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As you’ll see, we collaborate quite closely
with the SU ATLAS group on many topics!
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Physics

As you’ll see, we collaborate quite closely analysis

with the SU ATLAS group on many topics!

HL-LHC
upgrades

Luminosity




Physics

analysis
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Higgs physics

e Cornerstone of LHC program ATLAS-CONF-2021-014 (briefing)

————— > 6000 I I I I I I I | I I I I I I I I | I I I I | I I I I_
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Searches for HH

production - big goal
of HL-LHC program
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-014/
https://atlas.cern/updates/briefing/Higgs-boson-W-boson
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Higgs physics

e Cornerstone of LHC program ATLAS-CONF-2021-014 (briefing)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-014/
https://atlas.cern/updates/briefing/Higgs-boson-W-boson
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Higgs physics

e Cornerstone of LHC program ATLAS-CONF-2021-014 (briefing)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-014/
https://atlas.cern/updates/briefing/Higgs-boson-W-boson
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Higgs physics

e Cornerstone of LHC program ATLAS-CONF-2021-014 (briefing)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-014/
https://atlas.cern/updates/briefing/Higgs-boson-W-boson

BSM with long-lived particles

Long-lived
neutralinos
decaying via
small RPV
couplings

* New long-lived particles appear In
many BSM theories

» Suite of searches targeting
sighatures with displaced vertices
(DVs) in inner tracker

 Search for DVs in multijet events
just unblinded but not yet public —

except in Giulia’s thesis &



http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-312007

See also Filip’s talk
in a few mins!

Long-lived
neutralinos
decaying via
small RPV
couplings

New long-lived particles appear in
many BSM theories

Suite of searches targeting
sighatures with displaced vertices
(DVs) in inner tracker

Search for DVs in multijet events
just unblinded but not yet public —

except in Giulia’s thesis &



http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-312007




Luminosity with tracks

Luminosity critical component of
all physics analyses

— uncertainty can limit precision
of measurements (e.g. Xxsec)

Redundancy is key — many algs!

Alex & Giulia conveners of
Inner Detector Luminosity group

Rabia studies emittance scans to
help time stability of calibration

1071

1072

1 0—3 L 1 1 1 L 1 1 1 L 1 1 1 | Ll L1 1 | I

]

ATLAS Simulation Preliminary
Vs =13 TeV

Pythia8 A3 minimum bias MC w/o pile-up

Track-multiplicity pdf

—oe— 2017 trk sel., mean: 1.715+ 0.001

=, —*— 2016 trk sel., mean: 3.763 = 0.002
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Luminosity with tracks

Luminosity critical component of
all physics analyses

— uncertainty can limit precision
of measurements (e.g. Xxsec)

Redundancy is key — many algs!

Alex & Giulia conveners of
Inner Detector Luminosity group

Rabia studies emittance scans to
help time stability of calibration
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Pythia8 A3 minimum bias MC w/o pile-up
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—&— 2016 trk sel., mean: 3.763 + 0.002
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Luminosity with tracks

« Luminosity critical component of = |
all physics analyses :
— uncertainty can limit precision 107
of measurements (e.g. Xxsec) ‘

* Redundancy Is key — many algs! 10°

ATLAS Simulation Preliminary
Vs =13 TeV

Pythia8 A3 minimum bias MC w/o pile-up

Track-multiplicity pdf

—oe— 2017 trk sel., mean: 1.715+ 0.001
—&— 2016 trk sel., mean: 3.763 + 0.002

]

e Alex & Giulia conveners of
Inner Detector Luminosity group

e Rabia studies emittance scans to
help time stability of calibration

Preliminary Run-2 luminosity in ATLAS-CONF-2019-021, hard work on reducing uncertainties since, soon final result and paper...

I | T T T T
1200~ ATLAS Simulation Preliminary
_ (s=13TeV
1 000_— Toy model w/ MC track pdf

| —e— 2017 trk sel., fitted slope: 1.7149+ 0.0004
—2— 2016 trk sel., fitted slope: 3.7584 + 0.0009
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-021/
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Online luminosity

 Luminosity must be measured
during data taking for e.q.

e Feedback to LHC machine

Adjustment of menu and noise
thresholds etc for trigger
system

Olle & CO conveners of
Luminosity Operations & Online
Software group

Fill: 6271 E: 6499 GeV t(SB): 05:51:32 04-10-17 17:10:47

PROTON PHYSICS: STABLE BEAMS

6499 GeV I(B1): 1.63e+14 1.68e+14

Inst. Lumi [(ub.s)A=1] IP1: 9972.00 IPS: 9881.63 PB,323.59

FBCT Intensity and Beam Energy Updated: 17‘1&45 ln" «ntaneous Luminosity Updated: 17:10:4-,
700

BIS status and SMP flags
Comments (04-0Oct-2017 16:38:29) Link Status of Beam Permits

Global Beam Permi
Celebrating another big LHC achievement:

** 100fb-1 since 2010 ***

crossing angle at 130Qurad inIP1/5
AFS: 25ns_1836b_1824 1052 _1688 96bpi_20i8b4e

Exciting May-June with Run 3 starting and collisions back in LHC!



 Luminosity must be measured
during data taking for e.q.

e Feedback to LHC machine

 Adjustment of menu and noise
thresholds etc for trigger
system

* Olle & CO conveners of
Luminosity Operations & Online
Software group

Online luminosity

E: 6499 GeV t(SB): 05:51:32 04-10-17 17:10:47

Energy: 5499 I(B1): 63e+1 I(B2):
1.5E14 \ : 600 __|. T T [T T T T [T T T T [T T T T [T T T T [T T T T[T T T T[T 11 4—_
= - ATLAS Online, 13TeV  [Ldt=146.9 fb -
SE13 -Q __ __
o 500¢ 2015; <u>=13.4
2 B 2016: <u>=25.1 _
S 400~ 2017: <u>=37.8 _]
) f= - 2018: <u>=36.1
g B Total: <u>=33.7 ]
9 - 300 —
00 8 B _
'e _ _
o 200 ]
S N _
G> B _ \S}
oC - 13
100— -8
O =050 30 20 B0 g0

ool
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10 20 30 40 50 60 70

Mean Number of Interactions per Crossing

Exciting May-June with Run 3 starting and collisions back in LHC!
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] HL-LHC throughout 2030s

14 TeV

13 14 Tov EXED

13 TeV energy
Diodes Consolidation
splice consolidation cryolimit LIU Installation _ _ HL-LHC
7 TeV 8 TeV button collimators interaction o inner _t”p||<?t _ installati
R2E project regions Civil Eng. P1-P5 radiation limit instaliation
2011 2012 2013 2014 2015 2016 2{0) 4 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 IIIIII“
5to 7.5 x nominal Lumi
ATLAS - CMS —
experiment upgrade phase 1 ATLAS-CMS  +—
beam pipes : : , : HL upgrade
nominal Lumi 2 x nominal Lum|JI ALICE - LHCDb | 2 x nominal Lumi

75% nominal Lumi I I/— upgrade
/m m m integrated [EAYURI
luminosity REIVR{ o3

* High-Luminosity phase of LHC will deliver 90% of the data during 2030s

 Up to 200 pp interactions per bunch crossing, necessitating substantial
detector upgrades

10



(TDR here!)

New type of detector,
separates interactions in same
bunch crossing in fime
dimension

Low-Gain Avalanche Diode
silicon technology

3.60M channels

o(t) = 30 ps for
charged particles

11


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/UPGRADE/CERN-LHCC-2020-007/

 High-granularity — low occupancy
— good linearity vs u

* EXxcellent timing resolution provides
handle on tricky backgrounds

W W2

 KTH initiated project to equip HGTD
with luminometer capabilities

— responsible for developing
luminosity readout system

HGTD lumi readout system

®w U FT T T T T T T T T T T T T T T T T T T T
E — ATLAS Simulation 7
N 3000— Front and back side of —
— - first cooling plate -
(:g 2500 24 <nl<2.8 =
kS = =
— 2000 —]
) — _
O — 7
g 1500—— _ L o —
= — Linear + multiple hit correction
- — - = Linear ]
© 1000 — e Full Simulation ]
% — * Toy MC based on u=1 events —
500 — —]
O : IIIIIIIIIIIIIIIIIIIIIII :
g 1004~~~ T T IoToo-- ===
£ 1.002 o aeem=====TT7T . —
O It o Siel TLLLLD S ILLLr kmmmman Y msmssssssssssssssssssss===== I, SO
% 0.998 — %ﬁ‘:&'ﬁ‘ 9

t 0.996 | | ¢ % " 0w,

9 0) 50 100 150 200

= Number of interactions

* Also significant software activities:
simulation development,
reconstruction and performance
studies

12
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i=d  HGTD leadership roles

Resources Coordinator 1 October 2021
Ana Henriques

/

HGTD PL
J. Guimaraes da Costa
Deputy PL
Sebastian Grinstein

Schedule and Risk Manager
Zhaoru Zhang

8.1 8.2 8.3 8.4 ”8.5, 8.6, 8.7” ”8.5, 8.6, 8.7” 8.8 8.8.4 Simulation
Sensors Flerctranics Luminosity, DAQ Modules and Mechanics Services, Assembly Demonstrator Test beam Performance
Gregor Kramberger <« B.Lund-Jensen » and Control Detector Units Aboud Falou Installation Stefan Guindon Djamel Boumediene and Phvsics
Sebastian Grinstein N. Seguin-ivioreau « Jonas Strandberg » Lucia Masetti Peter Teterin Sergei Malyukov Marisol Manzano Lucia C. Garcia « Alexander Leopold »

Mengqing Wu Zhijun Liang Ana Henriques Yusneng wu
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* Physics analysis: Higgs measurements, HH, BSM with LLP searches
 Luminosity: ID luminosity measurements, operations & online software

 Upgrades for HL-LHC: High-Granularity Timing Detector
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