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INTEGRAL & SWIFT Together

• XRT/UVOT follow up of INTEGRAL 
sources
- more accurate positions for counterpart ID
- X-ray absorption and variability measurements
- UV photometry

• BAT extended hard X-ray monitoring
• Coordination of Survey Activities



INTEGRAL GRBs Detected by XRT
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GRB 
050504

XRT light curve

GRB 061122

XRT Image

INTEGRAL can measure Epeak>100 keV
XRT gives position for optical spectroscopy



ADS citations in 2006 and 2007 only:
• 123 citations with Swift and INTEGRAL in the abstract

24 GRB 
99 other sources

• >431 different authors

INTEGRAL & Swift in the Abstract

INTEGRAL - Swift Collaborations

Bassani et al. Swift observations of unidentified IBIS galactic sources

Soldi et al. Swift observations of INTEGRAL superfast transients

Beckmann et al. Joint work on IBIS and BAT AGN surveys
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Swift TOOs for INTEGRAL Sources

342 IGR 17098-3628 (BH candidate transient) Capitanio Jul 19, 2007
308 IGR J11215-5952 (supergiant XR tran.) Soldi Jun 1, 2007
280 IGR J17191-2821 (gal transient) Klein-Walt Apr 25, 2007
276 IGR J175585-2409 (HESS cntrpart?) Kennea Apr 23, 2007
244 IGR J17191-2821 Swank Mar 6, 2007
227 IGR J17453-2853 Wijnands Feb 16, 2007
197 IGRJ11215-5952 (Be tran, 330d per.) Sidoli Jan 4, 2007
117 IGR J20286+2544 (starburst of AGN?) Basani May 30, 2006
102 IGR J19140+0951 (HMXB, campaign) Rodriguez Apr. 20, 2006
096 IGR 2018+4043 Kennea Mar. 23, 2006
095 IGR 1121.5-5956 (HMXB outburst) Torres Mar. 20, 2006
090 IGR J16403-4348 Kuiper Mar. 9, 2006
083 IGR J14515-5542, J14493-5534 Kuiper Feb. 28, 2006
071 IGR 1010.1- Kuiper Jan. 10, 2006
066 IGR J01583+6713 (transient) Kennea Dec. 12, 2005
047 IGR J1741.9-2802 Kennea Oct. 3, 2005
028 IGR J12349-6434 Sokoloski July 13, 2005
023 IGR17204-3554 (mol cloud) Bazzano July 4, 2005
007 IGR J17098-3628 Grebenev April 12, 2005
006 IGR IJ16283-4838 Soldi April 11, 2005



XRT/UVOT follow-up 
(IGR J16194-2810

SWIFT J1619.6-2807)
ROSAT

XRT

XRT

ISGRI

Masetti et al “Using the accurate 
X-ray position allowed by 
Swift/XRT data, we pinpointed the 
optical counterpart”
“the combined use of the 
spectral information afforded 
by XRT and INTEGRAL/IBIS 
shows that this source can be 
described with an absorbed 
Comptonization model”
“a [rare] new symbiotic 
X-ray binary”



Swift for Monitoring Campaigns

• BAT can detect sources to 
~8° from the Sun

• BAT can detect sources 
anywhere in the anti-Sun 
hemisphere

• BAT covers ~60% of the 
sky each day, so 
monitoring is free

• BAT automatically 
provides hard X-ray light 
curves with minimal gaps

IGR J16318-4848 INTEGRAL highly absorbed source

INTEGRAL
22-71 keV

BAT light curve
(14-195 keV)

Skinner

Walter et al, Matt&Guainazzi, Filliatre&Chaty, Lutovinov et al, Ibarra et al



Swift and 
INTEGRAL

Surveys

flux coded by size
energy coded by color

INTEGRAL at 42 months
421 sources Bird et al

SWIFT at 9 Months
~150 AGN and 
~150 Galactic
Markwardt et al, 
Tueller et al



BAT and ISGRI Surveys
Swift/BAT Integral/ISGRI

Energy Range 14  - 195 keV 15 keV - 10 MeV

Area 5200 cm2 2600 cm^2

Field of View 2 Steradian
Partially Coded

0.24 Steradian
Partially coded

Equivalent Fully 
Coded Exposure

~1-2 Ms/year 
(all sky)

>10Ms for 
selected fields

Background ~7000 count/s ~700 counts/s

Sensitivity few X 10-11 ergs cm-2

at 9 months
few X 10-12 ergs 
cm-2

Observing 
Strategy

Random following 
GRB’s

Selected 
Pointings



Swift/BAT and INTEGRAL Exposure

Integral exposures 
to >107 s

BAT Exposure (all sky)
2-4 106 s/22 months



Swift/BAT Exposure & Sensitivity

BAT at 9 months vs
INTEGRAL at 36

BAT 9 months

3 month prediction

BAT sensitivity improves as t1/2



Swift/BAT and INTEGRAL 
Luminosity Functions

• Swift/BAT and INTEGRAL 
(Beckmann et al and Sazanov et al) 
luminosity functions are in good 
agreement

• The break luminosity is 10X higher 
than in X–ray luminosity function
(energy bands difference accounts for 
2X) 

• Confirmed by BAT and INTEGRAL

1044

1043

Barger et al
2-8 keV

Chandra
X-ray
Luminosity
Function



current 
rate
~11/month

1000 AGN

AGN in the BAT and ISGRI Surveys
• Similar in design and 

performance
• ISGRI  ~2 X faster than 

BAT
• BAT has more sky coverage
• BAT AGN discovery rate is 

~4X ISGRI
• ISGRI exposures of a few X 

107s should be 6X more 
sensitive than BAT and 
detect ~45 AGN with no 
evolution or ~90 AGN with 
evolution

Evolution of (1+z)4 and 
median redshift of 0.125 
yields 1.6 X more luminous



1 Msec Integral (300 ksec of our 2 Msec)

1 Compton1 Compton--Thick AGNThick AGN
in in ∼∼150 deg150 deg22

Deep Integral Survey of the Greater XMM-LSS region

www.stsci.edu/.../streaming/archive/SpringSymposium2007/ MegUrry042407Hi_supporting/MegUrry042407.ppt 



LogN LogS INTEGRAL deep field

Treister et al. (2007)
www.stsci.edu/.../streaming/archive/SpringSymposium2007/ MegUrry042407Hi_supporting/MegUrry042407.ppt 

In
te

gr
al

2.3 10-11 

BAT Band



Conclusions
• Continued follow up of IGR sources with XRT 

will yield more great science.
• Observations should take advantage of the 

strengths of each mission
– Very deep fields for INTEGRAL AGN can detect AGN 

evolution!
– Shallow all-sky survey is best done with BAT.
– Monitoring Campaigns should make full use of BAT 

and XRT.
• Coming soon GLAST, NuSTAR, NEXT, 

SIMBOL-X
• INTEGRAL and Swift have a bright future of 

cooperation.



Swift and 
INTEGRAL

flux coded by size
energy coded by color

INTEGRAL at 42 months
421 sourcesSWIFT at 9 Months

~150 AGN and 
~150 Galactic
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