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Thanks to all the posters presenters!

* 124 posters on a broad range of subjects

* All posters very well prepared and presented

* It was very difficult to choose

* Five best posters to be awarded prizes (sponsored by CERN and I[UPAP)
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Integration and Commissioning of the Front-End Electronics of NSW ATLAS small-strip Thin Gap Chambers

New Small Wheel e
sTGC Front-End o - o B— =

1 . . pad Front-End Board (pFEB)
Large Wedge r————

Integration and Commissioning of the Front-End Electronics of NSW ATLAS small-strip Thin Gap Chambers
The Large Hadron Collider (LHC) will reach an instantaneous

[ ] [ ]
[ . . . . s
L 34 21 [ 0 " (V) Prachi Arvind Atmasiddha, University of Michigan, Ann Arbor, USA
luminosity of § - 7.5 x 10*am~?s"! (-2027 onward)ll. This hm (On Behalf Of The ATLAS Muon Collaboration)
neoessltams the upgrade of the ATLAS Muon Spectrometer. Adapter  Boards: to A1 N
Wheel, wil be replaced by the New Small cel (NSW) The esrd ofdt‘:a:rr‘\:; smO ":: STGC INTEGRATION AND COMMISSIONING FRONT-ENDS AND SERVICE INSTALLATION

NSW is required to improve the trigger selectivity in a high  connection. Reception Tests of the Front-End Boards:

New Small Wheel

[ ) [ ] [ ] background environment (up to 20 kHz cm~2). The small-strip Preparatory Mechanical Integration . Reception Test
Thin Gap Chambers (STGC) sub-system will be the primary Tasks R"”"”w eception Tosts
trigger detector for the NSW. The sTGC is expected to provide [+ Front-Ends Installation of low volta
' . 'ge|
hardware-based online track segment measurements with a Reception distribution system, ) )
pointing accuracy of 1 mrad for the muon Level-1 trigger at the . Data cables’ Front-Ends, Cables, Moun{:ng Cooling Plates
end-cap. The sTGC detector system is equipped with several bundling Cooling, etc

types of radiation tolerant ASICs, electronics cards and FPGA e Manufacturing of

based Back-End processors. Each STGC wedge has 3 * Power consumption by the cooling pipes
modules (g plets). Total 64 such wedges ~18 to 21W depending ( and plates.
+ Total number of Physice Etc
need to be commissioned. We present the status and the
. . " + Total number of ele
results from the Front-End electronics integration and (~7.4Kiwedge) Electronics tests and

commissioning of the sTGC sub-system at CERN. validation of trigger and
The Ninth Anni readout links

¢ Fitting all the services in a

After mslsllanon of all the tight space (cooling system.

services on the sTGC Data cables, Front-Ends, LV
L

ra d e Integration and Commissioning of the Front-End Electronics of NSW ATLAS small-strip Thin Gap Chambers CHALLENGES wedge power cables, etc)
[ - . - - Board Temperature
l ’ 6 Prachi Arvind Atmasiddha, University of Michigan, Ann Arbor, USA
'M (On Behalf Of The ATLAS Muon Collaboration) ng system, data cables, FrontEndsand  The temperature of all \
i 1 very tight space on the detector. the VMMs is monitored 2 o
" 5 " ) " 1 and noise control for the large area temperature sensors
Baseline, Noise and Connectivity Measurement: Trigger Chain Flow: “Sector Logic :apacitance. inside the VMM.
« Baseline and threshold equalization scans. :
+ Noise measurement is to:

« Verfy the  connectivity
between  physical  and

Ms. Prachi Atmasiddha

Te it hould be
Front-End connectivity with complex <95r?]:ux(3:ra ure shou

data flow at high speed operated

210 PrEOLIOL P s R

St Throshold btorsequalzation Tima fbegan on 2020.11.23 114704 321693)

Mean ADC Sample (]

noise propagated through £ Region  of interest el Integration and Commissioning of the Front-End Electronics of NSW ATLAS small-strip Thin Gap Chambers
. pelnductive o radiative paths. 2 ot ueiid Tigger Chain % Prachi Arvind Atmasiddha, University of Michigan, Ann Arbor, USA
H H H H performed  to  mitigate  the Threshokd minus Basolne’ Strips from this region ~ used to check ¢ (On Behalf Of The ATLAS Muon Collaboration)
niversity o IChigan, Ann R R e L 3
schemes or by eliminating the o

source if possible. Lioc Data Quality Checks and synchronization:
A « Noise is measured using an oscilloscope and Analog-To- wwioao « The clock-phases of VMM-
r O r Digital Converter on the Front-Ends (SCA-ADC).

ssr  TDS and ROC-TDS data links
(Gigat

Front-End board g ﬂ mmee are tuned for synchronous For a typical
N sTGC Problems
1*  SCA-ADC Noise Scan L —  trgger. Wedge

Readout Chain Flow: 0 * Readout parameters which
verified using test-pulse have to be tuned include:
are generated by 'V Bunch Crossing Offset, Time Tosampe

response {o {he Iigger  Trigger and Control (TTC) VMM-TDS Phase Pads ~<1%

ROC. The Test-pulse con
and Timing Trigger and «  F'hase, Clock phase for VMM

e (Clear ex P lanation of a technical Noisomeosuramont 0 "= = = S Sontusing FEL N vial3p  to ROC datalink, etc. Good Eyes Bad Eyes

th oscill
wth caciloscape The Ninth Annual Large Hadron Collider PhyJill Eye-diagrams — for CheCng
. the quality of the signal
to p I C transmission, etc I I

+ All separate data bits are
. . superimposed together and | l
° A d h the opening of the eye (area
nSWe re quest|0ns Wlt great in voltage-time space, where I
the measurement of the Bit
I h H Error Ratio (BER) is lower EY® dagrams: 4"; Gg"’ j’g"s‘
m . tr t 4. -axis:
d eta I a n d e nt U S I a S than a maximum acceptable vrz,"':;sm;’_'ail-s. ,,-mefs gmaa);;:, « The fully tested sSTGC wedges are being mounted on the
valut: which is_generally set to openin§ could be because of more  New Small Wheel along with the Micromegas detector
~10%to 10'"%) is measured. time jitter, signal attenuation, etc. wedges. All NSW Side-A Wedges have been mounted.
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Strips ~<2%

NSW Side-A
*The Ir ion and C issioning for sSTGC is

ongoing at CERN for the installation during the LHC Long

Shutdown 2 (LS2) period.
« Successful mounting and checking of the Front-Ends with

trigger and data link tests are being done.




Playing cards as a
tool to create public
physics

Interest In

Jason Robert
Veatch (Georg
August
Universitaet
Goettingen)

* Imaginative and
original way to
engage the public
and create interest
in particle physics

€@ Communicating physics with playing cards @

Jason Veatch

Yuko Veatch

University of Géttingen

3 « Playing cards are common aro

0 B Niels Bohr
£ « They are a common medium to

: * QUANTUM playing cards are a!

physics and inspire an interest
First in a series of decks planng
Performance and review

Emest Rutherford  Richard Feynman Max Planck

Lise Meitner
Jason Veatch

Satyendra Bose

Experiment card

Thomas Young's
Double-Slit i

THIS CARD
IS A PHYSICS
EXPERIME

« Includes a card that discusses and gives instructions to
perform Thomas Young’s double-slit experiment at home

« Works reasonably well using a commercial laser pointer

Jason Veatch

Accompanying booklet

* An accompanying booklet provides an introduction
to quantum mechanics, a brief biography of each
physicist, and suggested further reading

Available online for free here

Nuclear magic Sl unit for two-photon

numbers absorption cross section
\ Vi
Uranium
Double beta | hexaflouride
decay
Georg-August
Universitat
Two-photon _| -
absorption
I~ Benzene
Nuclear ~]
shell model ~ Manhattan
Project
Jason Veatch LHCP 2021

« Can be purchased as a printed booklet

NIELS BOHR

LHCP 2021

Logistics

 Cards will be printed in Belgium

« Raising production funds with a Kickstarter campaign = Can be used at outreach events (e.g., activity table)

Outreach

« A conversation starter and an inspiration to learn

» Asingle deck costs €10 (plus shipping)

» Expected delivery by November 2021

» Campaign will run until July 1st (nearly 300% funded)

Can be provided at cost for outreach/education uses
» Searching for grant options to provide decks for free

» Already planned for an upcoming event this fall

» Other material such as coloring pages, posters, t-shirts
and temporary tattoos will also be available

+ The project has already provided me with unique
outreach opportunities
» Engaging with card collectors directly about physics
» Public outreach talks through contacts I've made

» Kickstarter as a means of offering public outreach talks

* Instagram: @qedplayingcards

* Twitter: @CardsQed

« Facebook: QEDPlayingCards
 Website: www.gedplayingcards.com

Jason Veatch LHCP 2021




Physics Potential and
Track Reconstruction

of the FASER
Experiment

Tobias Boeckh (University of Bonn)

* Very good overview of a
small, but high-potential
experiment in the shadow
of the LHC

* Clear explanationsin the
videos

* Nice plots, well explained,
complete

Physics potential and track reconstruction of the FASER experiment

Tobias Bockh on behalf of the FASER Collaboration
LHCP 2021, 7 - 12.June 2021

UNIVERSITAT!

What is FASER?
o ForwArd Search ExpeRiment [1]

[
o new, small experiment to search for New Physics

and observe Neutrinos
o currently constructed, data taking during Run 3

Goal
o detect simple striking signal:
new particle decaying in two SM particles

Location Physics potential
© on beam collision axis line of sight,  example: dark photon

480 m downstream from ATLAS IP
* inTI12 tunnel
A

L————
 high rate of hadrons in forward direction
 low background (shielding + deflection)

Forward physics
« hidden corners at the LHC

Signature

pp—NP + X, NP travels ~480 m, NP — fracks + X

o further interesting channels [3]
- heavy neutral leptons
- axion like particles

Detector

Calorimeter
* 4 outer ECAL modules
donated by LHCb Collaboration!
* 66 layers of lead and scintillator

Tracking stations
« 3 stations, each containing 3 layers of

Magnets
® 3x0.55 T permanent dipole magnets
o to separate highly collimated tracks

o for veto of incoming charged particles, timing

8 semiconductor strip tracker (SCT) modules
 SCT modules donated by ATLAS Collaboration!

Neutrino detector
« 770 layers of emulsion film and tungsten
« emulsion replaced every ~50 o'

Scintillators

ToATLAS IP
-

Track Reconstruction
Cluster

4 7 >
4

create clusters from  combine clusters create track seeds s combinatorial alts

semiconductor strips  from front and back  from linear x* fit Kalman filter for =

to a space point

Space points

Track Seeds

Tracks

Offline framework
* based on Athena
and ACTS [5]

\ 4 A il

$arLas

track finding and fitting

b

Track seeds
@ linear X2 it of cluster
in each station

References
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pre alignment post alignment

meaninum  340%352  23%68
sigmainum  27.6+7.0 263154

Track fitting

* tested with MC simulated muons

e smeared truth initial parameters
Momentu

=




LFU Tests at the Z Pole

Lingfeng Li (Hong Kong UST

* Hot topic
* Original design

with LHCP2021 logo
* Attracts attention

LFU Tests at the Z Pole

Measurement of bstt and beyond o N\

. . o
bl?g?:igg cl;fISci. and Tech. llMJ Uf/

Introduction

Z-Factory of ee-colliders, e.g. FCC-ee,

CEPC and ILC. Up to O(10%%) Z- Top-Factory
bosons will be produced Higgs-Factory
W-Factory
KLOE  BESI  Bellell Tera-z
M Mg My Myes mz Mgz Scale
Ler ATLASICMS
L HoGcob
Chauned Bl 1T LG TornZ 10Tl ~
T 07 53507 ~6x 07 T30 T2% 07125 107 producing all kinds of b-hadrons,
<G 12008 12x00 120
T SaINE i yin | sufficent energy stems from m
TUL aaip sasa e | ~91GeV, allowing production
N S0P Lo 10 10w | With suficienty boosted acks. |

Recent hints of Lepton flavor universality (LFU)
violation:

+ Charged current anomalies (1 vs. (/&) Ro, Ro.. Ry
+_Neutral current anomalies (11 vs. €): Ry, R

LHCH

Many new physics scenarios plausible: (leptoquarks, new bosons, SUSY-)

+ Models resolving the FCCC b — ctv anomaly introduce 0(0.1) correction
to SM coupling at tree level.

+ Enhancing b — st rates by ~3 orders: more than a smoking gun!

* Still compatible with stringent FCNC b — svv limits (O(10°%))

Smulation &Analysis

In SM, large backgrounds from D mesons faking
. 31+X decays of D mesons is common!

Trpe vt Coor w7
e o

| b e | B KUDUDY 1210
/ . B, 5 KDY i 12010
B0 K2pl ¢ tex
b | BT v Y B0x10°
/ SR R S v bt
B-K'TT o
Quiet ee
The 3nv decay of T provides gzlggleevd +
information of each decay vertex, Energy within the boost
given the high boost and tracking AT S
precision at the Z pole. e lageD

+ 6 kinetic constraints + 2 mass-shell
conditions,
+ Fully reconstruct mg

Results & Physical Interpretation

* AtTera-Z, able tosee
(1) deviations..

« Current limit of O(10%)

Constraints on the 4 Wilson coefficients of EFT:
* Vector and pseudoscalar modes both relevant.

> 0(10). "/

measurements available
for lumin. upgrades.
UNIQUE at the Z pole!

e
0:010 W Belel

u uco
0.001 m 6ga-z
W Teaz

Up: Mass peak of B K+ TT
Right: Mass peak of B, ~TT

Sepratation between sig & bkg
Final /B ratio ~1-10%

B'>K T 1" Bgr' T

Expecting
differential
measurements/
more channels
to improve.

B'oK' T'T

Future Prospect

Multiple searches using FCCC b — ctv decays are in
preparation
Ry, Ros, Roswand Ry!
+ Good reconstruction quality ensuring S/B~1
E

Be-aligny

o BesiyTy

Projection of B, ¢vv process, using
full simulation data from the CEPC L T T e e
group.

Lingfeng Li and Tao Liu, [arXiv:2012.00665].
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Combined Constraints on First Generation
Leptoquarks

i ETHzirich X

Combined Constraints on First Generation Leptoquarks

L u C S C h n e I | ( L PT H E Pa rl SI Andreas Crivellin®®<, Dario Maller®<, Luc Schnelld=* .
. aCERN Theory Division; tUniversitat Zarich; <Paul Scherrer Institut; 9L PTHE Paris; <ETH Zirich; 'Ecole Polytechnique;
ETH Zurich,
1 Introduction 4 Phenomenological Analysis

Ecole Polytechnique de | e oo
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. 2 Set
* |Includes colliders and o

QM
low energy
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experiments, also e R R R R IY
P <0 e loarse gy
HERA data
. . I 3 Observables - "
* Nice design! ——— orast L semmonee
* Cabltbo Angle Ancmaly (CAA): defick i 1s sow CHM ' 5 Conclusions
untaetty, can be axpbened wit 16 generston LOw. LN -
- ;F‘;H”qm‘“' = Puir production (M9 — ,'- - - We -c-‘“ of on firet Las, both low energy precicion
ST oS = N + The CAA could be expisined by frst generation @, V,, but the size of this effect Is to0 consirained by DY and the meson mixing.
e s I+ aighe Rasoasst Profecion SA9K >‘ < * The non-reconant DY analysis of ATLAS gives = LGs. The $,.0,7,
. V3 ef* # 0) and V; can account for the d-slectron excess found in the CMS non-rezonant DY analysis without vioiating other
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