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Figure 1: Diagram of the signal region (A) and sideband regions (B, C, D).
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Figure 2: E
iso
T distributions of signal data with tight γID, background data with non-tight γID and

signal MC with tight γID. The background data and signal MC histograms are stacked.

where f
X,MC is the ratio of the number of truth-matched signal photons in region X over region

A, derived with MC. The purity is defined as the fraction of signal photons relative to the total
photon candidates in the signal region A:

Purity(P) =
N

sig
A

NA

. (3)

Figure 2 shows the E
iso
T distributions of tight photons (labeled as “Data (signal)”) and non-tight

photons (labeled as “Data (background)”) in data, along with tight photons in MC (labeled as
“Signal MC”). The background photon distribution is scaled to match the signal photon distribution
in data in the high-Eiso

T region (Eiso
T above 4 GeV). The tight-photon distribution in MC is then

added to the scaled non-tight distribution to reproduce the tight-photon distribution in data at
small E

iso
T . The shape difference in E

iso
T between tight and non-tight γID photons is clearly visible.

Figure 3 shows the purity as a function of E
γ
T. The signal-leakage correction to the purity is at the

few-percent level, due to the optimized signal and sideband regions. To smooth out fluctuations,
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