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First, some thanks!

e Thank you to the local organizers
who put the poster session
together, with special thanks to
Darien Wood

e Thank you to IUPAP for the
Conference sponsorship that
enabled us to give out awards.

e Thank you to the team of judges
o Marina Artuso, Andrea Beraudo,
Stefania Bufalino, Rebeca Gonzalez
Suarez, Laura Havener, Larry Lee,
lan Moult, & Matt Reece

e Thank you to the poster presenters
for engaging presentations of
wonderful work

° to all for engaging with
the posters

ToyokoOrimoto



We had almost 100 posters spanning
many topics.

Judges were looking for well-crafted
posters and for clear and engaging
presentations.

The quality of posters and
presentations was so high that it was
very difficult to choose our five winners!

Toyoko Orimoto

BSM (1 TeV) 22
BSM (Feebly Inter. Particles) 6
Electroweak Physics 4
Higgs Physics 8
Top Physics 2
Flavour Physics 2
QCD Physics 3
Heavy lon Physics 4
Performance & Upgrade Tools 15
Upgrades 18
Future Prospects 5

Toyoko Orimoto

Outreach, Diversity, Inclusion 8




Carrying the trigger “menu”
analogy to a flawless conclusion,
this poster wowed the judges not
only with its creative layout, but it
also served as excellent support
for a great overview of the ATLAS
Run 3 Trigger system by Marco!
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Dark Matter from Anomaly Cancellation at the LHC

Submitted to Physical Review D, arXiv: 2405.03749

Jon Butterworth?, Hridoy Debnath?, Pavel Fileviez Pérez?, Yoran Yeh?
1 Department of Physics and Astronomy, University College London, UK

2 Physics Department and Center for Education and Research in Cosmology and
Astrophysics (CERCA), Case Western Reserve University, USA

CONTUR method [1] CONTUR ~—~._ Compare to hundreds of LHC

precision SM measurements!

g

=1 UFO .: n  CE— HepMC ;.'.-:". ".:';cT
LBSM FeynRules d'l'ectory o % Event P .'_...4 \ RIVET §
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\ Phenomenology
Theory and motivation Relevant parameters: " =

. MZB'MX' MhB,gB, 93 s p
* Promote global baryon number to Distinct signatures at LHC i — —
local gauge symmetry [2]: Ggy® U(1)p from heavy decays:
* New particles from anomaly cancellation: . 70,05
» Leptophobic Zz gauge boson . hB qqlili(vff e
+ New Higgs boson hy (mixes with SM Higgs via 65) M Bt &
+ Stable Majorana dark matter (DM) candidate y % “Cucuyo-Higgs”
» Upper-bound of symmetry breaking at O(TeV)
-> Test theory at (HL-)LHC!

Who doesn’t want to see their

analysis have a second life by

feeding into other searches

| EIN and constraints? This clear

T N poster tells an interesting story
Lsnfecan ™ "l e e that not only highlights LHC

# 9  prEsh measurements, but also pulls

= in direct detection dark matter
eriments.
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Dark Matter constraints
Future prospects

* i) well motivated, anomaly free

el (Yoran’s analysis is in green...)

e 2 » Compatible with current collider,

+ Constraints from Dark Matter relic density
* Perturbativity bound
* Direct detection limits

=0 > 0.12 direct detection and DM limits
3 T T — « Estimated sensitivity clearly shows
;\‘ P | Excluded by Collider Bounds potential to prObe it at HL-LHC! =0
ol 4 Laie| i + Look out for e.g. p[*sS + jets, Lol
W disasiseey” | LS hg decays, tt, or more exotic
100 200 5(101\ [(;(?\?oo 2000 5000 uueens HL-LHC Expected Sensitivity Si natures!

References : Contact information
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[2] M. Duer, P. Fileviez Pérez, M. Wise, Phys. Rev. Lett. 110, 231801 (2013)  [6] ATLAS Collaboration, JHEP 11, 169 (2021) CASE e yoran.yeh.20@ucl.ac.uk

[3] ATLAS Collaboration, submitted to JHEP, arXiv: 2403.02793 [hep-ex] [7] ATLAS Collaboration, JHEP 07, 005 (2021) WESTERN
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This poster’s display of the
beauty and challenge of
heavy ion collisions was
expertly explained. A
wonderful combination of
theory and experiment!

oratory

Motivation
Quark Gluon Plasma (QGP)— strongly coupled liquid of deconfined partons.
Jets & jet substructure — useful probe of vacuum QCD and of the QGP.
Jets & jet substructure modification in medium — probe interaction with medium.
Energy Correlators probe shape of energy flow in vacuum. In the presence of a medium, it probes the shape of
the medium response via energy flow.

W
Jets and the QGP { {11 L Medium Response (Strong Coupling Limit): Wake
Jets produced during the initial hard 2 Impact of medium on jet  Impact of jet on medium

scattering traverse the QGP. Medium Sy st s F—
evolution is imprinted on jets! —— = ’
= \Z@ see [2]
ﬁéz ii r;h;l]r substructure are modified in “Jet Energy Loss” “Medium Response” N
Drag Force Hydrodynamic Wake  position space
Energy Correlators in Vacuum EEEC sensitivity to the Wake
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. E L VR"I -a- Vacuum 0'!“ 3 i
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minimize uncorrelated e e ;‘_;;f}:f* = Summary. i .
12 PG et - o 4 | = Energy Correlators are sensitive to medium effects such
background 3 e E 2Tl ate
y-tagged jets show ot deT 4 |« Higher point correlators highlight the shape of the medium
similar behavior! (L ST . =
'; 107 0 y response.
ttps://arxiv.org/p :
[1] https://arxiv.org/pdf/2110.14490 Supported in part by the

U.S. DEPARTMENT OF oﬁ'ce of

[2] https://arxiv.org/pdf/1405.3864 e EN ERGY Science
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Precision Alignment of the CMS Electromagnetic Calorimeter

Cort Thoreson, on behalf of the CMS Collaboration
Northeastern University: LHCP 2024 Boston: 12th Large Hadron Collider Physics Conference

ECAL Must Provide

*Fast and efficient readout for online selection
*High resolution of the measured energy and position of reconstructed

particles

ECAL PbWO, Crystals & Readout Technology

*Homogenous medium

*Fast light emission: ~80% in 25 ns

*Small radiation length: Xo = 0.89 cm

«Small Moliére radius: Ru =2.10 cm

*Reasonable radiation resistance

* Avalanche Photodiodes and Vacuum Phototriodes convert scintillation light
from crystals into an electronic pulse in the EB and EE, respectively

Why We Need ECAL Alignment

ﬁa primary function of ECAL is to measure precisely the energy/position h
electrons and photons

*Precise alignment ensures that the energy deposits reconstructed in the ECAL
match accurately with the particle tracks

* Accurate alignment allows for more precise determination of the momentum
direction of particles

*Proper alignment is crucial for precisely reconstructing the vertex of diphoton

events, thus accurately identifying the origin of particle interactions

*Misalignment blurs the boundaries between neighboring crystals, causing
\difficulty to separate showers and correctly identify particles V4
Alignment Procedure

Felctive alignment of the ECAL crystals and tracker, measured using low \
bremsstrahlung electrons from Z—ee events

* Angular distance between extrapolated track and cluster position is minimized for
both e- and e* using MC simulations

*The minimization is performed for each supermodel and Dee with respect to the
MC simulation expectation values

*Plots show residual difference in An and A of the ECAL supercluster and the
extrapolated track position. Relative ECAL-track precision of 3x103in n units and
7.1x10-3mrad in ¢ achieved in EE

*Meets the ECAL requirements for electron identification of 4x10-2 An and 20 mrad in

A between the position extrapolated from the tracker and the position
%onstruded in ECAL J

Ao — ( ApMCY)2 An — (ApMCY)2
Xzizz(w(z%))Jr(n(zn )
lepton & &

“10° 211" (13.6 TeV) x10°
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[ 0
M
DATA

o after akgnment
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N
a
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I
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An A
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7] = ]
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[ g’ [ electrons 1
o ]
w 40+ |:| MC 3
= S 20 (e 1
@ o | d
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R L b L 1 PR 070 {3 e
0°28 =6 4 ST TN FETOT ST U oo
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A
ECAL alignment w.r.t. tracker in Run 3, CMS Public Note CMS DP-2023/001 ¢

ECAL Barrel 61,200 crystals
J ECAL Endcap 14,648 crystals
/ 137,200 Pb/Si strips

. EB crystals
. EE crystals
. EB supermodule

H:s

Tracker
/ extrapolation

Figure (a) is the position reconstructed by ECAL and Figure (b) is the position
extrapolated from the tracker

ECAL Geometry

ﬁh'e CMS ECAL is comprised of two sections, the barrel (EB) and the endcaps (EE]\
*The CMS EB is made of 61,200 PbWO4 crystals which are divided in 36 identical
substructures called Supermodules.

*Each of the two CMS EE is composed of 7,324 PBWO, crystals divided into two
substructures called Dees

@:h of the two CMS ES is comprised of a plane of lead followed by 68,600 Si sf@

Tracker Geometry

ﬁe CMS Tracker is composed of multiple layers of Si sensors which are Ty
located in the volume between the ECAL and beam pipe

*The CMS Tracker provides precise measurement of charged particles'

trajectory as they pass through the detector o

EB Crystal with APD

“Precision” and “Alignment”, two
words that are a personality
litmus test, either striking fear or
sparking excitement. Regardless,
this kind of critical work lays the
foundation for the kind of
precision physics measurements
that the LHC is becoming
famous for.
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To be uploaded!

The judge was so impressed
with the energy and clarity of
this presentation that they were
still advocating for this poster
to be chosen for an award even
after it was... We are are
excited about the LHCb SciFi
upgrade!
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