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95% CL scale limits on contact interactions (O_W term)
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https://arxiv.org/pdf/1910.11775.pdf

Short-Term Goal: SnowMass21

The muon collider physics potential emerges from a variety of measurements
and searches that o#er opportunities for new physics discoveries that are
comparable or superior to OstandardO future colliders.

v

Our studies must be illustrative of the MC potential for new physics
exploration in multiple directions . E.g.

. R ann R ann )
Direct search of High energy High rate Higgs
heavy particles measurements production
SUSY-inspired, WIMP, difermion, diboson, EFT, ?(i)%gf}r?ir;glrea?enaiselg
VBF production, 2->1 Higgs compositeness g piings, ra 99
ecays, exotic decays
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SnowMass LOI

Letter of Interest. Muon Collider Physics Potential
D. Buttazzo, R. Capedevilla, M. Chiesa, A. Costantini, D. Curtin, R. Franceschini,
T. Han, B. Heinemann, C. Helsens, Y. Kahn, G. Krnjaic, I. Low, Z. Liu,
F. Maltoni, B. Mele, F. Meloni, M. Moretti, G. Ortona, F. Piccinini, M. Pierini,
R. Rattazzi, M. Selvaggi, M. Vos, L.T. Wang, A. Wulzer , M. Zanettli, J. Zurita

On behalf of the forming muon collider international collaboration |[1]

We describe the plan for muon collider physics studies in order to provide inputs to the Snowmass
process. The goal is a first assessment of the muon collider physics potential. The target
accelerator design center of mass energies are 3 and 10 TeV or more [2|. Our study will consider
energies Ecy = 3,10, 14, and the more speculative Ecy = 30 TeV, with reference integrated
luminosities £ = (Ecm/10 TeV)? x 10ab™! [3]. Variations around the reference values are
encouraged, aiming at an assessment of the required luminosity of the project based on physics
performances. Recently, the physics potentials of several future collider options have been studied
systematically |4|, which provide reference points for comparison for our studies.


https://indico.cern.ch/event/944012/contributions/3989516/attachments/2091456/3518021/Physics_SnowMass_LoI.pdf
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encouraged, aiming at an assessment of the required luminosity of the project based on physics
performances. Recently, the physics potentials of several future collider options have been studied
systematically |4|, which provide reference points for comparison for our studies.
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More LOIs

Snowmass2021 - A bnal word on minimal dark matter at future lepton collic

Salvatore Bottar®®, Dario Buttazz8, Marco Cost&®, Roberto FranceschiiPaolo Panéid, Diego
Redigold*, and Ludovico Vittorig®°

Beyond the Standard Model with High-Energy Lepton Colliders

Hind Al Ali', Nima Arkani-Hamed?, Ian Banta', Sean Benevedes', Tianji Cai', Junyi Cheng!,

Hiccs AND ELECTROWEAK PHYSICS AT THE Tim.?ohenf’,l\'laghaniel Craigl,{giJi Fan*, Isabel Gallrcia C?arciaS,Se';h Korené’l.,Gia%)mo
Koszegi', Zhen Liu’, Kunfeng Lyu®, Amara McCune’, Patrick Meade”, Isobel Ojalvo'’, Umut
MUuUON COLLIDER: AIMING FOR PRECISION AT THE Oktem!. Matthew Reoce!l. R Sundrum’”. Dave Sutherland'. Timothy Trott! . Chris Tullv'®
HIGHEST ENERGIES tem’, Matthew Reece’’, Raman Sundrum’, Dave Sutherland'~, Timothy Irott", r1s lully™,

Ken Van Tilburg®, Lian-Tao Wang®, and Menghang Wang'

Aram Apyan?, Je! Berryhill !, Pushpa Bhat!, Kevin Black?, Elizabeth Brost?, Anadi Canepa!, Sridhara Dast?,
Dmitri Denisov 3, Karri DiPetrillo !, Zoltan Gesce, Tao Hann*, Ulrich Heintz®, Rachel Hynemarf, Young-Kee
Kim7, Da Liu®, Mia Liu®, Zhen Liu'®, lan Low!!!2, Sergo Jindariani', Chang-Seong Mooh?, Isobel Ojalvo'4,

Meenakshi Narair?, Maximilian Swiatlowski'®' , Marco Valente!®, Lian-Tao Wang”’, Xing Wang'¢,

/ : Muon Collider: Study of Higgs couplings and self-couplings precision
Hannsjerg Webet, David Yu®

C. Aimé?, F. Balli®, N. Bartosik®, L. Buonincontri¢, M. Casarsa®, M. Chiesa’, F. Collamatig,
C. Curatolod, D.Lucchesid, B. Meleg, F. Maltoni", B. Mansoulié®, A. Nisatié,
Electroweak multlplets at the Muon Coﬂider N. Pastrone®, F. Piccinini!, C. Riccardi?, P. Sala!, P. Salvini!, L. Sestini™, I. Vai?, D. Zuliani¢

R. Capdevilla, D.Curtin, Y. Kahn, G. Krnjaic, F. Meloni, J. Zurita
August 2020

Letter of Interest: EW e ffects in very high-energy phenomena

C. ArRINA, G. Cuomo, T. HAN, Y.MA, F. MALTONI, A. MANOHAR, S. PRESTEL, R. Ruiz,
L. VEccHI, R. VERHEYEN, B. WEBBER, W. WAALEWILIN, A. WULZER, K. XIE
to be submitted to the Theory Frontier (TF07) and Energy Frontier (EF04)



Towards the Physics Potential

Increasing activity on MC sensitivity/reach projections in pheno. community.

¥

We will collect and review result, and stimulate further work.
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Towards the Physics Potential

Increasing activity on MC sensitivity/reach projections in pheno. community.

¥

We will collect and review result, and stimulate further work.

Automatic byproduct will be the assessment of key detector performances
for signal/bck discrimination, as well as target collider luminosity.

¥

Input to, and feedback from, the detector experts. Incorporated in a Delphes
card with (moving) target performances.

Muon Collider card

HBBHAARBHARBHRBBRURBRHARGRHR GG UHRBHRIAAY

[ C r De E L
tttttttttttttttt { Mic 191
ParticlePropagator # ULr
. TrackMergerProp
talk M lv | rel .. .
eeeeeeeeeeeeeeee
. DenseTrackFilter #
vO card available fifoprprirpiybleeloie
ChargedHadronTrackingEfficiency # has to be intended as a target performance
ElectronTrackingEfficiency # This has not been validated by ful imulation
nnnnnnnnnnnnnnnnnnnnnn id c C per

ChargedHadronMomentumSmearing
ElectronMomentumSmearing
MuonMomentumSmearing HBBHAARBHAROHR BB G HRRHARGHRR GG W HBBIHATY

¥ OFinalO vO0 can be found here:

¥ https://github.com/delphes/delphes/blob/master/cards/delphes _card MuonColliderDet.tcl
¥ https://github.com/delphes/delphes/tree/master/cards/MuonCollider

¥ Added:


https://indico.cern.ch/event/953063/contributions/4004535/attachments/2101907/3533828/delphes_card_mucol.pdf

Towards the Physics Potential

Starting the activities with (~bi-weekly) OPhysics PotentialO thematic meetings
focused on specibc items and analyses

The Prst one will be on Friday !

First Muon Collider Physics Potential Meeting

Friday 16 Oct 2020, 16:00 — 17:00 Europe/Zurich

Description https://cern.zoom.us/j/99303498136?pwd=blBoalFoSVBHRVAXNTJrQzJRNGxXQT09

Passcode: 2020

Looking forward to see you there contributing with discussions/ideas/
suggestions for the next thematic meetings
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Towards the Physics Potential

Thank You !
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