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Detectability of GW candidate sources

 Ultra-compact X-ray binaries (UCXBs)

neutron star (NS) + main sequence (MS) (Chen et al. 2020, ApJL)

NS+ He star (Wang et al. 2021, MNRAS, in press)

 AM CVn star

white dwarf (WD) + MS (Liu Jiang & Chen 2021, ApJ)

WD+ He star (Liu et al. 2021, in preparation)

 Intermediate-mass black hole X-ray binaries (Chen 2020, ApJ, Han 

Jiang & Chen 2021, ApJ)

 Binary millisecond pulsars (Chen 2020, PRD; Chen 2021, PRD)
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The detections of low-frequency GW signals can accurately constrain the masses of 

NSs (Tauris 2018, PRL)

Chen et al. 2020, ApJL



Dual-line detection in low-
frequency and high-frequency 

GW bands?



Continuous high-frequency GW radiating 
by rotating NSs

Ellipticity:

Transitional MSPs

(Chen 2020, PRD)



Redbacks

(Chen 2020, PRD)
These sources can be detected by the third-generation GW detectors like Einstein 

Telescope. 
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1.6 Msun NS+0.165 Msun WD

Detection timescales 180 (1 kpc), 

and 23 Myr (10 kpc)

Chen 2021, PRD

a correlation between WD mass and 

orbital period, Porb,i=0.3 days

WD fills its Roche lobe in UCXBs

flow,f=6.9-7.4 Hz

the timescale of orbital decay 

is about 8.7 Gyr

Orbital shrinkage of binary pulsars



ε-7=0.1

ε-7=1

ε-7=10

ε-7=100

Spin-down of NSs with an ellipticity

 If the GW radiation is the 

dominant mechanism 

influencing the spin 

evolution of MSP,

Spin-down 

timescale 8.7Gyr



Chen 2021, PRD

The frequencies of high-frequency GW signals are 10-100 Hz when the 

ultracompact binary pulsars appear as low-frequency GW sources 

invalid



Chen 2021, PRD

Detectability of high-frequency GW signals

high-frequency GW signals with 

∼100 Hz can be detected by 

aLIGO within a distance of 1 

kpc , while ET can detect a wide 

frequency range of 10–100 Hz. 

For GW signals with a frequency 

of ∼100 Hz, the detection 

horizon of ET can reach 10 kpc.invalid



NS radius can be calculated from the derived I and Mns, and then the 

EOS of NSs can be constrained

• Detections of dual-line 

GW signals yield

• From the detections of high-

frequency GW signals, we can 

obtain

I and ϵ are independent of the distance, and depend on five 

observed parameters flow, fhigh, hlow, hhigh, and chirp mass.

Significance of dual-line detections



Conclusions

 When the ellipticities of NSs are (1–50)× 10−7, compact binary 

pulsars can become dual-line GW sources

 High-frequency GW signals have a frequency of 10-100 Hz, and 

can be detected by aLIGO or ET.

 Dual-line GW sources can help us to constrain EOS of NSs. 

 Confirmation for dual-line GW sources must depend on the 

observed parameters of known binary pulsars.



Thank you!


