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ALPs (axion-like particles)

pseudo-Nambu-Goldstone bosons

!

spontaneous global symmetry breaking

!

Ubiquitous in SM extensions

;, Why this name? QCD axion, most motivated example
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with an effective ‘ Detection
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approach
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Where?

MicroBoone

What’s

-LAr TPC can measure and distinguish well the neXt?
different types of signals
-previous studies of constraining Higgs portal e

P Ll R MicroBooNE collaboration arXiv:2106.00568




Effective Lagrangian
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ALPs Production



Energy

gluons and quarks f= T}/  Our effective Lagrangian

RG equations

Light mesons Low energy QCD
at,r 7, KT... = 1.6 GeV Chiral Lagrangian

Kt —nta
Computation €



3 L 2 2\ 2
I (KﬂL — 7T+a) — mKH < ('uw)]Sd‘ )\%2 (1 — &> x coupling?

64 m4.

5@ ()] g

: ~ —9.7 x 10 ey (A) + 8.2 x 10 %cy(A) — 3.5 x 10 °cg(A)
ViaVis

Leading terms

A=1TeV




Detection: ALPs decays

Mg > 2My
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Detection: ALPs decays

cy dominated cyw dominated

m, <2m, BR(a—efe )x~1 DBR(a—yy)~=1

me >2m, BR(a—puTp )~1 BR(a—y)~1




Experimental set-up

Decay at 1est 4. 3ron absorber
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Number of events

Nevents = Ng X BR(K — 7a) x BR (a =& X X)) X

X

Efficiency x Detector Acceptance X Pyecay

L, = Lifetime of the ALPs

Al 4ot = Detector length

gdet = 100m
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Main results



Bound using MicroBoone data
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Future prospects
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More results
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What’s
next?

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

-Probe this Physics in future
experiments like DUNE(We are
working on it! Soon in Arxive!)
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Back-up
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Hypercharge rotation
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Bu(A) = —5es(A), ha(d) = eolA), ha(A) = —es(A)

ke(A) = 2cy(A), kr(A) =cp(A)



Loop functions

(Z NchBl Tf Z NchBl (Tf))
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