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hen we talk about Axion -Like -Particles (ALPs) &

Aln the particle realm, we most of the time just talked about a pseudo scalaré

ABut the defining coupling is to gluons, to make some connections to strong
CP. Can we motivate that?
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Reenforce Axion potential (also Solves Quality Problem)

Reinforced Axion
V(a) Potential

Use mirror QCD dimensional
transmutation to generate large
mirror QCD scale

Hook, Kumar, ZL, Sundrum,

1911.12364
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Reenforce Axion potential (also Solves Quality Problem)

Soft Z2 breaking by giving

Mirror Higgs large VEV

A massive fermions Reinforced Axion
decouples earlier V(a) Potential

A mirror QCD runs fast

and confines
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Reenforce Axion potential (also Solves Quality Problem)
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Originated from UV structure
(vector-like leptons)

¢r ~ (0.05¢1 + 0.22¢o + 0.37¢3) x 1072

One can also radiatively

generate leptonic couplings
(see coefficient matching calculation
Bauer, Neubert, Renner, Schnubel,
Thamm, 2012.12272)
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Ac' decaycan generically dominant =

One can look for dimuons (many experiments)

¢e = 1/100
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onstraints

ARenormalization group evolution induces flavor off -diagonal quark
couplings, and constraints from rare meson decay

Meson decay bounds

—— K* > 7t +inv (NA62)
— Kt > 7t + pup (NA48)
—— B - K*° + uu (LHCD)
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eamdump Possibilities & Complexities:

Production Detector Decay
Location Orientation Location
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any Beamdumps Available

Experiments E, (GeV) Npot d (m)|L (m) w X h (mxm)

DUNE [124, 125] 120 1.47 x 102 574 |5 + 5 7%x3 (reg = 2.6 m)
BNB 8 6.6 x 1020 110

SBND [126] 5 4x4 (reg =2.3m)
NuMI 120 3 x 102! 410
, BNB 8 1.32 x 1021 470

MicroBooNE [126, 127] 10.4 2.6 x2.3 (reg =1.4m)
NuMI| 120 3 x 102! 685
BNB 8 6.6 x 1020 600
ICARUS [126] 19.9 [(3.9x 3.6) X2 (reg = 2.1 m)

NuMI 120 2.5 x 102! 790

SHiP [128] 400 2 x 10%Y 70 | 50 5x 10 (reg = 4.0 m)

1.1 x 10*° (LHC Run 3)
FASER 2 [95, 96] 14000 480 | 5 r=1m
2.2 x 107 (HL-LHC)
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roduction

[ XY position as protons reach absorber |

Detector

X (mm)
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