A single photo-electron calibration system for the NectarCAM camera of the Cherenkov Telescope Array Medium-Sized Telescopes
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This contribution aims to.introduce the single photo-electron (SPE) system designed to calibrate the camera of the Medium-Sized Telescopes of the Cherenkov Telescope Array (CTA). This system will
allow us to measure accurately the gain of the camera’s photodetection chain and to constrain the systematic uncertainties on the energy reconstruction of gamma rays detected by CTA.

NectarCAM module .

PMT

Winston cone _ . . .
SR SR Homogeneity test is done in a dark room set

Sereen >¢ & [ up in IJCLab [1]. The calibration system consists
i : ‘ of a 10 mm flat octagonal block of PMMA
screen, a fishtail light guide with groove and
a light box. The screen is painted with a high
reflective material based on Titanium oxide.
Using the motors, a PMT is moved over the
screen.
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The homogeneity map measures the light intensity over the screen. The black
lines mark the differentregions of the screen which are painted with layers of
differentthickness to allow for homogeneous spreading of the light. Contours
enclose area of the screen ranging from half down to a tenth of the maximum
screen emissivity.

positions with scanning time
ranging from 17 to 28 minutes.

4. CALIBRATION RUN

Data acquired from Mini NectarCAM
camera installed on the MST [2]
rototypetelescope in Adlershof
Eas been analysed using Ctapipe
[3]. The charge of each event
reconstructed after pedestal
subtraction for every pixel around

the peak is shown.
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5. GAIN DETERMINATION

The charge distribution is modelled by a multi
p.e. spectrum accounting for a two-gaussian
SPE response [4] and the pedestal level. The first
peak corresponds to pedestal (zero photon) and
subsequent peaks correspond to photo-electrons
induced by the screen emission. We obtain a
mean gain of 56 ADC/p.e. and associated
standard deviation of 2.1 ADC/p.e over the
mini camera.

le6

ICRC2021

kall

MPE model fit

gain = 57.61 +/- 0.72 ADC/pe

data

5100 5200 5300 5400
Charge (ADC)

We describe the SPE system designed for
NectarCAM camera of MST of CTA,
which will be used to study the response
of each PMT. Data acquiredsby SPE
system integrated in mini camera have
been analysed to identify pixels which are
illuminated hy the screen to allow for
quick determination of gain. Data
acquired with the fully equipped camera
may yield gain better than 4%.




