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Ca m e ra Ca Il b ratl o n for th e lcec u be U p g ra d e a n d G e n 2 An upgrade to the IceCube Neutrino Telescope is currently under construction. For this IceCube Upgrade, seven new strings will be deployed in the central region of the 86 string

lceCube detector to enhance the capability to detect neutrinos in the GeV range. One of the main science objectives of the IceCube Upgrade is an improved calibration of the

Woosik Kang‘I & JiWOOng Lee1 Gerrit Roe"ing hoff1 Ca rsten Rotﬂ 2 and Ch ristoph TQn nis1 3 lceCube detector to reduce systematic uncertainties related to the optical properties of the ice. We have developed a novel optical camera and illumination system that will be part of
! ! ! . f 700 newly developed optical modules to be deployed with the IceCube Upgrade. A combination of transmission and reflection photographic measurements will be used to measure
on b@half Of the IceCube Collaboration the optical properties of bulk ice between strings and refrozen ice in the drill hole, to determine module positions, and to survey the local environments surrounding the sensor

lceCube Upgrade

module. In this contribution we present the production design, acceptance testing, and plan for post-deployment calibration measurements with the camera system.
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lceCube Upg System calibration and verification

LED connector G k
= o - = at

Scattered Light Intensity in Distance

e et caemaiers) | @ Hole jce related measurements

2208m(28.46m)
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» To verify the normal operation of the system and to calibrate the cameras and LEDs before their

—_— # * The camera system developed for deployment, all components to be subjected to an extensive suite of tests.
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~ Camera system installed in a D-Egg — Camera system installed inside of a * To understand the camera response to a light source, each camera captures multiple images of Refe rences
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» For D-Egg [3], three cameras are installed connected to the illumination module. unsaturated pixels scales linearly with the exposure time and the magnification (in terms of the 2] IceCube Collaboration, W. Kang, C. Tonnis, and C. Rott P05 ICRC2019 (2020) 928.
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[4] IceCube Collaboration, L. Classen PoSICRC2021 (these proceedings) 1070.
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« For mDOM [4], three cameras paired with the smaller illumination module to be

: .. : : . .. . i Gain/10 ' :
equipped, an additional illumination module pointing upward from the optical sensor. camera gain as 10 ) for each camera. (see Proceeding for details)
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