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Status update:
Phase Noise Cancellation
Test Setup
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Outline

> Basic principle of PNC
> Test setup in our lab
> Results

> 0Open questions and outlook
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* Clock comparison requires
frequency transmission:
usually via fiber @ 1550nm

* Vibrations, temperature
fluctuations, optical
components, ...

— Free-running
— Stabilized

— Phase noise 2 Goal:
frequency instability

v
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Phase noise cancellation (PNC) .

Local laboratory Remote laboratory

o — = =
Slocal N\
/ Another

/

|<@> Atomic reference Mirror / splitter | atomic reference |

| |
tﬁ Phase-lockedtoop. |V , | |

| . ;’1550nm — | *
|Transfer|iaser (_?pler: l

— — — —

~ ~

requency
- |
| | * comparison

! 160 MHz |
| g beat note T |

: = Photodiode | »

: - Sremote
| @ ( :] I @ . | O(100km) | pirror/ |
\ : l l 5 splitter

. Phasemeter  Servo (PID) VCO E / \ /

N _\\‘*_--""_'"";"';'";'":_"_—"""—"_"l/ ~ - —



PNC test setup stand

Multi-instrument
Oscilloscope, Phasemeter, PID, etc.)

Transfer laser (8

A=1550nm, Phatodiode ¢ e S — e Faraday mirror |
Linewidth: ~100Hz | } y S (remote end) ]

Faraday m|rr0r (Iocal end) .

Fiber Michelson-interferometer uses RF beat note to identify & correct for phase noise

Fiber-based phase
noise cancellation:

Easier to handle and
reproduce than free-
space optics



PNC test setup stand




PNC test setup: Performance

PNl b,

Phase noise

—— 10m, free
— 100m, free
—— 100m, stabilized

102

103
Frequency (Hz)

PSD (dBm/Hz)

—20-
—40-
—60-
—80-

—100+

—120+4

—140+

—160+4

Beatnote linewidth

— free

stabilized

—40

20 0
Frequency (Hz)

20 40



PNC test setup: Characterization ..

Frequency Response Measurements (100m)
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Goals and open questions

* Optimize loop-settings?
. Test setup
* Understand contraints better > &

Real world case

* |dentify necessary performance

- need input from an expert
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