
L I S A   (2034)
Laser  Interferometer  Space  Antenna

https://lisa.nasa.gov/

-  Three space stations forming an equailateral triangle, each containing two 
test masses and two lasers, as well as two telescopes

-  Each space station is then a Michaelson interferometer with arms of length
L  =  2,500,000 km  ~  400 Earth radii

-  Since arm position cannot remain fixed, need precise distance tracking and 
cannot use the Fabry-Perot resonant arm cavities or signal recycling, but with
1024 nm seed laser at ~40mW they can amplify to a stable power of ~3 W
https://www.sciencedaily.com/releases/2019/09/190918124529.htm
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L I S A  Pathfinder (2015)
https://arxiv.org/pdf/1903.08924.pdf

- Launched proof of concept mission in
December 2015

https://phys.org/news/2018-02-results-lisa-pathfinder-satellite.html

- Tests hit all benchmarks by 2017, performing 100 times above its baseline 
requirements and 30 times better than existing ground-based detectors!
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LISA   SCIENCE   OBJECTIVES
https://www.cosmos.esa.int/documents/678316/1700384/SciRD.pdf

https://www.cosmos.esa.int/documents/678316/1700384/SciRD.pdf


→ What makes these goals possible?

Sensitivity from  ~0.1 mHz  to  ~0.1 Hz

https://arxiv.org/pdf/1803.01944.pdf

https://arxiv.org/pdf/1803.01944.pdf


What do we know about these unobserved sources?

SMBH Mergers: https://arxiv.org/pdf/1601.06156.pdf

https://arxiv.org/pdf/1601.06156.pdf


What can we do by combining precision 
measurements of   (IMR)

INSPIRAL,   MERGER,  and  RINGDOWN  ?

LIGO could achieve the SNR:  https://arxiv.org/pdf/gr-qc/9701039.pdf
Testing framework: https://journals.aps.org/prd/pdf/10.1103/PhysRevD.73.064030

GW150914:  https://arxiv.org/pdf/1602.03841.pdf

Testing consistency between GR prediction of BBH
merger remnant and observed IMR signal (no hair 
→ all information in MASS, SPIN, CHARGE~0):

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.73.064030
https://arxiv.org/pdf/1602.03841.pdf
https://arxiv.org/pdf/gr-qc/9701039.pdf


Testing GR prediction of quasinormal modes in 
ringdown (central frequency and samping time):

Testing parameterized deviations (here to ≤ 3.5PN):

Methods for computing constraints: https://arxiv.org/pdf/1704.06784.pdf

https://arxiv.org/pdf/1704.06784.pdf


Extreme Mass Ratio Inspiral (EMRI): 

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.75.042003

For quadrupole moment Q of the primary mass M, 
an inspiral of SNR ~100 would allow us to measure the dimensionless 
quadrupole  Q / M3  at a precision of 10-4 - 10-2

→ test for deviations from the GR prediction for a Kerr BH

...Looks hopeful!

Quantum Gravity Probe?

https://iopscience.iop.org/article/10.1088/1742-6596/154/1/012042/pdf

Hawking radiation from SMBH would peak in LISA band, but strain would 
be orders of magnitude too small

Quasi-normal mode overtones will be detectable, but even with SNR strong 
enough to include up to the 70th overtone, but the degeneracy between the 
overtones will prevent us from distinguishing individual overtone power 
beyond the n=0 and n=1 modes, so it will be difficult to gain much beyond 
the central frequency and decay time

...Not as hopeful.

SMBH merger rates?  Highly dependent on unknown priors, but that doesn’t 
stop us from guessing!
https://arxiv.org/abs/astro-ph/0503210
https://arxiv.org/abs/astro-ph/0604281
https://arxiv.org/pdf/1908.05779.pdf
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