Designing an optical ground station in an urban environment for

satellite-based quantum communication
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Introduction: Satellite-based Quantum Communication Characterising Atmospheric Turbulence in Singapore

We designed an experimental set-up for measuring and determining the seeing and

Project goal: setting up an optical 1. Quantum communication satellite scintillation conditions in Singapore during the late hours (past midnight).
ground station in Singapore

.

- L 3 .
y 1 A C Dependencies ) ( Measurement Set-up )
T, '
L) i -
it s LEO Angular dependence of seeing:
1% i Satellite B(0) = (sin 9)—3/5
i -
E G vy | [ PR n B L g R L < : Zenith
.'_..: s E T _ ; : '- o 0 “'" i p ' f %!'- Hlisaess: = angle@ e
S S sl 4. Classical channel ) RN T h
31} 2. Quantum channel JEESSESE S i — T || ——
S e’ - il EE U € . Satellite orbit
. g,,v = - L : S by ; ke iy T \" i\ OptICa| ground
; ¥ . 0 } . S station Earth Raw image
- o ( Results and Analysis )
3. Optical ground stations on Earth |
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Sizing of the OGS field-of-view is dependent on boor satellte tracking The maximum seeing is found to be about 4 arcseconds, the mode is found to be between 1.5 -
the satellite tracking capability of the OGS as larger field-of-view w 2 arcseconds. The scintillation index, a measure of scintillation, was also found to be less than

well as the background noise level. By one, signifying weak scintillation. In the seeing limited regime, the OGS would see the satellite

restricting the field-of-view, we reduce the as a spot of 4 arcseconds (max_) wide (FV\/HM)
amount of background noise over the same
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telescope aperture.
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) QFOV: field-of-view of the OGS.
White blob: uncertainty distribution of the satellite.
Background skylight Radius of red circle: cumulative distribution of uncertainty distribution at 99%.
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