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Outline
Constraining new 
physics as ALPs 

with an effective 
field theory 
approach

Goal?
Via?

Where?

MicroBoone

Why?
-LAr TPC can measure and distinguish well the 
different types of signals
-previous studies of constraining Higgs portal 
scalar in MicroBoone MicroBooNE collaboration arXiv:2106.00568

What’s 
next?

Production

Detection

Results
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Effective Lagrangian



  

M. B. Gavela, R. Houtz, et al. ArXiv:1901.02031
M. Bauer, M. Neubert, et al, arXiv:arXiv:2110.10698

H. Georgi, et al. Phys. Lett. B 169 (1986) 73. 3



  

ALPs Production



  M. Bauer, M. Neubert, et al, arXiv:2012.12272
M. Bauer, M. Neubert, et al, arXiv:2102.13112 4
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Leading terms



  

Detection: ALPs decays
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Detection: ALPs decays
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Experimental set-up

8MicroBooNE collaboration arXiv:2106.00568

Previous study, 
scalar Higgs portal



  
 Small couplings 

Large couplings 

Number of events
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Main results



  P. Coloma, P. Hernández, S. Urrea. arXiv:2202.03447

Bound using MicroBoone data
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P. Coloma, P. Hernández, S. Urrea. arXiv:2202.03447

P. Coloma, P. Hernández, S. Urrea. arXiv:2202.03447

Future prospects

101010

ee systematics

Lower systematics

Bkg free

MicroBooNE collaboration arXiv:2207.03840 Recasting to ALPs, in good 
agreement with our lower 

systematics line

Recent paper(8th July), put out 
after our paper 



  

More results
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Detection

Not produced enough +Too long-
lived

Too short-lived

Too short-lived
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Detection

Not produced enough

Too long-lived



  

What’s 
next?

-Probe this Physics in future 
experiments like DUNE(We are 
working on it! Soon in Arxive!)

13141313

-We encourage the MicroBoone 
collaboration to search for ALPs as 
well. Particularly the diphoton 
channel



  



  

Back-up



  

Production

Detection



  

Hypercharge rotation



  

Loop functions



  

Full expresions
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