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Sco X1

The brightest X-ray source In
the sky

low-mass X-ray binary system
Z-track source




Sco X1

RA,DEC : 16"19m55.07s, -15°38%24.8°(J2000)
Distance: 2.8 ° 0.3kpc

Orbital period: 18.9 hr

Inclination angle: 40° ° 6°

Luminosity: 2.3 Z 1038 ergs st

Mass: 1.4 M. and 0.42 M.

About 5.5° to the north of the ecliptic



Occultation

Counting Kuiper Belt objects
using occultations
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As the comet passes in front of the star,
it blinks out for ~0.2 seconds




Occultation
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Introduction

The typical PCA (Proportional Counter Array)
on RXTE (Rossi X-ray Timing Explorer)
count rates of Sco X-1 are 10° counts per
second.

By computing the diffraction patterns of the
occultation, we can explore the size of the X-
ray emitting region of Sco X-1.



Fresnel Scale

The characteristic length scale of the Fresnel
diffraction effect is the Fresnel scale

Fsu? / | = observed wavelength

D= distance from observer to the

The Fresnel scale for D=40 AU, observed
at oa0. ¥keV),is A30.454n.
at 2a0.5egm, is -~
at a2a0. 7em, is -~

object



Diffraction

The diffraction patterns due to a
spherical object can be described:

Us(r,7)+Uf(r. )

2(r2+r2)+2U2(r,r)co

Lommel function: [GJV8 y):é (- 1)
k=0
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Bandwidth and Emitting Region

We monitors the background sources through
a finite bandwidth and the size of the emitting

region of the stars, R., are finite. Therefore, the
Intensity patterns become

L o(P) =/, FUN, o(p./)df

1

2

o (P =z (i i (rdrda), o (P P)

f (o) =stell ar spectrum

R.=the radius of the background source



Sco X1 Spectrum (RXTE)
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Bandwidth and Emitting Region

Depending on different models, the X-
ray emitting regions of Sco X-1 have a
range from a few kilometers to about
5*104 km and their corresponding
apparent lengths at 40 AU are from
7*103 m to 3.5 m.

Because the Fresnel scale is about 30
m at 40 AU for Sco X-1, the largest size
of the model predicted emitting regions
IS about 0.12 Fsu.
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