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Neutron star Interior Composition Explorer (NICER)

GW170817 Measured - the tidal deformability during the late inspiral

Relativistically distorted X-ray pulses from surface hot spots

X-ray timing instrument on the ISS



𝟐𝒇𝒓𝒐𝒕

Spinning Neutron Star

Continuous gravitational waves 
(CW)



𝟐𝒇𝒓𝒐𝒕

LVK- O4a run

No detection → 95% UL on 𝒉𝟎





Maximum physically allowed ellipticity under the assumption that GWs 

account for 100% of  the observed spin-down



𝟐𝒇𝒓𝒐𝒕

Spinning Neutron 

Star

LVK- O4a run

No detection → 95% UL on 𝒉𝟎

Amplitude physics

𝑑 - distance of  the source

The equatorial ellipticity:

𝑓𝑟𝑜𝑡 - spin frequency
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Amplitude physics

Spindown Wedge



𝟐𝒇𝒓𝒐𝒕

Spinning Neutron 

Star

LVK- O4a run

No detection → 95% UL on 𝒉𝟎

Amplitude physics Spindown Wedge

Hierarchical Bayesian 

Inference

TOV + Hartle rotation EoS Bank -  100000 SLy crust + piecewise polytropes Prior range

Assumptions

Heavy PSRs







GW170817 + nuclear data + low-mass X-ray binaries

NICER PSR J0437–4715

CW O4a Run (no detection)

Paper loading…………….



Current focus

To increase machine accuracy

To do a forecasting analysis

To do an example study with CW constraint

To study tidal deformability

To reduce assumptions
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GW probes of  BBHs with 

DM spikes

CWs to constrain NS GW from mass transfer of  

boson clouds in BBHs

GWs from DM induced 

effects in binary systems

Direct searches for DM with 

LIGO; SGWB searches

Search for EMRIs in future 

detectors; testing GR
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Visiting Scientist

EMRIs, intermediate mass 

BH, GW physics

Intern (UG student)

Generalized Frequency 

Hough Transform algorithm

andrew.miller.ligo@ucas.ac.cn

Our group @ ICTP-AP
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