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. . The Hodge conjecture
Non-perturbative QCD is The Pﬂin%aré c;l)njecture (solved)
related to one of the seven The Riemann hypothesis
Millennium Yang-Mills existence and mass gap
R Navier-Stokes existence and smoothness
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*A conjectured diagram with Color-

superc.

BCS-like
super-
conductor
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*Another conjectured diagram ...

Xu 2005, updated
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“HIE X T 2R BRI 2R ATH A ?
» A stiffer EoS = higher maximum mass
M(4U 1636-536) ~ 2M,,? ...
» To render the quark matter solidified
pulsar glitch, precession, Planckian spectrum
»Extra energy released during star-quake
SGR-giant flare ~ 1047 erg, AXP burst/glitch
» Ferro-magnetism phase transition?
What’s the origin of pulsar strong B-field?



Phenomena
observed

Normal
neutron stars

(Solid)

quark stars

Note

Radio pulsars:
glitch
slow glitch
e drifiing subpulses |
(free) precession
timing noise

AXPs/SGRs*:  energy
burst with glitch ~ 10~¢
super-flare

CCOs*: age discrepancy
erratic timing

DTNs*: non-atomic feature

Thermal radius ~ why small?

APXPs*: ADmsXPs*

XRBs*: burst

Sub-msPSRs*:  super-Kepler spin

Others: supernova

MACHOs*?
UHECRs*?

magnetospheric emission

ok?
vortex (un)pinning
7

binding?
damped?
high in msPSR?
B-field
2

high-B magnetar?
?

?
high B & 77
polar cap?
ok?
nuclear power
no!
v-driven??

ok?
star-quake
in low-mass QS
binding!
no damping!
low-mass QS
gravity & strain
AlSq*
giant-quake?

QS with fossil disk

torqued by disk
bare QS!
low-mass QS
low-mass QS?
crusted QS?
possible

~-driven?
(low-mass) QS?
strangelets?

% plasma
to be checked
no NS model

surface condition
rigid or not
random torque
magnetar?
sometimes

spin down & up

prediction (QS)

not successful

TAXPs/SGRs: anomalous X-ray pulsars/soft 7-ray repeaters, CCOs: compact central objects, DTNs: dim
thermal “neutron stars’, APXPs: accretion-powered X-ray pulsars, XRBs: X-ray bursts, Sub-msPSRs: sub-

millisecond pulsars, MACHOs: massive compact halo obj

accretion-induced star-quake.

cts, UHECRs: ultra-high energy cosmic rays, AISq:

Xu 2008
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