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 A. von Kienlin ACS status 
 J.P. Roques  
 J. Knödlseder SPI background issues 
 J. Knödlseder SPI calibration issues 
 M. Lang  
 R. Diehl From the INTEGRAL User Group… 
 X. Zhang  
 P. Dubath SPI software at the ISDC for OSA6 
 P. Connell   
 J.P. Roques  
 L. Bouchet New development for huge dataset analysis 
 A. von Kienlin GRB060901 
 E. Kalemci Measuring polarization of GRB 041219 with SPI, the end! 
 A. Joinet State transition of GX339-4 observed by SPI, IBIS/INTEGRAL  

  and PCA, HEXTE/RXTE during its 2004 outburst 
 A. Joinet GRO J1655-40: a preliminary study 
 S. Deluit  
 J. Knödlseder Imaging galactic continuum emission 
 A. Strong Maximum Entropy imaging with SPI 
 L. Bouchet 4 years all-sky survey with SPI: Point sources and diffuse emission 
 A. Strong Diffuse galactic continuum:SPI vs SPI - SPI vs IBIS 
 W. Wang  
 P. Martin  
 S. Schanne  
 C. Hamadache  
 P. Jean Annihilation emission spectra: Preliminary results 
 R. Diehl  
 G. Skinner  
 R. Diehl SPI www 
 D. Petry SPI Standard Analysis Results for Point Source  

  and their Web Presentation 
 R. Diehl Recent SPI science papers (2006) 
 S. Caliskan Search for Redshifted 2.2 MeV Neutron Capture Line  

  from Accreting Neutron Stars 
 J.P. Roques  
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AAAGGGEEENNNDDDAAA 
 
ü Tuesday 17 - Gervais Lafond Room 
 

9h30 - Instrument performance and response 
 
Ĕ ACS performance 5 min  A. von Kienlin 
Ĕ SPI status and performance summary  20 min  J.P. Roques 
Ĕ SPI background issues 15 min J. Knödlseder 
Ĕ SPI calibration issues 15 min J. Knödlseder 
Ĕ Energy calibration refinements 15 min M. Lang 
 

10h45 - IUG and ISWT meeting reports R. Diehl & J.P. Roques 
 
11.00 - Coffee break 

 
11h20 - Analysis Methods and Database 

 
Ĕ SPI data processing 10 min X. Zhang 
Ĕ ISDC status report and news  15 min  P. Dubath 
Ĕ SPIROS Status 10 min Connell P. 
Ĕ OSA software 5 min J.P. Roques 
Ĕ New developments for huge data-set analysis 15 min Bouchet L. 
 
12h30 - Lunch time 
 

14h00 - SPI Science results 
 
Ĕ  GRB060901 10 min A. von Kienlin 
Ĕ Polarization measurement of GRB 041219 with SPI 15 min E. Kalemci 
Ĕ State transition study of GX339-4 by INTEGRAL & RXTE 20 min A. Joinet 
Ĕ Observations of GROJ1655-40 by SPI/INTEGRAL & RXTE 10 min A. Joinet 
Ĕ SPI's view of Emission Processes involved in the hard X/gamma ray 30 min S. Deluit 
 emission of LMXRBs: GS 1826-24 and XTE J1550-564 
 
 

16h00 - Coffee break 
 

Ĕ Search for redshifted 2.2 MeV line from accreting neutron star systems 20 min S. Caliskan 
Ĕ Preliminary results on the recent CYG X-1 flare 10 min J.P. Roques/ 
   E. Jourdain 
 

 
 
 
 
ü Wednesday 18 - Gervais Lafond Room 

18h30 
BUFFET to celebrate together the 

4th Anniversary of INTEGRAL's launch 



 

INTEGRAL Spectrometer 
 

Minutes of SPI Scientific Team Meeting 
CESR Toulouse - October 17/18, 2006 

 

SPI-CR-0-4316-CESR 

 

 

 
 
 
 

9h30 - SPI Science results 
 
Ĕ Imaging galactic continuum emission  20 min J. Knödlseder 
Ĕ  Maximum entropy imaging of SPI  15 min A. Strong 
Ĕ 4-year all sky survey with SPI point sources and diffuse emission 15 min L. Bouchet 
Ĕ  Point sources versus diffuse emission: SPI vs IBIS 15 min A. Strong 
Ĕ  Diffuse line emission: Al26 15 min W. Wang 
 
11h00/11h20 - Coffee break 
 
 

Ĕ Ti44 in Cas A and Al26 in Cygnus X 20 min P. Martin 
Ĕ Vela AO3 Al26 systematics 15 min S. Schanne 
Ĕ Search for high energy lines 15 min C. Hamadache 
 
 

12h15 - INTEGRAL Science plans 
 
Ĕ Key projects: SPI coordinations 15 min  R. Diehl & all 
Ĕ Positron annihilation in the galaxy (proposed by G. Weidenspointner) 10 min G. Skinner 
 
 
12h40 - Lunch time 
 

14h00 - Teamwork Aspects 
 
 

Ĕ SPI Team www pages 20 min R. Diehl 
Ĕ Ways to share instrument-expertise with analysis 20 min Discussion, all 
Ĕ SPI standard result generation and presentation 20 min D. Petry 
Ĕ SPI papers (recent; planned) 10 min R. Diehl 
 
 

End of Meeting 
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ACS status:
- Development of ACS FEE count rates  
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ACS health and performance monitoring
Î Development of ACS single FEE count rates
ü Can be used for PMT gain monitoring
ü Will reveal PMT degradation 

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

Î Long-term development :
ü Comparison of ACS FEE rates (UCR,LCR,SSA,ACS)
ü Beginning of 2003, 100 days: 27. 2. 2003 – 6. 6. 2003
ü Beginning of 2004, 100 days: 12. 2. 2004  – 15. 5. 2004 
ü Autumn of  2005, 60 days: 15.8.2005 – 13. 10. 2005
ü Beginning of 2006, 35 days:  9. 2. 2006 – 13. 3. 2006 
ü Autumn of 2006, 200 days:  9. 2. 2006 – 13. 3. 2006 
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ACS 
overall count rate of 35 days: 9.02.06 - 13.03.06



SPI background issues

J. Knödlseder
Centre d’Etude Spatiale des Rayonnements

Toulouse (France)



SPI electronic noise feature (1420-1650 keV)



Fitting broad-band spectra with GEDSAT

Procedure
• Data: Rev. 19-426, SE, 10 keV wide energy bins, 1000-2000 keV
• Fit GEDSAT template for each detector and GEDFAIL period
• Compute reduced Chi-squared for each detector and energy bin

1000-1100 keV, D00-18

Residuals (per pointing)

Detector 2
failure

Detector 17
failure



Fitting broad-band spectra with GEDSAT

Procedure (cont’d)
• Chi-squared per pointing and per 50 pointings (short-term & long-term trends)
• GEDSAT template is only first order approximation

1000-1100 keV, D00-18

Residuals (per 50 pointings)



Residuals versus energy (short-term)



Residuals versus energy (long-term)



Residuals 1000-1100 keV (50 pts.)

D00

D13



Residuals 1200-1300 keV (50 pts.)

D00

D13

Detector failure 2



Residuals 1300-1400 keV (50 pts.)

Detector 2
failure

D00

D13

Detector 17
failure



Residuals 1200-1300 keV (50 pts.)



Residuals 1200-1300 keV (50 pts.)
correlated noise (1)



Residuals 1200-1300 keV (50 pts.)
correlated noise (2)



Residuals 1200-1300 keV (50 pts.)
correlated features



ME2 Residuals



Conclusions

Noise feature
• The electronic noise feature has an impact over a very large energy band 

(at least 1000-1700 keV)
• In this energy band, background variations differ from detector to detector
• Detector 13 has the worst residuals over a wide band
• Detector 11 has a residual tail that extends down to ~1000 keV
• There seems to be a coincidence between occurrence of noise and detector failures

(less active detectors reduces electronic noise?)
• No problems found for ME2

Data analysis
• Exclude detectors? Exclude periods?
• Use of PE only?



SPI calibration issues

J. Knödlseder
Centre d’Etude Spatiale des Rayonnements

Toulouse (France)



How well do we know the Crab?

Issues
• Intra instrument calibration
• “Self calibration” (the Crab is often used as calibration source)
• Systematic uncertainties or real spectral structure?

Kuiper et al. 2001



Crab spectrum for different event types



Crab spectrum: PE versus SE



PSD efficiency



Crab spectrum: ME2 versus SE



Crab spectrum: PE,ME2 versus SE



Crab flux error and significance



Crab spectrum for different fit methods



Crab spectrum for different revolutions



Crab spectrum for different revolutions



Crab spectrum for different revolutions



Crab spectra - SPI versus others



Re-calibration of unfolded SE



Summary and Conclusions

Summary
• Upturn of Crab spectrum >700 keV in SE
• Upturn is less significant (or inexistant) in PE and ME2
• Upturn corresponds to the energy band that is affected by electronic noise feature
• Upturn not observed by other instruments
• Flux correction using Crab broken-powerlaw proposed

Conclusions
• Electronic noise feature probably biases flux determinations in the 700-1700 keV

energy band
• Flux bias can be minimised by using PE only (requires assumption about PSD efficiency)
• Change of PSD threshold makes PE usage for large database difficult
• Is flux correction a reasonable alternative?

Notes
• 44Ti, 22Na and 60Fe studies are probably affected by this problem
• Diffuse emission analysis showed also this flux overestimation 



Energy Calibration

Refinement

Temperature Correction

Michael Lang

Roland Diehl

SPI Scientific Team Meeting

October 2006, Toulouse
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Line Spectroscopy

• Goal: Perform high 
resolution spectroscopy

⇒ Improve spectral 
resolution

Diehl et al., Nature (2005)

0.1keV
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Data

• Line positions of

– 11 Lines

– ≈ 100 Orbits between 
rev. 42 – 400

• Selection criteria

– Temperature variation

– Stable high voltage of 

the Ge detectors
575 580 585

energy [keV]
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estimated
after fit
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Analytical Description

• Model

with

• Fitted to data for each 
orbit

• Criterion for quality of fit: 

reduced chi-square
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Parameter Studies – Slope of 

temperature dependence

0.1 1.0 10.0 100.0
|T|∞ [K]

0

5.0•10-5

1.0•10-4

1.5•10-4

2.0•10-4

2.5•10-4

α
 [

K
-1
]

0.1 1.0 10.0 100.0
|T|∞ [K]

0

5.0•10-5

1.0•10-4

1.5•10-4

2.0•10-4

2.5•10-4

α
 [

K
-1
]

• Reduced chi-square values

No time delay, κ → ∞ (→ 0h) With time delay, κ = 11 (≈ 2h)

3.954.14E0 fitted

3.964.17E0 = 0

κ = 11.0 IJD-1κ → ∞



SPI Mar 2006 Michael Lang, MPE 6

E
n
e
rg

y
C

a
lib

ra
ti
o
n

R
e
fi
n

e
m

e
n

t
—

T
e
m

p
e
ra

tu
re

C
o
rr

e
c
ti
o

n

Spi_toolslib (4.4.0)

Implementation into OSA

•
• OSA 5.1

14 K100023.05033.1 −−⋅±=α

Channel (photon)

energy

Histogram / spectrum

SPI_Gain

Spi_obs_hist (2.4.0)

Spi_science_analysis (3.1)

Energy Cal.

Binning
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Spi_toolslib (4.4.0)

SPI_GainExt

Implementation into OSA

•
• OSA 5.1

14 K100023.05033.1 −−⋅±=α

Channel (photon)

energy

Histogram / spectrum

SPI_Gain

Spi_obs_hist (2.4.0)

Spi_science_analysis (3.1)

Energy Cal.

Binning

Corrected energy

Temp. Correction
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Improvement
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Temperature variations
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Impact on 26Al lineshape

• Instrumental line width

• Broaded by temperature

• Temperature only

• Corresponds to (Doppler 
broadening)

1800 1805 1810 1815 1820
Energy [keV]

0

2.0•104
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6.0•104
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1.2•105

C
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u
n

ts

without broadening
with broadening
Fitted Gaussian

12 skm60 −≈v

keV003.0037.3FWHM Inst. ±=

keV003.0075.3FWHMTot. ±=

2

Temp.

2

Inst.

2

Tot. FWHMFWHMFWHM +=

keV48.0FWHMTemp. ≈
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Impact on location accuracy

• Line position accuracy

• Number of counts
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N
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σ
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( ) 2ln22FWHM=Eσ
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Summary

• Slope of the temperature variation has 
been determined

• Temperature model has been implemented 
into OSA 5.1

• Temperature correction improves spectral 
response
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From the INTEGRAL User GroupFrom the INTEGRAL User Group……
Ú Meeting #3 at ESTEC on Oct 9-10, 2006
FLast Mtg: Nov 2005; Now Assessment of AO-4 and Actions

Ú Agenda:
FReview INTEGRAL Calibration and Result Status
FReview Science and Project-Funding Status (for proper Embedding)

Ú Major Recommendations, Findings, Actions:
FINTEGRAL Delivers the Expected Science, and Functions Well
FProposal and Publication Status is Very Satisfactory

– Many (142) Good Proposals Received, High (*8) Overbooking Factor Throughout, 65% External
– Key Program Test (GC Region) is Great Success (42 KP Proposals)
– Publication Trace is Excellent
– Symbolic Acts of Giving-up Core Program and Increasing Key Programs are Positive
– Russian Science-Percentage Organization Needs ESA's Top-Management Actions 

FESA Policies Threaten INTEGRAL's Extension; Efforts Needed
– ESA Council Installed Review Committee (Mission Management, Member Country Interfaces…)
– SPRT:"Current Budget Contradics M2017 launch => Postpone CV Call (2020+), or Resolve 

Overheating of Science  Program by Reducing Fixed Expenditures (need: 200 ME)";
"ESA expenditures on Mission Extensions need to be given special attention"

FRemaining Cross-Calibration Issues are Inacceptible (esp. IBIS)
– IBIS Still Has No Validated Response (LUT's) for Full FoV
– SPI Normalization & Slope Disagreement with IBIS in Overlapping Range
– SPI Low-Energy Response is Suspicious(?) (-> Hermsen 39th ISWT)
– Jem-X Software and Response for Spectral Analysis is Unacceptable/non-Existent
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From the INTEGRAL Science Working TeamFrom the INTEGRAL Science Working Team……
Ú Meeting #40 at ESTEC on Oct 11, 2006
FFuture Mtgs: Combined with User Group, Splinter Mtg for ISWT,

Technical Meetings as Required to be Organized by ESAC
Ú Agenda:
FInstrument and Spacecraft Status
FCore Program for Future AO's
FScience Workshops (Review Moscow, Future Plans)

Ú Major Findings & Actions:
FINTEGRAL Functions Well, Some Instrument Issues

– Consumables OK; Full Range of Solar-Aspect Angle Available
– IBIS Rise-time Handling (Simulations/Response) Problematic; Au Line Issue; Snake…
– SPI Annealing: Procedural Issues for Longterm Performance
– Jem-X: GainVariations Still not Addressed by OSA S/W 6.0
– OMC: Response Issues (bubbles); Alignment Issues

FObservational Program Should Encourage More Data Sharing
– Symbolic Act: Give up Core Program after AO-5
– Publications of Results for Easy Access is Encouraged 

FScience Workshops Should Be Continued
– Moscow Workshop was Success (~180 people; broad science coverage)
– Future Workshops Will Emphasize One INTEGRAL Science Topic, While Addressing All Topics;

Duration Reduced to 3 Days
– Next Workshop: Denmark Sep 2008

"The Black-Hole Universe / Compact Objects (influence & interactions with environment)"
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Actions for SPI Team (from IUG, ISWT)Actions for SPI Team (from IUG, ISWT)
Ú Review and Assess the Spectral Response
FDetermine & Clarify Issues at Low-Energy End
FCoordinate Spectral Result from Crab with IBIS and Community

– Wim Hermsen Leads Coordination of INTEGRAL-Standard Cross-Normalizations

FEnsure Proper Response for Wider Field-of-View and GRB/ACS

Ú Sharpen the Science Profile in the Wider Community
FDerive and Present Reliable/Useful Results on Point Sources

– see presentation Dirk Petry

FPublish Papers also on Individual Sources of Interest
– compact-object papers

FAvoid Conflicting/Confusing/Complex SPI Result Presentations
– coordinate claims on diffuse emission, sources vs. diffuse; cyclotron lines
– improve www presentations of team, tools, data, results

Ú Collect/Coordinate a Strong Key Program Part for SPI
Fsee later discussion at this meeting

Ú Collect Proposals for Core Program AO-5 (=last CP)
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INTEGRAL Status

Mission/spacecraft status:

• INTEGRAL routine operations continue to run smoothly - spacecraft, 
instruments and ground segment are all in excellent shape. 

• Only a small number of anomalies including a couple of 
SEU/discharge events in the last month (one of these indicated a
second successful separation from the launcher!) and continued 
IREM resets.

• Resources (fuel, power) continue to be used at a slow rate consistent 
with a long (>10 year) further operations. 

• Telemetry allocations between instruments and for different SPI 
types changed in response to increasing background counting rates

from A. Parmar
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INTEGRAL Status

Fuel usage continues to be very low (~0.6 kg/month). 152.3 kg remain 
as of Sept 4.

M

from A. Parmar
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INTEGRAL Status – Solar Panel Power

Normalised (Pitch Angle Only) SAA O/P from Launch

12

12.5

13

13.5

14

14.5

15

17-Oct-02 17-Apr-03 17-Oct-03 16-Apr-04 16-Oct-04 16-Apr-05 16-Oct-05 16-Apr-06

Date and Time

C
ur

re
nt

 (A
)

0

P3114 SA WING 1 CUR 1 N (A)
P3115 SA WING 1 CUR 2 N (A)
P3116 SA WING 1 CUR 3 N (A)
P3117 SA WING 2 CUR 1 N (A)
P3118 SA WING 2 CUR 2 N (A)
P3119 SA WING 2 CUR 3 N (A)
Eclipse Season

Plenty of power to continue with the wide range of 
Sun angles currently in use for the foreseeable future

from A. Parmar
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INTEGRAL Status

Due to slow increase of the SPI high-energy background (caused by entering 
the solar minimum activity cycle) the science telemetry distribution was 
adjusted following the 8th annealing. Plenty of “headroom” now.

Operations: SPI telemetry Margin 

from A. Parmar
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INTEGRAL Status

Integral ESA Staff News: 

• After more than 30 years service with ESA, Lars Hansson will retire in 
March 2007. His position as ISOC manager will be taken over by Peter 
Kretschmar from 1 November.

• A new staff member joined the ISOC team in Spain as an Operations 
Scientist on 1 October from CEA/Saclay – Guillaume Belanger.

• From 1 November,  Marion Cadolle Bel, also from Saclay, will join the 
ESAC team as a Research Fellow working on both Integral and XMM-
Newton.

• From March 2006, I have combined my responsibilities on Integral, 
Suzaku and XEUS with the role of Mission Manager for XMM-Newton. 

from A. Parmar



SPI Data Pre-Processing 
at MPE 

Zhang, Xiao-Ling
MPE, Gamma-ray group

October, 2006

Outline
●SPI data pre-processing status at MPE
●Science HouseKeeping Webpage for the instrument and 
observation for each revolution
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Pre-processing Procedure
● Download consolidated data from ISDC database and 

run OSA pipeline to produce SPI spectra
É One spectrum for each detector and each pointing
É Two energy ranges/energy resolutions

É 18 to 2000 keV @ 0.5 keV

É 18 to 8000 keV @ 1 keV

É Two groups of data and produced spectra
É Mpe: public + mpe

É Private 

● Add the new data information to our database
● Report the data status on our internal website

--> the pre-processed data can then be used in spectra 
analysis and other purpose, e.g., calibration
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Internal Data Page

É All integral data are available at MPE, for instrument 
calibration purpose and diffuse emission study
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The latest update

É Up to Thursday (check 

http://www.mpe.mpg.de/gamma/instruments/integral/www/internal/data_mpe/data_results.html#bottom for 

latest updates)

É Latest Rev available at ISDC: 474
É Pre-processed up to: 469

É Data status page updated twice a week
É Typical lag: 3 days

http://www.mpe.mpg.de/gamma/instruments/integral/www/internal/data_mpe/data_results.html#bottom
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Database

É Build a ScW parameters database for each revolution
É Including all the HK parameters
É spimkdbase  (by Hubert Halloin)

É The database can then be used by other programs 
for easy access of the parameters
É spiselectscw (by Hubert Halloin) to select certain ScWs 

and retrieve the spectra for these ScWs
É Base on the database file and the preprocessed 

spectra, a Science House Keeping webpage is 
created
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