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Boost/Zilla, a Year Early?

At least they got the fog right!
(Photo credit to Robin)
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Apologies

e There were ~29 wonderful experimental talks this year
¢ |mpossible to cover them all in any amount of detail
e My apologies if | do not include your result!

e My selection is forced to biased and reduced
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BOOST Conquers All ?23




BOOST Conquers All

(Or at least the ATLAS homepage)
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Summary of new ATLAS results from
BOOST 2023

News | 31 July 2023

Machine learning is revolutionising Signal and noise
our understanding of particle “jets” s Briefing | 1 August 2

See more
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A Thriving Community ‘e
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A))

A Thriving Community ‘e
CMS

BOOST 2012: I

{  Special “zombie” prize for HI:
i Bringing jet substructure back in time, |
' with three talks this year!

EXPERIMENT
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ALICE

BOOST 2023: .
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Asking the Big Questions <

WHAT IS A DETECTOR?
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CMS Detector Performance ™

Steffen
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https://indico.physics.lbl.gov/event/975/contributions/8300/attachments/4045/5436/jet_performance_boost_23-07-23_final.pdf
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CMS Detector Performance ™

el pUPP gets upgraded' (9
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CMS Detector Performance

Steffen
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The HCal gets calibrated..
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CMS Detector Performance ™
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Impressive suite of results: the bread and butter
that makes everything else possible!
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The HCal gets calibrated..
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Impressive suite of results: the bread and butter

that makes everything else possible!

Anna: “When are ATLAS’s Run3 calibration plots coming?”’ &
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ATLAS Detector Performance ’(\z\),
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https://indico.physics.lbl.gov/event/975/contributions/8269/attachments/4048/5439/JetsMetBOOST.pdf

A))

ATLAS Detector Performance ey

Margherita

Bringing a new dimension
to pileup suppression!
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ATLAS Detector Performance
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Margherita
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Bringing a new dimension

to pileup suppression!

Huge effort over several years
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ATLAS Detector Performance

Margherita
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Bringing a new dimension

to pileup suppression!

Huge effort over several years

to optimize, validate,
and commission

Live for Run3 data!
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CMS:All ParticleNet, All The Time gy

Oz, Conggiao
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CMS:All ParticleNet, All The Time gy

1 (13 TeV) 0P CMS Simulation Preliminary (13 TeV)
> — 1 I 1 I I I 1 1 1 I I I 1 1 I I 1 I = > = ! ! ! _ | ! ! ! | ! ! ! I I ! ! ! ;
o = CMS - & H - bb vs QCD
[ i i 2 | 450 < pr <600 GeV, Inl < 2.4
L . . . . O pT < eV, Inl <2. ‘
'© | Simulation Preliminary ] = 80 < Mas < 140 GeV |
b = 1| W boson vs. QCD multijet ) /
() 1 O_ — gen ] — o 10~}
o F 500<p_ <1000 GeV, m*" <2.4 4 3 c :
g [ 65 <mg, <105 GeV ’ i 8
N -2 _| © -2
S 107°E E m 107}
ch - ] -
i P — DeepAKS8 | |
. .-- DeepAK8-MD
—_— | . ] -3 %, ]
10°E ParticleNet E el A — ParticleNet-MD bbvsQCD -
- _‘; - ParticleNet-MD o /%, — DeepDoubleBvL
- % DeepAK8-DDT (5%) - -/ . better —— DeepAK8-MD bbvsQCD
L *+ DeepAK8-DDT (2%) - |/ 4
double-b
1 0—4 NS ] | | | | ] | | ] | 10_4 “,"\I / ] | | | | | | | | | . | | | 1 | |
0 0.2 0.4 0.6 0.8 1 0.0 0.2 0.4 0.6 0.8 1.0
Signal efficiency Signal efficiency

M. Swiatlowski (TRIUMF) August 4,2023


https://indico.physics.lbl.gov/event/975/contributions/8302/attachments/4038/5441/BOOST_CMS_jet_tagging_calibration.pdf
https://indico.physics.lbl.gov/event/975/contributions/8301/attachments/4047/5437/23.07.31_BOOST_Xbbcc_performance_CL.pdf

3 1 E I I 1 I I I 1 1 1 I I I 1 E

C - CMS -

<) I . . ]

[ | Simulation Preliminary ]

% 10k W boson vs. QCD multijet i

o) E 500<p; <1000 GeV, ™" <2.4 1 e

- [ 65 <mg, <105 GeV { 4

- . ]

o i ]

| -

202

g | :

I P — DeepAKS ]

3 --- DeepAK8-MD

10°F ParticleNet =

N -~ ParticleNet-MD ]

: . % DeepAK8-DDT (5%)

-, *+ DeepAK8-DDT (2%) -

1 0—4 ] '»‘I | | | | ] | | ] | |
0 02 04 06 08 1

Signal efficiency

Background efficiency

10 CMS Simulation Preliminary (13 TeV)
: 1 T 1 | 1 1 1 | T T T I I T T T :
H - bb vs QCD
450 < pr <600 GeV, Inl<2.4 :
90 < msp < 140 GeV f
101 — &
1072 =
1073 72 ] -
- ‘.*,,,»f’ —— ParticleNet-MD bbvsQCD A
7% —— DeepDoubleBvL
I 4 better — DeepAK8-MD bbvsQCD
[/ double-b
1 0—4 0“”‘I | | | | | | | | | | | ] | | |
0.0 0.2 0.4 0.6 0.8 1.0

Signal efficiency

ParticleNet continues to be extremely performant!
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ParticleNet continues to be extremely performant!

Will we see a calibration for top tagging as well? (&0
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https://indico.physics.lbl.gov/event/975/contributions/8266/attachments/4049/5440/JMS_BOOST_2023_final.pdf
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LundNet for W-tagging, Transformers for both Hbb and W-tagging
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LundNet for W-tagging, Transformers for both Hbb and W-tagging

ParticleNet is great, but there’s always a bigger fish? &«
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Calibrations: Ever More Exquisite o~
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Anomaly detection: not just for
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“Everybody get on board the Lund Plane!”
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Beyond Basic Lund
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https://indico.physics.lbl.gov/event/975/contributions/8308/attachments/4092/5504/Chahrour_BOOST_2023_final.pdf
https://indico.physics.lbl.gov/event/975/contributions/8312/attachments/4107/5525/cbaldenegroBOOST23.pdf
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https://indico.physics.lbl.gov/event/975/contributions/8299/attachments/4102/5519/2023-08-02.rehlers.alice_substructure_boost.v2.pdf
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Accomplishments

Doing the impossible?

CMS-HIG-21-008
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e CMS TDR (2006): “The [Higgs] decay modes into cc [..] pairs [..] do not play a relevant

role at the LHC.”
[as pointed out by Clemens Last year]

e The BOOST community made it possible :)
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Doing the impossible?

CMS-HIG-21-008
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e CMS TDR (2006): “The [Higgs] decay modes into cc [..] pairs [..] do not play a relevant

role at the LHC.”
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[as pointed out by Clemens Last year]

e The BOOST community made it possible :)
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Doing the impossible? And many more!

CMS-HIG-21-008
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e CMS TDR (2006): “The [Higgs] decay modes into cc [..] pairs [..] do not play a relevant

role at the LHC.”
[as pointed out by Clemens Last year]

e The BOOST community made it possible :)
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and measurements!

e CMS TDR (2006): “The [Higgs] decay modes into cc [..] pairs [..] do not play a relevant
role at the LHC.”

[as pointed out by Clemens Last year]
e The BOOST community made it possible :)
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The Final Word




The Final Word

BOOST 2010:These aren’t your daddy’s jets

BOOST 201 |:“First” data

BOOST 2012: Kids in a candy store

BOOST 201 3: Bringing substructure into the mainstream
BOOST 2014:if you ain’t boostin’ you ain’t livin’

BOOST 2015:What a difference five years makes

BOOST 2016:1 got 99 problems but my BOOST ain’t one
BOOST 2017: Deep thinking jets, they are among us
BOOST 2018: DeepBOOST

BOOST 2019: If you ain’t boostin’ in the morning, go back to bed!
BOOST 2020: ..

BOOST 2021: Jet vettin’ without jet settin’

BOOST 2022: we are all about that boost (no treble)
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The Final Word

BOOST 2010:These aren’t your daddy’s jets

BOOST 201 |:“First” data

BOOST 2012: Kids in a candy store

BOOST 201 3: Bringing substructure into the mainstream
BOOST 2014:if you ain’t boostin’ you ain’t livin’

BOOST 2015:What a difference five years makes

BOOST 2016:1 got 99 problems but my BOOST ain’t one
BOOST 2017: Deep thinking jets, they are among us
BOOST 2018: DeepBOOST

BOOST 2019: If you ain’t boostin’ in the morning, go back to bed!
BOOST 2020: ..

BOOST 2021: Jet vettin’ without jet settin’

BOOST 2022: we are all about that boost (no treble)

BOOST 2023:Through BOOST, all things are possible (so jot that down)
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See you next year!
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