AXK NuSTAR J095551+6940.8: yiksek kitleli bir X-1sini
ciftinde siper manyetik alanli bir nétron yildizi
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Asiri-parlak X-isini kaynaklari (AXK)

Her galakside 1-2 tane var.

Lx ~10* erg/s

Le ~10%(M/M.) erg/s

Ortanca katleli (M =100 — 1000M.,)) karadelik mi?

M =20 — 40M;, ’hk yildiz kitleli karadelikten hiizmelenmis
Isinim mi?



X-1g1n1 pulsari olan bir AXK
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An ultraluminous X-ray source powered by an

accreting neutron star
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ULXs, the most luminous being M82 X-1'%, which can reach Ly(0.3-
10keV) = 10" ergs™, and the second brightest beinga transient, M82
4234597, whi e

Eddington limit) onto stellar-mass black holes!. Their X-ray lumi-
nosities in the 0.5-10 kiloelectronvolt. mergyh-nd nnge from 10%

Ly(03-10keV) = 1.8 X 10**ergs . The two sources are separated by
57,and so can only be clearly resolved by the Chandra X-ray telescope.
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to 10“ ergs per second’. Because

limit, theoretical

ULXs.
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the standard thin disk accretion that powers bright Galactic X-ray

binaries, or both. Here we report broadband X-ray observations of

the nuclear region of the galaxy M82 that reveal pulsations with an
fodof 1.3 2.5-day sinusol i

vation. The flux was then found to have decreased by 60% by the time
of the final observation ~20 days later. The peak X-ray flux, Fx(3-
30keV) = (233 +0.01) X 10" ergem s~ (90% confidence; Fig. 1)
corresponds to a total 3-30keV luminosity assuming isotropic emis-
sion of 3.7+ x 10% ergss

A timing analysis revealed a narrow peak just above the noise at a
frequency of ~07 Ha in the power density spectrum. An accelerated

period Pof 1375

of4.9 X 10% Thy i i i
cident with a variable source* that can md\ anX-ray luminosi
the0. 1.8 ' This

period of 2.
Julian day (MJD) 56691 (2014 F:bnury 03) andalsoin the last obser-
vation at MJD 56720 (Fig. 1). The statistical iwuﬁance of !hepulsa

association implies a luminosity of about 100 fonm the Eddington
limit for a 1.4-solar-mass object, or more than ten times brighter
than anv known accreting nulsar. This imnlies that neutron stars

tionsis ~1 0-k 0 for
the e cbseration. A eeced sl (e Mol subsequ:ndy
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Tum AXK’lar karadelik degil; en azindan biri nétron yildizi!


http://www.nature.com/nature/journal/v514/n7521/full/nature13791.html
http://arxiv.org/abs/1410.3590

X-1sini pulsarlari

e Noétron yildizi iceren
X-1s1ni Gifti




X-1gIn1 pulsarlari

o Notron yildizi iceren
X-1s1ni Gifti

¢ Disk-manyetosfer
etkilesimi

Image courtesy : Romanova et al.



X-1gIn1 pulsarlari

o Notron yildizi iceren
X-1s1ni Gifti

¢ Disk-manyetosfer
etkilesimi

e Yiiksek (B~ 10'? G)
manyetik alan diskin
ic kismini
parcalayarak
manyetik kutuplara
kanallar.

Image courtesy : Romanova et al.



X-1gIn1 pulsarlari

Notron yildizi igeren
X-1s1ni Gifti
Disk-manyetosfer
etkilesimi

Yiiksek (B ~ 10'2 G)
manyetik alan diskin
ic kismini
parcalayarak
manyetik kutuplara
kanallar.

Kara deligin
manyetik alani
yoktur.

Image courtesy : Romanova et al.



Atimlar gosteren bir AXK

Eslikci yildizdan kitle aktarimi yapan yiksek manyetik alanli bir
nétron yildizi

NuSTAR' J09555116940.8 (M82 X—2) d ~ 3.6 Mpc
P=187s

P=-2x10"10¢/s

Por = 2.5 day bir HMXB iginde. Momp > 5.2 Mo,

Reomp > Re (F=2.1M)

Atimliisima giicl Lz 30 ey = 4.9 x 10%9 erg/s (degisken)
Loa_10kev = 1.8 x 1040 erg/s

Los_10 kev = (6.640.1) x 103 erg/s

1.4 M., kitleli bir nesne igin L ~ 102 Lg!

"Nuclear Spectroscopic Telescope Array



Kitle aktarimdan kaynaklanan igsima glct
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Dénme hizi parametresi
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Yildiza etkiyen tork

N=n(w.)Ny,  No=+/GMR,M (6)

Boyutsuz tork n(w,) disk-manyetosfer etkilesimine iliskin
varsayimlara bagli ancak tork dengesine yakin bir sistem igin:

n=ng <1—gi> (7)

bigimindedir. Burada @, ~ ng ~ O(1).



Tork dengesi

Dengeye yakin bir sistem i¢in o, ~ @,:
Rin - a)c2/3 Rco (8)

Buna goére
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Buradan yildizin manyetik momentini ¢6zersek
u=117x10%" Gem’//Pe 7 m\2L}2RZ  (10)

u=%BR%ve £ =0.5ile B~7x10'3 G: magnetar!



Notron yildizi kUtle-yarigap iligkisi
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Higbir hal denklemine gére 3 Giines-kiitlesinden blylk nétron
yildizi olamaz!
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Eddington limiti

Elektronlar Gzerindeki 1sima
basincinin protonlar tGzerindeki
gravitasyonel kuvveti dengeledigi
Isima guci
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Lg
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or=——— =6.65x 10~2% cm? Thomson cross-section
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Elektron tesir kesiti o’nin yuksek
manyetik alanda kigulmesi

Kritik manyetik alan
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he

Daha yeg@in manyetik alanlarda elektronun tesir kesiti klculir:
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Kritik luminosite blyr:



Sonug

AXK’lar heterojen bir grup olarak belirsiz sayida nétron
yildizi iceriyor olabilir.

Bu nétron yildizlan yiksek manyetik alana sahip olabilir.

Isima guiciinin Eddington limitini agmasinin yolu kuantum
elektrodinamiksel siregler ile elektron sagiima tesir
kesitinin kigtlmesi olabilir.

Isimanin hizmelenmig olmasi da Eddington limitinin
aslimasina katkida bulunuyor olabilir.



