[bookmark: _1iknnkc1ghws]ROQ Cheatsheet 
· [bookmark: _jfzdwbxexkjp]What is ROQ?
· ROQ = Reduced order quadrature. It's a type of numerical integration related to other methods such as Gaussian quadrature. 
· Lets us calculate fast likelihoods and get PE finished 8 - 300 times faster than with normal likelihood evaluations
· Available waveforms: IMRPhenomD, IMRPhenomPv2, IMRPhenomPv2_NRTidalv2, and IMRPhenomXPHM

· [bookmark: _mwr84urbgwxn]How to use 
· There are a few arguments to put into your ini file to make this work 
· Different likelihood: 
· likelihood-type=ROQGravitationalWaveTransient

· You need to specify the ROQ basis that you want to use. It needs to match the waveform, duration and event type that you are analysing. This is an example for an NSBH run with the IMRPhenomPv2 waveform  
· roq-linear-matrix=/home/roq/IMRPhenomPv2/low_mass_ratio/basis_64s.hdf5
· roq-quadratic-matrix=/home/roq/IMRPhenomPv2/low_mass_ratio/basis_64s.hdf5

The priors for the chirp mass need to match the duration of the signal and the chosen waveform. For this example I would use the highlighted prior for chirp mass. [image: ]

· [bookmark: _sixnl0dh35i1]References 
· Smith+ 2016, [1604.08253] Fast and Accurate Inference on Gravitational Waves from Precessing Compact Binaries - describes how the ROQ works 

· Smith+ 2021, [2103.12274] Bayesian inference for gravitational waves from binary neutron star mergers in third-generation observatories  - shows ROQ in action to obtain PE on BNS signals in Cosmic Explorer- really long and loud signals that are difficult with a standard likelihood. 

· Morisaki+ 2023, [2307.13380] Rapid localization and inference on compact binary coalescences with the Advanced LIGO-Virgo-KAGRA gravitational-wave detector network - has the prior tables and other details for setting up ROQ jobs 
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M (Mo) |Frequencies (Hz #Bases Basis size
Waveform Mm( Ivfaic o Suigh (/ ) Linear Quadratic| Linear Quadratic SPeeduP
06 11|20 1024 1/512] 149 1 126137 24 250460
092 1.7 |20 1024 1/256| 74 1 120130 25 110-210
THRPhenonD 14 26 |20 1024 1?12& 37 1 112122 28 58-100
21 40 |20 1024 1/64 | 20 1 109-117 32 29-43
06 11 |20 4096 1/512] 15 15 | 639788 454646 790-1100
092 1.7 |20 4096 1/256| 8 8 567-633 380491 460-550
THRPhenonPv2 (BNS) 14 26 |20 409 1?12& 4 4 555-567 335-392 260-300
21 40 |20 2048 1/64 | 2 2 526-527  291-308  69-70
06 11 |20 4096 1/512] 15 15 | 861064 543741 830-990
. 092 1.7 |20 4096 1/256| 8 8 803-859 487-587 450-550
TMRPhenomPv2-NRTidalv2 |\ 4y 4 96 | 90 4096 1?12& 1 4 769-813  466-508 230-280
21 40 |20 2048 1/64 | 2 2 756-765  457-466  58-60
T4 26 |20 1024 1/128| 37 37 15401824 2808 3484 2631
21 40 |20 1024 1/64 | 20 20 [1716-2002 32564034 11-14
IMRPhenomPv2 (Intermediate)| 3.3 6.3 |20 1024 1/32 | 10 10 [1979-2377 38404170 5.7-6.4
52 11020 1024 1/16 | 5 5 |2304-2404 3794-4056 3.0-3.2
87 21020 1024 1/8 | 3 3 |2062-2232 25253204 2.0-2.3
10.02 19.05| 20 4096 1/32 | 23 23 18702002 24442619 14-19
15.52 31.85| 20 4096 1/16 | 15 15 [1886-3095 2463-3095 4.9-8.0
IMRPhenomXPHM 26.54 62.86| 20 4006 1//8 1 11 |1222-1836 12221836 2.4-3.8
52.38 200.0| 20 4096 1/4 | 11 11 | 308806 308-806 19-3.7





