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Agenda 
 
 
ü Wednesday 27 - 9 am - SPI CoIs Meeting 
 
Hardware/Instrument status 
 

- Annealing 4 report 5 min 
- Ged17 failure 15 min J.P. Roques 
- Determination of the SPI detectors degradations 10 min JPR for V. Lonjou 
- PSD anomalies 5 min 
- IASW 4.3.1. 5 min 
- ACS Performance 15 min A. von Kienlin 
- Results from the SPI Ge Sat test from July 2004  
at MOC + questions 20 min S. Schanne 

 
Analysis Methods and Support 
 

- Status of spectral response 5 min B. Teegarden 
- Scientific-Housekeeping Database with Utilities  15 min H. Halloin 
- Spectral Performance Optimization   15 min K. Kretschmer 
- Background Modelling for Continuum and Lines  15 min H. Halloin 
- Background Modelling for 26Al  15 min K. Kretschmer 
- All-sky data analysis  20 min J. Knödlseder 

 
Calibration/Software status/Sensibility 
 

- 511 keV background study 15 min P. Sizun 
- A neural network to study the background 15 min D. Maurin 
- The Electronic Noise Background Feature at 1.4-1.6 MeV 10 min C. Wunderer 

 S. Boggs 
 
 
Science analyses 
 

- Can SPI Constrain or Detect a Diffuse Halo  
Component of the 511 keV Line Radiation? 10 min G. Weidenspointner 

- ACS Gamma-Ray Burst Studies  15 min A. Rau 
- 26Al Line Studies 15 min R. Diehl 
- 60Fe Limits 15 min G. Lichti 
- 60Fe Update 10 min M. Harris 
- 44Ti Source Search 15 min A. von Kienlin 
- 511 keV Line Studies  15 min H. Halloin 

 
Other topics 



ANNEALING  4

• START : 06/17/2004  end Rev 204
• Duration  at 104 C : 121 Hrs
• Camera switch-on at 106 K : June 30
• No problem to report
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2754 keV line
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GeD 17 failure

• On July 01:24z  No counting rate from 
GeD17

• This event occurs below the belts : a few 
data are available.

• The offset of the PA2 is “nominal”.
• All was nominal before the failure.
• A few counts/mn are still observed.



Investigations

• Glass feed through for HV for GeD2 and 
17 are close together on the cold box

• Integration anomaly occurs on HV cables 
on this side of the cold box.

• One pb with resistors similar to SPI HV 
resistors occurs in a CESR experiment on 
Rosetta



Ground tests

• Reproduction of the in-flight annealing cycle.
• Camera with 14 Ge, 19 PA1, 19 PA2 has been 

integrated.
• Performances tests at 82 K has been performed
• Annealing cycle started   sept 28
• HV switch on : october 7
• No problem to report (October 25)
• Next cycle start : Nov 7 TBC



Ground tests

• Glass feed through for HV will be thermally 
cycled  (-65--+30)



Preventive action

• The nominal procedure for the annealing 
includes a thermal cycle of the cold box 
from -65 to 30 C

• This procedure was derived form ground 
procedure and first outgassing.

• It is not needed anymore
• I therefore propose to change the 

procedure.



Preventive action

• New annealing procedure :
Keep the cold box at -65 C

• This will avoid thermal cycling of the PA2, 
cables and feed through.

• This will avoid migration of contamination 
that can occur on the cold box



PSD anomalies

• 19th August : automatic reconfiguration 
error during belts exit

• This PSD was found in standby by the
IASW

• A reset occurred in the PSD
• SEU ? 



PSD anomalies

• PSD channels rates drop to zero from time 
to time

• Same drop observed in the PSD Time Tag 
counter in the DFEE.

• Disable of PSD input channels 2 and 17
• The problem is still there
• Investigation ????



IASW 4.3.1

• IASW 4.3.1 is nearly ready and tested.

GeD counting rates inside the belts.
+ a few minor “bugs” corrected
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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 Long-term development :
ü Comparison of ACS FEE rates (UCR,LCR,SSA,ACS)

ü Beginning of 2003, 100 days: 27.02 – 06.06.2003

ü 46 days: 1. 12. 2003 – 15. 1. 2004

ü 100 days: 12. 2. 2004  – 15. 5. 2004 

ü 46 days: 31. 7. 2004 – 12. 9. 2004
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UCR count rates: 12.02. - 15.05.04

3100 – 3600 cts/s

2800 – 3700 cts/s

3200 – 3900 cts/s
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UCR count rates: 03.07. - 12.09.04

3100 – 3600 cts/s

2800 – 3700 cts/s

3200 – 3900 cts/s
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LCR count rates: 12.02. - 15.05.04

3600 – 4500 cts/s

3250 – 4100 cts/s

4100 – 5000 cts/s
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LCR count rates: 03.07. - 12.09.04

3600 – 4500 cts/s

3250 – 4100 cts/s

4100 – 5000 cts/s
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SSA count rates: 12.02. - 15.05.04

6400 – 7300 cts/s

6800 – 7600 cts/s

6000 – 7000 cts/s
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SSA count rates: 03.07. - 12.09.04

6400 – 7300 cts/s

6800 – 7600 cts/s

6000 – 7000 cts/s
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ACS 
overall count rate of 100 days: 12.02. - 15.05.04

3800 – 4200 cts / 50ms
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ACS 
overall count rate of 100 days: 03.07. - 12.09.04

3800 – 4200 cts / 50ms
~ 4500 cts / 50ms

~ 90,000 cts / sec
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Conclusion 

Î General trend observed
ü Increase of mean FEE count rate ~ 14 %

¤ 3. 7. - 12. 9. 04 period compared to 12. 02. – 15. 5. 04

ü due to beginning of solar minimum activity period
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Timing AccuracyTiming Accuracy

Jan/Feb 2003:Jan/Feb 2003: first timing calibration 
using IPN detections of  localized 
GRBs and SGRs (~100ms) (Hurley, 
private communication)

March 2004:March 2004: triangulations with 
Helicon-Coronas-F and Konus-Wind 
revealed 134±12 ms lag of ACS 
(Golenetskii et al, private 
communication)

April 2004:April 2004: analysis of cosmic-ray 
events in SPI-ACS and SPI found 
125±10 ms lag. light curves corrected 
by software fix (Rau, AvK et al. GCN 
#2568)
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SPI Scientific Team Meeting
held in Munich, October 25-27, 2004

Results from the SPI  Ge-Saturating Test
performed on June 30, July 1-2, 2004

at MOC, Darmstadt

Stéphane Schanne 
CEA Saclay / DAPNIA / Bât. 709,  F-91191 Gif sur Yvette

Schanne@hep.saclay.cea.fr



Proposed SPI in-flight saturating Ge investigation
• Saturating Ge Count rate well suited to trace the rate 

of background events produced on the Ge camera
• Normal operation mode (AFEE sat time tags only counted by DFEE in 1 s bins)

only Saturating Ge Count rate for each detector per second available 

• Test Principle:  
- dedicated in-flight test with special operational mode of SPI (2 days)
- route internally the AFEE sat time tags onto the normal AFEE time tags path
- building of SE, PE, ME using the AFEE sat time tags.

loss of normal AFEE time tags information & energy information not available
- timing in 102.4 µs bins between AFEE sat time tags in SE, PE & ME
- timing inside ME: timing with 50 to 100 ns accuracy

• Test Aims:
- Time structure between sat time tags in 102.4 µs in the SE and PE packets
- Multiple Saturating Ge hits (high energy particles may produce a cascade 
of saturating hits on the Ge Camera plane) 
study spatial distribution on the Ge camera, using ME table
study fine time structure (100 ns)

- Fraction of Saturating events simultaneously detected by ACS

2004 07 07 S.Schanne@cea.fr
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• Test performed at MOC, after 4th 
annealing on 1st July 2004, 
nominal SPI configuration.

• Using ME, first 2 elements of ME
• if PSD TimeTag included 

=>  ∆t(PSD-Gen) : PSD - Ge alignment
• otherwise, for any two Ge hits (i,j)

=> ∆t(Gei-Gej) : Ge alignment

• Results: 

Within the 50 ns DFEE time resolution 
• PSD still aligned with Ge 
• Ge still aligned among themselves
• MultWinSize of 350 ns still appropriate

Verification of 
timing alignment for 

PSD and Ge Std
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Commissioning Phase

Verification of 
timing alignment between 

ACS Gate - Ge Std

∆t [50 ns steps]

< 25 keV

25-50 keV

>800 keV

All E

• Test performed at MOC
after 4th annealing on 1st July 2004

• In DFEE : ACS left edge 
used as PSD Time Tag
• In PE ∆t encoded : timing differences

between ‘PSD’ (=ACS) and detector i.

Results: 

• ACS gate comes earlier than Ge Time Tags
• ACS gate duration (~725 ns) 

covers all Ge Time Tags above 50 keV.

• Comparison with the Commissioning Phase:
The timing alignment did not change
(no shift within the 50 ns DFEE resolution)
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Ge Std Time Tags
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Verification of 
Ge timing alignment 

using ACS gate
• Use the PE events in ACS route mode
• fit ∆t(ACS-Gen) time peak for each n
• draw spread around mean value of all ∆t 

=> confirm Gen timing alignment

∆t(PSD-Ge0)

∆t(Ge1-Ge0)

Ge Std Time Tags
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1+nGeSat∆t [50 ns]
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Housekeeping Count rates during data taking
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GeSat - Fine time between hits in ME
• In DFEE: 

• route GeSat Time Tags 
onto Ge Time Tag path

• PSD Time Tags disconnected

• ME distribution of fine time ∆t 
between the 2 first hits in ME

• The ∆t distributions for 
Ge and GeSat ME are
very similar. 

A little delay for GeSat Time Tags is
maybe visible => ~ ns delays in 
‘prompt’ radioactive decays ?

Multiple Window Size 
= 1500 ns (30 clocks)

ME ∆t for GeSat Time TagsME ∆t for Ge Time Tags 
in nominal acquisition mode

Multiple Window Size 
= 350 ns (7 clocks)

∆t [50 ns steps]
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GeSat - Multiplicity in ME

ME multiplicity 
for GeSat Time Tags
and MultWinSize = 1500 ns

ME multiplicity 
for nominal Ge Time Tags
and MultWinSize = 350 ns

• In DFEE: 
• route GeSat Time Tags 

onto Ge Time Tag path
• PSD Time Tags disconnected

• ME multiplicity
from 2 to 18 hits per ME

• Deviation from power-law, 
presence of jets/cascades from high 
energy particles? 

• Distribution for GeSat-ME 
less steep than for Ge-ME
(more high multiplicity)
=> due to the different MultWinSize !
1500 ns for GeSat / 350 ns for Ge !

Remember that for every hit in a ME,
an other hit is added if it falls within
the duration ‘MultWinSize’ starting from
the previous hit and not the first hit in ME!

ME-multiplicity 
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Verification of GeSat timing alignment

GeSat Time Tags alignment 
compared with GeStd
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• Not performed during Commissioning Phase!
• Use GeSat-ME and draw histograms fo GeSat (i,j) combi
=> the on ground determined timing alignments are still ok

(except GeSat1 & GeSat17 which arrive 50 ns too early
the DFEE delay could be incremented by 50 ns).

1+nGeSat∆t [50 ns]
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Efficiency of ACS rejection on GeSat events
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ACS width = 725 ns
ACS delay: scan in 200 ns steps

from 250 to 1450 ns
• for normal Ge Time Tags: 

ACS delay = 1450 ns (nominal)

• for GeSat Time Tags, this
value also corresponds to full 
ACS window coverage of events

=> GeSat timing alignment 
has now been verified in flight 
(not done in Commissioning)

without ACS active:
227 cnt/Ge/s overall

55 cnt/Ge/s in SE
173 cnt/Ge/s in ME

GeSat count rates: with ACS active & timing OK:
0.20 cnt/Ge/s,            x 1100 reject
0.17  cnt/Ge/s in SE, x 330 reject
0.03  cnt/Ge/s in ME,  x 5000 reject

GeSat Time Tag

ACS is very efficient
for GeSat rejection!
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Detector dependent ACS rejection of GeSat events

ME GeSat
ACS off

ME GeSat
ACS on

SE GeSat
ACS off

SE GeSat
ACS on

TF count
hits

detector
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Detector dependent Ge events counts

ME Ge
ACS on

SE Ge
ACS on
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Distribution of time between successive events

SE GeSat
ACS off

ME GeSat
ACS off

SE GeSat
ACS on

ME GeSat
ACS on

hits
TF count

∆t [102.4 µs unit]

125 ms - Time Frame limit
roll-over between TF not 
taken into acount
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Configuration parameters changed from Nominal
•Enable routing of Saturation onto Normal Time Tags

E7848 RouteMode = 1

•Minimal Energy time out
E7776 ToutValMissNrj = 0

•PSD triggers & ACS spectra not useful for this test
E7756 AssoEnablePSD = NO - all PE become SE, gain in telemetry budget

•ACS timing alignment for usage with AFEE Time Tag Sat

E7842 DelayVeto2nd = 1300 nsec - instead of 2100 nsec, tuning may be needed

•ACS setup
E7788 AcMode = 0 (AcOff) 

1 (AcOn)
2 (AcInverted)
3 (AcForced)- not used here

ACS

TT norm

TT sat1.8  µs
2.5  µs

800 ns

event

2004 07 07 S.Schanne@cea.fr



Data acquisition without ACS active
Standard mode: ~50 Time Tags/s are feeding the output SE, PE & ME tables

• AcMode 0 - no ACS rejection function activated
~190 Saturating Time Tags/s => telemetry saturation if whole camera used at once.

=> use 4 runs with each 1/4th of the camera switched on

• detectors 0, 1, 2, 3, 4, 5, 6: E7757 to E7763 = YES, others = NO

• detectors 1, 7, 8, 9, 10: E7758, E7764 to E7767 = YES, others = NO

• detectors 3, 11, 12, 13, 14: E7760, E7768 to E7771 = YES, others = NO

• detectors 5, 15, 16, 17, 18: E7762, E7772 to E7775 = YES, others = NO

2004 07 07 S.Schanne@cea.fr
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Aim: spatial distribution of the 
Ge Sat hits on the camera
and precise timing



Timing of ACS with respect to Sat Time Tags
Standard mode: 200 Sat Time Tags/s, no ACS action on any of these

• AcMode 1 - the ACS rejection is activated for hits inside the ACS gate
Aim: evaluate the number and timing of Saturating Events which fall 
outside of the ACS gate (not rejected by the ACS in normal operational mode).

Number of Sat Time Tags in coincidence with the ACS signal unknown (subject of study), 
1 run performed, if ACS rejection of Sat events efficient enough, activate all Ge detectors: 

E7757 to E7775 = YES

AcMode 2 - the ACS rejection is activated for hits ouside the ACS gate
Aim (complementary): evaluate the number and timing of Saturating Events which fall 
inside of the ACS gate (rejected by the ACS in normal operational mode).

Aim of this test: - check timing alignment ACS/Sat Time Tags
- check the efficiency of the ACS in rejecting Sat Time Tags
(ACS activation in coincidence with Sat Time Tags)

- check if timing of the Sat Time Tags seen by ACS is different
from the Sat Time Tags not seen by ACS.

2004 07 07 S.Schanne@cea.fr



Test planning

• Test is to be performed at MOC
• After the 4th SPI annealing (foreseen 30 June/1-2 July 2004) 
with the Ge camera and the ACS operational 
under representative data taking conditions (Saturating event rate ~190/s). 

• Data acquired on the CESR workstation at MOC 

• Data analyzed on the CEA-Saclay machine at MOC & Saclay afterwards. 
The software to be used is the 'dtm' telemetry decoder of CEA-Saclay.

• A total of 6 runs 
(up to 12 runs, depending on the on site measurements of the TM rate) 

• DFEE related TPF files: 
one new file ES1722_DF-AFADJ.TPF, Sat Time Tags route mode parameter E7848, 
for each run one new file ES1721_DF-CLPAR.TPF, other configuration parameters

• For each run, we plan at least 30 min of data taking

• Additionally a standard timing test will be repeated 
(as performed in Commissioning Phase)

2004 07 07 S.Schanne@cea.fr
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Check alignment of ACS Gate - Ge TimeTag

• Test performed at MOC 
after 4th annealing 
on 1st July 2004

• In DFEE : ACS left edge 
used as PSD Time Tag
• In PE : ∆t encoded

∆t [50 ns steps]



• In DFEE: 
• route GeSat Time Tags onto Ge Time Tag path
• PSD Time Tags disconnected

• ME distribution of fine time ∆t between successive hits in ME

•

GeSat - Fine time between hits in ME

∆t [50 ns steps]
2004 07 07 S.Schanne@cea.fr



• In DFEE: 
• route GeSat Time Tags onto Ge Time Tag path
• PSD Time Tags disconnected

• ME multiplicity
from 2 to 18 hits per ME
distribution for GeSat-ME 
less steep than for Ge-ME
(more high multiplicity)

GeSat - Multiplicity in ME

ME-multiplicity 
2004 07 07 S.Schanne@cea.fr



Determination of the SPI Detectors degradation V.Lonjou, J.P. Roques

DETERMINATION OF THE SPI DETECTORS DEGRADATION

V.Lonjou, J.P. Roques

PLAN:

• 1 Reminder : standard method

• 2 New line models

• 3 Effect of the degradation on the HPGe pic efficiency

• 4 Conclusion



Determination of the SPI Detectors degradation V.Lonjou, J.P. Roques

1 The standard method :

gaussian
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Exemple : FWHM[2754keV] = f (revolution)

• 5 parameters

• Degradation criteria = FWHM

• Symetric model
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2 New line models : « convolution model »
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• permit to derive FWTM
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2 New line models : « convolution model »

 tau = f(energy,revolution)
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+ -
• Stability of the fit (no cross talk between tau 
and sigma).

• Simple model, already use in spi_obs_adjust.

• New degradation criteria : tau.

• better than a gaussian but the tail is not well
adapted
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2 New line models : « Kandel models »
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• 9 parameters; p6,p7,p8 > 0

• fit not stable (initialisation)

• permit to derive FWTM
• Ref : KANDEL B., 1998, Thesis , Université Paul Sabatier Toulouse
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New line models : « HYPERMET model »
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• 12 parameters
• Permit to derive FWTM
• A good initialisation of the parameters is necessary

• Ref : G.W. PHILLIPS and K.W. MARLOW, 1976, NIM, 137, 525
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New line models : comparison between the different model

2754 keV FWTM = f(revolution, fit method)
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• FWTM derived using « HYPERMET » is
more sensitive to degradation.

+ -
• fit with « Kandel model » is not stable 
(optimisation should be done on the fit 
routine)

• « convolution » model don’t fit well the
lower part of the tail (bad FWTM)
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3 Effect of the degradation on the HPGe pic efficiency : natural radioactive decay

40K(EC)40Ar, T1/2=1.28.10 9.years :

1460.81 keV,blend in SE for some detector
(electronic noise)

232Th series, T1/2=10 10 years :

212Pb(β-)212Bi 238.632 keV, blend,(fit both)
212Pb(β-)212Bi 300.087 keV, complex
228Ac(β-)228Th 338.320 keV,good
208Tl(β-)208Pb 583.19 keV, blend
212Tl(β-)212Po 727.33 keV,good
208Tl(β-)208Pb 860,564 keV, small
228Ac(β-)228Th 911.204 keV,good
228Ac(β-)228Th 964.766 keV,blend
228Ac(β-)228Th 968.971 keV,blend
208Tl(β-)208Pb 2614.6 keV,good

238U series, T1/2=4.46.10 9 years:

210Pb(β-) 210Bi 46.5390 keV, weak
214Pb(β-) 214Bi 241.997 keV, blend,(fit both)
234mPa(β-) 234U 258.26 keV, not identified
214Pb(β-) 214Bi 295.224 keV,complex
214Pb(β-) 214Bi 351.932 keV,blend
234mPa(β-) 234U 766.38 keV, good

785.96 keV, weak&blend
786.27 keV, weak&blend

234mPa(β-) 234U 1001.14 keV, good
214Bi(β-) 214Po 1238.11 keV, weak
214Bi(β-) 214Po 1377.66 keV, blend
214Bi(β-) 214Po 1407.98 keV, weak&blend
214Bi(β-) 214Po 1764.49 keV, blend

Selected lines:

- (241.997keV+238.632kev)

- 338.320 keV

- 727.33 keV

- 911 keV

- 1460 keV (only detector without electronic noise)

- 2614 keV
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3 Effect of the degradation on the HPGe pic efficiency : natural radioactive 
decay

Flux in the lines = f (revolution)

238 keV + 242 keV 338 keV 727 keV

911 keV
1460 keV, only detectors
without electronic artefact 2614 keV

annealings

• There is no evidence for a decrease between 2 annealings

• Some sytematics variations (around the third annealing…)
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3 Effect of the degradation on the HPGe pic efficiency : variations in a narrow
band

Natural radioactivity, 2614 keV

2614 keV line rate [2605,2625] = f(revolution) 2614 keV line rate [2613,2615] = f(revolution)

No significant variations - 11% between rev 43 and 86 
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3 Effect of the degradation on the HPGe pic efficiency : background lines

Counting rate in the line 2754 keV [2753,2755] = f (revolution)

Raw counting rate Counting rate normalised by the
total line counting rate (i.e. 
normalized by the activity).

The normalisation permits to use all the lines (even background) for the determination
of the variations of efficiency.
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3 Effect of the degradation on the HPGe pic efficiency : variations in a narrow
band

Variation of pic efficency in a 2 keV energy band between the revolution 43 and 
86 = f(energy)
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Results coherent : natural radioactive lines and background lines



Determination of the SPI Detectors degradation V.Lonjou, J.P. Roques

3 Effect of the degradation on the HPGe pic efficiency : analytic determination
using « convolution model »

Variation d'efficacité au pic dans une bande de 2 keV entre la revolution 43 et 
86 = f(energy)
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• The convolution model permit to simulate a normalised line shape using the « tau » 
parameter.
• The results are not consistent but are of the same order of magnitude («convolution 
model» is not fully adapted)
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Conclusion :

SPI degradation determination :

- New line models available

- HYPERMET model to determine the degradation

- To be done : optimisation of the fit routines…

Variations of efficiency :

- No evidence for a large variation of efficiency between 2 annealings

- Variation of efficiency between two annealing can be determined in a 
narrow band using natural radioactive lines or background lines (with an 
appropriate normalisation)

- To be done : more complex analytic determination (if possible?)…
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Background modelling : objectives

¸ Background evolution templates for scientific 
analysis :
– lines models : 26Al, 44Ti, e+-e-, …
– continuum model : galactic diffuse emission

¸ Models based on tracers :
– HK data : GeDSat, IREM, ACS, …
– “In situ” measurements : bgnd lines and 

continuum rates
⇒ Need to fit continuum and lines over wide 

ranges
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Background modeling : spispcfit

¸ Levenberg-Marquadt algorithm for continuum 
and lines fitting

¸ Continuum models : 
– cubic splines with curvature constraint

¸ try to find a dataset, representative of the continuum 
level (~lowest points of a spectrum)

¸ allows to fit the continuum on a wide range (up to 1 
MeV) with little influence of local variation

– other models : line, power law, polynomial
¸ Lines models :

– “degraded gaussian”, gaussian, Lorentzian,
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Background modeling : lines model

¸ Lines “best-fit” model :

– analytical formulae
– tail amplitude and degradation parameter have 

almost the same influence on the peak shape.
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Background modeling : examples

¸ 30 – 250 keV : ~12 h integration time

Estimated 
continuum level

Global model
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Background modeling : examples

¸ 30 – 250 keV : ~12 h integration time

Estimated 
continuum level

“Known” 
components
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Background modeling : examples

¸ 30 – 250 keV : ~12 h integration time

Estimated 
continuum level

Additional 
components
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Background modeling : examples

¸ 30 – 250 keV : ~12 h integration time

Estimated 
continuum level

Exponential tails
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Background modeling : examples

¸ 30 – 250 keV : ~12 h integration time

Estimated 
continuum level

Automatic search 
for “pure” 
gaussian peaks
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Background modeling : examples

¸ 230 - 540 keV : ~12 h integration time

Global model

Estimated 
continuum level
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Background modeling : examples

¸ 920 - 1260 keV : ~12 h integration time

Estimated 
continuum level

Global model
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Background modeling : examples

¸ 1640 - 2000 keV : ~12 h integration time

Estimated 
continuum level

Global model
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Temporal evolution of continuum

¸ Flux in 10 keV bands:

~ same temporal 
evolutions

spectrum slightly 
softens with time ?
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Temporal evolution of lines

¸ e+-e-, 44Ti, 60Fe, 26Al :

steeper 
increase

60Co(β-)60Ni : T1/2 ~5.3 y ?

26Al : ~slight 
increase
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Temporal evolution of lines

¸ Background lines :

Blend line ?

Same global 
behaviors

but also 
differences on 
details …
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Degradation effects : lines FWHM

¸ Background lines :

Blend line ?



SPI meeting – Oct 2004

Degradation effects : tail amplitude

¸ Background lines :

Increasing of the tail 
level more sensitive 
at high energy and 
after the third 
annealing (better 
recovery ?)
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Next Steps

¸ Lines and continuum modeling from tracers 
(HK rates + bgnd lines/continuum rates)

¸ Estimate temporal variations time scales.

¸ Apply to galactic diffuse emission, 26Al, 44Ti 
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Updated SPI Response

B. Teegarden, C. Shrader & S. Sturner

Laboratory for High-Energy Astrophysics,

NASA Goddard Space Flight Center
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SPI IRFs
• Recall that failure of SPI Det’s-2  & 17 effect the 

– off-diagonal response elements for single events
– the photo-peak and off-diagonal elements of pseudo 

detectors involving multiples

• SPI IRFs are generated from extensive MC calculation 
& a detailed mass model.

• Changes to the computational procedure were invoked 
following the det-2 failure
– The full MC did not have to be rerun now, just re-extracted 

with modified event selection logic
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SPIROS Redistribution Matrix
• The initial SPIROS image reconstruction & spectral 

extraction uses only diagonal matrix elements
– Thus, this step of the calculation is unchanged

• The spectral fitting step uses a SPIROS redistribution 
matrix derived from MC simulations of mono-energetic 
point sources

• The event selection logic was modified to treat 
detectors 2 & 17 as passive material in order to properly 
assign multiplicities to events interacting with those 
detectors
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SPIROS Redistribution Matrix
• This was completed and delivered to ISDC last month
• We have not yet analyzed the new Crab data, but with 

simulated data, the results are reasonable
– Using the 18-det IRFs and 17-det SPIROS RMF reproduce a wide 

range of simulated spectra to within ~1% 
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IRF Status

• The new IRFs are currently in production
– all D-Matrices have been regenerated with the 

revised event selection logic)
• IRFs should be available for testing by ~1 

week after the AO-3 proposal deadline
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ScWs database : objectives

¸ Collect various information on ScWs :
– Housekeeping data (from standard processing)
– Environmental data (IREM, GOES)
– Pointing information (direction, stability)
– Normalized values

¸ Use of this database for :
– ScW selection ( => input file for std processing)
– Extraction of “good” pointings from preprocessed 

data => build a new OG
– Background templates (tracers)
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Building the database : spimkdbase

¸ Runs under Linux
¸ 1 fits file per revolution
¸ ~30 min per revolution
¸ ~500 values per ScW (=>378 fits columns)
¸ Direct CFITSIO calls (no DAL …), using the 

prepared ScW group in the ScW archive
¸ Revolutions 15 to 210 processed



SPI meeting – Oct 2004

ScW database : selected values 

¸ ScW ID : rev, ScWID, ISOC pointing, etc …
¸ Instruments modes : SPI, IBIS, OMC, JEMX1, JEMX2
¸ Time info : TStart, Tend (OBT, IJD, YYYY-MM-DD:hh:mm:ss)
¸ Pointing data : X, Z, stability, rev phase, distance, etc …
¸ On board spectra (if any) : flux in low and high ADC
¸ Ge rates : sat, non-sat, veto, sgle, multiples, etc…
¸ Veto rates : sat, non-sat, gate, etc…
¸ Triggering thresholds : Ge, ACS
¸ Temperatures : Ge, ACS + PSAC
¸ HV : Ge + ACS
¸ Particles environment : IREM + GOES
¸ Detectors calibration
¸ Intensity and FWHM of some bgnd lines (per revolution)
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Selecting from the database : spiselectscw

¸ Selection on :
– pointings (RA-Dec/l2-b2, X or Z axis)
– time (IJD/OBT/”YYYY-MM-DDThh:mm:ss”)
– ScW type (pointing, slew, etc)
– any numerical column
– general expression for rows selection

¸ Products :
– FITS database from selected ScWs
– ASCII ScW list (=> for standard processing)
– Observation group (from already processed data)
– Exposure map (simplified ARF)
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