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System Design

System Overview [1,2]:
* Quantum Transmitter (Alice)
* Quantum Key Distribution (QKD) source:
* Resonant cavity LED
* Decoy state
* Polarization encoded
* Quantum Receiver (Bob)
* Single-Photon Detectors (SPCM-AQ4C)
* FPGA-based Time-Tagger
* Qubit-based Time Synchronization (Post-
processing)
e Pointing, Acquisition, and Tracking (PAT) system
* Modular Design: Isolated from mobile platform
* No shared power, communications, or control
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Drone Platform




Flight Plan
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Drone Flight Evolution




Quantum Background vs Altitude

5 x10% Quantum Background vs Altitude Run 4 Sealed Fibers (Dec 16, 2023)
1 1 1 1 1 ] | 1 1 I
IR> (SM600 SMF)
: 100m 50m : 25m : 5m : IL> (FT200UMT MMF)
45} | I l [H> (FT200UMT MMF)
: . : I' » : : ¢ ’ : I I : |V> (SM-28 Few-Mode)
I I I I I I I I o
4r &= I I I I I I I I I |
8 I I I I I I I Ll
i ~ I I I I I I I TR
T A Note:
o
g . I I I I I I I o  MMF and Few-Mode
o 3r I I I I I I I o ]
@ ! ! ! Lo ! Lo fibers were black-
P I I I I I I I o
25 | | | | | | Lo jacketed
o I I I I I I I o
O , ; ! ! ! Lo ! Lo * SMF was partially black-
= I I I I I I I I
é : I I I I I I I I jacketed
| I I I I I I I I
1.5 | I I I I I I
I I I I I I
I I I I I
1k TR I I
I I I I I I
) I I u I I I o
0.5 11 1 1 1 1
1 f -
I I I
| 1 ||A l- ~ mh’”“’ M H’\"Ml' 1y
e g P ' W ¢ oo
0 50 100 150 200 250 300

Time (Seconds)



Summary

Summary

* Measured drone-based quantum background vs altitude and direction

e OQOutdoor quantum measurement/testing requires black-jacketed fibers (even at night)
e Background was not significantly different from 5m-100m altitude at night

* Slight dependence on azimuthal direction
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