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CRSF (cyclotron resonance scattering feature)

"~ a spectral feature due to e transitions
between adjacent Landau levels in a
magnetic filed B, observed at an energy
~of E=11.6 (B/10""G) keV.

- detected all in absorption from ~15
accreting pulsars, with balloons,
HEAO-1,CGRO, Ginga (2 reconfirm.,
5 discoveries; Mihara 95), BeppoSAX,

 RXTE,INTEGRAL, Swift, and Suzaku.

- provides the most accurate estimates of
NS surface magnetic fields, with clean

and important fundamental physics.
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Suzaku observatwns of CRSF': Crab ratios
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Cvclotron Resonance Profiles
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NPEX Continuum Model

eNegative & Positieve powerlaws
with Exponetical (Mihara 1995):

fE) =(AE*+ ATE*P) exp(-E/E,,,)

unsaturated saturated

*An approximation to thermal
Compton emission with multiple
optical depths.

*f=2.0 if in the Wien regime.

*Successful on many accreting
pulsar continua (Makishima+ 99).
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The best-fit double Compton model

for Cyg X-1, as determined with
Suzaku (Makishima + 08, PASJ,
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NPEX Continuum Envelope (VEv)
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. . Positive detection at E>2E, implies --
: A0 5:% (Terada. - A relatively hard NPEX envelope

L - Evidence for the 2nd harmonic
10 20 - Strong attenuation between E ~ 2E,

Little dependence on the absorption model




Higher-Lx / Lower-field sources with RXTE
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The same spectral structure in higher-Lx and lower-field sources.



Absorption Profile: CYAB or Gabs?

X0331+53 with RXTE: Data/(NPEX envelope)

The origin of CYA]T

must be fixed
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An XSPEC Bug Report

We (Kitaguchi +) found a bug in the Gabs model in Xspecl 1.3, and

reported it to HEASOFT in late November 2007.

In calculating the multiplicative
Gabs model as

m=exp{-aG} ,
the current routine utilized the
additive Gaussian line model as

G=exp{-0.5 (E-b)*/c?},
where G i1s returned in units of
photons/cm?2/s, instead of
photons/cm?2/s/keV which should
be used in multiplicative models.
As a result, G, hence m, became
dependent on the bin width.
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Hereafter, we use a local Gabs
model where the bug is fixed.




Fit Results & Goodness

X0331+53 with RXTE
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Suzaku observations of dimmer and/or higher-field sources:

* Clear signal detections of at £ > 2FE_ with HXD-GSO.
e HXD-PIN measurements of the fundamental resonance with good AE.

Consequences:

1. The fundamental resonance strong, with D,=1.3-2.0
2. The 2nd resonance ubiquitous, with D,~D,.

3. CYAB successful on profile modeling, but Gabs not.
4
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. Strong flux suppression been £ and 2F,.
._Theoretically predicted ‘“‘red/blue wings’ not seen.

The origin of resonance width :

1. Thermal Doppler-- unlikely to account for 100%.

2. Phase-dependent changes in E, -- not dominant.

3. Uncertainty principle + unexpectedly short life times
of the excited Landau level (Enoto+08) -- Possible? LT




A Grand Unification of LMXBs
by Hiro Takahashi et al. (Poster B56)
GX 349+2 observed with Suzaku | MCD ( T.~1.0keV,r, ~25 km)

in Flaring Branch (2.8 ks) BB1 (7~1.6keV,r~15km)

o[ ! BB2 (7~2.7 keV, r~5km)
Gau (~6.7 keV, 0~04 keV, EW~70

. HXD

Truncated
cool disk

Luminous LMXB




