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Where is the new physics?
No evidence in the signal regions we have looked at

New stealth light physics

Searching for Goldstone bosons can help us probe the underlying UV 
sector to which they couple to

Energy

New heavy physics
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Axion-like particle framework
The global symmetry can be broken by explicit mass or anomalous terms
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Heavy ALP exchange

SM
Bobeth, Hiller, Piranishvlli (2007)

To explain data, O(1) Wilson coefficients are required
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LFU ratios from a heavy pseudoscalar
Cross-checks using Flavio and EOS

Requires electron coupling Excluded by other data
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LFU ratios from a heavy ALP

Out of the perturbative regime!

Bauer, Neubert, Renner, Schnubel, Thamm (2021)
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On-shell ALP exchange

Enhancement of semileptonic rates on resonance

Large lepton flavour non-universal couplings are required

while
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2. Breit-Wigner validity

LFU ratios from an ALP on-shell

1. Benchmark choice
LHCb 1903.09252
LHCb 1904.02440
LHCb 2108.09284
LHCb 2003.03999
LHCb 1612.07818
LHCb 1508.04094

Solutions at 1σ (2σ) 
independent of the specific value 

of couplings  due to on-shell 
enhancement
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LFU ratios from an ALP on-shell

2. Breit-Wigner validity

3. Resonant searches
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2. Breit-Wigner validity

3. Resonant searches

4. Prompt condition

    & EFT validity bound

LFU ratios from an ALP on-shell

1. Benchmark choice
LHCb 1903.09252
LHCb 1904.02440
LHCb 2108.09284
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LFU ratios from an ALP on-shell

2. Breit-Wigner validity

3. Resonant searches

4. Prompt condition

5. Magnetic moments

1. Benchmark choice
LHCb 1903.09252
LHCb 1904.02440
LHCb 2108.09284
LHCb 2003.03999
LHCb 1612.07818
LHCb 1508.04094
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Solutions to the B-anomalies

low
central

central

Strong constraints from semileptonic searches 
in electron (muon) channel

- Meson mixing bounds subleading
- Negligible corrections to Bs leptonic decay

LFU ratios from a light ALP
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low
central

central

Three-bin threshold solutions?

LFU ratios from a light ALP
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Altmannshofer, Baker, Gori, Harnik, Pospelov, Stamou, Thamm (2017)

To parametrize the smearing effect:

Golden ALP exchange

An ALP within [1.04, 1.07] GeV could explain the three q2-bin anomalies
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Allowing shift-symmetry breaking 
interactions in this framework

Preliminary study

Jesús Bonilla, Arturo de Giorgi, MR
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Generic (pseudo) scalar exchange

for ALP

Probing prompt decay:

within the measured bin window
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Impact on other observables

On the other hand,

Matias, Mescia, Ramon, Virto (2012)



Maria Ramos (IFT) 20

On the other hand,

Matias, Mescia, Ramon, Virto (2012)

Impact on other observables



Maria Ramos (IFT) 21

Summary
ALPs arise in well motivated theories and could be the first manifestation of a new 
physics sector. Their couplings are set by UV symmetries that can be indirectly 
constrained by flavour searches.

The neutral B-anomalies could be a sign of electrophilic ALPs that develop 
flavour violating couplings to quarks. 

Models where some explicit breaking propagates to the fermion couplings can 
accommodate a larger parameter space. 

These solutions leave a rich pattern in other b→see observables if measured in the 
q2-bins where the resonance is localized. The three-bin solution can be 
straightforwardly tested with a different binning.
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Thank you for your attention!
maria.pestanadaluz@uam.es

This project has received funding /support from the European Union’s Horizon 2020 research and innovation 
programme under the Marie Skłodowska -Curie grant agreement No 860881-HIDDeN.
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The ALP parameter space of interest, with only sizable electron coupling

(Universal) lepton-ALP coupling constraintsBackup

Bauer, Neubertb, Renner, Schnubelb, Thamm (2021)
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Flavour constraintsBackup
2209.11247

https://arxiv.org/pdf/2209.11247.pdf
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Interval of values that comply with explanations to the LFU anomalies within 2σ.

On-shell NP predictions

Preliminary

Backup
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