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2 photon simulation to check the clustering in AstroPix :

(with uniformly random energy between 0 and 20 GeV and different emission angle, 𝜭)



Imaging hits in the same layer which are far in global distance are grouped

4



Right now, we use the variables:

same layer check 

● localDistXY   

Different Layer Check      

● layerDistEtaPhi
● layerDistXY

With the new Layer modes we have 
(https://github.com/eic/EICrecon/pull/1999):

https://github.com/eic/EICrecon/pull/1999


Introduced different Layer 
mode :
xy mode: Use local 
coordinates (x, y) to check 
how close hits are.

etaphi mode: Use 
pseudorapidity (η) and 
azimuthal angle (φ) and thus 
gives the angular distance 
between the hits

phiz mode: Use azimuthal 
angle (φ) and the longitudinal 
coordinate (z). Converts the 
azimuthal (φ) separation 
between hits into a tangential 
distance (in millimeters) by 
projecting hit positions 
relative to the average phi of 
the two hits.)





Layermode xy (based on local x position x and y) and the Layermode phiz (based on phi direction 
converted to mm and z ) are compared for same Layer Check

Here, The orange curve (1 
cluster) dominates across all θ 
differences, meaning the 
algorithm mostly merges 
everything into a single cluster 
even when the angular 
separation between showers 
increases. The number of events 
with 2 or more clusters stays 
very low and almost flat with θ 
difference thus the mode is not 
very sensitive to angular 
separation in this configuration.



Here, a clear trend appears as 
θ difference increases, the 
case of “1 cluster” events 
(orange) drops, while “2 
clusters” (green) and higher 
cluster counts increase. This 
shows that phiz mode is 
actually resolving separate 
showers as their angular 
difference grows, rather than 
over-merging them.



The blue curve (XY mode) stays 
less than 10% across all θ 
differences, meaning XY mode 
rarely finds exactly two separate 
clusters, regardless of how far 
apart the showers are.
The orange curve (phiz mode) 
starts around 25% for small θ 
differences and rises to ~50% for 
θ difference of 5.5° showing that 
phiz mode identifies the 
expected two clusters as the 
events become more separable.



Summary:

● The existing local xy-based clustering tends to over-merge hits, even when 
showers are far apart.

● The new phiz mode shows sensitivity to angular differences and thus can 
separate the two showers.


