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Who are we?

~15 members
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~25 members
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~20 members

* numbers not well normalised
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Many things going on!
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Many things going on!
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Introduction

Overview of physics a

Speaker: Jonas Strandb h e re .

@ KTH-ResearchTopic...

Overview of physics a

Speaker: Kristian Damlu

A Lund.pdf

Overview of physics a

Speaker: Alex Kastanas

[A SU.ATLAS.PhysicsA..

Overview of physics a

Speaker: Rebeca Gonzal

[A UU_ATLASSwedenD..

Break

Brainstorming in small groups

and talk to us!
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What is ATLAS?

https://cds.cern.ch/record/1095924

Muon Detectors Tile Calorimeter

Toroid Magnets

Solenoid Magnet

SCT Tracker

Liquid Argon Calorimeter

Pixel Detector

TRT Tracker

UNIVERSITET

Ruth Pottgen

Partikeldagar 2018, Lund

17 Oktober 2018


https://cds.cern.ch/record/1095924

What is ATLAS?

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
Calorimeter detectors
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What does this give us?
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fantastic LHC and ATLAS performance —> at end of run-2: ~150/fb to analyse!
» many publication on full run-2 data set being worked in Sweden

» will keep us busy during upcoming shutdown (2019/20)
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What do we do?

main areas of ongoing ATLAS activities (i.e. not upgrade related)
» detector operations & data acquisition see Christian’s talk

* (physics objects) performance

» data analysis

* computing

* sometimes separation not clear cut

all groups very active in all three of these

« collaboration in various places

» discussed on Monday where more synergies could be exploited

work made possible and supported by

Knut-and-Alice-Wallenberg foundation, European Research Council, Vetenskapsradet

individual and project grants, fellowships
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Operations

the entire collaboration has to take part in running the experiment and ensuring we take good data

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Swedish groups involved in
* transition radiation tracker (TRT): LU

« hadronic (tile) calorimeter: SU

» level-1 calo trigger (L1Calo): SU

» presampler (LAr): KT
» triggering (jets, taus, data quality (DQ)): LU, UU
* luminosity: LU, SU, KTH

» online and offline shifts: all

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector RTIRT Tracker

Ruth Pottgen 7 Partikeldagar 2018, Lund 17 Oktober 2018
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Operations — Example: TRT

ATLAS-CONF-2011-006

TRT information important for ATLAS tracking
— 2 —
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* measured: drift time
this relation is determined for every run we take

* wanted: position
(and tfor MC as well)

—> calibration of r(t) relation

(iterative fit procedure) Lund Ph.D. students very active in this
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-006/

Operations — Example: Luminosity

luminosity measurement important for ~all ATLAS analyses!
_und: coordination of luminosity analysis,
eading role in design/construction of LUCID luminometer
KTH/SU: 3 rotemitniers\
uminosity track counting
» #(tracks) proportional to #(pp collisions per bunch-xing)
S O
» calibrated lumi measurement provided (with DESY) = E
- new, more robust tracking working point 2%
& 2
» updated s/w framework It
F %
online luminosity B3
_2:—
» development/maintenance of s/w and infrastructure -3F
. . —4 =
» QOutstanding Achievement Award for Alex Kastanas A:
Ll D Ruth Pottgen 9 Partikeldagar 2018, Lund

4 sets of 4 Photomultipliers
Cherenkov medium: Quartz windows
Gain calibration: Bi-207 sources

Reduced acceptance

ATLAS Preliminary
's=13 TeV

AEMEC o TILE
oFCal + Z counting
® Tracking TPX

| | I | | | | | | | | | | | | | | | | |
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Day in 2017
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https://atlas.cern/updates/atlas-news/outstanding-achievement-awards-2018

Operations — Example: Luminosity

luminosity measurement important for ~all ATLAS analyses! il i s
Gain calibration: Bi-207 sources
_und: coordination of luminosity analysis,
eading role in design/construction of LUCID luminometer
Reduced acceptance
KTH/SU: b e
Gain calibration: = i =
uminosity track counting P o Carbon fiber support =
» #(tracks) proportional to #(pp collisions per bunch-xing)
. . . . ) 5:' I I [ | | =
» calibrated lumi measurement provided (with DESY) i & o ATLAS Preliminary —
: : : 5 =3 s=13 TeV E
* new, more robust tracking working point \ : Zg Do -
~> QQJ ?_ I 0 _E
» updated s/w framework 2 1t @ E
_|<c_? O'! ;
online luminosity E E
: : —2E AEMEC  © TILE E
» development/maintenance of s/w and infrastructure -3 CFCal Zcounting -
. . —4 = ® Tracking * TPX —
» Qutstanding Achievement Award for Alex Kastanas P N I -
- Jun29 Jul29 Aug28 Sep27 OctZ27
Day in 2017
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https://atlas.cern/updates/atlas-news/outstanding-achievement-awards-2018

Performance

understand how physics objects (jets, electron, muons, taus) behave in the detector/trigger

provide this knowledge to all of ATLAS as foundation for data analysis

Swedish groups/members have (had) leading roles in various areas for a long time

main performance areas in Sweden (snapshot):
* Jets
» SU: tile calorimeter response at cell-level as input to jet energy scale calibration,
jet+Ermiss group convener (C. Clement), identification of jets from b-quarks (and DQ, S. Strandberg)

- LU: (combination of) jet energy scale calibration for fat + narrow jets, calibration of trigger-level jets
* faus:

- UU: fake tau task tforce (created early 2018, lead by A. Ferrari)

—> aims to develop unified method for all ATLAS

» trigger

» LU: jet trigger performance (jet trigger coordinator W. Kalderon)

 UU: tau trigger (DQ contact)

Ruth Pottgen 10 Partikeldagar 2018, Lund 17 Oktober 2018
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Performance

also (at least in this talk):

understand detector usage for unconventional signatures \ \ .
(long-lived particles (LLPs), displaced decays) \\\ =2 SIANIEE HEps
—1
challenges: \\ : /
» triggering (usual triggers not designed to capture such events) e i tk/\\ ///

+ knowledge of inner detector material distribution

(background from vertices due to material interactions) . -
high track multiplicity e .

» special tracking for tracks with large impact parameter reen ot s
(CPU intensive, subset of data: DRAW_RPVLL) e
charged or neutral

'@ between PV and DV
KTH+SU: &

» long-standing interest and expertise in these signatures =

» expertise in (special) reconstruction

» future possibilities to include in trigger? (also UU)

Ruth Pottgen 11 Partikeldagar 2018, Lund 17 Oktober 2018
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Analyses

very broad, diverse spectrum of physics topics and analyses covered across the universities

Uu

- charged Higgs
- di-Higgs

» leptoquarks

» combination
» top-Higgs interplay
» displaced signatures
» SHIFT (compositeness/VLQ)

Lund
» same-sign dilepton
» leptoquarks
» Dark Matter
- dijet, TLA, mono-H
* resonances
+ dijet, ttbar

Ruth Pottgen 12 Partikeldagar 2018, Lund 17 Oktober 2018
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Analyses

very broad, diverse spectrum of physics topics and analyses covered across the universities

UuU

» charged Higgs
- di-Higgs
» leptoquarks

+ combinatiC

» displacec
« SHIFT (compogiteness/t.Q)

—

» same-sign djleptos
» leptoquarks
» Dark Matter
- dijet, TLA, mono-H
* resonances
+ dijet, ttbar
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Dark Matter

ATLAS (collider experiment) provides many different angles
now being collected in a “Common Dark Matter” working group, C. Ohm (KTH) one of the conveners,

also organiser of the LHC DM working group (previously C. Doglioni (LU))

within Swedish groups:

“conventional”: missing transverse energy initial state radiation (ISR) associate production

SU: stop pair, mono-jet by, & W, .. Ermiss Y, Z, h, ..

LU: mono-Higgs(bb) (and WW) \f >

~

ETmiss

Ruth Pottgen 13 Partikeldagar 2018, Lund 17 Oktober 2018
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Dark Matter

ATLAS (collider experiment) provides many different angles
now being collected in a “Common Dark Matter” working group, C. Ohm (KTH) one of the conveners,

also organiser of the LHC DM working group (previously C. Doglioni (LU))

within Swedish groups:

“conventional”: missing transverse energy initial state radiation (ISR) associate production

J7 Y7 Z W mISS Y, Z, h,

SU: stop pair, mono-jet
LU: mono-Higgs(bb) (and WW) \g i. >
‘ETmSS

N e o N e visible mediator searches
/ \

if then » various di-jet searches @LU

PN

DM » including trigger-level analysis (TLA)

LUNDS Ruth Pottgen 13 Partikeldagar 2018, Lund 17 Oktober 2018
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Dark Matter

result tasting

di-jet mass search <1 TeV limited by trigger bandwidth : SU
« use less information —> TLA oo \ y
» use more complex final states (dijet+ISR, 4-jet) g ; same analysis also sensitive to

U p> | 4 | other BSM signatures, e.g. stop

 more ideas for future (TLA di-jet+ISR? ...) t pair, compressed SUSY, VLQs?

ATLAS Preliminary July 2018 Vs =13 TeV, 3.6-37.0 fb™’ S T o o T T T T L
o O.35_| l | T T T T T [ T T T T T T[T o ~ 10 = —e— Observed 95% CL ATLAS =
(@) 95% CL upper limits Il = p =
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- , 18510 £ 10° g 40, 0 — XX =
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| DlraC Dark Matter |y* | - O 3 ‘_' N —] Phys. Rev. D 96, 052004 (2017) § §
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https://arxiv.org/abs/1711.11520

Long-Lived Particles

weak couplings — long lifetimes

Pixel Layer-2 Track ® Secondary Vertex
® Required Hits

e.g. R-parity violating (RPV) SUSY Pixel Layer- © Mlowe i

+ Forbidden Hits

» R-parity conservation imposed to avoid proton decay
Pixel B-Layer
» lightest SUSY particle can’t decay L
BL-
—> stable, DM candidate X
» but: proton stability allows various non-zero RPV couplings
» it small, SUSY particles become long-lived - —
g (R-hadron) — qq % ; m(x.) = 100 GeV SUSY 2018
) . . >'3000 [ ® RPCOL26jets anxvi171202002 (\(§=13‘('_I'eV, sef”)  ATLAS Preliminary
various other scenarios, e.g. split-SUSY 87 o penzenmer e SR AY) - Expectec
B LT D onargntwrivramonas (ot oV, 22 1) oo oserved
) i ) E 2500 | Stopped glu%nc_; arXiv:1310.6584 (fs=7.8 Tey,’5_.b,23 b7 ’
in general: displaced signatures g
(displaced vertices/jets, emerging jets...) 2 2000 £*- s
» usual trigger/reco/analysis cuts not designed for these! 1500 :
» development of non-standard solutions b
at KTH, SU and UU (future) S _ s
500_ | |||||I| l ||||||I|E l ||||||I| l |§IIIII| I| IEIIIIII| I’IIIIIII| l ||||||I| l Il
102 107 11100 1 102 10°  10* p[pg]
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Le pth Uad rkS speaking of RPV SUSY...

part of many BSM theories, explain similarities between quark and lepton sectors in SM

renewed interest in past years due to anomalies in B-meson decays

LU and SU: searches for 1st and 2nd generation (using 2015+2016 data)

pair production of scalar LQs

latest public result: http://iopscience.iop.org/article/

» includes lepton-neutrino channel for tirst time since 2011 10.1088/1367-2630/18/9/093016
N 1_|_| L | 1T T 1 | T T 1 | L || ||||| :'I I T Iyl I_I_
. . . .. . o - i L
» introduces use of BDT for signal/background discrimination 2 09 ATHAS Y
— e . g _
— 3 | L
o O'8§ All limits at 95% CL A :
0.6 /4 —
: / :
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Di-Higgs

speaking of di-Higgs

one of the main topics at UU now (after traditional involvement in charged Higgs searches)

we have discovered a Higgs, but there still is a lot to learn about it

» currently Higgs properties can only be studied at LHC (or even HL-LHC)

* window to new physics!

* enhancead production by BSM processes

* new resonances decaying to HF
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Di-Higgs

speaking of di-Higgs

@UU: HH—> bb tau tau arxiv:1808.00336
similar challenges as H*: (many) BDTs, fake taus.. = F
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also interest in all other groups for the future!
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Further Synergies

brainstorming on Monday — is there more we can do with our collective expertise?

» long-lived particles:
» KTH+SU already collaborating
* interesting connections to Dark Matter programme in Luna

» triggering using tracker information (all four groups)
» performance studies on LLP signatures

* Higgs
« H—>WW (KTH), HH (UU), H**+ (LU), mono-H (LU), SHIFT
» exploit UU expertise with taus also in H** (taus being addeq)

» multi-lepton searches (connects back to HH—>VV\VV)

» 3rd generation
» (s)tops (SU), VLQ (UU), ttbar (+DM) (SU), SM ttV (SU), SHIFT
» top-tagging! (all but SM)
* PF jets
« t+ DM
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Summary
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very lively physics programme in Swedish groups

» important contributions to running of the
experiment and understanding its performance

* broad spectrum of data analyses
* measurements

» searches

- SUSY

- Dark Matter

» Exotics (extra dimensions, VLQs..)
» more exotics (LLPs, monopoles...)

» plans to tighten collaborations within Sweden

many results on full run-2 data set in the works

run-3 coming up fast!

Ruth Pottgen

UNIVERSITET

21 Partikeldagar 2018, Lund 17 Oktober 2018



