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Summary of NRTidalv3 [Abac et al.)

- Dynamical 1

- Mass-Ratio Dependence
- Spin-Spin and Cubic-in-Spin Corrections
- Calibrated to BNS simulations with 10 different EOS and @ € (1, 2]

Insufficient high-accuracy simulations to robustly calibrate to NSBHs

Higher-order Modes

em () = VBB + o (2

™m

The phase of the higher-order multipoles can be well approximated by a rescaling of the 22 phase
London et al. 2018, Ujevic et al. 2022

Higher modes tmplemented for: Calibrated remnant properties
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| Abac et al., in prep.] This Work

10/18



RESULTS



RESULTS

TIME DOMAIN COMPARISONS

— NR 0.0154 — NR 0.0075 4 —— NR
044 PhenomXyg,gm™y_.—@@——— o PhenomXHM = ia ] PhenomXHM
PhenomXHM NSBH 0.010 - PhenomXHM NSBH 0.0050 - PhenomXHM NSBH
0.005 -
N N
= = 0.000 A
b} b}
o' a'a
—0.005 -
—0.010 - —0.0050 A
~0.4 -
—0.015 - —0.0075 -
—600 —400 —200 0 200 —600 —400 —200 0 200 —600 —400 —200
0.03 A
---------- PhenomXHM - PhenomXHM
0.02 7 PhenomXHM NSBH 0.010 - PhenomXHM NSBH
0.005 -
) ¥i j'\'\ A .’.\'\ |} l] RiE
< 0.000 - YANAVAVAVARRVARREREELEE!H
O RIRTRTRTRIRIRIRIBIREERIE
o ) VY V| TR 1 1] 1
—0.005 - v '
0,00 - —0.010 -
~0.03 - . . . 0015 . . .
—600 —400 —200 0 200 —600 —400 —200 0 200

200

12/18



RESULTS

IMRPhenomXHM NSBH vs NR Hybrids

MATCHES
Model
I IMRPhenomXHM NSBH
1 IMRPhenomNSBH
O_
| |
| |
| ,
- |
s
£ n/3
|
|
/27
10-3 102

Probability density

0.5 7

0.4 1

0.3 1

0.2 1

0.1 1

0.0
10—°

10_1?

10_2?

10_3?

10_4?

o] e)

103
1-M

SACRA + TEOBResumS
BAM + TEOBResumS-Dali (HMs)

1
1

102

(2,2)
IMRPhenomXHM NSBH
PhenomNSBH

101

2.1)

(33)

(32)

(4,4)

13/18



RESULTS

TIMINGS
Models '
m——— [M[RPhenomXHM
e IMRPhenomXHM (22) |
memmss [N[RPhenomXHM NSBH

100j

_ TMRPhenomXHM_NSBH (22)

{ | s IMRPhenomNSBH (22)

| SEOBNRv4 ROM_NRTidalv2 NSBH (22)
| | == TEOBResumS-Dali

Runtime (s)
p—t
T

|
1072+ i

14/18



RESULTS

PARAMETER ESTIMATION

3.5 -
1 PhenomXHM_NSBH
PhenomNSBH
3.0 -
[1 PhenomXHM_NSBH |
0.45- 1 PhenomNSBH ‘ 95 -
0.40 1
> 2.0 -
0.35- &
()]
- 1.5 -
T .30 '
0.25 1.0 -
0.20 -
0.5 -
0.151
T T T T T 0.0 T T T 7 !
3.60 3.61 3.62 3.63 3.64 12.6 12.8 13.0 13.2 13.4 13.6 13.8 14.0 14.2
M[Mca] N

15/18



CONCLUSIONS



CURRENT STATUS & FUTURE WORK

Where are we standing?

Summary
New waveform model for NSBH coalescences which:

- Incorporates more BBH and tidal physics v

- Ensures smooth, well-behaved behavior across parameter space v

- Computationally efficient LALSuite implementation v

- Expected to enable more reliable analyses for current and future detectors v

17/18



CURRENT STATUS & FUTURE WORK

Where are we standing?

Summary

New waveform model for NSBH coalescences which:

- Incorporates more BBH and tidal physics v

- Ensures smooth, well-behaved behavior across parameter space v

- Computationally efficient LALSuite implementation v

- Expected to enable more reliable analyses for current and future detectors v

Current Tasks
- Final tests for the aligned-spin model A%\
- Finish implementation of the precessing model A.*\

17/18



CURRENT STATUS & FUTURE WORK

Where are we standing?

Summary

New waveform model for NSBH coalescences which:

- Incorporates more BBH and tidal physics v

- Ensures smooth, well-behaved behavior across parameter space v

- Computationally efficient LALSuite implementation v

- Expected to enable more reliable analyses for current and future detectors v

Current Tasks
- Final tests for the aligned-spin model A%\
- Finish implementation of the precessing model A.*\

Future Work

- Parameter estimation of real events .
- Systematics studies and 3G detector forecasts &

- Population-level inference studies &

- NSBH-specific calibration of tidal phase ..

- Possible combination with eccentricity and/or memory in a future model @
Lluc Planas et al., Rossello-Sastre et al.]
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CALIBRATION OF THE MODEL
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AMPLITUDE MODEL

FREQUENCY DOMAIN COMPARISONS
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TEOBResumS-Dali is not native to the frequency-domasin, requiring a Fourier transform for the production of these plots
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RESULTS

SMOOTHNESS TESTS
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RESULTS

TIMINGS

Models
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