
Thus the total photon yield becomes gγ(y) = grad(y) + gaif (y) + gmat(y). The integrated
yield fγ(y) =

∫ 1
y dy′gγ(y′) is plotted in Fig. 45. With a δy cut of 1 %, the annihilations in flight

give a largest contribution.
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Figure 45: Integrated photon yield per muon decay fγ(y).

4.2.2 Photon Pile-up

Given the single photon yield gγ(y), the rate of two photon pile-up can be expressed as

gγγ(y) =
∫ y

0
dy′gγ(y

′)gγ(y − y′)η(y′, y − y′), (6)

where η(y1, y2) is the pile-up rejection factor for two photons with energy fractions y1 and y2.
It can be expressed as

η = Nµ
∆Ωγγ

4π
∆tγγ (7)

where ∆Ωγγ and ∆tγγ define two-photon separation power in solid angle and in time respec-
tively, and are dependent on the energies of the photons. They are evaluated by Monte Carlo
simulations (See Sec. 3.3.1).

The resulting integrated pile-up photon yield fγγ(y) =
∫ 2−y
y dy′gγγ(y′) is shown in Fig. 46.

With a δy cut of 1 %, fγγ is well below the single rate1 fγ.

1Double pile-up events where three photons are in coincidence are also calculated. With a δy cut of 1 %,
they are much smaller and are ignored in the following discussions.
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