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Abstract: Neutron stars are the collapsed cores of massive stars that went under supernova explosions. They are found with high surface magnetic
fields, rapid but steady rotation and high density comparable to that inside an atomic nucleus. In the past 20 years, many different classes of neutron
stars have been discovered. One of the most enigmatic classes of neutron stars is the compact central objects (CCOs). Only seven of them have been
discovered and their emission process are still not well understood. Three of them have magnetic field estimates which are found to be significantly
lower than those of the other neutron stars of comparable age. | will describe our project searching for more of these mysterious objects with
NASA's Chandra X-ray Observatory. We compiled a list of eleven nearby weak-field neutron stars to look for CCO-like X-ray emission. Chandra
carried short observations of six of them and no x-ray emission was found. The physical implications of the results will be discussed.
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Image credit: NASA/CXC/SAO

Interesting fact: STS-93, the space mission that deployed Chandra,
was the first NASA shuttle mission commanded by a woman.
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The X-ray Universe
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Neutron Stars:

(Hlustrations are not to scale)
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Neutron Stars:

(Hlustrations are not to scale)
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Lighthouse model
for a pulsar
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Jocelyn Bell & discovery of
the first pulsar in 1967

Lighthouse model
for a pulsar
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Jocelyn Bell & discovery of
the first pulsar in 1967

Lighthouse model
for a pulsar

5 Little Green Men
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CCOs: Central Compact Objects

7 known + few candidates
3 with X-ray pulsations

Many mysteries:

* Low magnetic
field

* Emission process
- thermal X-Ray
- hot spots

lLack of radio or
optical emission




1. CCOs are radio pulsars whose radio beams
missed us.

2. CCOs and radio pulsars are distinct classes
of objects.

Radio Pulsars
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3. CCOs are young radio pulsars whose radio

emission has not turned on vet.

No radio (young) Radio turns on later (old)
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3. CCOs are young radio pulsars whose radio

emission has not turned on vyet.

No radio (young) Radio turns on later (old)

~ 2000 known radio

7 known CCOs
pulsars
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* 1 kiloparsec = 3300 light years
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Selected Targets
IB1952+29 0.4 2.7
1.1 .3
1.3 3.9
J0609+2130 1. 0.4

J1107-5907 . 4.8
0.1

J1653-4315
J1650-4341
JIR10-1820
J1702-4217
J1355-6206

irsa: 11070051 Page 20/28




No Detection in X-Ray

* 5 kilosec observation for each target ~ 1hr20min
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Selected pulsar |Upper limit on
shoton counts

B1952+29 6.0

J1739-3951 6.0
J1425-5723 1
JO609+2130 6.0
J1107-5907 111
J1755-2725 10.0




Distance to

Earth (Fixed)

Radius of
hot spot

, . (Fixed)
Absorption (Fixed)

Temperature of the hot spot:
derive an upper limit
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KT vs nH for PSR J1425-572
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Absorption Parameter: nH [10-- cm-]
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KT vs nH for PSR J1425-5723
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Absorption Parameter: nH [10-- cm™]
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