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arXiv.org > astro-ph > arXiv:2010.11907

Astrophysics > Instrumentation and Methods for Astrophysics
[Submitted on 22 Oct 2020]

Development of an optical photon-counting imager with a monolithic Geiger APD array

Takeshi Nakamori, Yuga Ouchi, Risa Ogihara, Toshio Terasawa, Yuhei Kato, Shinpei Shibata

We have developed a sensor system based on an optical photon-counting imager with high timing resolution, aiming for highly time-variable
astronomical phenomena. The detector is a monolithic Geiger-mode avalanche photodiode array customized in a Multi-Pixel Photon Counter with a
response time on the order of nanoseconds. This paper evaluates the basic performance of the sensor and confirms the gain linearity, uniformity, and
low dark count. We demonstrate the system's ability to detect the period of a flashing LED, using a data acquisition system developed to obtain the light
curve with a time bin of 100 microseconds. The Crab pulsar was observed using a 35-cm telescope without cooling, and the equipment detected optical
pulses with a period consistent with the data from the radio ephemeris. Although improvements to the system will be necessary for more reliability, the
system has been proven to be a promising device for exploring the time-domain optical astronomy.
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Observational Signatures of Sub-Relativistic Metcors
AMIR SIRAJ' AND ABRAHAM Logs'

! Department of Astronomy, Harvard University, 60 Garden Street, Cambridge, MA 02138, USA

ABSTRACT

It is currently unknown whether solid particles larger than dust from supernova ejecta rain down on
Earth at high speeds. We develop a hydrodynamic and radiative model to explore the detectability of
2 1 mm sub-relativistic meteors. We find that a large fraction of the meteor energy during its passage
through the Earth’s upper atmosphere powers the adiabatic expansion of a hot plasma cylinder, giving
rise to acoustic shocks detectable by infrasound microphones. Additionally, a global network of several
hundred all-sky optical cameras with a time resolution of £ 10~*s would be capable of detecting
2 1 mm sub-relativistic meteors.
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