


lt was grand!

Five sessions on five topics (very loosely
defined and separated)

H.de la Torre, Michigan State University

| 11l go over a biased selection of persona
: _ 1 highlights. All credit goes to the original
Standard Model physics ! | speakers, mistakes are all mine
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The Electron-lon Collider

A machine that will unlock thbsecrets of the strongest force in Nature’
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Overview of the EIC experimental programme - -

First-ever accelerator to collide electrons and polarized
protons (or polarized light ions, or heavy nuclei)

4pi ‘collider-like’ detectors to go beyond Deep
Inelastic Scattering (DIS) measurements

H EEEn
Double helicity asymmetry in DIS, quark helicity PDF, B EEEE

Quantum Tomography of the Nucleon and gluon PDF and TMD - — = = = 1

Nuclei EEEn
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The LHC/EIC Synergy in Searches for New Physics
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Lots of parameters to consider and fit to data!

Pure Gauge

Iinteractions
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Gauge-Higgs
interactions

Fermion-Higgs-
gauge
interactions

Four-fermion
interactions
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Baryon-number
violating interactions
(not considered here)

Radja Boughezal. ANL

mass effects due to high scale physics

Boughezal et al, 2204.07557
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Fits based only on LHC data are blind to certain
combinations. This is fixed by adding EIC pseudodata!

H.de la Torre, Michigan State University


https://agenda.hep.wisc.edu/event/1644/contributions/26165/

PDFs from EIC, lattice QCD, and the LHC
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PDF uncertainty improvement
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~1 year of [peak] data-taking

Many HEP analyses suffer from PDF

uncertainties. Modelling can also be
very relevant for non-resonant
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Higgs physics




Interpretation of Higgs data within the SMEFT -Ke:yféiu:/(é}

Fitmaker code =

First fit to EWPO, Higgs, diboson and Top results in SMEFT
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S/(S+B) Weighted Events

-
n
o
(=]

1000

800

600

400

200F

100

A wide range of new Higgs results from CMS
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Higgs candidate mass [GeV]

bb ZZ
Expected: 40
Observed: 32

Multilepton
Expected: 19
Observed: 21

bb yy
Expected: 5.5
Observed: 8.4

bb 1T
Expected: 5.2
Observed: 3.3

bb bb
Expected: 4.0
Observed: 6.4

Combined
Expected: 2.5
Observed: 3.4

Still lots of things to learn from our

newest family member
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H.de la Torre, Michigan State University
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Standard model Physics

Collider speak
translation

‘Neither top nor higgs nor explicit = cEmaEE
pure-BSM-search’ physics aEs
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Competitive results from ATLAS broadly
compatible with the Standard Model

HL-LHC will allow for much tighter
constraints

H. de la Torre, Michigan State University
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“Roads? Where we're going, we don't need

roads”

Searches for new physics
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lan Lewis, University of Kansas

LHC New Physics Searches in the Future e —"
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Brand new searches from Fvan Vande Wall OSU  Christian Weber, BL

Andrej Gorisek, JSI Tamds Almos Vdmi, JHU
CMS aﬂd AT LAS T Gilvig Auricchio, Napoli William Fawcett, Cambridge

o E
= 23 ATLAS Prellmmary1
: T 10°: {s=13TeV, 139 fb°
= 3 E 2 E
= [ ATLAS Preliminary ot E % [ VLL Doublet Model ... Theory (NLO) 111
B[ E=lTevisen’ i 4 - 10 95%CL . E d Limi EEE
o i xp. limit | e E xpected Limit . . . . .
= -21 sl L% LQE, — tutn [ e n > F [ Expected + 16
g E~ 95% CL limits ] .22 3 *11 1 Expected+2 ¢ ETEEER
g_ C S Theory (NNLO___ +NNLL) E 2 F —— Observed Limit — - - = ‘ . .
& - . = F a 96.5fb' (13 TeV IEE
0 i 107 = [GMS | Combinatioh of 2017 and 2016 |
3] ] E . m ombination of an 8
10 Leptoquarks - i Vector-like 2 [Sinary - ASympioioCL, expecied = = =
C a 102 taus c1o'k B+ 1 std. deviation _
. ] E 2 F + 2 std. deviation ] (1 ] |
10- L € I — Theory prediction i BHB
10 E = = [  Observed . 1 AER
8 ] g g Vector-like
- . 104 v v Lo b Lo Ly Lo a t | inn
- - 200 400 600 800 1000 1200 = aus IEE
FOFOTITY, (PUIPIS PPNy [PYPUSURR LOENUPE SVPPEPY PUPOTOI I [
10390611001 0_1300 1400, 1500 1600 37667806790 e LIE L L. Eno* Inn
an e Lod [GeV] 10§I‘ T G2 |VI T I| TTTT ‘ TTTT | TT I|| TTTT IVI TT | TTTT ‘ TTT ; m : l..
» g F CMS ———— Observed E 3] r l. .
@10 E L L= = [ Preliminary SR Expected :1std. deviation | F
1 F ATLAS Preliminary —e— 95% CL observed limit 3 § 1= oe, E = \{ innm
L 4 meees 95% CL ted limit _ B - 4
X [V5=13Tev,39m gl mEeemt ) GG oo BRI YT, ] S I (11
><10 E [ Expected + 26 3 >10_1§— 3 R i i ; | l..
(i E 3 £ = -3 L1 R e L1l L1 i (I | L
3 F FCNC ] U Diboson | 210500 600 700 800 oo oo MMM
1 10°% - im’z g E VLL mass [Gev] HIH
@ = a = ] JAER
oL ] ol ; O EEEEE
: t—>qXX—>bbq—uc ] ok ..=====
O ; N EEE
20 40 60 80 100 120 140 160 B I TN IR TR EUUIY BUUIY UTTU I NUTTINRS . o
16 _ m, [GeVI 15 2 25 3 35 4 45 l?\/l B & Vichigan State University ENEEER
[TeV] EEEEEEE



https://agenda.hep.wisc.edu/event/1644/contributions/25874/
https://agenda.hep.wisc.edu/event/1644/contributions/26170/
https://agenda.hep.wisc.edu/event/1644/contributions/25838/
https://agenda.hep.wisc.edu/event/1644/contributions/25879/
https://agenda.hep.wisc.edu/event/1644/contributions/25881/
https://agenda.hep.wisc.edu/event/1644/contributions/25875/

With some very interesting

techniques

Unsupervised learning used
to tag events with a general
hadronic resonance
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Dark Matter collider searches

1 THEV ALL ASK “WHAT |S DARK MATTER?”
AND “WHERE 1S DARK MATTER?” BUT
NOBODY ASKS “HOW 1S DARK MATTER?”

With the help of the DM track conveners
Deborah Pinna, University of Wisconsin
Keith Bechtol, University of Wisconsin
Bjoern Penning, University of Michigan
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New ideas to look for dark sectors at the LHC Maa Dutra, Carleton

Looking for tumblers at the LHC Testing freeze-in at the LHC using Mono-jet EEE
Series of consecutive displaced production FEEEm
vertex EEEE

Feebly interacting massive particles (FIMPs) "EE HNNN
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Semi-visible jets at the LHC
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Joe Haley, OSU
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pp = Zp = spSp = i pteT | = = = =
|

Vector portal model . W_'==
Model independent upper limits on T
kinetic mixing parameter, X ==
cross-section branching ratio T
and acceptance at CMS ==
in
. in
Sumeny | --.

CMSPrelmnar 59.97fb” (13 TeV > L LR L
10°° T ey e Vectorportalr(nodel ) & 1400— ATLAS Preliminary_ =
Expeclliii‘sz/ooclc;:sper limit o :_ oo S=13 TeV, 139 fb_1 : .

SR £ I e T All limits at 95% CL -
3 . 12000 T -l
= | —*— m, = 180 GeV L - - - Expected - .
1?_ —e—mZD=17OGeV _ +10 T .

7 - = Pexp =
w010 FEE i 180eRY ‘ 1000+ — Observed uE |

X2 i mZD=1so GeV & § ]
2 =140 GeV Man\l new : : — DMt SRComb : .
oy '—a—mz 130 Gev M X h 800— — DMt SR, |
& o e ono-X searches : —ooMtsR, |l
t 8 o m w 110.GeV ) L DMt SR!W i |
No1° R m;wo L 600 2HDM+a, Dirac DM 1
‘i?, ‘ —a—mZ:=95GeV E 75 :ﬁ::?ﬁ}e’vn’]jf:;;t:r:ﬁ:1 E .
_S_M =88 GeV 400 L T‘I PRI 1 P IR T N N RN I | .
e e e s e 100 200 300 400 500 600 M
B I N S R O ; A B A m, [GeV] [l

& o i - ’ EEEEEEE


https://agenda.hep.wisc.edu/event/1644/contributions/25878/
https://agenda.hep.wisc.edu/event/1644/contributions/26458/

Summary

e 23 talks from 22 speakers on a variety of topics
e (ood mixture between theory and experimental talks
e Lots of nice discussion!
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Thank you again to sEEEE
all of our speakers! AN
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Have a safe trip
back home and see
you soon
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