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Deployment of the IceCube Upgrade Camera System in the SPICEcore hole
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IceCube is a cubic-kilometer scale neutrino telescope located at the geographic South Pole. The detector utilizes the extremely transparent Antarctic ice as a medium for detecting Cherenkov radiation from neutrino
interactions. While the optical properties of the glacial ice are generally well modeled and understood, the uncertainties which remain are still the dominant source of systematic uncertainties for many IceCube
analyses. A camera and LED system is being built for the IceCube Upgrade that will enable the observation of optical properties throughout the Upgrade array. The SPICEcore hole, a 1.7 km deep ice-core hole located
near the IceCube detector, has given the opportunity to test the performance of the camera system ahead of the Upgrade construction. In this contribution, we present the results of the camera and LED system
deployment during the 2019/2020 austral summer season as part of a SPICEcore luminescence logger system.

SPICEcore hole
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e |CU Camera [2] was integrated into the luminescence logger [3]

e IMX225 image sensor from SONY with a 175 degree FOV wide angle lens

e lllumination board used to generate light for camera

e Emitting 43 Im of 470 nm light with a full width at half maximum of 80 degrees

e Camera system is identical to the one being deployed for the IceCube Upgrade

e Each IceCube Upgrade module will have three cameras to carry out ice property
measurements
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e Deployed on 21.12.2019 for 10 hours
e Stops made at 500 m, 810 m, 1050 m, 1400 m, 1490 m, 1610 m and 1670 m
e 30 images per stop with 3 s exposure and 24 dB gain below 1.5 km, 0 dB above that
e LED enabled at stops and during ascent
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- Image brightness compared to laser-based dust logger [4] to evaluate performance
- Demonstrated camera's capability to evaluate Antarctic ice properties

- Strong correlation between camera logger and dust logger data show sensitivity of the camera
based method
- Successful field test of the IceCube Upgrade camera system under the extreme Antartic conditions
- Further analyses will be performed to attempt to extract quantitative information about scattering,
absorption length or anisotropies in the light propagation in the Antarctic ice
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