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Introduction

• Pulsar Wind Nebula (PWN): 
– An important component of supernova remnant (SNR)
– Produced by relativistic winds of rotation powered neutron star
– Containing pulsar

• Searching pulsar in PWN can:
– Study the pulsar formation and the SN explosion mechanism
– Bridge the gap between the theoratic and observation



Our work: Searching the radio pulse toward the PWN

Observing Point Searching result

New pulsar?Some 
discussions



Observation
• In the 2019 'risk-sharing' 
   observation
• Using FAST, central beam
• 1.05 - 1.45GHz receiver
• 4096 frequency chanels
• Time resolution: 49.152us
• Toward 5 targets
• HPBW ~ 3.5' at 1.1GHz
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Observation
• Using FAST, central beam
• In the 2019 'shared risk' 
   observation
• 1.05 - 1.45GHz receiver
• 4096 frequency chanels
• Time resolution: 49.152us
• Toward 5 targets
• HPBW ~ 3.5' at 1.1GHz

Unfortunately, only two 
target's data are usable



SNR CTB87

• A filled-center-type SNR
• l=74.9 b=+1.2
• Distance: ~6.1kpc
• X-ray: PWN + point source
• Associated with MC at 
   ~-58km/s
• Located in a superbubble

Multiwave map of CTB87
            ---- Liu et al. 2018



SNR CTB87

• A filled-center-type SNR
• l=74.9 b=+1.2
• Distance: ~6.1kpc
• X-ray: PWN + point source
• Associated with MC at 
   ~-58km/s
• Located in a superbubble

Multiwave morphology of the 
superbubble toward CTB87
                   ---- Liu et al. 2018



Observation
• Using FAST, central beam
• In the 2019 'shared risk' 
   observation
• 1.05 - 1.45GHz receiver
• 4096 frequency chanels
• Time resolution: 49.152us
• Toward 2/5 targets
• HPBW ~ 3.5' at 1.1GHz



Our work: Searching the radio pulse toward the PWN

Observing Point Searching result

New pulsar?Some 
discussions



Detected radio pulses 
toward SNR CTB87

1. Significance: 10.8
2. P ~ 50.8 ms,  
    DM ~ 430 pc cm-3

3. dDM = 13.3kpc vs. 
    d ~ 6.1kpc
4. Yet no significant γ-ray pulsation    
    have been found



The integrated pulse profile

Integrated pulse profile

Can be well described by a 
single Gaussian 
component

The width of the profile:
W50 ≈ 28.1°
Weff ≈ 32.2°



Our work: Searching the radio pulse toward the PWN

Observing Point Searching result

New pulsar?Some 
discussions



Is the radio pulse from a new discovered pulsar?

Known pulsars near our target in 5o region with DM in 330 - 530
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Observing Point Searching result
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Flux density of the pulsar

• Mean flux density ~ 15.5 uJy

• 5σ upper limit: 2mJy at 150 MHz (straal+19), 0.25 mJy at 
430 MHz (Gorham+96), 0.8 mJy at 606 MHz (Lorimer+98)



Spectral index
1. Pulsars have steep spectra 
    in flux density Fv ∝ v-α

2. Fv = 15.5(v/1250)-α uJy

    -> α should < 2.3, not to 
contradict the typical value

Notably, some young pulsars 
have broken power law spectra



Other properties of the pulsar
• An estimate of the characteristic age τ~104yr was given 

(Matheson+ 13)
• Pdot = P/[(n-1)τ] ~ 8.5×10-14 s s-1   

• Surface dipole magnetic field B ~ 2.1×1012 G
    

• Pdot , τ, and B are crudely estimated -> need ToA observation to 
precisely measure/estimate them

   

Thanks!


