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1. Light NP explanations for (g-2)u

e Status of (g-2)u

a,(exp) = 116 592061(41) x 10~

BNL g-2 : o— : Muon g-2 Collaboration (BNL),
Phys. Rev. D 73 (2006) 072003

Muon g-2 Collaboration (FNAL), Phys. Rev.

FNAL g-2 4 o = Lett. 126 (2021) 14, 141801
< 4.20 >
a,(the) = 116 591 810(43) x 10~
@ : @
Standard Model Experiment Muon g-2 Theory Initiative, Phys. Rept. 887
Average (2020) 1-166

175 180 185 19.0 195 200 205 210 215
9
a,x10° - 1165900

Rodolfo Capdevilla, Perimeter Institute and University of Toronto



1. Light NP explanations for (g-2)u

e Singlet scenarios
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1. Light NP explanations for (g-2)u

Kahn, Krnjaic, Tran, Whitbeck,
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“Singlet scenarios”

A 3 TeV Muon Collider
can probe all Singlet
explanations for g-2
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2. Vector leptoquark explanation for R(K)

e Status of R(K)
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2. Vector leptoquark explanation for R(K)
e Effective operator approach

Altmannshofer, Stangl, e-Print: 2103.13370
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2. Vector leptoquark explanation for R(K)

e The U1 vector leptoquark
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2. Vector leptoquark explanation for R(K)

e The U1 vector leptoquark

Single Production
U,

Drell-Yan
pwo b po
Z
UL /v
pt b ut

Double Production

Ul ,u/_ \ — Ul
Z/y
b
U, W~— Uy
Z [y
Ui
U] W+ U/

Rodolfo Capdevilla, Perimeter Institute and University of Toronto



2. Vector leptoquark explanation for R(K)

e The U1 vector leptoquark
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“Vector Leptoquarks”

A 3 TeV Muon Collider
can probe the parameter
space for R(K)
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Thanks!
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. . R. Capdevilla et al., e-Print: 2101.10334
5. Probing g-2 at a Muon Collider R. Capdevilla et al., e-Print: 2006.16277

e |s it possible to discover all BSM solutions to the (g—2)u anomaly?

“Electroweak scenarios”

Chiral
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EW breaking
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A : :
1CRTOR®2 can just list off
- .
SMgauge RE =1 all such representations
invariance: Yi=—5-Y up to some maximum Q
yB — _1_Y, (we take Q <= 2)
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5. Model Exhaustive Approach: EW Scenarios

If only perturbative
unitarity

Heaviest states at

~ 100 TeV

Maximal couplings at
the perturbativity limit

Unitarity only

Mass (TeV) and charge of lightest BSM state |

SSF model, Unitarity constraint
(R.R*,R®)=(1_2,23/2,11), Nasm =1
Aa, =2.8x107° -

- EW representations
up to 3

- Models with charged
scalarsuptoQ =2

- BSM number of
flavours up to 10
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5. Model Exhaustive Approach: EW Scenarios

e Naturalness?

y
Two calculable
hierarchy problem!
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Muon mass technically unnatural
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5. Model Exhaustive Approach: EW Scenarios

e Flavor?

—L D yi F°L;®% + y, FU O

Flavor Specific couplings? B. Batell, A. Freitas, A. Ismail,
D. Mckeen, e-Print: 1712.10022
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5. Model Exhaustive Approach: EW Scenarios

e Minimal Flavor Violation?

~
() C * ) C R *
—L DY (F°LPY); + Y, (FIEPR),
Proportional Can transform
to SM under the flavour
yukawas group
L ~ (3,1)
e ~ (1,3) -
F~(3,1) Y2 ~ Ye ~ (3,3) (Y1,2)r N (ysn)r
Fe ~ (3,1) y ~ (1,1) (W12)p  (Ysm)p
SAB ~ (1,1)
An example - The tauonic coupling reaches the

perturbativity limit before the muonic one.

- The relevant coupling for g-2 is reduced
by ~ one order of magnitude!
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5. Model Exhaustive Approach: EW Scenarios
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