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1. NR Waveforms Catalogs: Applications to GW direct and complete binary parameter 
estimations.

2. Precessing dynamics: Flip-flops, alignment instability, GW Beacons.

3. Discussion: Getting ready for GW next detections: Highly spinning BBH, small mass 
ratios, BHNS. Pulsar Timing. LISA.
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• 2nd release of the BBH public RIT catalog at
http://ccrg.rit.edu/~RITCatalog.html
• 320 waveforms: 

274 nonprecessing + 46 precessing
• 1/6≤ 𝑞 ≤ 1, %

&' ≤ 0.95, ℓ ≤ 4

Aligned Cases:

From: Healy et al. arXiv:1901.02553 [gr-qc]
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Shu perhaps a better spin variable for waveform modeling
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• Nearly 200 simulations
• One hole spinning, 
• All orientations

(q>1 is the smaller one)
• %

&' = 0.8
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This approach had already proven very 
successful when applied to GW170104*.

(It required an homogeneous set of simulations 
since the differences in LnL are subtle).

*J. Healy et al., Phys. Rev. D97, 064027 (2018)
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ü We have developed a complete and independent method to analyze GW signals from BBH
with NR solutions to GR (Without resourcing to phenomenology)

ü Applied to O1/O2, and for O3+:
o Interesting sources to detect yet 

Ø Very highly spinning BHs (s > 0.9)
Ø Not comparable BBH mass ratios (q < 1/5-1/10)
Ø BH-NS systems (q ~ 1/7– 1/20)

v RIT Catalog3: Complete single spinning q’s; Complete aligned spins 0.95; down to q -> 1/15.
v A collection of NR catalogs (RIT+SXS+GT+BAM+) can be used for even better coverage.
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Accretion disk internal rim will change location 
with spin orientation. This changes
• Efficiency of the EM radiation
• Spectrum of EM radiation (hard part)
• Cutting frequency of oscillations
Proper modeling using GRMHD simulations 

X-shaped galaxies should show ‘orange peeling’ 
jets when they were about to merge
• For our simulation this corresponds to 1.2 

seconds for 10Msun and 142 days for 
108Msun

• The effect is still present in unequal mass 
binaries, (and BH-NS and NS-NS) with smaller
flip-flop angles.

ß Simulation by RIT group

We need full numerical GRMHD simulations
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2 PN Analytic study

-

From: C.O.Lousto & J.Healy, Phys. Rev., D93, 124074 (2016)
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This configurations leads to an L-flip q > 1/4 for rc > 10M
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• Beaconing effect likely for q < 1/4 and retrograde BBH systems
• Beaconing effect leads to higher chances of seeing a system face-on
• GW polarizations look like pretty different

- Important to measure them
- Relevant for LIGO, LISA and PTA merger observations

• When matter present, EM counterparts 
may have characteristic features on the 
beaconing frequency scale

Ø RIT GRMHD Simulation 


