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To extend the potential of discoveries for new physics beyond the Standard Model as well as precision measurements, the High Luminosity (HL) phase of the large hadron collider at CERN aims to deliver an integrated luminosity of up to 4000 fb=*. To face the challenging
environment associated with the high number of interaction, the current ATLAS Inner Detector (ID) will be replaced with a new all-silicon Inner Tracker (I'Tk) which will cover up to |n| < 4. This poster presents results of the expected tracking performance as well as some
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Abstract

representative high-level object reconstruction and identification, including primary vertices, jet flavour-tagging. electrons, and converted photons using an updated layout of the I'Tk pixel detector.

Future ATLAS Inner Tracker

e The HL-LHC is expected to deliver an integrated luminosity up to 40001

e Accompanied with a challenging environment, with up to 200 interactions per bunch crossing

e [n order to meet the tracking performance required by ATLAS physics program, the current Inner Detector (ID) will be replaced

by a new all-silicon Inner Tracker(ITk), made of 2 subdetectors

— Pixel Detector (up to |n| = 4) with 4 modules in barrel and 6 disks in end-cap

— Strip Detector (up to |n| = 2.7) with 5 modules in barrel and several vertical ring-shaped modules in end-cap
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Primary vertex reconstruction and identification
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Electrons and Photons
Central electrons |n| < 2.5

[ o > L I B O B >s105||||||_||||_'||||"|llll c L L L L L L L L I L Y L
TI'aCk reconSt rUCt ].OI]. emc:lenc 2 1.2 ATLAg Simuiation Preliminary o 2 - A.'.I'LAS TruSéaldrgulatlon Internal 9 4071 ATLAé Simu‘ation Preliminary B
y S | Zee pP ™ >10GeV, s=14TeV, ()= 200 | 3 [ Diets, ™| <2.47 8 [ Zee, p® ™ >10GeV, Is=14TeV, () = 200 ]
© [ ITkLayout: 23-00-03 B T (s =14 TeV, <u> = 200 i © 406k 'TK Layout: 23-00-03 E
. . . . . < i S = [Tk Layout: 23-00-03 3 o UOF
Tracks are reconstructed by forming charged clusters from individual readout channels with s S F sutome - LiLoose = | —suLoose
. f h . . 1 ] 1 £ 08 ] — % - —— Std Medium - -~ LH Medium 90.05_— — Std Medlum _
a hit for the Strip and Pixel Detectors, respectively. = 08 - B10L  aymen L 1 g —seTan
o i 1 © F 0 04__ T > jL _
. = . . - C Y7L --- LH Medium
e Simulated samples of muons and ¢t are used to evaluate the tracking efficiency 0.6~ 7 : J—l—l— gt '
. . . . - | 107% S E 0.031- -
e muon tracking efficiency is comparable with Run 2 for |n| < 2.4 04b — LH Loose N - 5 +
i . - 0.02f -
- . . S . . . - — LH Med -
e it tracking efficiency is within 5% to the one in Run 2 in central region B samm 102 F |
0'2__ — LH Tight B ; 0.01 |—|—j: ______________ | _
e [Tk is more efficient for |n| > 2 - B - SR .5
1 | | 1 | | | | | | 1 | | | | | | | | | 1 | | | | —4 I | 11 | | 1 | 1 | | | | | I | -—I—*—I—d—;—l—d—' =I=F=I==I=I=|I | | | | I | | |
% o5 1 15 2 25 09 """90 20 30 40 50 60 %05 i 15 2 25
>1.015————F————F—— 7 L T | ] > L L L L A L L A B A A e plrue " [GeV] e
8 — ATLAS Simulation Preliminary ~ ==="" Run-2 — 8 | ATLAS Simulation Preliminary ~ ==="" Run-2 ]
2 1.01-Vs=14 TeV, HL-LHC o Tk — 2 | Vs=14 TeV, HL-LHC —o— ITk _
= — ITk Layout: 23-00-03 - =1.005 —ITk Layout: 23-00-03 —
L11.005=—Single 1, p, =10 GeV = @ | singlep, =100 Gev . Forward electrons 2.5 < |n| < 4.0
== — - -
= = = r® ] 3 L B L B B B B L L Py L B L L L L L BN B o B = LA A B L B BN L B '
0.995F% o= B ] € 14 ATLAS Simulation Preliminary - e - ATLAS Simulation Preliminary L = 05 ATLAS Simulation Preliminary -
— - B | © - Single e, pT = 100 GeV © Dijet, 20< pT < 60 GeV - 8 T Single e, pT = 100 GeV
== = 5 1.2F Vs=14Tev,(w =200 - Loose % 107 Vs =14TeV,(u) = 200 E £ [ Vs=14TeV,(u) =200 —@— Loose -
0.991 - . 1 — T 25<n<45 -@- Medium et E 25<n<45 O 04 25<m<45 —@— Medium
- - 0.995 © g - Mk Layout: 23-00.03 Tight g - T Layout: 23.0003 o oo a) - T Layout: 23.0003 Tight
0.985— = 5 ] I o g RalE 1 S oab E
= - — . 0'8:_ I —a— : E § i ° —— S - :*::*::*:_"_
0.98 — = 0.99 [ _ 0.6/ = 1072 = —— o E g 0.2 + —
R N B R B T TR B : A R I R B R S R - — ] e e C —p——0—0—
1 005 [ L . —] 1 005 I L NN S PR SO S AU SN RN S AN, SO IR AU NS S . S NP SO, U IO A SN R B SO S —] 0_4__ —— — O —— - e
= . = . - - e _o —— 0.1~ L —
& B ] QN B T 0.2~ — L C —a
c B 7 C B 7 C -
3 B — =] B ~ ~ ~ ] 0_|||||||||||I|||||||||||||||||||||| 10—3|||||||||||||| | IR TR | | O_|||||||||||||||||||||||||||||||||
o 11— — o 11— S et & i e ST & ST UT R PRI TIRP RS — 24 26 2.8 3 3.2 34 36 38 4 24 26 2.8 3 3.2 34 36 3 4 24 26 2.8 3 3.2 34 36 38 4
~— = - - = - mtruth| mtruth ]et| mtruth|
X | - X | -
= n - = B i
0-995_ ....................................... ] 0-995_ ....................................... ]
-4 -3 —2 —1 1 2 3 4 4 -3 -2 —1 0 1 2 3 4
Truth n Truth n Photons
m 1 1 1 I 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 > N I I I I I I I | > N 1 1 1 I 1 1 I I
S [ ATLAS Simulation Preliminary & [ ATLAS Simulation Preliminary 2 [ ATLAS Simulation Preliminary
> 1—_ L D T ] (?)\ — I I I [ TTT I L UL L L L ] _9 . q) 1 2 N ITk L t 23_00_03 N G_) 1 2 B ] N
c — ATLAS Simulation Preliminary ~ ==**" Run-2, {u) = 38 = c 1—ATLAS Simulation Preliminary === Run-2 | <24, (w=38  —] ) ITk Layout: 23-00-03 S B ayout: S — ITk Layout: 23-00-03
Q0 — Vs=14 TeV, HL-LHC —o— ITK, () = 200 - Q0 [ Vs=14 TeV, HL-LHC —6— ITk | < 4.0, () = 200 - © 0.8 = - Photon n| < 2.0, Photon p_ =20 GeV = - Photon | < 2.0, Photon p_ = 100 GeV
© 0.95 Tk La . 972.00- — RS, - . 92.00- - > — — B T “—— B T
= 1Tk Layout: 23-00-03 - = — ITk Layout: 23-00-03 = T 1 O 1 - ]
L] — t,p.>1GeV - W .95t S — IS O g oo
0.9~ = T @) — . _._—I—{F_D_ B S
0852_9_|_®I@—|—% ﬂ—z - ~0-6¢ I o ; 0.8 s B=R 0.8F iﬂ E
. = OE 0.9 — B O 6 N {+ O 6 -
0.8 — - _5 0.4r T T I
— 1 — — —
0.75— — 0.85— &) . [ ] [ a
= - 25 v & —O0— 04 - 04 I
0.7F- = - w02 * - - = (u =200 " C m- (W) = 200 ]
. E E 08__ i _._pT=1OOGeV 02_ —E|—<>—O ] 02_ —E|—<>—O ]
= = O™ - —+= Run—2H- vy, p_>15GeV A : Hy = Z i
065 PRI SR R N NN SR SR TR NN TR SR ST S N S SR N | | | [ | T ]
O 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 O i 1 I 1 1 | 1 1 ] O i 1 I 1 1 I 1 1 ]
o o 0 0.5 1 1.5 2 2.5 0 200 400 600 0 200 400 600
c c . . . .
g & Truth Photon n Conversion radius (mm) Conversion radius (mm)
< <
= =
0.95

Track parameter resolution

e Similar dy resolution is achieved for 2 GeV muons

Up to 20% improvement in light-jet rejection with 1Tk for a 77% b-jet efficiency working

point

e Using a smaller pixel pitch yields in an improvement of up to a factor 2 in z; resolution, and up to a factor 4 in dy resolution

for 100 GeV muons

e Improvement in pp resolution driven by the better strip resolution wrt to the current TRT
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Light-jet rejection
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Jet flavour tagging
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Conclusion

e The ITk extends n coverage to 4 (2.5 for the current ATLAS ID)

e The ITk is foreseen to provide same or better performance with respect to Run 2

e Optimized algorithms are expected to bring additional gain in performance
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