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Introduction

Spectrum
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Continuum Emission
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Continuum Production

Becker & Wolff (2005a,b, 2007)

Bulk motion and thermal
Comptonization of seed photons:

@ accretion mound produces

soft X-rays (bremsstrahlung,
cyclotron, blackbody)

X-rays are upscattered in
accretion shock

hard X-rays diffuse through
walls of accretion column

Continuum Modeling

current — empirical:
E ~" with cutoff

future — physics:
see above @/

Katja Pottschmidt
RXTE Workshop, Washington DC, November 5th, 2009



Continuum Emission

Physical Continuum
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4U 0115+-63, BeppoSax, Ferrigno et al., 2009

for spectral fitting.
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Becker and Wolff continuum model is now available @,



CRSF Line

Line Production

Quantization of electron energies L
B-field lines, for B <~ 4.4 x 10" G,

A distance between Landau levels:
B he B

— Cyclotron Resonance Scattering

QD Features (“cyclotron lines”) at
e

En = nEc¢yc = (1 + 2)En obs

Line Modeling

@ current — empirical:
Gaussian optical depth profile

@ future — physics:
Monte Carlo (kTe, 7es, B, 1)
Work in progess by F. Schwarm. Schénherr et al. (2007) @/
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Physical Line: Example

CRSF Line
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V0332+53, INTEGRAL, Schénherr et al. (2007)
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Line Model — cycl ont

B =3.05 x 102G
kTe = 10.2 keV
Tes = 0.003, 11 = 0.06

Continuum — f dcut
r=0.94

Ecut = 12.8keV

Efog = 7.5 keV

Geometry

accretion column =
bottom illuminated slab;
partial covering

&



Recent Observations

4U 1907409 with INTEGRAL and Suzaku
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two recent torque reversals :
(Baykal et al, 2006, 2009: Fritz et al. 19keV cyclo & Fe with Suzaku
19, 40 keV cyclo with INTEGRAL

2006; Rivers et al., 2009, submitted)
40mCrab source @
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Recent Observations

Centaurus X-3 with Suzaku and RXTE
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one binary orbit with Suzaku in 2008 two binary orbits with RXTE in 1997
2nd half supressed . pulse phase dependence of Ecyc
(Suchy et al., 2010, in prep.) not consistent with dipole

(Suchy et al., 2008) @/
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Recent Observations

Swift J1626.6—5156 with RXTE (& Swift)
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Recent Observations

A0535+-26 with RXTE (& INTEGRAL, Suzaku)
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Recent Observations

Luminosity versus Ecyc
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Outlook

Summary & Outlook

Continuum Emission — improve & test physical model
Cyclotron Lines — improve & test physical model

Observations — increase coverage of:
Time, Energy, Luminosity, Phase

Wind Signatures — observe & model

Outburst Cycles — observe & model
Important Diagnostics:

spectra (pulse, orbit, time) resolved

pulse profiles, lightcurves (energy resolved)
luminosity — Ecyq relationship

Ecya Spacing for harmonics

"10 keV bump"

flare distributions

v
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Outlook

Source Ecyc [keV]  Ppuse [S]  Po [d]  type
4U 0115+63 14, 24, 36, 3.6 2431 T, Be

48, 62
V 0332+53 27,51, 74 4.37 3425 T Be
A0535+26 45,100 105 11058 T, Be
Vela X-1 25, 53 283 896 P BO5Ib
4U 1907+09 19, 40 438 838 P B2II-IV
Swift 1626.6—5156 10, 18 15.35 132.9 T, Be
AU 1538—52 20 530 373 PBOI
X Per 29 837 250.3 P, BOIll-Ve
Cen X-3 30 4.8 209 P O65I
OAO 1657—415 36 37.7 10.4 P BO-B6 la-lab
GX 301-2 37 690 415 PBl2la
4U 1626—67 37 7.66 0.028 P WD?
Her X-1 41 1.24 1.7 P, A9-B
EXO 20301375 11 a2 260 T,B0Ve
Cep X-4 28 66.25 >23  T,Bl
MXB 0656-072 33 160.4 - T, 09.7 Ve
XTE J1946+274 36 15.8 169.2  T,BO-1 V-IVe

Candidates: 2S 1417—624 (T), 1A 1111—616 (T), GRO J1008—57 (T),

AX J1749.1—2639 (T), XTE J1739—302 (T), GX 1+4 (P), 4U 2206+54 (P),
4U 1909+-07 (P), 4U 1700—377 (P), LMC X-4 (P), + ~ 10 transients
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