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'LISA Phase Measurement Sygiem

Contract with @ esal

Development of a breadboard model of the LISA Phase Measurement
Subsystem (PMS) and of the Frequency Distribution System (FDS)
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Interferometer
— Phase readout
— Angqular readout

Laser frequency noise
erionEl
— Laser phase locking
Independent satellites
— Clock noise transfer

— Data communication
— Acquisition



20 channel phasemeter
e urad/sqrt(Hz) performance
e readout of auxilliary functions

Modular system
Frequency control of two lasers

Frequency distribution system
e Sampling clock 80 MHz
e Pilot tone 75 MHz
e (lock tone sideband 2.4 GHz

Generates ranging modulations
Dedicated acquisition FPGA
Temperature sensors

CPU for data filtering and
processing
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Algorithm imp

FPGA synchronisation
Interfaces
(FPGAs, CPU, PC)
PLLS

DLLs

Decimation filters
(CIC, FIR)

FFTs

Data storage
System control
Laser control
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Only electronic signals:

* Phase readout performance
(with realistic signals)

® Ranging

* DWS readout for DFACS

* [aser control

* Generation of PRN codes

* Acquisition

» Phase stability of Frequency
Distribution System

— 75dBHz
— 85dBHz |
— 05dBHz |

180

phase [°]

-180




11



‘Phase performance
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e Required active
temperature control

* Unknown noise coupling
related to impedance
matchin
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Project finished™®

* Test campaign successfull

e All functionalities were

demonstrated LISA Metrology System

e Met all requirements Final Report

* Project was concluded
with final presentation on
March 7, 2014,

e Final report will be
available soon

ESA ITT AO/1-6238/10/NL/HB
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The Optical Testbed

"

f"f'_' aate metrol%‘y test with three signals
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% § Concept of athrée signalitegi—~ =

a £b ~c
Pa + @b + pc = 0

* The LISA phase measurement has a very large dynamic range
due to the high initial laser frequency noise

* A three signal test is required to investigate non-linear noise
sources that are relevant at such levels
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Digital three signal testiresiis—
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® GO to vacuum
* Monolithic fibre injectors to reduce beam jitter
* ESA phasemeter breadboard

* Dedicated photoreceivers (see poster #16 by German
Fernandez Barranco)
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2.402GHz 2MHz

* 1) Achieve urad/sqrt(Hz) )—(XH\
performance LP

* 2) Achieve performance B :
with three independent ' PRN1 :

phasemeters
e (Clock noise transfer

e Ranging & data
communication

e Timing correction in
post-processing via
Kalman-Filter

e Demonstration of all
functionalities and the
full dynamic range
required for TDI
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