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Generation

SpdRoot version 4.1.6

pp @ /s = 27 GeV

Particle generator: Pythia 8 (number of events: ~1 million)

Minimum Bias

Vertex assumed at (O, 0, 0) —» Gaussian smeared: g, = 30 cm and g,,, = 0.1 cm

o000

Realistic reconstruction

Focus on the “ECAL” reconstructed particle
Identified the cluster to which the particle belongs
Position and energy taken from cluster

Selected clusters that belong to the ECAL endcaps

I iy

Analysis

d Cuts: Ey, > 400 MeV, pr > 0.5 GeV/c
O Candidates to ° selected from yy combinations (invariant mass)
d To select photon candidates:

v" Initially no checking pdg code = 22

O Different scenarios to analyze the combinatorial background
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Inv. Mass , A¢p = 360 deg
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The background consists of particles randomly combined, most of them coming from different mothers.

We want to understand the background, in particular the
structure that mimics a peak around the nominal mass of the r°
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Inv. Mass , A¢p = 360 deg

h1: all possible pair combinations
h2: pairs from same 7° » daughters no
h3: pairs from diff. mother ID's — [~ checked by MC
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The background consists of particles randomly combined most of them coming from different mothers.

... Are those daughter particles all photons?
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Inv. Mass , A¢p = 360 deg
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The background, mainly consists of photons randomly combined between them and with other particles,
most of them coming from different mothers.

... How much the two-photon pairs from different mother particles contribute to the background?
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Inv. Mass , A¢p = 360 deg
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The pairs of two photons with different mothers represent 14% of the overall background made of random combination of
particles with different mother ID’s.

In the 85% there is the contribution of particles that are not photons.

The peak of the background around the nominal % mass seems to be triggered by the combination of particles which are not
photons.

... What particles is this background composed of?
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Inv. Mass , A¢p = 360 deg
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The particle composition giving rise to
these invariant regions is examined
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Particle composition of the background, defined as particles with different mothers ID’s
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Particle composition
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Inv. Mass , A¢p = 360 deg

... Adding the e™, e~ combinations

)
>
O
S
h1: all possible pair combinations &
h2: pairs from same n° %
h3: pairs from diff. mother ID's <

h4: pairs from diff. motherID's (at least one =)
h5: yy pairs from diff. s
h6: yy pairs from diff. mothers (not only m's)
h7: ee* pairs
h1 - h2
............. h4 + h5 + hé + h7

SRR

Xy vy vY e-et

Structure that mimics a peak around
the nominal mass of the °

Photon candidates might result from
a misidentified photon conversions.

Dalitz decay should not be ruled out:
¥ > etey
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