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GALACTIC PULSAR 4U1207+09 NEAR THE GALACTIC PLANE




X-Ray Telescopes & the Electromagnetic Spectrum
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4U1907+09

» (~440 s) X-ray pulsar

» accreting, stellar wind, an O8/9 supergiant.

» ~8.37 d orbit (e ~ 0.28) around its donor
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LIGHT CURVES OF 4U1907+09 WITH CHANDRA HETG
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HARDNESS RATIO IN SOFT BAND
(SHR)

Count rate (2.5~4.5 keV)
Count rate (0.5~2.5 keV)

20738

soft hardness ratio (SHR

)
N
o

=
Ul
1

=
o
1

92
1

o
1

15 -

10 -

SHR 21123

N O

Pl )

10 -

SHR 21124

A
A

A

A 2B

TR\, /)
‘._:.W‘—"v‘vvv'“.‘./

O
yv a0 o

RO\ /\

I XA
— "".v

/ \ V&

A

N

3

IAXANERN\ N\
Ay

A N0 A0\ A

A A
AéAAA

- ‘.
N,
AA(%r3f'g‘\
B\ A 5. N
oA : =
Vi s @

— - v
2\ /IR LAY
A AKX AL -
ELAS AXX

AN

20 -

15 A

10 A

SHR 21125

10000

20000
time (s)

30000

40000

Periastron



W
1

HARDNESS RATIO IN HARD ENERGY BAND
(HHR)
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CHANDRA HETG SPECTRUM OF 4U1907+09 FROM OBSERVATION 1D 20738
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SHAPE OF SPECTRAL CONTINUUM WITH RESPECT TO ORBITAL PHASE

powerlaw ( the core emission model) and the absorbing functions ( TBfeo and T chf) T Bfeo*Tchf *powerlaw.
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NUSTAR SPECTRA
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fitted with a high energy cut-off continuum,

Ratio
00295 .0510.1

The extra absorption around 12.2 keV in the
residuals is due to the highecut model's cutoff
energy at 12.2 keV.
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SHAPE OF SPECTRAL CONTINUUM WITH RESPECT TO ORBITAL PHASE

Continuum and iron Ka fits to Chandra-HETGS and NuSTAR observations

20738 21123 21124 21125 NuSTAR
NH full 1022 cm—2 3.279-2 2.710-1 2.8792 24701 55702
PL norm 10~2phcm—2s~1 2.570% 2.7105 1.070°5 1.6705 21107
r 1.151902 1.15100%  1.071)02 1.041700%  0.95793
AFeKa 107> phem™? s 8+4 7+4 20419 9+3 1543
AFeKa A 1.942870-009%  1.93970-09%  1.93910-00%  1.93810-09° 1.93
OFeKa A 0.001 0.001 0.001 0.001 0.042
fr [2-10keV] 10710 erg cm=2 s—1 2.1 2.3 0.9 1.5 2.3
Lz [5 kpc] 103° erg s—1 6.2 6.9 2.7 4.6 7.0

‘reduced x? 0.97 1.08 0.95 0.95 1.33

Periastron



4U 1907-09

rM10~12 cm]

Smooth wind D=1
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IONIZATION AT THE PERIASTRON

- Clumped wind D=10 |
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COMBINED CHANDRA HETG SPECTRA
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Cool and dense material in the wind: clumps

Spectrum fitting with Fe Ka line
Ko lines of Si and Ar
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SUMMARY:  PULSAR 4U1907+07 IN DEPENDENCE OF BINARY ORBIT

Chandra: ~140 ks & NuSTAR: 78 ks, at different orbital phases, to probe
the variation of flux, brightness, the absorbing column around the orbit.

1. Zero flux: ultra-dense material at periastron

2. Fe Ko fluorescence: various forms of clumps in the wind

X-ray study -> severe wind clumps in the innermost companion, variability in
dependence of stellar radius

dense clumps within 1.5 R of the massive companion star



