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OverviewOverview

● HEASARC
● A powerful way to advertise INTEGRAL
● How to access INTEGRAL data
● INTEGRAL Bright Source Catalog and
● INTEGRAL public data results
● Anybody using this?
● Help us to keep the community interested
● Conclusions 





HEASARC and INTEGRAL/GOFHEASARC and INTEGRAL/GOF
- user's interest ? 
- non-INTEGRAL related user
- check whether there is something 
interesting 
- download previews
- download the data
- get help with the analysis















INTPUBLIC:
results on 
public data
(SPI/ISGRI)
per revolution
or observation

180 entries
rev. 19-125



INTBSC:

106 sources

ISGRI light-
curves
20-40-60 keV

SPI average
fluxes
(20-40 keV)

SPI results
per revolution

FITs version
Palm version



What's in the INTBSC ?What's in the INTBSC ?
LMXB

HMXB

Sy2

Sy1

other AGN

?

pulsars



Someone using it?Someone using it?

- archive on-line since Sep/Oct 2004
- 1610 hits for results page
- 749 for the Bright Source Catalog
- 4143 for all science window data
- 3216 for 'public' science window data
- download of ~20 GByte/month from HEASARC
- HEASARC is used!

Sep 2004 Oct 2004 Nov 2004 Dec 2004 Jan 2005 Feb 2005
Intpublic 217 638 495 67 47 146
Intbsc 154 179 200 57 45 114
Intscw 1736 1062 75 55 1215
Intscwpub 322 1126 68 57 1643



Input to HEASARC?Input to HEASARC?
-  INTEGRAL/GOF at GSFC analyses 
public data
- core program data?
- Your input: ISGRI/SPI results
- Your reward: credits in the archive &
more publicity for the INTEGRAL 
mission
- What you need to do: send e-mail
beckmann@milkyway.gsfc.nasa.gov



ConclusionsConclusions

- HEASARC is efficient advertisement 
for the INTEGRAL mission
- provides pre-view, data, support
- you can help with your input



Construction of sources catalogue 

• The analysis was performed without using prior 
information about known sources. The prior is introduced 
progressively using known catalogues.

• 2552 Scws public data , 5.7 Ms
• Catalogue in 25-50, 50-150, 150-300 keV bands
• Excesses are associated with known source(s) if distance 

less than 1°
• For excesses compatible with several possible sources with 

distance > 0.4°, all these sources are included in the 
catalogue

Ramon
Zone de texte
L. Bouchet - CESR



• Problem in the 25-50 keV band 
– due to strong variable sources

– new procedure which subtracts the most intense and variable 
sources  (4U1700-377, 0AO1657-415, Sco X-1)

– The flux of these sources is estimated for each SCW



Catalogue generation procedure
• Input : source catalogue (complete or incomplete)
• Iteration

– Use raw data,  catalog to fix all known sources position and fit all sources 
fluxes. 

– All sources are considered as constant except strong variable sources 
which varies on the pointing time scale. 

– Build “clean data” by removing strong variables sources counts 
contribution from the data and search for new sources using “clean data”

– Update the source catalogue and start again

• Results for the 25-50 keV band
Region                                                          Reduced χ2 before        Reduced χ2 after
l >5°                                     1.09(15564)      1.08(15564) 
l <-5°                                    4.08(14077)      1.29(14253)
-5° < l  < 5°                             3.61(18589)      1.16(18391) 
Data excluding 4U1700, OAO  and SCO X-1   1.22(25292)      1.14(25294)  
Data on 4U1700-377  and SCO X-1           4.86(22987)      1.24(22985)  

All pointing                              2.99(48364)      1.20(48362)



Unidentified excesses
• For non-identified excesses, in order to check whether it is 

an artefact, we used a cross-validation technique.
– The data are divided into two segments (even and odd pointing 

number) and a non-identified  excess is considered as a possible 
“source” if detected in the two segments

• Results on whole image (25-50 keV)

Threshold           Number of sources (known, associated, unknown)
10σ 34        (34 0 0)

9σ 41                    (40 1 0)
8σ 48                     (46 2  0)
7σ 51          (47 3 1)
6σ 59 (55 3 1)
5σ 64 (59 3 2)



Conclusions and results
• The strong source removing procedure improves image quality
• The sky model describes well the data as indicated by a reduced 

chi-square around 1 
• The cross-validation techniques allows to suppress spurious 

sources.

• The Number of sources detected in function of the energy
– 25-50 keV     80 (> 7 σ) (Combining data)

– 25-50 keV               51 (> 7 σ)  (Whole image)
– 50-150 keV 19 (> 6 σ)   (Whole image)
– 150-300 keV  4 (> 6 σ)  (Whole image)



25-50 keV
> 5 σ



25-50 keV after substraction of 4U1700, 
OAO1657 & SCO X1        

> 5 σ



50-150 keV
> 4 σ



150-300 keV
> 4 σ



SPI/IBIS meeting – Rome, 16/3/2005 – Sizun – V0332+53

INTEGRAL observation of
V0332+53

M. Forot, M. Renaud and P. Sizun
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V0332+53

• 1973 : bright transient X-ray source detected by Vela 5B;
strong outburst (max ~ 1.4 Crab) 
• 1983 : rediscovered by Tenma : rapid fluctuations
• 1983, Palomar : optical counterpart
• 1983, EXOSAT : 4.4 s  X-ray accreting pulsar orbiting a Be-type 
companion (BQ Cam)
• 1990, Ginga :

– 28.5 keV : strongest Cyclotron Resonance Scattering Feature 
(CRSF) ever observed ; B = 2 10 12 G

– possible harmonic at 52 keV
• 2004 : new strong outburst; RXTE : third line ?
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INTEGRAL observations

Outburst started in November 2004 ; mean flux > 1 Crab ; INTEGRAL ToOs

Date Revolution Dithering Exposure
time (ks)

6/1/2005

8-10/1/2005

19-20/1/2005

23-24/1/2005

9-10/2/2005

12/2/2005

15/2/2005

18/2/2005

21/2/2005

272 staring 30

273-274 153

277 100

278 83

284 150

285 15

286 15

287 15

288 15

hexagonal
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ISGRI spectral analysis (M. Renaud)

• OSA 4.2
• Rev. 272 (staring)

Model : cutoff powerlaw

Reduced chi2 : 420,77 (69 d.o.f.)
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1 cyclotron feature

Model : cutoff powerlaw + CRSF at 26.66 keV

Reduced chi2 : 7.82 (66 d.o.f.)
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2 cyclotron features

Model : cutoff powerlaw + CRSF at 26.65 keV and 48.48 keV

Reduced chi2 : 1.79 (63 d.o.f.)

A 3rd line brings no improvement



7SPI/IBIS meeting – Rome, 16/3/2005 – Sizun – V0332+53
SPI/IBIS meeting – Rome, 16/3/2005 – Sizun – V0332+53

SPI spectral analysis
2 features

Model : cutoff powerlaw + CRSF at 26.33 and 63.67 keV (broad !!)

Reduced chi2 : 1.01 (50 d.o.f.)

• OSA 4.2
• Rev. 272 (staring)
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SPI spectral analysis
3 features

Model : cutoff powerlaw + CRSF at 26.33, 52.65 and 90.16 keV (!)

Reduced chi2 : 0.84 (47 d.o.f.)
Not enough statistics
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ISGRI timing analysis (M. Forot)

Phase
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17000

18000
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20000

• 32 pointings (rev. 272-274)
• Pulse period found P = 4.37524 s
• 18-50 keV folded pulse profile (background included)
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Conclusions

• 2 cyclotron features confirmed
• 3rd line not significant ?
• JEM-X data needed to fit a model ?
• remaining data is to be analyzed
• timing analysis to be continued (phase resolved spectra)



























Astronomy and Space 
Science Group


























emission



γ­rays

Transient                  Persistent
Short Porb                      Long Porb 

Type I :  Lx < 1037 erg/s                    Lx~ 1036 erg/s     

Type II:  Lx ~1037­1038 erg/s                  



Type II

       KS 1947+300

  not correlated with orbital phase
     

Type I
                   EXO 2030+375

       
                     recurrence with Porb


































 Multiwavelength monitoring:

     ∙ X/gamma ray data: INTEGRAL IBIS/SPI GPS 20­100 keV 
                                       JEM­X  GPS 5­25 keV

                                                       (RXTE, BeppoSAX, etc )

  ∙ Optical data:   Skinakas observatory, Crete ( monthly May­Nov).

     ∙ Infrared data: TCS  Teide observatory, Tenerife (3 to 4 campaigns 
                                 per  year).





 

       
      

 
       
       
       
       – 
      
       
      
      
      
    – 
     – 







 

   
  


   
  
  
   –
  





ISGRI (40­100 keV)
                                             Cygnus region

                                                                    SPI (20­40 keV)








Source Energy cyclotron
Range line (KeV)

 
2S 0114+65 5 -45 0.6 8/7 1.3
KS 1947+300 4-150
SAX J2103.5+4545 4-150 1.0 8/31 1.2
4U 2206+54 4-150 1.7 12/25 1.2 32

EXO 2030+375 5-300 2.04 1.2
2S 1145-619 20-55 2.4 1.3

Ecut/Efold                            red
2



      KS 1947+300 4U 2206+54

        2S 0114+65



EX0 2030+375

                         SAX J2103+4545





 

    
   



     
    
     
     
     
    







Long term
      ISGRI  (20­40keV)















Short term
KS1947+300
















Uncertainties in background modellingUncertainties in background modelling
• 511 keV data, Rev. 19-92

(presented at last meeting)
• 4 component background model

(continuum, GEDSAT, build-up,
constant)

• Significant residuals for 
pointings 1242-1334
(IJD 1128.367 - 1131.358,
00370044-00380042,
LMXB Nor X-1 @ l=337°)



Impact on morphologyImpact on morphology
• Original data : 16°-22°
• Residual excluded : 9°-16°
• Bias on morphology by the

residual !
• What is the reason for

this bias ?



INTEGRAL pointing strategyINTEGRAL pointing strategy



SPI response to extended emissionSPI response to extended emission

Gauss : 5° x 11° Gauss : 25° x 11°

Longitude difference encoded in amplitude of low-frequency modulation



SPI response to extended emissionSPI response to extended emission

Gauss : 11° x 5° Gauss : 11° x 25°

Latitude difference encoded in amplitude of high-frequency modulation



Fitting the uncertaintyFitting the uncertainty

DETE

ORBIT-DETE
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