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INTEGRAL spectra of Galactic Bulge sources. Laura Barragan

MY PROJECT

INTEGRAL spectra of Galactic Bulge sources

e INTEGRAL: the payload

e Instruments onboard and their main characteristics

e Introduction to the project
e Low Mass X-Ray Binaries
e The Galactic Bulge Monitoring Program

e The project
e The models
e Results
e Conclusions
e Perspectives
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“s&. LOW MASS X-RAY BINARIES: LMXB

« NS/BH + companion star (reddish stars or even degenerate stars): M < Msun

e Mass transfer ===  Accretion Disk

- Matter from companion releases its kinetic - converted into heat
radiated in energy as it falls to by viscous processes

X and Gamma-Ray the compact object

- The accretion disk dominates in the optical

» Magnetic field in LMXRB (108-10° G)

* Period + inclination =y Mass function
|

lower limit for Compact Object

« Signatures:
- fora BH —» its mass

- for NS —» pulsations or bursts

= BLACK HOLES DON’T HAVE A SURFACE

S "
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SPECTRAL CHANGES

e Spectral states

- HARD STATE:

* Low emission: 1 -10 keV
= High emission: 20 - 100 keV
= Spectrum: power law + cutoff between 50-100 keV

- SOFT STATE (thermal dominant state):

* Emissionin 1-10 keV band == 5 times the previous case
= Decreases above 30 keV

» |mportant thermal component s dominates the spectrum

» Hard X-Ray emission is missing

- QUIESCENCE: “turned off state”

= Source ®™=» very weak or undetectable
» Transients stays on it most of the time

ESAC Trainee Project L,. '
- esa '




INTEGRAL spectra of Galactic Bulge sources. Laura Barragan

The INTEGRAL Galactic Bulge monitoring program

Observe the region frequently and regularly :
INTEGRAL Galaciic Bulge Monnorlng

= study the source variability
and transient activity

= Days to weeks to months

= Relatively soft ( & 10 keV)

401 FAROaHES and hard (t 10 keV) energies

’ ' " @
1E 1740.7-2942

GRS 1738-25%:n (8 74643713

Ginga 1826-24
® H 1820303

® INTEGRAL spectra of Galactic
Bulge Sources

ISGRI 20-60 keV Mosaic Revolution 0347

MJD 53598, 2005-08-16
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THE MODELS:

= Fit the data with XSPEC to simple models:
° Powerlaw: r, N Current Theoretical Model

Current Theoretical Model

 Cutoffpowerlaw: et S —

T
. Disk black body: et " 2
()
norm=| —2—— | cos@

D/ kpe

Simple models % [HEIEH = |
Plot the parameters wit > 3
P S : Ll 1 \
%50 1 10
Energy (keV)

Ibarragan 190420068 152
barragan 10-Jan-2007 19:16
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RESULTS 0: The models

GRS 1758-258
IBISISGRI & JEM-X  Rev:0298 IBIS/ASGRI & JEM-X  Rev:02%

CUTOFFPL DISKBB+CUTOFFPL

JEM-X
1-X "
fEiEl !r;:.!' ISGRI IBIS/ISGRI

>
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X
w
)
=
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Normalized counts s-' keV-!

Energy (keV)

o

Energy (keV)
Reduced 2 ~ Reduced %2 ~ 1.01
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_ RESULTS 1I:
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AX J1749.1-2733 AX J1745.6-2900

O 1E 1743.1-28430 " Q N

O ; py 1E 1740.7-2942

IGR J17475-2822 Q A

1A 1742-284

L

SLX 1744-299/300

1 = 1GR J17456-2901

1E 1740.7-2942 => Black Hole Candidate

AX J1749.1-2733
1E 1743.1-2843

O (“) O O 0 1E 1740.7-2942
IGR J17475-2822 1 —
() 1A 1742:204

@

1 = IGR J17456-2901 SLX 1744-299/300

Modified Julinn Dase




RESULTS II: Plotting all the sources (time)

Photon Index
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RESULTS 1II: Plotting all the sources

_ L" (a parameter vs another one)

Hardness Ratio vs Photon Index
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_ RESUL (¢]

o

Powerlaw
Cutoffpl
Diskbb

; Powerlaw + diskbb
Cutoffpl + diskbb

Factor

4

O

TS III: Plotting all the five models
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TABLE: MODELS

Powerlaw  Cutoffpl Diskbb Diskbb+Powerlaw Diskbb+Cutoffpl

1A 1742-294 YES* YES* YES* YES* NO

1E 1740.7-2942 YES* YES YES* YES* NO

4U 1722-30 YES* YES YES* YES* NO

GRS 1758-258 YES* YES YES* YES* NO

GX 1+4 YES* YES** YES*** YES** NO

GX 3+1 YES* YES YES* NO NO

GX 354-0 YES* YES* YES* NO

GX 5-1 YES* YES YES** NO

IGR J17464-

3213 YES YES NO NO

SLX 1744-299 YES** YES** NO
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CONCLUSIONS

G

v" Simple models do not work in general
for an automatic fit

v Diskbb + cutoffpl never seems to work automatically

v' We detect spectral changes in some sources
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PERSPECTIVES

III

Plotting all the sources together with the “"good mode
Analyze the most interesting cases manually
= Quantification of the variations in the spectra

Similarities and differences among the sources
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CODED MASK

NO MIRRORS IN GAMMA RAY
| |

NO OPTICAL-LIKE IMAGES
[ |
coded mask

Mask the opening of the telescope

Measure its shadow on the detector

Ornientation of the satellite & analysis of data from
the detector [

De

Image

termine position & intensity of the sources

of the observed sky:

ESAC Trainee Project
¢esa

Laura Barragan

Coded mask
Detector

Field of view
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™~ . ANTI-COINCIDENCE SYSTEM

Blocked photon

\ Valid photon

Vetoed photon or particle

.

- ANTI-COINCIDENCE
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=~ The fitting: how it works
= powerlaw

Fit IBIS/ISGRI & JEM-X to
powerlaw Fit IBIS/ISGRI & JEM-X to

cutoffpl

Fit IBIS/ISGRI & JEM-X to

cutoffpl Fit IBIS/ISGRI & JEM-X to
powerlaw

Reasonable fit |:>calculate
Fit |B|S/|SGR| & JEM-X to errors

diskbb +cutoffpl

Fit IBIS/ISGRI & JEM-X to
diskbb +powerlaw

Fit IBIS/ISGRI & JEM-X to Fit IBIS/ISGRI & JEM-X to
diskbb +powerlaw diskbb +cutoffpl




