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AAAGGGEEENNNDDDAAA 
 
 

 Monday 13 Mar 2006 (starting 1.30 pm) 
 
• Agenda Consolidation/Update 10 min  all 

Instrument performance and response 

• ACS performance  15 min  von Kienlin A. 
• SPI status and performance summary  20 min  Roques J.P. 

Analysis Methods and Database 

• SPI data processing at MPE  20 min  Zhang X. 
• Ge detector calibrations  20 min  Lang M. 
• Noise at 1.4-1.6 MeV (impact on ME etc) 15 min  Wunderer C. 
• ISDC status report and news  15 min Dubath P. 
• OSA software validation  15 min  Roques /all 
• SPIRMF version 1.9  10 min  Beckmann V. 
• Diffuse Emission & OSA (Action IUG/01/09) 10 min  Diehl R. 
• SPIROS Status 10 min Connell P. 
• SPI & ISGRI results in HEASARC  10 min  Beckmann V. 
• Pulsar searches with INTEGRAL  15 min  Slowikowska A. 

 
 

 Tuesday 14 March 2006 (starting 9:00 am) 
 
• Sky survey analyses (SPI and SWIFT)  15 min Ajello M. 
• Imaging the Gamma-Ray Sky  20 min  Knödlseder J. 

SPI Science results 

• Earth shadowing observations  15 min Bouchet L. 
• Earth shadowing observations  10 min Knödlseder J. 
• Simulations of the SPI Earth Shadowing  15 min Watanabe K.  
 Observations 
• Earth Observation - Comparison of Model  15 min Teegarden B.  

 and Data  
• Study of GX339-4 by SPI/INTEGRAL 20 min  Joinet A. 
• Source populations in the Galaxy  15 min  Strong A. 
• Vela region sources  15 min  von Kienlin A. 
• Vela region studies at Saclay  15 min  Schanne S. 
• 26Al in the inner Galaxy  10 min  Kretschmer K. 
• 60Fe diffuse emission  15min  Wang W. 
• Galactic distribution of 511 keV emission  20 min  Weidenspointner G. 
• 511 keV line spectroscopy  15 min  Jean P. 
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Team and ISWT/IUG 

• Meetings (reports & upcoming)  15 min  Roques  / Diehl 
• SPI www presentation  15 min  Diehl R. 
• SPI Papers: recent, and planned  15 min  All / Diehl R. 

Mission science plans 

• AO4 preparations, key projects  15 min  all / Diehl/Roques  
 
 

End of Meeting (5 pm or earlier) 
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ACS status:
- Development of ACS FEE count rates  
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ACS health and performance monitoring
Development of ACS single FEE count rates

Can be used for PMT gain monitoring

Will reveal PMT degradation 

Up to now
only 1 FEE failure (FEE57) since launch

Long-term development :
Comparison of ACS FEE rates (UCR,LCR,SSA,ACS)

Beginning of 2003, 100 days: 27. 2. 2003 – 6. 6. 2003

Beginning of 2004, 100 days: 12. 2. 2004  – 15. 5. 2004 

Autumn of  2005, 60 days: 15.8.2005 – 13. 10. 2005

Beginning of 2006, 35 days:  9. 2. 2006 – 13. 3. 2006 
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ACS 
overall count rate of 35 days: 9.02.06 - 13.03.06

3800 – 4200 cts / 50ms ~ 80 000 cts/s
12.02.04 – 15.05.04

~ 5000 cts / 50ms  100 000 cts/s
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ACS 
overall count rate of 100 days: 12.02.04 - 15.05.04

3800 – 4200 cts / 50ms ~ 80 000 cts/s
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ACS 
overall count rate of 100 days: 27.02 - 06.06.2003

27.02 - 06.06.2003

O
SM

 disp la y o f a ve rag e H
K  da ta

o nly  fo r c om
ple te  re vo luti on  !

3550 – 3850 cts / 50ms
~74 000 cts/s
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ACS 
overall count rate of 60 days: 15.08.05 - 13.10.05

3800 – 4200 cts / 50ms

~ 4500 cts / 50ms

~ 90,000 cts / sec
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General trend observed
Significant increase of ACS overall rate since September 2005

9. 2. 06 - 13.  3. 06 period compared to 15. 8. 05 - 13.  10. 05 

Increase of ACS overall rate since Feb. 03: ~ 35 %
From 74 000 cts/s to 100 000 cts/s

Caused by solar minimum activity period

No evidence for degradation of PMTs

Next viewgraphs: development of single FEE count rates



March 13, 2006
SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) 8

PSAC count rates: 09.02.06 - 13.03.06
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UCR count rates: 09.02.06 - 13.03.06
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LCR count rates: 09.02.06 - 13.03.06



March 13, 2006
SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) 11

SSA count rates: 09.02.06 - 13.03.06
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RST count rates: 09.02.06 - 13.03.06
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RSP count rates: 09.02.06 - 13.03.06
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ACS temperature: 09.02.06 - 13.03.06



ANNEALING 7  report

• Reminder from annealing 6th :
– GeD 4 was not perfect : pollution ?
– GeD12 ¨high temp” energy resolution was not 

perfect : pollution
• New procedure proposal for annealing 7







• GeD 4 and 12 have the same behaviour
than for annealing 6 :
– GeD12 is not good at “high” temperature: 

energy resolution degradates with HV.
– GeD 12 is back to nominal at “low” temp.
– GeD 4 is degradated at low and hihg temp.

• The new procedure doesn’t improve 
results

• Positive results is that situation is stable
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1764,3 keV line
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882,5 keV line
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• Recovery is not perfect
• The degradation was too high.

• Procedure has to be reviewed again :
– Back to the original one ?
– ??

• Annealing duration/interval has to be refined.
• Long Integral life :total number of annealing should 

be optimised
– No qualification for a big number of annealing cycles.
– GeD temperature decrease (80K) /annealing duration 

increase ?
– Accept a slow degradation of the detector plane ?



GeD 15 anomaly

the 25/01/06 6H24 to 
6H54

6H54 to 
7H24

7H24 to 
7H54

7H54 to 
8H24

8H24 to 
8H54

8H54 to 
9H24

9H24 to 
9H54

9H54 to 
10H24

10H24 to 
12H24

Peak position in 
channel 1462,26 1462,36 1462,13 1462,32 1462,36 1462,11 1462,1 1461,96 1461,7

Resolution in keV 1,95 1,9 1,85 1,87 1,98 2,45 2,3 2,47 2,48



GeD 15 tests – HV optimisation

HV in Volts 2500 3000 3500

Peak position in channel 1460,75 1461,36 1461,71

Resolution in keV 1,92 2,02 2,23

Revolution 403 406 408

HV in Volts
Lines 4000 3000 3000

198,3 keV 2,36 1,96 1,97

882,5 keV 2,71 2,6 2,59

1107 keV 3,15 2,89 2,88

1117,3 keV 3,39 3,3 3,33

1764 keV 3,36 3,2 3,44

1778 keV 3,5 3,57 3,65

2754 keV 4,63 4,81 4,78



IASW 4.3.1

• Implemented on-board
• Correct some bugs :

– TM leakage 
– ACS HV switch off 



Plot ends Rev 413

Mean occuppation 103pkts/cycle



Ge Detector Calibration

Temperature and energy 
calibration

Michael Lang

Roland Diehl

SPI Scientific Team Meeting

March 2005, Munich
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Line Spectroscopy
• Goal: Perform high 

resolution spectroscopy
⇒ Improve spectral 

resolution

Diehl et al., Nature (2005)
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Correlation: Line Position vs. 
Temperature

Rev. 66 (11 Lines) Rev. 179 (11 Lines)
( )
E
TE

T T

84.0 K < T < 86.0 K 84.5 K < T < 84.6 K
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Gain Fluctuations
Rev. 66:

Fluctuations
caused by the
instrument

K2≈∆T

Rev. 179:

Fluctuations 
caused by 
statistics

K1.0≈∆T
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Gain Analysis: Line sample and 
Fitting

Rev. 66

• 5 energy ranges, several 
background lines

• Subdivision of a 
revolution into fitable
parts

• Fully automated line 
fitting
– Gaussians
– Temperature dependend

start parameters
– Visualization
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Line Fitting
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Gain Stability
• Revolutions 42-390
• 11 background lines
• Test Criterion:

Chi-square for each 
revolution and line

198 keV
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Gain Fluctuations – Temperature 
Fluctuations

Rev. 143

Poor spectral fits correlate with 
temperature fluctuations!
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Influence of High Voltage
E

[k
eV

]

OBT

Revolution 143
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Linear Correction Algorithm
( )
E
TE

T

• Gain Variation
• assumed linear 

dependence on 
temperature

( )chchch:ch 0TTcorr −=−=∆⇒ α

chconst0 ⋅+≈ EE

( )( )00 EETTE −−=∆ α
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Linear Correction Algorithm?

Rev. 92Rev. 42
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Temperature Measurement
• Model for heat conduction

TDTS

Sensor Detectors

( ) ( ) ( )( )tTtT
dt

tdT
SD

D −−= κ

Analytical solution:

( ) ( ) ( ) ( ) tdetTeTtT
t

t

tt
S

tt ′′+= ∫ ′−−−− κκκ

0

00
DD
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Using heat conduction
Rev. 42 Rev. 92

Without heat 
conduction

Using heat 
conduction
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Detector Temperature
Rev. 42
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Influence of asymmetric line shapes
Rev. 42

Simulation:
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Be aware of asymmetric 
lineshapes!

Solution: Avoid reference fit, 
take average over line positions
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Outlook and Open Questions

• Outlook
– Implementation in processing
– Goal: Reaching hardware limitations

• Open Questions
– Importance of heat transfer by radiation?
– Dependencies between parameters?
– Nonlinear temperature dependence?
– How much improvement?



Trixi Wunderer     SSL, UC Berkeley

Electronic Noise Electronic Noise 
contributions to contributions to MEsMEs and and SEsSEs

Trixi Wunderer



SPI – Electronic Noise Features Trixi Wunderer, SSL, UC BerkeleySPI Team Meeting, March 13, 2006

Obvious in Obvious in SEsSEs at 1430 at 1430 –– 1640 keV1640 keV



SPI – Electronic Noise Features Trixi Wunderer, SSL, UC BerkeleySPI Team Meeting, March 13, 2006
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Applying these cuts to Applying these cuts to SEsSEs ……
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So far … so goodSo far … so good
• Applying the cuts to the single-event data removes 

obvious features from the spectrum
• Noise features stronger in / associated with events 

where more than one event is in one SPI time bin

• However ….
– Are multiples really not affected?
– Is it really only the energy range 1.4 – 1.6 MeV 

that’s involved?

Black: measured distribution
Blue:   ideal Poisson distribution
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SPLIT multiples per detectorSPLIT multiples per detector

Det 3

All ME2+ME3, split

Det 15

Det 1 Det 5
Det 6

Det 4
Det 0

Det 10Det 9Det 14 Det 11
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Split ME Split ME –– oneone--perper--timebintimebin
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Split ME Split ME –– twotwo--perper--timebintimebin
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Split ME2+ME3 Split ME2+ME3 –– three&morethree&more
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Impact on Impact on MEsMEs (I)(I)
• In ALL split MEs (no time-multiplicity selection), 

the noise spikes at their peaks account for ~ 50% 
of the continuum level ⇒ ~33% of split MEs in 
that region is noise, at max

• Energy regions for each detector (in SEs) 
considered affected by electronic noise is 
significantly wider than the strongest peak ⇒ no 
more than ~10% of split MEs in any detector’s 
“critical” energy band appear to be related to 
electronic noise
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Impact on Impact on MEsMEs (II)(II)
• Assuming ALL MEs in the critical energy bands (determined from SEs) were 

problematic, determine fraction of affected MEs as a function of energy:

• For 100% of split MEs with one detector’s contribution from a “critical” energy 
regime assumed noise-attributable, the total noise contribution to the observed 
counts below 2.2 MeV would not exceed ~16%. We’ve got ~10% contribution 
⇒ no more than ~ 1.5% overall noise contribution to MEs below 2.2 MeV
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Recheck Recheck SEsSEs … … 
• Is the electronic noise truly restricted to the regime 1.4 –

1.6 MeV?
• the electronic noise feature is more evident in spectra of 

events with more than one event in one SPI time bin
• Select such events & look for

– Features different in “lonely” and “paired” events
(problematic: PSD analyzes less of the “paired” SEs … no 
straightforward comparison between SEs)

– Markedly different spectral behavior detector-to-detector
(without good explanation such as dead neighbor …)
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SEsSEs twotwo--perper--timebintimebin
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SEsSEs 3+ per 3+ per timebintimebin
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Det7_RootID91
Entries  4468981
Mean     1099
RMS     386.1

600 800 1000 1200 1400 1600 1800 2000

310

410

Det7_RootID91
Entries  4468981
Mean     1099
RMS     386.1
Det 7

Det 8

Det 12

Det 13

Det 14

Det 15

PSD events

all Singles1 Det 7

SINGLES one per SINGLES one per timebintimebin
OUTER det’s w/o dead neighbors only

Det 8,12,14: corner
Det 7,13,15: side



SPI – Electronic Noise Features Trixi Wunderer, SSL, UC BerkeleySPI Team Meeting, March 13, 2006
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Thanks to Karsten for this plot !!
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ConclusionsConclusions
• Electronic noise events DO contribute to MEs

however:
– Only at a level of ~ 1.5% at max
– No reason to believe that for normal time periods (i.e. no increased 

probability for random coincidences) this contribution should not 
be equal for source and background data

• Electronic noise events contribute somewhat to SEs below 1.4 
MeV
– again, for “normal” time periods this contribution should be equal 

for source and background data
– But be aware of this esp. for high-rate situations and millisecond 

timing analyses



ISDC SPI software for OSA 6.0

Bad pointing table with new spi_obs_point

Background “templates” (for spi_obs_back)

Phase resolve analysis functionalities:
(spi_phase_hist + spi_science_analysis)

New version of spirmf ?



Old spirmf version



New spirmf version



ISDC SPI software for OSA 6.0

Improved handling of SPIROS back option 3

Spectra of empty fields with 0.5 keV bins as IC files

spi_flatfield

New spi_science_analysis script

spimodfit ? (Andy)

spi_obs_fit & spi_obs_mrem ? (Jürgen)



New spi_science_analysis script
Observation Group

spi_obs_point

spibounds

spi_obs_hist

spi_obs_back

spiros

Pointing list

E Bins

pointings.fits

energy_boundaries.fits

gti.fits dead_time.fits

evts_det_spec.fits

spi_science_analysis (ROOT)

back_model.fits

evts_det_spec_phase_i.fits

Images XSPECSp + RMF (spectrum_Crab.fits + spectral_response.rmf.fits)

Phase Bins

phase_i_spectrum.fits

spi_phase_hist

spiros

Ephemeris

Phase parameters

Orbit

spi_pulse_pick

spi_flatfield



SPIRMF validation

• Pb with channel widths in the current 
version

• New versions tests on Crab spectrum
• We didn’t validate version 1.8 for OSA 5.1
• New version 1.9 has been produced



SPIRMF version comparison

Green V1.5        red : V 1.8         white :  V 1.9 



SPIRMF    V 1.9     - various binnings 



SPIRMF    V 1.9     - various binnings 



Crab calibration : work from L. Kuiper



SPIRMFSPIRMF

Chris R. Shrader & Volker Beckmann
Exploration of the Universe Division, NASA Goddard Space Flight Center

SPI Team Meeting MPE, March 13,  2006



SPIRMFSPIRMF

● The problem with SPIRMF 1.6
● solving the SPIRMF problem

● examples using SPIRMF 1.9ß



SPIRMF 1.6 SPIRMF 1.6 -- problem descriptionproblem description
- At low S/N levels, defficiencies in original SPIRMF 
version are not discernable
- High S/N (e.g. Crab) : dependence of slope and 
spectral index on bin size reported by ISDC and CESR



SPIRMF 1.8 SPIRMF 1.8 -- problem halfway solvedproblem halfway solved
- Error in the input-energy dimension off-diagonal term
renormalization was identified.

- Version 1.8 corrected this problem

- BUT: in case of extreme non-uniform binning, large 
residuals -> bad fit results



SPIRMF 1.8

Count spectrum

Photon spectrum

SPIRMF 1.8



SPIRMF 1.9beta SPIRMF 1.9beta -- problem solved!problem solved!
- Version 1.9beta resamples the matrix in the vertical 
(input-energy) dimension.

- Normalization, slope, and quality of fit are preserved 
over a wide range of binning schemes (e.g. mix of 
fine/coarse, log/linear binning)

- Final approval by ISDC and CESR requested



SPIRMF 1.9 beta 

Crab data rev. 43+44
138 pointings
299 ksec

single power law fit

Count spectrum

Photon spectrum



SPIRMF 1.9 beta 

Crab data rev. 43+44
138 pointings
299 ksec

single power law fit

20-100 keV 50 log bins
100-1000  keV 30 bins 

Count spectrum

Photon spectrum



SPIRMF 1.9 beta 

Crab data rev. 43+44
138 pointings
299 ksec

single power law fit

20-100 keV 20 log bins
100-1000  keV 50 log bins 

Count spectrum

Photon spectrum



SPIRMF 1.9 beta 

Crab data rev. 43+44
138 pointings
299 ksec

single power law fit

20-100 keV 50 log bins
100-1000  keV 10 bins

Count spectrum

Photon spectrum



Fit results using SPIRMF 1.9betaFit results using SPIRMF 1.9beta



Photon spectrum

SPIRMF 1.9beta solves the binning problem!



SPIRMF interpolation procedureSPIRMF interpolation procedure
- Input template SPIROS RMF derived from MGEANT 
simulations:
100 mono-energetic “sources”
5x5 dithering,  using pattern from rev. 44
process resulting data with SPIROS
output: rows of the RMF

- Resample matrix by:
bi-linear interpolation of off-diagonal values
linear interpolation of diagonal terms

- Problem:
output was always a square matrix
under sampling in input-energy dimension leads to 
problems with non-uniform binning



SPIRMF interpolation procedureSPIRMF interpolation procedure
- Solution: SPIRMF version 1.9beta expands matrix in
input-energy dimension, by a factor depending on 
∆E/E

- now flux is preserved, slope and quality of fit for wide-
range of binning schemes



How SPIRMF worksHow SPIRMF works
- Using latest SPI/INTEGRAL mass models, 100 
logarithmically spaced mono-energetic photon sources 
(20 - 8000 keV) are produced in separate Monte-Carlo 
(MGEANT) runs. A 5x5 dither pattern, based on actual 
pointing data from rev. 44 observations are used, with 
mono-E sources placed at the Crab position.

- Count spectra are extracted using SPIHIST. Converted 
into ISDC format (I.e. 100 DSP files). SPIROS then run 
on each of the 100 data sets

- flux derived from SPIROS compared to MGEANT run. 
Ratio for each input energy (near to 1.0) form the row-
wise normalization terms for the matrix. 



How SPIRMF worksHow SPIRMF works
- This array of normalizations is thus applied in the same 
manner as an ARF, although it is not an area correction.
Diagonal and off-diagonal distributions are the SPIROS 
output.

- This is not a standard detector response matrix, in that 
the units are not area. The effective area calculation is 
done by SPIROS manipulation of the IRF. 

- SPIRMF: Input is the 100x100 SPIROS RMF + 
ebounds file. Input and output are square matrices. 

- diagonal and off-diagonal are treated separately. Linear 
interpolation performed along the diagonal.



How SPIRMF worksHow SPIRMF works
- Off-diagonal elements are applied to a 2-D bi-linear 
interpolation. 
The new rows need to be scaled by a delta-E factor.  
Logarithmic spacing is used in determining the 
interpolation points. 

- Problem with sharp discontinuities: response efficiency 
per detector channel is similarly discontinous. Wide bin 
model flux gets scaled by a much larger factor.

- Wide channel binning amplifies sampling effects



Roland Diehl<SPIMtg_Mar06_DiffEm_OSA>

IUG / Action 1.09:IUG / Action 1.09: Diffuse Emission AnalysisDiffuse Emission Analysis
• IUG Request

Provide User Guidance for Diffuse-Emission Signal in SPI Data
– The IUG noted that the analysis of diffuse emission is more complex than for point 

sources, and were concerned that it was currently not possible for general users to 
analyze such data. The SPI team agreed to produce a document describing the 
techniques used in the analysis of diffuse emission before the opening of the next AO.

How Diffuse Emission may Impact on Point Source Results
How Diffuse Emission is to be Analyzed

• SPI Response (proposed):
Describe & Discuss Steps in Analysis of Extended Regions 
(i.e. with diffuse emission playing a significant role): 

1.generate appropriate data
2.generate background estimate
3.perform diffuse emission analysis

– Comments: (see next page)
Comment on OSA Standard Tool
Comment on SPI Tools as Available
Refer to Publications with Full Descriptions
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Handling Diffuse Emission in SPI AnalysisHandling Diffuse Emission in SPI Analysis

• OSA Standard Tools
Data Generation: 

Need Tool to Combine Many Revolutions with Appropriate Selections
OSA5.1 standard processing on >100 revolutions: 
impractical (need days of CPU, enormous memory)

Background estimation: Is not part of OSA 5.1
Some functionality in “spiros”; but spiros design = point-source 
detection and fitting
->  does not have an option suitable for diffuse emission:
->  cannot input tracer skymaps
->  cannot define spatial representations of diffuse emission (e.g. 
2D Gaussians)

-> The only option which could be relevant is the IMAGING mode, 
but this is not suitable for spectral analysis.

Diffuse Emission: Is not part of SPIROS (“search sources of a type”)
Some functionality in “spiros”; but NO input of SKYMAPS 
foreseen as part of the fitting stage (at least for ‘general users’)

– see also P. Connell’s 511 keV Studies of Dec 2004, and this meeting’s update
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Handling Diffuse Emission in SPI AnalysisHandling Diffuse Emission in SPI Analysis
• Appropriate SPI Tools as Available (beyond OSA 5.1 Standard Tools):

Data Generation and Background Preparation:
MPE tool “spiselectscw” combines many pre-processed revolutions, 
extensive selection options -> ADD to OSA 6 
(see also Xiaoling’s presentation on the database generation)
spi_tools library: might offer some possibilities, but not a standalone tool, requires 
user programming
SPI Team’s Background tools (e.g. spiorthomodel, spioffback,..) 
-> ADD to OSA 6

Celestial Source Analysis:
spidiffit would be suitable (precursor of spimodfit)  but is not in OSA5.1. 
-> ADD to OSA 6
“spimodfit” (MPE): -> ADD to OSA 6
simultaneous fitting of 
- many diffuse emission tracers
- backgrounds
- point sources,
all with flexible time variability and normalizations

• Publications:
A. W. Strong, R. Diehl, H. Halloin, V. Schönfelder, L. Bouchet, P. Mandrou, F. Lebrun, and R. 
Terrier: “Gamma-ray continuum emission from the inner Galactic region as observed with 
INTEGRAL/SPI”, A&A 444 (2005) 495-503
R. Diehl, H. Halloin, K. Kretschmar, A.W. Strong, W. Wang, P. Jean, G.G. Lichti, J. Knödlseder, J.-
P. Roques, S. Schanne, V. Schönfelder, A. von Kienlin, G. Weidenspointner, C. Winkler, C.
Wunderer: “26Al in the inner Galaxy”,A&A (accepted 17/11/2005), 2006
H. Halloin et al., in preparation, A&A, 2006

• How to Document for the IUG?



SPIROS status reportSPIROS status report

P.H.ConnellP.H.Connell

University of ValenciaUniversity of Valencia



SPIROS – current state of art

• Some long overdue bugs from ISDC corrected.

• Changes made mostly for research problems at Valencia

• Changes also made for requests from CESR.

• All changes to be tested first at CESR.    









NEW – Source shape image for input

• Allows flux of source with known shape to be determined.   

• Choose FITS file image containing source subset image.

• Enter its name “xxxx.fits[n]” in SPA_MODL in catalogue.
• Enter subset pixel-size in SPA_PARS(1-2).
• Enter subset half-width in SPA_PARS(3-4).
• Enter subset centre-point in SPA_PARS(5-6).

• In IMAGING mode returns flux in “ph/cm2/sec”.
• In DIFFUSE mode returns flux in “ph/cm2/sec/deg2”.

• To be tested by CESR in next few weeks.



Gaussian diffuse source and IROS point source



Gaussian diffuse source and IROS point source



NEW – Output of images at end of TIMING mode

• Outputs source/residue image in TIMING-IMAGING mode.  

• Checks if significant sources were forgotten in catalogue.

• Image flux is over entire spectrum – not each energy bin.

• User can start IROS search for additional sources.

• Additional sources found will get default timing binning.

• Should enable the most complete analysis possible.



NEW – Scan and selection of catalogue sources

• Allows selection of significant sources in catalogue.  

• Activated with input parameter “kofsources” (POINT).

• Append “–CAT-FOV-CULL” or “–CAT-ALL-CULL”, etc.

• Selects ALL or just FOV sources in catalogue.

• Select sources in IROS scan in sigma-level groups

• Appends and culls sources from significance group.

• Produces an initial solution for IMAGING/TIMING mode. 



Problems with source catalogue selection

• Initial selection can produce non-significant sources.

• Lack of one real source can allow strange combinations.

• Strategy should first include all ISGRI + JEMX sources.

• Then make IROS-scan of catalogue for SPI sources.

• Then scan field of view for new sources – always culling.

• Have some pointing sequences no unique solution?





INTEGRAL high level archiveINTEGRAL high level archive

Volker Beckmann
Exploration of the Universe Division, NASA Goddard Space Flight Center
& Joint Center for Astrophysics, University of Maryland, Baltimore County

C. R. Shrader, S. Sturner, B. Teegarden, K. Watanabe

SPI Team Meeting MPE, March 13,  2006



INTEGRAL Activities at GSFC INTEGRAL Activities at GSFC 

● providing low- and high-level data products through 
HEASARC

● INTEGRAL Bright Source Catalog including the 

● ISDC Source results

● INTEGRAL public data results

● INTEGRAL AGN Catalogue



HEASARC and INTEGRAL/GOFHEASARC and INTEGRAL/GOF
- download previews and download the data
- get help with the analysis
- HEASARC as a known portal to high-energy data

ISGRI images (8 energy bands)
SPI images in FITS and JPEG.
ISGRI lightcurves (23-40-80 keV)
available in ASCII and JPEG.



SPI pagesSPI pages

now now 

includedincluded

in GOF in GOF 

pagespages



HEASARC and INTEGRAL/GOFHEASARC and INTEGRAL/GOF
- analysis of public data
- results of >680 observations in the archive: 
“INTEGRAL public data results”
- ISGRI and SPI lightcurves 
for 140 bright sources:

“INTEGRAL Bright Source Catalog” including
- ISDC’s “INTEGRAL Source Results”:
ISGRI fluxes in 2 energy bands (23-40, 40-80 keV) based 
on OSA 5.1 analysis per science window (for ~200 sources)

- “INTEGRAL AGN Catalog” - detailed information about
68 AGN 











>680 entries

public data

rev. 19-288
+ public ToO
Crab obser-
vations etc.

input from
PIs  (Galactic
Bulge project
- rev. 370) 

Have your
PI observation
advertised 
through
HEASARC !



69 AGN

public data

rev. 19-149

ISGRI, SPI,
JEM-X
results

INTEGRAL AGN Catalog  on-line



Usage of INTEGRAL high level resultsUsage of INTEGRAL high level results

I

I

Hits per month

Triangles: 
INTEGRAL Bright
Source  Catalogue

Circles:
INTEGRAL Public
Data Results 



ConclusionConclusion
- HEASARC archive:
- get information about ~140 sources
- get information about >680 observations
- get the data, software, and documentation
- get help from the INTEGRAL GOF if necessary
- increased request for INTEGRAL high level 
products through HEASARC
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