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Campaign on Tenerife
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Photo by Connor Duffy

● 22-29 July 2025: test campaign on the 
Small-Sized Telescope (SST) camera prototype 

● The camera prototype was integrated into the 
ASTRI-2 telescope, on Tenerife, Spain

● The prototype (QCAMi) consisted only of one 
quadrant of the whole camera 
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Muon Tagging: Number of Triggered Pixels + Ring Completeness

Tagger   threshold
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Muon Tagging: Circle Fit Issue
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Muon Tagging: Ring-Center Cleanness Check
Circle fit method:

Centroid depletion check method:

ctapipe built-in 
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Muon Tagging: Ring-Center Cleanness Check
Circle fit method:

Centroid depletion check method:

Check distance from 
Circle’s geometric center

Check distance from 
Pixels' center of mass

computationally 
simpler

ctapipe built-in 
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Muon Tagging: Circle Fit vs Centroid Depletion

is_pixels_at_center: Circle fit | Centroid depletion
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Muon Tagging: Circle Fit vs Centroid Depletion

is_pixels_at_center: Circle fit | Centroid depletion
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MC rate calculation: Generation Phase Space & Normalization
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MC rate calculation: Generation Phase Space & Normalization
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Muon rate for the SST: Calculations

Gaug’s paper:

?
Absolute maximum rate at strictly 

0 deg zenith angle

Representative average rate across 
observing zenith angles (?)
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Full cam:
● ring_completeness = 0.9 ● ring_completeness = 0.7

● ring_completeness = 0.6

MC Rate: Ring Completeness

● ring_completeness = 0.8

Gaug’s paper: max µ-Rate ~ 0.4 – 0.8 Hz

Doesn’t take into account:
● Precise telescope geometry
● Shadowing by telescope 

structure & components
+ ring completeness def

ctapipe built-in 



Muon Tagging: Centroid Depletion Check Optimization
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Full cam:
ring_completeness = 0.8

Full cam:
Centroid depletion check (0.4 * max_d)



Muon Tagging: Centroid Depletion Check Optimization
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Full cam:
ring_completeness = 0.8

Full cam:
Centroid depletion check (0.4 * max_d)

n_showers                 | 5000
---------------------------------------------
Detected muons : 207
Injected Muon Rate (R_inj) : 1.7370 Hz (0.4344 Hz)
Detected Muon Rate (R_det) : 0.0751 Hz
Telescope Efficiency (epsilon) : 4.3256 % (17.3024 %)

Muon Tagging: QCAMi



Muon Tagging: Centroid Depletion Check Optimization
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Full cam:
Centroid depletion check (0.4 * max_d)

n_showers                 | 5000
---------------------------------------------
Detected muons : 207
Injected Muon Rate (R_inj) : 1.7370 Hz (0.4344 Hz)
Detected Muon Rate (R_det) : 0.0751 Hz
Telescope Efficiency (epsilon) : 4.3256 % (17.3024 %)

Muon Tagging: QCAMi

36.3 * 0.25 * 0.7~ 6%

quadrant edge 
effect

Full cam:
ring_completeness = 0.8



Muon Tagging consistency: MC vs Tenerife (QCAMi)
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exclusion_zone MC (trig_eff) Tenerife* (# µ rings)

0.6 * np.max(d) 0.029 Hz (62.2 %) 0.016 Hz (9 rings)

0.5 * np.max(d) 0.052 Hz (83.3 %) 0.050 Hz (28 rings)

0.4 * np.max(d) 0.081 Hz (96.7 %) 0.081 Hz (45 rings)

0.3 * np.max(d) 0.131 Hz (97.8 %) 0.127 Hz (71 rings)
*Run: d250724T2208/Run00049



Backup



Impact distance/parameter
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