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1. Discovery and Follow-up 2. Possible interpretations

ASKAP VAST data

• Two 30 sq deg field 
• Six 12-min epochs 
• Centered at 888 MHz
• RMS sensitivity ~ 0.25 mJy/beam 

A variable and transient sources 
search was conducted on… 

We found about twenty 
variable sources, and one of 
them is… 

• Located in the LMC field

• Highly variable (Fig. A)

• Circularly polarised ~ 

20% (Fig. D)

• Lack of optical/IR/high-

energy counterparts 

(Fig. B)

• No pulsations found in 

the Park pulsar searches

• Steep spectrum (alpha 

varying between -3 to -1) 

(Fig. C)
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Extreme brown dwarfs?

Magnetar in LMC? 

• Ultracool dwarfs can be highly circular polarised; 

• The archival VMC and proposed Gemini didn’t 
detect any near-IR counterpart (J > 21.0) (Fig. B); 

• It indicates an extreme radio to near-IR ratio: 
higher than all known radio-emitting stars (Fig. E)

• Magnetar can also be variable and have 
polarized emission; 

• But magnetar usually has flat spectrum?

• It should be WITHIN the LMC based on Swift 
upper limit and typical magnetar luminosity

New class? 

• Steep spectrum but no pulsations (Maan, et al. 
2018; Hyman et al. 2021)?

• ASKAP GP transient? (Wang et al. 2021)

• GCRT-like? (Lazio et al. 2006)

Pulsar ‘without’ pulsation?

• Pulsar can also show circular polarisation, 
but no pulsations found in a search with 
DM up to 300 pc cm-3 (usual LMC pulsar ~ 
100 pc cm-3 ); 

• It could be highly scattered? 

• An MSP in a binary system with very 
short period? 

• Nearly-aligned rotators? 
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