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Evaluating the impact of 
PSF event types



● The next generation of VHE gamma-ray detectors

● 4 decades of energy range: ~20 GeV → ~ 300 TeV

● Full sky coverage: two sites, one in each hemisphere

● Will improve sensitivity, angular and energy resolution

THE CHERENKOV TELESCOPE ARRAY



Page 3

2−10 1−10 1 10 210
Energy [TeV]

13−10

12−10

11−10

10−10

]
-1 s

-2
x 

Fl
ux

 S
en

si
tiv

ity
 [e

rg
 c

m
2 E

100% Crab

10% Crab

1% Crab

0.1% Crab

CTA Northern Array Alpha

CTA Northern Array Alpha (off axis)

HAWC (5y)

LHAASO (1y)

Fermi-LAT 
(10y, (l,b)=(0,0))

Fermi-LAT
(10y, (l,b)=(120,45))

IACT North

2−10 1−10 1 10 210
Energy [TeV]

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

A
ng

ul
ar

 re
so

lu
tio

n 
[d

eg
]

-LATFermi

HAWC

M
AG

IC

VERITAS

CTA Northern Array Alpha

CTA Northern Array Alpha (off axis)

CTA performance evaluation

PSF event types |  ICRC 2021  | T. Hassan, O. Gueta, et al.

● We estimate CTA performance via MC simulations: see O. Gueta contribution!
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● How are CTA IRFs calculated?

1) Low-level analysis reconstruct shower parameters

2) Using all reconstructed events, we find the cuts that maximize sensitivity

3) From the few surviving events, we compute IRFs
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CTA performance: not all events are the same
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● In the low-level analysis, we have a lot of information on the quality of each event:

All our knowledge on individual events is lost when computing IRFs.
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PSF event types |  ICRC 2021  | T. Hassan, O. Gueta, et al.

● We propose changing this approach (as done in e.g. Fermi-LAT):

1) Low-level analysis reconstruct shower parameters

2) Rank event “quality” and separate events into independent samples

3) Using all reconstructed events, we find the cuts that maximize sensitivity

4)From the few surviving events, we compute IRFs
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CTA event types implementation

DL2 tablesCorsika2 + simtel_array3

eventDisplay4
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CTA event types implementation

PSF prediction & partitioning

iact_event_types5



Page 9

CTA event types implementation

Event type evaluation
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CTA event types implementation
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PSF event types for CTA

● Very promising results, shown in the poster!

● We achieve a 25-30% improved resolution for a 
subset of CTA events

●Event reconstruction quality is properly predicted,
and the methodolofy could be implemented for CTA

● Source localization and confusion will significantly
improve by the extra information provided by the 
IRF PSF partitioning tested here
  

CTA PSF event types | T. Hassan, O. Gueta et al.
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