SRC-CT ALP Bump Hunting
Procedure

Jackson Pybus



How do we tell where this spectrum has bumps?
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300 MeV ALP
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Background model: Polynomial fit
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Bump hunting procedure

Pick a fixed m,; p hypothesis with known
resolution

Pick fit window 25¢ wide around the

mass
hypothesis mass

Fit the data in this window with model of
background + signal; strength of signal can
vary

Look at probability distribution on signal
strength parameter

 Bayesian approach; nuisance parameters
are marginalized (integrated over)
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Limit extraction (Bayesian)
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Repeat procedure for all mass hypotheses
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Unnormalized signal strength
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Conversion to coupling bound

Signal strength p is equal to the fit number of signal events at a given mass m,; p

Number of signal events is given by the product of the tagged luminosity, the total cross section, and the final event efficiency

p =L, 041 p€

The cross section scales as the square of the coupling/cutoff ratio:

Y
fot A

By taking the cross section at a fixed ratio we can convert the upper limit on the signal strength to the upper limit on the coupling:

C 2 7
< L ) [GeV?] =
A Lintatat, ref €

Luminosity (Ey > 6 GeV) scaled from run 90626 to blinded dataset:
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2.7 x 108




Utot(/\/cy =1 GeV) [nb]

Cross section and efficiency from theory and
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t on c/\ [GeV 1]
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Cross-check: 7 normalization

Extract signal strength of ¢ ~ 1000

2
C
Corresponds to coupling of (Xy> =35x 107
This gives a decay width to photons of I, ,,, = 0.03 keV
But the known value is [ = 1.31 keV

n—=vrv
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Normalizing to # gives a different 90% bound
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