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Ibata et al. (2019)

Omega Cen: the nuclear cluster of a tidally disrupted dwarf galaxy?



Baumgardt et al. (2019)

• Is there an intermediate-mass 

black hole in the centre?

• Can we find any evidence of dark 

matter annihilation? 

Omega Cen: the nuclear cluster of a tidally disrupted dwarf galaxy?



Staveley-Smith et al. (2022)

• Is there an intermediate-mass 

black hole in the centre?

• Can we find any evidence of 

dark matter annihilation? 

Omega Cen: the nuclear cluster of a tidally disrupted dwarf galaxy?



Reynoso-Cordova et al. (2021)

• Is there an intermediate-mass 

black hole in the centre?

• What is the origin of Gamma-

ray? Dark matter annihilation? 

Omega Cen: the nuclear cluster of a tidally disrupted dwarf galaxy?



• Where are the pulsars???

• 260 pulsars have been found 

in 36 globular clusters!

Omega Cen: the nuclear cluster of a tidally disrupted dwarf galaxy?

Chandra ACIS-I image

Henleywillis et al. (2018)



Dai et al. (2020)

• Five millisecond pulsars (MSPs) 

discovered (Dai et al. 2020).

• Four isolated, one in a 2hr binary

with a low-mass star.

• All five MSPs located within in the

core of Omega Cen.









What is the origin of Gamma-ray? 

• To search for pulsed Gamma-ray 

signals, we used Pass 8 data from 

the Fermi L AT selected with 

energies 0.1–30 GeV within 3 deg

of the cluster centre and with a 

time range MJD 54682-59900 

(14.3 yr)

• No pulsed Gamma-ray has been 

detected so far.

Zhao & Heinke (2022)



What is the origin of Gamma-ray? 

• Four pulsars are associated with 

X-ray sources.
• With the spectral index of X-ray, we 

can estimate the Gamma-ray  

photon flux.

• Pulsar B could contribute up to 

30% of the observed Gamma-ray.

Zhao & Heinke (2022)



What is the origin of Gamma-ray? 

Berteaud et al. (2021)

• Four pulsars are associated with 

X-ray sources.
• With the spectral index of X-ray, we 

can estimate the Gamma-ray  

photon flux.

• Pulsar B could contribute up to 

30% of the observed Gamma-ray.



PSR J1326-4728B: the first irregularly eclipsing black widow pulsar
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• The observed spin-down of pulsars 

in GCs is dominated by the

dynamical effect caused by the 

gravitational potential of GC.

• Observed pulsar spin-down can be

translated into pulsar line-of-sight 

acceleration, which allows us to 

probe the dynamics in the core 

region.

• IMBH v.s. a population of stellar-

mass BHs?



• Omega Cen hosts a population of 

MSPs. 

• No Gamma-ray pulsation has been

detected so far.

• Omega Cen could be a CTA target? 

• Timing and discovery of more MSPs 

will allow us to answer several key 

questions about Omega Cen.


