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Why photon-beam
experiments?




ALPs =
axion like particles

® PNGB — All 1nteractilions are suppressed by
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® We focused on

drar, ] 5
cgféﬁﬁ - /\L Céll(;(; | ZL/&(aXZiilr
with Cg=l,c},=0 or CgZO,C},Zl

& 0.1GeV < m, < 3GeV.

e Why are we 1nterested 1n that?
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® ALPs are generilic 1n many BSM scenarilos.

® We have great experiments which can
look precisely for that.

P ESwe Tcans — We: shouidd!
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° (m, =2GeV)
d—>gg = @(105) 10 / e
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Bauer et.al, 1708.00443

e Although a-gg 1s well known, what are
the exclusive final states?
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® ITnteraction eiligenstate # Mass eilgenstate.

e Using U(3) flavor symmetry one can
calculate the ALP-PS mixing

(am) , {an) , {an’) .

e Using crossing-symmetry and a data
driven method we developed a machinery
to calculate the ALP decay rates to
Rt EoILs::
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gray constraints depend on UV completion
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Photoprodaiuc
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JLAB photon-beam on fixed
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Brogdiction
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® Can be distinguished using differential
CLOSSs SeCELon:

10-6
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Case I8 o=, ci )

- Lhcore et isPvivne Siiie ] e g s Fathor
(EF)-1s messy. ’

eToma ke GRS SIEeFr V- shorts: Thewarger my
the better - coherent scattering.
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Case I8 o=, ci )

e Maln result - Forward direction:
Elastic Elastic
(ity]VééaTV Iﬂa—»yy' inAA: s Mprs S, t) do IV—»fVV
dt FP—>}/}/ HN(mP, Mpy, S, t) dt

with P = =@, n.
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all data driven.
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Strong
N —>;7N

do Szi;%g}v 1 Szigjz‘-gN
~ () ||(am|’ - (an) |
dt f

® f'or strong production we need two

measurements (roughly speaking ® & p
exchange) for a data driven study.

® Those are strong . & N production.
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® e neglect 1nterference. We gailn
the experimental error than lose
theoretical error.

oo o ErEodudtEtomy BENGSEgnail
same (1ncoherent). Proton target
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10_3 - kaon decays

GLUEX (expected with 1/fb)
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e A new method to determine hadronic
interaction strength with ALPs.

¢ Data-driven method for ALP
photoproduction search at photon-beam
experiments.
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®* Huge i1mprovement with full data and
dedicated searches.
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