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Surface-dependent sparking for 

coherent pulsar radio emission?

Surface-depen. radio? http://www.phy.pku.edu.cn/~xurenxin/   R. X. Xu



Neutron Star? Strangeon Star? … FRBs join in!

What is a pulsar made of?

… or SSs?

NSs?

Surface-depen. radio? http://www.phy.pku.edu.cn/~xurenxin/   R. X. Xu

The Era when PSRs meet FRBs

Pulse sequences from a radio pulsar

(Lorimer+ 2007)



Pulsar = Neutron Star

Surface-dependent sparking for 

coherent pulsar radio emission?

?
(Could a pulsar be a proton star? What is a neutron?...)

Surface-depen. radio? http://www.phy.pku.edu.cn/~xurenxin/   R. X. Xu
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A perturbative calculation of quantum chromodynamics 

(QCD) may predict a nucleon sea with light-flavor symmetry, 

but the observed flavor asymmetry in the light-quark sea 

would be the result of the non-perturbative nature.

Pulsar = Neutron Star?

•What’s a neutron/proton in the standard model?
(Escale > muds)

?



Symmetry dictates interaction

---- C. N. Yang (1980)
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NQCD?pQCD?

{udd}

•Neutron star? Strange quark star? Strangeon star?
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Pulsar = Neutron Star??



•Strangeon by multi-messenger

(Yuan et al. 2025)

Lennard-Jones interaction:

EoS:

3-parameter set {Nq, , nsur}

2-parameter set {, n}~  -

Pulsar = Neutron Star??



Surface-depen. Radio?
(Mountain building on the Earth, so does the strangeon star…)

Surface-dependent sparking for 

coherent pulsar radio emission?
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Surface-depen. Radio?
⚫ Zits on face?

Stable zits could not exist on NS surface:

1/2mec
2 ~ 6

1/2 GeV >> eB/(mec) ~ B14 MeV

E||,peak >> E||,plain

Preferential discharge
Modes/nulling?

Swooshes?

Jitters?
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Lightning arrester



Radhakrishnan in 1996

RVM (1969)
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Symmetry respect to 

the meridian plane!

Surface-depen. Radio?
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Xu (2024)

Surface-depen. Radio?
What if zits on surface?
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Fig. 1 Panoramic view of  FAST (obtained in June of  2017).

•Now is the era with the FAST! running since 2019…

Surface-depen. Radio?
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Wang et al. (2024)

•Strong particle-binding and “zits” on PSR surface

PSR B0950+08

Surface-depen. Radio?
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•Strong particle-binding and “zits” on PSR surface

PSR B0943+10

Cao et al. (2024)

B mode

Q mode

Surface-depen. Radio?
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Summary
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Surface-dependent sparking for 

coherent pulsar radio emission?



Summary

•We proposed that radical idea that pulsars are 
strangeon stars, a kind of nucleon-like multi-
quark bound state with almost equal numbers of 
up, down and strange valance quarks (likely 6x3 
= 18).

•Small hills (zits) could exist on the surface of a 
pulsar if pulsars are strangeon star. Preferential 
discharges may occur around zits for produce 
pair plasma, as an analogy of lightning arrester.

•…really strange?
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https://physics.aps.org/articles/v18/24

… But while Kuhn paints a picture of scientists clinging 

conservatively to old ideas for as long as they can, history 

suggests that radical new ideas are often not so much 

resisted as simply ignored or overlooked — sometimes 

even by those who conceive of them.

(by Phillip Ball)

it was just an ad hoc “trick”

THANKS!


