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What are GCs

M3 – 4+2 psr M4 – 1 psr M5 – 5+2 psr

M13 – 6+1 psr M80 – 0 psr M107 – 0 psr

FAST Site, 20200515  Credit: Zhichen Pan

M3 11.8 Gyr
https://people.smp.uq.edu.au/
HolgerBaumgardt/globular/fits/

phot/ngc5272_cmd.gif



The First GC Pulsar Discovery

M28A
3.054 ms, 120 (+/-1) pc cm-3

Isolated MSP
Lyne et al. 1987, Nature

Now, there are 14 pulsars in M28 
ranging 119-123 pc cm-3, including:
10 binaries
1 young pulsar
2 redbacks
5 black widows



Terzan 5, the jackpot of GBT

Left: Ransom et al. 2005, Science; Right: https://greenbankobservatory.org/terzan-5-pulsar-jackpot/

Now, there are 39 pulsars 
in Terzan 5 (the GC with 
most pulsars). 20 binaries 
and 19 isolated. 



GCs in FAST Sky

45 GCs in FAST sky, 13 have 33 PSRs
21 GCs out of Arecibo sky, 2 have 5 PSRs

Closest: 
NGC6366, 3.5 kpc, no PSR
M71, 4.0 kpc, 1 PSR

Farthest: 
Palomar 4, 108.7 kpc, no PSR
M53, 17.9 kpc, 1 PSR

Credit: FAST Office



20180823

20181002+0.0002

20181003+0.0004

20180823-eclipsing

20181002-eclipsing

20181003-
eclipsing

20180823-data error
3.16020362

SN
R

20181002-data error
3.1599537(+0.0002)

Pan et al. 2020



Sensitivity: FAST (300 m) vs GBT (100 m)

Pan et al. 2020



Jackpot at FAST! 
23 GC Pulsar Discovered in 2 Month

Note: we had more, including 
confirming M3A as a black widow and 
M12A discovered in 20210220……



GC Pulsar Discoveries

Till 2022.7, 257 pulsars in 36 GCs

Parkes: 48 (47 Tuc: 25)
Arecibo: 28
GBT: 81 (Terzan 5: 38)
MeerKAT: 43
Others (GMRT + Lovell): 7

FAST: 40+ pulsars

Yin et al. RAA accepted

Arecibo

GBT

FAST & MeerKat



Studies from GC Pulsars

Shortest orbital period

NS-NS binary



Thank You!

Photo Credit: Zach and Shana
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