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At least they got the fog right!
(Photo credit to Robin)
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• There were ~29 wonderful experimental talks this year

• Impossible to cover them all in any amount of detail

• My apologies if I do not include your result!

• My selection is forced to biased and reduced

Apologies
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Well done to all the speakers: 
This was an amazing week of talks!
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(Or at least the ATLAS homepage)
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BOOST 2012:

BOOST 2023:

Special “zombie” prize for H1: 
Bringing jet substructure back in time, 

with three talks this year!
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Asking the Big Questions
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CMS Detector Performance
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Steffen 

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
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Steffen Pileup mitigation in Run 3

0 10 20 30 40 50 60 70
Number of interactions

0

0.1

0.2

0.3

Je
t e

ne
rg

y 
re

so
lu

tio
n

CHS

PUPPI v11a

PUPPI v15

CMS
Preliminary
Simulation
CMS
Preliminary
Simulation

(13 TeV)

corrected
Response-
corrected
Response-

, R=0.4TAnti-k , R=0.4TAnti-k
 = 500 GeV

T
p  = 500 GeV

T
p

| < 2.5η2 < | | < 2.5η2 < |

0 10 20 30 40 50 60 70
Number of interactions

10

15

20

Je
t m

as
s 

re
so

lu
tio

n 
[%

]

CHS

PUPPI v11a

PUPPI v15

CMS
Preliminary
Simulation
CMS
Preliminary
Simulation

(13 TeV)

Bulk gravitonBulk graviton
, R=0.8TAnti-k , R=0.8TAnti-k

 < 90 GeVgen
SD70 < m  < 90 GeVgen
SD70 < m

 < 600 GeV
T

400 < p  < 600 GeV
T

400 < p

• PUPPI default method in Run 3 (using v15)


• PUPPI more stable against pileup in substructure variables


• New DeepJet training on AK4 PUPPI jets using Run3 data


• Improved performance w.r.t. Run2 training (CHS in training) 

CMS-DP-2023-012

5

PUPPI gets upgraded! 🐶

https://indico.physics.lbl.gov/event/975/contributions/8300/attachments/4045/5436/jet_performance_boost_23-07-23_final.pdf
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PUPPI gets upgraded! 🐶

Jet calibration in CMS
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• Residual correction as a function of 


• Derived from +jets events after calibrating 
 mass


• using MPF method 


• and Direct Balance (DB) method


• Consistent with HCAL barrel scale shift due to 
miscalibration: 0.90 (Era C), 1.08 (Era F), and 
1.10 (Era G) 

pT,jet
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Rjet,DB =
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11

The HCal gets calibrated…

https://indico.physics.lbl.gov/event/975/contributions/8300/attachments/4045/5436/jet_performance_boost_23-07-23_final.pdf
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The HCal gets calibrated…

Impressive suite of results: the bread and butter 
that makes everything else possible!

https://indico.physics.lbl.gov/event/975/contributions/8300/attachments/4045/5436/jet_performance_boost_23-07-23_final.pdf
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The HCal gets calibrated…

Impressive suite of results: the bread and butter 
that makes everything else possible!

Anna: “When are ATLAS’s Run3 calibration plots coming?” 😅

https://indico.physics.lbl.gov/event/975/contributions/8300/attachments/4045/5436/jet_performance_boost_23-07-23_final.pdf
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Margherita 

https://indico.physics.lbl.gov/event/975/contributions/8269/attachments/4048/5439/JetsMetBOOST.pdf
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Margherita 
Bringing a new dimension

to pileup suppression!

https://indico.physics.lbl.gov/event/975/contributions/8269/attachments/4048/5439/JetsMetBOOST.pdf


M. Swiatlowski (TRIUMF) August 4, 2023

ATLAS Detector Performance

10

0.1 0.12 0.14 0.16 0.18 0.2
|θ|tan×φcos

0

0.02

0.04

0.06

0.08

0.1

|θ
|ta

n
×

φ
sin

210

310

410

[M
eV

]
φ

0.
02

5
× η

En
er

gy
 / 

0.
02

5

ATLAS Preliminary LAr Endcap C
Run 325713 Event 426221175
All Cells

0.1 0.12 0.14 0.16 0.18 0.2
|θ|tan×φcos

0

0.02

0.04

0.06

0.08

0.1

|θ
|ta

n
×

φ
sin

210

310

410
[M

eV
]

φ
0.

02
5

× η
En

er
gy

 / 
0.

02
5

ATLAS Preliminary LAr Endcap C
Run 325713 Event 426221175
Cells in Clusters

0.1 0.12 0.14 0.16 0.18 0.2
|θ|tan×φcos

0

0.02

0.04

0.06

0.08

0.1

|θ
|ta

n
×

φ
sin

210

310

410

[M
eV

]
φ

0.
02

5
× η

En
er

gy
 / 

0.
02

5

ATLAS Preliminary LAr Endcap C
Run 325713 Event 426221175
Cells in Clusters with Timing

60−

40−

20−

0

20

40

60

ce
ll 

t [
ns

]

110210310
Eσcell |E|/

ATLAS Preliminary
= 13 TeVs

2017 data
5000 events
LAr EM barrel

 layernd2

 < 0cellE
60−

40−

20−

0

20

40

60

ce
ll 

t [
ns

]

1

10

210

310

1 10 210 310
Eσcell |E|/

 > 0cellE

Margherita 
Bringing a new dimension

to pileup suppression!

Huge effort over several years
to optimize, validate,

and commission

https://indico.physics.lbl.gov/event/975/contributions/8269/attachments/4048/5439/JetsMetBOOST.pdf
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Margherita 
Bringing a new dimension

to pileup suppression!

Huge effort over several years
to optimize, validate,

and commission

Live for Run3 data!

https://indico.physics.lbl.gov/event/975/contributions/8269/attachments/4048/5439/JetsMetBOOST.pdf
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Oz, Congqiao 

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
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Oz, Congqiao 

ParticleNet continues to be extremely performant!

https://indico.physics.lbl.gov/event/975/contributions/8302/attachments/4038/5441/BOOST_CMS_jet_tagging_calibration.pdf
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CMS: All ParticleNet, All The Time

12

Oz, Congqiao 

ParticleNet continues to be extremely performant!

Will we see a calibration for top tagging as well? 🤔

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
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ATLAS: To Lund and Beyond!

13

Jad 

1

https://indico.physics.lbl.gov/event/975/contributions/8266/attachments/4049/5440/JMS_BOOST_2023_final.pdf
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ATLAS: To Lund and Beyond!

13

Jad 

LundNet for W-tagging, Transformers for both Hbb and W-tagging

ParticleNet is great, but there’s always a bigger fish? 🐟

1

https://indico.physics.lbl.gov/event/975/contributions/8266/attachments/4049/5440/JMS_BOOST_2023_final.pdf
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Oz, Congqiao 

Ever more sophisticated calibrations
being performed for taggers
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Calibrations: Ever More Exquisite

14

Oz, Congqiao 

Ever more sophisticated calibrations
being performed for taggers

This is the hard part: not the NN!

Special “BOOST Community Spirit” prize for Oz and Petar: 
Bringing a new idea to the community for feedback

 before continuing to develop it. Bravo! 👏

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
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Jad 
“Your network doesn’t
need to be IRC safe,

but if it uses IRC un-safe 
information, it might

be less robust”

https://indico.physics.lbl.gov/event/975/contributions/8266/attachments/4049/5440/JMS_BOOST_2023_final.pdf
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But It’s Still About Modeling…

15

Jad 
“Your network doesn’t
need to be IRC safe,

but if it uses IRC un-safe 
information, it might

be less robust”

Will we reach a point
where tagger systematics

grow too large?

https://indico.physics.lbl.gov/event/975/contributions/8266/attachments/4049/5440/JMS_BOOST_2023_final.pdf
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Searches March Onward…

17

b* → tWLauren Mario 
Top-philic Z′￼

Wide variety of searches continue to march on!

Taggers (even simple ones) are a key part of the analysis toolkit

https://indico.physics.lbl.gov/event/975/contributions/8310/attachments/4064/5459/BOOST_BSM_Res_V3.pdf
https://indico.physics.lbl.gov/event/975/contributions/8270/attachments/4058/5453/Boost23_Campanelli.pdf
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Exciting new sector for searches, and potential for 
interesting relationships to our QCD measurements!

(see Jennifer’s talk)

2

https://indico.physics.lbl.gov/event/975/contributions/8270/attachments/4058/5453/Boost23_Campanelli.pdf
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2 is compatible 
with 0

Lauren Mario 
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CENSORED

Lauren 

Even if I’m not supposed
to quote the new 750 GeV CMS

excess, something is back :)

https://indico.physics.lbl.gov/event/975/contributions/8310/attachments/4064/5459/BOOST_BSM_Res_V3.pdf
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Anomaly detection: not just for
LHCOlympics anymore!

Wasikul, Elham 
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Anomaly detection: not just for
LHCOlympics anymore!

Wasikul, Elham 

When will we find the 
first confusing bump? 🤔

https://indico.physics.lbl.gov/event/975/contributions/8311/attachments/4060/5483/Wasikul_Islam_Anomaly_Detection_BOOST_talk_2023.pdf
https://indico.physics.lbl.gov/event/975/contributions/8271/attachments/4078/5478/BOOST_talk_Elham_Aug2023.pdf
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Jennet Prajita 
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Higgs-tagging is becoming a key part of the Higgs toolkit!

Analysis of production modes, Higgs properties, etc. all
coming to rely on boosted techniques

Jennet Prajita 

https://indico.physics.lbl.gov/event/975/contributions/8306/attachments/4062/5457/Dickinson_BOOST23_CMSVBF_vf.pdf
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Adam

Hugely differential, impressively precise

This isn’t your 2011 measurement!

https://indico.physics.lbl.gov/event/975/contributions/8313/attachments/4070/5493/BOOST%202023%20-%20ATLAS%20Substructure%20in%20Top%20-%20Adam%20Rennie.pdf
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“Everybody get on board the Lund Plane!”
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just measuring
the plane…
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We started
just measuring
the plane…

Now we can use
it to say things
about QCD!

3, 4
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Understanding Grooming

28

Raymond 

Fantastic measurements
of jet grooming properties

even in pp from STAR,
ALICE, and more!

5, 6

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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Raymond 
Patterns of emissions

can be used to search for
“point-like” scattering

in QGP
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Lund Plane for QGP

29

Cristian 

Raymond 
Patterns of emissions

can be used to search for
“point-like” scattering

in QGP

Some disagreement between
CMS and ALICE on

interpretations here?
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Lund Plane for QGP
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Cristian 

Raymond 
Patterns of emissions

can be used to search for
“point-like” scattering

in QGP

Some disagreement between
CMS and ALICE on

interpretations here?

Jet structure telling us 
something fundamental about
QCD— using the Lund Plane!

https://indico.physics.lbl.gov/event/975/contributions/8312/attachments/4107/5525/cbaldenegroBOOST23.pdf
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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Fantastic batch of results— all using modern ML unfolding
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Fantastic batch of results— all using modern ML unfolding

Setting the standard for EIC/EPIC?

https://indico.physics.lbl.gov/event/975/contributions/8297/attachments/4100/5546/Jacobs_GroomedEvtShapes_DIS.pdf
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Fantastic progress on EEC measurements
at the LHC as well!

Chengfeng 
Raymond 
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Fantastic progress on EEC measurements
at the LHC as well!

Chengfeng 
Raymond 

Comparisons to pQCD and expectations of
hadronic scaling
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32

Ratio of E3C and E2C
is proportional to αs

Absolutely not straightforward!
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Huge amount of effort! 👏
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Huge amount of effort! 👏

Now need to scrutinize 
and understand… 🤔

(Overlay from MLB)

https://indico.physics.lbl.gov/event/975/contributions/8285/attachments/4054/5447/boost2023_Chenfeng.pdf
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tagging beyond PNet,
dead-cone, , dark

jets, anomaly detection…
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And many more!

HH, Higgs measurements,
tagging beyond PNet,
dead-cone, , dark

jets, anomaly detection…
αs

On top of our great
tradition of searches
and measurements!
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BOOST 2010: These aren’t your daddy’s jets
BOOST 2011: “First” data
BOOST 2012: Kids in a candy store
BOOST 2013: 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: I 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

36

BOOST 2010: These aren’t your daddy’s jets
BOOST 2011: “First” data
BOOST 2012: Kids in a candy store
BOOST 2013: 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: I 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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