘ ‘
O-OZSXO. 1 ) ) \\ “ < ;ﬁrol=oozsxo1

- Layer0
) AnxA® = 0.1x0.1

+ GOOD TRIGGER PERFORMANCES WITH THE INCREASING
LUMINOSITY AND PILE-UP:

+ LOW TRIGGER RATE THANKS TO THE BACKGROUND

REJECTION ATLAS-TDR-023-2013
L1Calo
+ LOW THRESHOLDS AND BETTER TURN-ON CURVES ECAL supercells Electron omm<
(digital) Feature .|'=:=1 L1Topo
THANKS TO THE HIGHER GEOMETRICAL RESOLUTION Extractor l-:-‘
1x0.1 - r
+ L -l CA]_O' ibre- - Jet Feature To DAQ I
. i Extractor EE - J

NEW FEATURE EXTRACTOR BOARDS: EFEX, GFEX, JFEX o | Global

Feature
Extractor

- MORE REFINED PROCESSING OF ELECTROMAGNETIC

CALORIMETER INFORMATION AT HIGHER GRANULARITY ECAL - ‘:,etEnergy c Counts
(analogue) rocessor
nMCM
- BETTER DISCRIMINATION BETWEEN PHOTONS, —

ELECTRONS, TAUS AND JETS (analogue) C
To RODs 1x0. Processor

- EFFICIENT SINGLE OBJECT TRIGGERS FOR
ELECTROWEAK-SCALE PHYSICS
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FAST TRACKER (FTK)

+ PERFORMS REAL-TIME TRACKING FOR ALL
EVENTS ACCEPTED BY THE LEVEL-1 TRIGGER (NO
Rol), SUPPORTING HLT DECISION

Trigger

1.7(?)MB/25 ns

* EFFICIENCY > 90% FOR P:>1GEV, [N|<2.5, RATE l l
UP TO 100 KHZ, LATENCY < 100 Us - G

+ PROVIDES TRACKING INFORMATION TO LEVEL-2
IN ~25 USs

~ 1500 MB/s

+ BASED ON PIPELINED CUSTOM HARDWARE:

- FIRST STAGE (PATTERN RECOGNITION) =+
SECOND STAGE (TRACK FITTING)

- 8192 ASSOCIATIVE MEMORY CUSTOM CHIPS,
>1000 FPGAS

+ ABOUT 50% OF THE COMPUTING POWER WILL BE
INSTALLED BY JULY 2017, THEN 100% FOR
PHASE-I
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TDAQ PHASE-I]

+ L1 CALO:

- NEW TRIGGER AND READOUT ELECTRONICS, NEW FIBRE OPTICS SYSTEM

- FINER GRANULARITY DATA, MORE EFFICIENT ALGORITHMS

+ L1 TOPO:

- NEW BOARD: TOPOLOGICAL ALGORITHMS, CALORIMETERS AND MUONS

+ L1 END-CAP:

- NEW MUON END-CAP SECTOR LOGIC BOARD WITH NEW INPUTS:

+ NEW SMALL WHEEL MUON SYSTEM (TRIGGER PROCESSOR BOARDS)
+ RPC NEW BIS78 TRIGGER BOARDS
+ OUTER LAYER OF THE EXTENDED BARREL OF THE TILE CALORIMETER

+ REDUCE THE FAKE TRIGGER RATE

+ L1 MUCTPI: NEW MUON TO CENTRAL TRIGGER PROCESSOR INTERFACE BOARD
+ FTK: NEW HARDWARE TRACK SYSTEM
+ HLT: OUTPUT RATE UP TO 1 KHZ

+ FELIX READOUT SYSTEM:

Optionally,
different IP ports in
same HW module

- IT FUNCTIONS AS A ROUTER BETWEEN THE FE LINKS AND COMMERCIAL MULTI-GIGABIT
NETWORK TECHNOLOGY, TRANSMITTING DATA TO THE APPROPRIATE DESTINATION NODE vy
(READOUT, DCS, ...)

40Gb/s

Routing map:

- PREVIOUS HARDWARE RODS ARE REPLACED WITH SOFTWARE PROCESSES O oadarpor

N x GBT links

- IT INTERFACES WITH THE TTC AND BUSY SYSTEM per FELIX

@ 3.2Gb/s each

GBT E-links per function,

PHASE.-I: NSW, BIS78, L1CALO. IT WILL BE THE STANDARD SYSTEM FOR PHASE-II per FE chip
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ATLAS UPGRADES FOR PHASE-II

NEW ALL-SILICON INNER TRACKER (ITK)

WITH ETA COVERAGE UP TO 4 HIGH GRANULARITY TIMING DETECTOR (HGTD)

IN FORWARD REGION (OPTION)

TDAQ OFF-DETECTOR
ELECTRONICS:

LO HARDWARE TRIGGER:
LO CALORIMETER
LLO TOPOLOGICAL
LO MUON
LO GLOBAL
L1 HARDWARE TRIGGER
(OPTION):
+ L1 GLOBAL
+ L1 TRACK TRIGGER
LAr hadronic end-cap and

; READOUT SYSTEM
forward calorimeters
HLT

Tile calorimeters

LAr electromagnetic calorimeters
Muon chambers Solénoid magnet | Transition radiation tracker

Semiconductor tracker

NEW MUON CHAMBERS IN THE INNER BARREL REGION

FORWARD MUON TAGGER (OPTION)
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Voy oy BNl

INNER TRACKER

+ THE FIRST ATLAS PHASE-Il TDR, COVERING THE OUTER PART OF THE TRACKER
BASED ON SILICON STRIP DETECTOR, HAS BEEN SUBMITTED TO THE LHCC

* NEW ALL-SILICON TRACKING SYSTEM

+ PIXEL DETECTOR AT SMALL RADIUS CLOSE TO THE BEAM LINE + LARGE AREA
STRIP TRACKER SURROUNDING IT:

—o— Tk Upgrade (u =200)

—=— Run-2 Detector (u = 23)
1245+ 0.0
2697 = 0.013

- CENTRAL REGION: FIVE PIXEL LAYERS FOLLOWED BY TWO SHORT-STRIP
LAYERS OF PAIRED STEREO MODULES, THEN TWO LONG-STRIP LAYERS OF
PAIRED STEREO MODULES

Tk Upgrade
124.7 = 0.0
2.023 +0.020

ATLAS Simulation

- FORWARD REGIONS: SIX STRIP DISKS AND A NUMBER OF PIXEL RINGS o,

140
My, [GeV]

LEADING TO ONE OR MORE HITS DEPENDING ON THE RING LAYER AND T e OF THE 1P3D BTAGGING ALCORITHM
POSITION

ATLAS Simulation

Vs=14TeV,<qu>=200, ¢t =
— Ii<2.7
—— 2.7<ni<4

Light-jet rejection

* EXTENSION UP TO |N| = 4

+ NEARLY TEN TIMES MORE ELECTRONICS CHANNELS (60 MILLION)

[
055 0.6 065 0.7 0.75 0.8 085 09 095 1

+ EQUAL OR BETTER PERFORMANCES THAN THE EXISTING DETECTOR IN A MUCH b-jet efficiency
MORE DIFFICULT TRACKING ENVIRONMENT EHEE A RN ENNVANBENA CEINGEAE GO RN

ATLAS Simulation
Vs =14 TeV, qu>=200, tf _ » »
— l<2.7
—— 2.7<ml<4
Run 2, i<2.5

- HIGH TRACK RECONSTRUCTION EFFICIENCY AND LOW RATE OF FAKE TRACKS

Light-jet rejection

- > 99% EFFICIENCY FOR MUONS WITH P_ > 3 GEV; > 85% EFFICIENCY FOR
PIONS AND ELECTRONS ABOVE 1 GEV, KEEPING FAKE RATES BELOW 1%

T
0.55 0.6 065 0.7 0.75 0.8 0.85 0.9 095 1
b-jet efficiency
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LIQUID ARGON CALORIMETER +

HIGH-GRANULARITY TIMING DETECTOR (HGTD)

+ LAR:

- CURRENT ELECTRONICS IS NOT COMPATIBLE WITH PHASE-II
REQUESTS (LATENCY AND TRIGGER RATE)

LAr hadronic
end-cap (HEC)

- RADIATION HARDNESS REQUIREMENTS ARE ABOVE
ORIGINAL DESIGN (1 KGY AND 2.7 X 10'> NEQ/CM?)

LAr electromagnetic

- PHASE-lI UPGRADED BOARDS WILL CONTINUE TO BE USED end-cap (EMEC)

LAr electromagn :tic
barrel

- NEW FRONT-END AND BACK-END ELECTRONICS

- FULL GRANULARITY FE DIGITAL DATA SENT AT 40 MHzZ TO
BACK-END

+ HGTD:

- MOTIVATION: PILE-UP MITIGATION, IMPROVE E/Y AND JET/

MISS
e PERFORMANCE

- LOWER TRIGGER THRESHOLDS AND INCREASED PHYSICS
ACCEPTANCE; VALIDATE ISOLATION FOR E/Y

- SORT CHARGED TRACKS BY TIME TO REDUCE CONFUSION IN
TRACKING AND PARTICLE FLOW

- 2.4<M<4.2; R, = 11 CM; R, = 65 CM; AZ ~6 CM; AT < 50 ||\ {4
PS

—
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TILE CALORIMETER

+ MOTIVATIONS FOR THE UPGRADE:

- BETTER RADIATION TOLERANCE, BETTER PRECISION AND FINER TRIGGER GRANULARITY

- INCREASED RATE AND LATENCY

- AGEING OF COMPONENTS EXCEEDING THE DESIGN LIFETIME

+ NEW ELECTRONICS:

- HIGH SPEED OPTICAL COMMUNICATION FOR FULL DATA TRANSMISSION AT 40 MHZ TO OFF~-
DETECTOR ELECTRONICS

- REDUCED MODULARITY

- DIGITAL INFORMATION FOR THE LO/LL1 TRIGGER SYSTEMS

Tile barrel Tile extended barrel

- FULL REDUNDANT DATA PATH AND POWERING

LAr hadronic

end-cap (HEC) \

Adder Base
Board

R . (s
.t."' < v e /. ;
2 ~.
‘
SR W l‘;«:‘;’
PR N_IE 5 PMT Blocks
NS S \ /
3 "
» " / HV regulation

Board

(underneath) LAr eleciromagnetic

Main Board barrel
LAr forward (FCal)

RIccARDO VARI - INFN RoOMA LHCP20O17 - ATLAS UPGRADE 20 MAY 2017



LEVEL-O CALORIMETER TRIGGER (LOCALO)

+ HIGH GRANULARITY FULL DATA DIGITAL TRANSMISSION FROM CALORIMETERS
+ LAR AND TILE CALORIMETER ARE SENT SEPARATELY TO FEATURE EXTRACTORS

+ FEXS IDENTIFY ELECTRON/PHOTON/TAU CANDIDATES (EFEX), JETS AND

MISS

E- (JFEX) AND LARGE-R JETS (GFEX)

+ HGTD POSSIBLE NEW INPUT TO EXTEND THE ELECTRON AND JET IDENTIFICATION
CAPABILITIES AND TO PROVIDE PILEUP REJECTION IN THE FORWARD REGION

+ OUTPUTS TO GLOBAL AND TOPOLOGICAL PROCESSORS

Legacy Phase |
gaty Sector Sector
New in Phase |l i j logic logic
1

Topoclustering

Object building

New in Phase Il

1
1
1
1
Topology and threshold multiplicity
Replacement
of existing

i Global
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MUON DETECTORS

+ MOTIVATION: SMALL SECTORS

- REDUCE THE TRIGGER FAKE RATE IN
BARREL AND END-CAP REGIONS

- INCREASE TRIGGER PERFORMANCES

- INCREASE GEOMETRICAL COVERAGE IN
THE BARREL

+ NEW DETECTORS:

Large-n sTGCs
tagger

- BARREL INNER RPC + sMDT:

+ OLD BIS MDT REPLACED BY NEW
(SMDT + RPC)

+ NEW RPC MOUNTED ON TOP OF
EXISTING BIL MDT

- TGC EIL4 ._ e

magnet

- LARGE-ETA-TAGGER: UP TO [n| = 4; A ARTH
SEVERAL PHYSICS CHANNELS IDENTIFIED Largen  51c0s

tagger

AND UNDER STUDY LARGE SECTORS
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LEVEL-O MUON TRIGGER (LOMUON)

+ THE DATA FROM THE RPC, TGC, AND NSW DETECTORS
USED IN THE PHASE-l SYSTEM WILL BE COMPLEMENTED
WITH Bl RPC, TILE CALORIMETER AND MDT

+ INCREASED SELECTION EFFICIENCY AND REDUCE FAKE
TRIGGERS

+ NEW MDT TRIGGER SHARPENS TURN-ON CURVE AND
INCREASE REJECTION POWER

+ POSSIBILITY TO LOOSE RPC TRIGGER SELECTION TO
INCREASE THE GEOMETRICAL ACCEPTANCE IN THE
BARREL, FROM ~70% TO ~95%

+ RATE SUPPRESSION OF ~509% FOR MUONS WITH P < 20
GEV

+ NEW ON-DETECTOR BOARDS FULL DIGITAL DETECTOR
DATA SENT OFF-DETECTOR @ 40 MHZ

+ BARREL AND END-CAP NEW OFF-DETECTOR
BOARDSPERFORM THE TRIGGER ALGORITHM + SEND THE
SEED TO THE MDT TRIGGER PROCESSORS

+ NEW MDT TRIGGER PROCESSOR BOARDS MATCH MDT
HITS WITH THE RPC/TGC SEED VECTORS IN SPACE AND
TIME (DIFFERENT ALGORITHMS FOR SEGMENT FINDING
UNDER STUDY)

RIccARDO VARI - INFN RoOMA LHCP20O17 - ATLAS UPGRADE

TGC Big-Wheel —>  hit
NSW Vector

TGC Sector-Logic

BIS-78 ——— 2/3coin.

Tile EB  ———cell energy

» MuCTPi
Tlmln & ROI Track Fitter

I
RPC Sector-Logic
RPC-0,1,2,3 —— hit Trigger Logic

TileLB ———cell energy R/O FIFO

TilCal TGC EIL4

RPC BIS7/8 TLn=10

12m
RPQs
/ ‘ \

-3 i Bt N R YN e s it B |, - " e iy 3
-1 -0.5 0 05 1 -1 -0.5 0 05 1
RPC TRIGGER COVERAGE IN RUN-1 (78%) RPC TRIGGER COVERAGE IN RUN-4 (98%)
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LEVEL-O AND LEVEL-O/LEVEL-1 TDAQ OPTIONS

*+ LO TRIGGER RATE = 1 MHZz; LO LATENCY = 10 [s LEVELAY OLILY SEiEA

Trigger

output rate / latency

+ THE GLOBAL EVENT PROCESSOR REPLACES THE EXISTING
L1TOPO AND INTEGRATES TOPOLOGICAL FUNCTIONS WITH
ADDITIONAL SELECTION ALGORITHMS USING ADDITIONAL 3 ‘ 3 i 10 s
INFORMATION FROM THE CALORIMETERS pAQ/

Event Filter

— — — — — . o T . . . T e e e e e e e e e e e . —
Data Handlers

—> Data to DAQ/Event Filter

+ LO/L1 SCHEMA INTRODUCES A SECOND LEVEL OF HARDWARE R
TRACK TRIGGER (PATTERN RECOGNITION WITH AM CHIPS + ; Storage Handlr I

!
TRACK FITTING WITH FPGA) | |

Output
10 KHz

* LO TRIGGER RATE = 4 MHZ; LO LATENCY = 10 s

* L1 TRIGGER RATE

Il

800 KHz; L1 LATENCY = 35 [Us

Trigger

output rate / latency

+ THE LO GLOBAL EVENT PROCESSOR GENERATES THE
COMMANDS REQUEST FOR THE READ OUT OF THE
CORRESPONDING DATA FROM THE ITK DETECTOR

Level-0
4 MHz (max.) / 10 pys

Event Filter

| 1
+ THE L1TRACK RECEIVES ROI DATA FROM ITK AND PERFORMS 1 1 1 Lot
800 kHz (max.)/ 35 ps
TRACK FINDING
—> Datato DAO/’E\/éﬂI Filter

+ THE L1 GLOBAL EVENT PROCESSOR REFINES €/Y, T, JETS AND L s Thoger S0, L1

E+"'°° SIGNATURES AND IMPROVES REJECTION BY COMBINING —— Togger atato Rz

THE REFINED CALORIMETER SIGNATURE INFORMATION WITH «% sl ] e

THE TRACKING INFORMATION FROM L1TRACK
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CONCLUSIONS

+ THE LARGE DATASETS THAT CAN BE COLLECTED WITH THE HIGH-LUMINOSITY LHC WwILL
ALLOW TO PERFORM PRECISION MEASUREMENTS IN THE 125 GEV HIGGS BOSON SECTOR,
THE SEARCH FOR RARE HIGGS BOSON DECAY MODES AND THE STUDY OF LOW PRODUCTION
CROSS SECTION STANDARD MODEL PROCESSES, AS WELL AS THE SEARCH FOR NEW
PHENOMENA BEYOND STANDARD MODEL

+ PHASE-I UPGRADES:

- ADVANCED STATE, PRODUCTION STARTING SOON FOR MOST OF THE SYSTEMS

- PROVIDES IMPROVED RATE CAPABILITIES AND BACKGROUND REJECTION FOR
L=2- SXIO CM s

+ PHASE-Il UPGRADES:

34 -2 -1 -1
DESIGNED FOR L=5-7.5 X 10 cM s AND 3000 FB

- UP TO FACTOR 10 INCREASE IN RADIATION HARDNESS

- IMPROVED PILE-UP HANDLING WITH NEW TRACKER AND POSSIBLE TIMING DETECTOR
- TRIGGER AND READOUT CAPABILITIES

- DIFFERENT OPTIONS FOR THE UPGRADES UNDER EVALUATION

- TDR BY THE END OF 2017 (SsTRIP ITK TDR RECENTLY SUBMITTED)
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