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LISA photodetector signals
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LISA phasemeter
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Elegant breadboard model 2014

Functions:
• Phase readout for 48 channels

• ADC jitter correction
• Thermal control
• Readout of clock-tone sidebands

• Generation & distribution of constellation
timing signals

• Data transfer and pseudo-ranging via PRN 
modulation and delay-locked loops

• Beat note acquisition via FFT
• Filtering and data decimation
• Laser frequency control



LISA phasemeter developments
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LISA pM flight hardware

LISA pM simulator 



Project: LISA ground-support equipment: Development of a phasemeter
simulator and an optical toolset (DLR 50 OQ 2001)

Started 10/2020 

Duration of 3 years

prime Funding agencysubcontractor



PM simulator - overview
- Electrical ground-support equipment (EGSE)

for assembly, integration, verification and testing (8-
10 year period for LISA)

- Use available MicroTCA components as much as 
possible

- Develop three dedicated RTM (eRTM) modules to 
provide/simulate all PM interfaces and functions

- Transfer and adapt SL and SW to the new architecture

- Test the PM simulator
(phase measurement and 
timing jitter fidelity are the most critical)

Preliminary design



Timing and phase noise

- MicroTCA.4.1 is a perfect fit to implement the 
distribution of pilot tones for jitter correction

- Modules like DeRTM-LOG1300 can be adapted to 
simulate a LISA frequency distribution system

- Active temperature stabilization has already been 
implemented in RTMs

S. Barke et al. Final Report, online (2014)
O. Gerberding et al., Rev. Sci. Inst. 86, 074501 (2015)



Interfaces & processing

- DAMC-FMC1Z7IO is the central AMC 
module for our algorithms and processing

- We will make use of the various interfaces provided by 
the backplane

- This includes a high-speed, low latency, direct link 
between a phase readout AMC and the laser control 
AMC to implement the laser frequency control loops

- SpaceWire FMC module will provide spacecraft-like 
interface

O. Gerberding PhD Thesis, LUH (2014)
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Thank you

Credit: The Milky Way Galaxy by Derek Rowley 

www.physik.uni-hamburg.de/iexp/gwd


