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B-Anomalies

(see Flavor mini-review by J. Brod and LHCb plenary talk by K. Mueller)

RD(∗) =
BR(B → D(∗)τν)
BR(B → D(∗)`ν)

(with ` = e, µ)
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Muon g − 2

(see plenary talk by J. Kasper)

Observable RD(∗) ,RJ/ψ RK (∗) (g − 2)µ All but (g − 2)µ All
Pull 3.3σ (2.2σ) 3.4σ 3.3σ 4.5σ (3.7σ) 5.3σ (4.6σ)
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ANITA

This talk: A SUSY solution to ANITA, muon g − 2 and the B-anomalies!
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Natural SUSY

Natural SUSY
[Papucci, Ruderman, Weiler (JHEP ’12); Brust, Katz, Lawrence, Sundrum (JHEP ’12)]
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RPV3 SUSY

More natural to include RPV couplings. [Brust, Katz, Lawrence, Sundrum (JHEP ’12)]

Preserves gauge coupling unification. [Altmannshofer, BD, Soni (PRD ’17)]

RPV3: RPV SUSY with light 3rd-generation sfermions.

Can naturally accommodate RD(∗) (b → cτν) via LQD interactions. [Deshpande, He

(EPJC ’17); Altmannshofer, BD, Soni (PRD ’17); Trifinopoulos (EPJC ’18); Hu, Li, Muramatsu, Yang (PRD ’19)]

LLQD = λ′ijk
[
ν̃iLd̄kRdjL + d̃jLd̄kRνiL + d̃∗kR ν̄

c
iLdjL − ẽiLd̄kRujL − ũjLd̄kReiL − d̃∗kR ēc

iLujL
]

+ H.c.

Can simultaneously explain RK (∗) (b → s``) by invoking LLE interactions, together
with LQD. [Das, Hati, Kumar, Mahajan (PRD ’17); Earl, Grégoire (JHEP ’18); Trifinopoulos (EPJC ’18); Hu, Huang

(PRD ’20); Altmannshofer, BD, Soni, Sui ’20]

LLLE =
1
2
λijk
[
ν̃iLēkRejL + ẽjLēkRνiL + ẽ∗kR ν̄

c
iLejL − (i ↔ j)

]
+ H.c.

Restricting to RPV3 and using some ansatz, we’ll limit the number of independent
λ′ and λ couplings.
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B-anomalies in RPV3
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Figure: RPV3 contributions to RD(∗) . [Deshpande, He (EPJC ’17); Altmannshofer, BD, Soni (PRD ’17); · · · ]
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B-anomalies in RPV3
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Muon g − 2 and ANITA
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Three Benchmark Cases

Case 1: CKM-like Structure

λ′ijk = λ′333 ε
(3−i)+(3−j)+(3−k ) , λijk = λ233 ε

(2−i)+(3−j)+(3−k ) .

Only 3 independent coupling parameters: {λ′333, λ233, ε}.

Case 2: U(2)q × U(2)` Flavor Symmetry

λ′1jk = λ′211 = λ′231 = λ′213 = λ′311 = λ′331 = λ′313 ' 0 , λ′233 ' λ′ε` ,

λ′221 = λ′212 ' λ′ε`ε
′
q , λ′321 = λ′312 ' λ′ε′q ,

λ′222 = λ′223 = λ′232 ' λ′ε`εq , λ′322 = λ′323 = λ′332 ' λ′εq ,

λ121 = λ131 = λ133 ' 0 , λ123 = λ132 = λ231 ' λε′` ,

λ232 ' λε`S , λ122 ' λε`ε
′
` , λ233 ' λε` ,

where εq ≈ ms/mb ' 0.025, ε′q ≈ εq

√
md/ms ' 0.005, ε` ' 1, ε′` ' 0.004 and

ε`S ' 0.06 [Trifinopoulos (EPJC ’18)]. Again, 3 independent couplings: {λ′333, λ
′, λ}.

Case 3: No Symmetry Also choose 3 independent couplings:

{λ′223 , λ′ ≡ λ′123 = λ′233 = λ′323 , λ ≡ λ132 = λ231 = λ232}.

In each case, six free mass parameters: {m
b̃R
, m̃

tL
,m

τ̃L
,m

τ̃R
,m

ν̃τ
,m

χ̃0
1
}.
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Case 1 (CKM-Like)
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Case 2 (Flavor Symmetry)
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Case 2 (Flavor Symmetry)
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Case 3 (No Symmetry)
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Other Predictions

Flavor-violating λ,λ′ RPV3 Prediction Current experimental
decay mode dependence Case 1 Case 2 Case 3 bound/measurement

τ → µφ λ′
332
λ′

232
, λ323λ

′
322

1.9 × 10−15 3.8 × 10−10 2.6 × 10−12 < 8.4 × 10−8

τ → µKK λ′
332
λ′

232
, λ323λ

′
322

1.2 × 10−17 2.4 × 10−12 2.9 × 10−13 < 4.4 × 10−8

τ → µK 0
s λ′

332
λ′

231
, λ′

312
λ323 4.5 × 10−19 8.7 × 10−12 3.1 × 10−13 < 2.3 × 10−8

τ → µγ λ′
333
λ′

233
, λ133λ123 1.3 × 10−10 1.3 × 10−8 2.4 × 10−10 < 4.4 × 10−8

τ → µµµ λ323λ322 1.7 × 10−11 1.2 × 10−9 1.2 × 10−11 < 2.1 × 10−8

B(s) → K (∗) (φ)µτ λ′
333
λ′

232
, λ′

233
λ′

332
, λ′

332
λ323 4.1 × 10−9 1.2 × 10−7 2.2 × 10−10 < 2.8 × 10−5

Bs → τµ λ′
333
λ′

232
, λ′

233
λ′

332
, λ′

332
λ323 4.4 × 10−10 1.3 × 10−8 2.3 × 10−11 < 3.4 × 10−5

b → sττ λ′
333
λ′

332
3.4 × 10−7 2.8 × 10−8 1.3 × 10−13 N/A

B → K (∗)ττ λ′
333
λ′

332
3.7 × 10−6 4.2 × 10−8 9.6 × 10−12 < 2.2 × 10−3

Bs → ττ λ′
333
λ′

332
3.7 × 10−8 3.0 × 10−9 1.4 × 10−14 < 6.8 × 10−3

b → sµµ λ′
233
λ′

232
, λ′

332
λ232 5.9 × 10−9 3.2 × 10−8 8.8 × 10−9 4.4 × 10−6

Bs → µµ λ′
233
λ′

232
, λ′

332
λ232 4.1 × 10−11 6.5 × 10−11 1.8 × 10−11 3.0 × 10−9
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A more dedicated LHC analysis underway.
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A more dedicated LHC analysis underway.
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Conclusion

Analyzed the possibility of a common origin of the B-anomalies, muon g − 2, and
ANITA anomaly in a single testable framework.

Third-generation-centric RPV SUSY framework (RPV3), motivated by Higgs
naturalness.

Three benchmark cases, each with 9 parameters only.

Remarkably, allowed overlap regions for all the anomalies still exist.

Predictions for flavor-violating B-meson and tau decays could be tested at Belle II
and LHCb.

Complementary tests in the high-pT LHC experiments.

Thank You.
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