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@ Presentation Overview

1. Motivation: The need for frequency transfer between fast moving object:
2. Background: Precision metrology through the turbulent atmosphere

3. Current work: Preliminary results flsansfer between fast moving objects
4, Next steps: Future work and collaboration opportunities
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Presentation Overview

1. Motivation: The need for frequency transfer between fast moving object:
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@. Frequency Transfer between Fast Moving Objects e

ek w

Why conduct frequency transfer ovee-space
links instead of over optical fibre links?

When using fibre is impractical or impossible . :
Applications that involve a fasbhoving i
elements comprising the link

FastA,F #20 MHz@ F  c(;1200vkr/h)
Dynamic terrestrial links: 2 examples

Very fastA,F#356 GHz@ £ T1TZInnn YK
Groundto-space links2 examples
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Frequency Transfer between Fast Moving Objects o
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Freguency transfer between transportable,
movinggroundbased clocksA, + +20 MHz)

Application exampleDirect measurement of

OAYVAUSAYQa Tl Y2dza aLISOAI N ST Y

experiment (time dilation on a train)
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Frequency Transfer between Fast Moving Objects o
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Frequency transfer between transportable
stationary groundbased clocksn, + +20 MHz)

Application exampleChronometric leveling @ @

surveys via airborne relay for Earth science, /\/\

geophysics, and environmental monitoring

[1] DixMatthews, et alOptics Expres$l (2023) 15075.
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Frequency Transfer between Fast Moving Objects o

s,
L7

Frequency transfereflected off a satellite in space

(no clock required)ny F % #5 GHz
Application exampleUltra-precise satellite orbit

determination to improve the accuracy of the

Global Geodetic Reference Frame
[2] DixMatthews, et alPhysical Review Applid® (2023) 054018.
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Frequency Transfer between Fast Moving Objects o
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Freguency transfer between groundndspace
basedoptical clocksnyf +5 GHz

Application examplelests of General relativity

(local position invariance), fundamental physics

(dark matter, var. in fundamental constants) @
[3] Gozzard, et aPhysical Review Lettet28(2022) 020801.
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Presentation Overview

2. Background: Precision metrology through the turbulent atmosphere
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Precrsron I\/Ietrology through Atmospherrc Turbulenc
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Precision Metrology through Atmospheric Turbulences
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L

Freespace phasstabilised frequency transfer
Single frequency (CW) oo ,

| Local Site : .{ Remote Site

Iaser SyStem E ( Transmitter Module ‘ E E ( Receiver Module ) E
: ' ' '
Advantages 5 -

Better performance 55 6@ @ o
LowerSWaP | Y ﬁ
: X)—(5ena
Disadvantages @ _____________________________________
Sensitive to deeflades [5] Gozzard, et aPhysical Review Applié@ (2018) 024046

No time transfer

A Phase stabilisation receive

A Phase stabilisation transmitte
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Precision Metrology through Atmospheric Turbulences

Freespace phasatabilised frequency transfer with adaptive optics terminal

Single frequency (CW)
laser system

Advantages

Better performance
LowerSWaP

Disadvantages
y codad

No time transfer
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Precision Metrology through Atmospheric Turbulences
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Ni/f=4x10F mat 1 s

D

Nf/f = 6x 100 H M

at 300 s

[3] Gozzard, et aPhysical Review
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