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WHAT SHOULD WE EXPECT FROM LIGO
AND HOW CAN MUSES BE USEFUL?
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CURRENT ASTRO CONSTRAINTS ON HIGH-DENSITY, COLD EQS
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CURRENT ASTRO CONSTRAINTS ON HIGH-DENSITY, COLD EQS
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CURRENT ASTRO CONSTRAINTS ON HIGH-DENSITY, COLD EQS

3.0 |

—— PSRs + GWs + X-ray
1 2 3 4 5 6 7

Legred, Chatziioannou, Essick, Han, Landry (2021)



LIGO+MUSES

10

MEASURING A(MASS)
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MEASURING A(MASS) A = 16 (my o+ 12mo)miAy + (ms + 12my)mhs
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MEASURING A(MASS) R = 10.0m + 12m)mi Ay + (ma + 12m,)m3Ag
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MEASURING A(MASS) A = 100+ 12m)mi Ay + (ma + 12my)m3Ag
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WORRY ABOUT SYSTEMATICS

Carson, Chatziioannou, Haster, Yagi, Yunes (2022)
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WORRY ABOUT SYSTEMATICS
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WORRY ABOUT SYSTEMATICS

» Systematics in EoS inference
method

100

» Systematics in EoS modelling

Carson, Chatziioannou, Haster, Yagi, Yunes (2022)
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WORRY ABOUT SYSTEMATICS

» Systematics in EoS inference
method

100

» Systematics in EoS modelling

» Systematics in waveforms

Carson, Chatziioannou, Haster, Yagi, Yunes (2022)
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COSMOLOGY T0 THE RESCUE
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COSMOLOGY TO THE RESCUE
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COSMOLOGY TO THE RESCUE
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POST-MERGER
RECONSTRUCTION
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MEASURING A(MASS) A = 16 (my o+ 12mo)miAy + (ms + 12my)mhs
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MEASURING A(MASS) A = 16 (my o+ 12mo)miAy + (ms + 12my)mhs
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Fast to evaluate
O(million) calls per analysis
Scalable
Compute only the regions of interest
Careful about memory usage
Runtime evaluation + input/tabulated/basis data
Hierarchical vs online/simultaneous modelling

Containerisation & reproducibility
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MUSES delivers a good A(mass)

Are our waveform models good enough to resolve this?

Pre-merger

Post-merger

During-merger?
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Shout-out to Mauricio @

No EoS produced by MUSES will be completely correct
Connection between different EoS patches
Quantify uncertainties in each model/patch
Connect uncertainties between different EoS patches
Propagate them upwards

Marginalise over uncertainties

Inform EoS modelling where more/most focus is needed
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Which EoS model should be used when
Overlap/transition regions between patches
Will have millions of NS GW observations

Should develop MUSES to update EoS models based off observational data






