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SPI Performance Monitoring

MPE Contributions
• SPI spectral response
• ACS Status and Calibration
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MPE routine monitoring:Spectral Fitting
• Routine decomposition of SPI detector spectra

¶ spectral performance
¶ background situation
à SPI response database (www)
A&A papers Diehl+2018; Siegert+2019
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MPE routine monitoring:Spectral Fitting
• Recent fitting examples for the 882 keV line, rev 2155
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MPE routine monitoring:Spectral Fitting
• Recent fitting examples for the 1764 keV line, rev 2155

FBgd & 
response 
database
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SPI Performance Monitoring
• Monitor Energy Resolution in routine fits (rev. 2088)
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SPI Performance Monitoring
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• Monitor Energy Resolution in routine fits (rev 2155)
Nov 2019
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SPI Annealing Assessment: 2017 crisis à
à MPE backup monitoring and reporting, through ISDC
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33rd Annealing
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• 33rd annealing details...
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33rd Annealing (Rev 2140-2145; 22 Sep – 10 Oct 2019)

• The recovery after 33rd annealing is ~ok
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33rd Annealing (Rev 2140-2145; 22 Sep – 10 Oct 2019)

• The energy calibration after 33rd annealing is ~ok
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33rd Annealing (Rev 2140-2145; 22 Sep – 10 Oct 2019)

• The most-recent evolution of spectral resolution

¶ 882 keV 
line
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Testing Different HV settings (rev 2155)
¶ HV impact on resolution:

FMinor improvement at higher HV
FNo need for changes
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Testing Different HV settings (rev 2155)

¶ After annealing, 
resolution settles 
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The annealings in summary
• Compare resolution recovery for all annealings: :-(
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Forecasting the time of the next annealing
• Latest evolution of spectral resolution (rev 2146-2161) 

¶ Linear extrapolation of degradation, goal~10%, use uncertainties 
è Next annealing suggested near  
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Forecasting the time of the next annealing
• Latest evolution of spectral resolution (rev 2146-2161) 

¶ Linear extrapolation of degradation, goal~10%, use uncertainties 
è Next annealing suggested near  
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Forecasting the time of the 33rd annealing

• From evolution of spectral resolution rev 2056 to 2080
¶ Linear extrapolation of degradation, goal~10%, use uncertainties 

è ...was 2140!
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revolutions  [2113-2122]
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Forecasting the time of the next annealing
• Latest evolution of spectral resolution (rev 2146-2161) 

¶ Linear extrapolation of degradation, goal~10%, use uncertainties 
è Next annealing suggested no later than revolution ~2220  
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ACS Calibration

• Regular calibrations 
of ACS system: 
threshold steps

FRate reduction with 
increasing threshold 
(32 steps, ~50 loops)

FCompare performance 
for remaining 89 of 
91 FEE rate outputs 
among successive 
calibrations
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Latest ACS Calibration (rev 2143)

FRate reduction with 
increasing threshold 
(32 steps, ~50 loops)

FCompare performance 
for remaining 89 of 
91 FEE rate outputs 
among successive 
calibrations
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ACS Calibration: Status 2019

• B.Sc. Thesis Felix Schmuckermaier (11/2018)

¶ Assessement of Issues

FMissing prelaunch calibrations

FA straightforward (PL, linearity) model fails to describe data

FResiduals show significant unexpected behaviour around 200 keV

FGrouping of FFEs and ACS sub-units possible

FDegeneracies of calibration-data fits to our model: No clear external constraints

FA temporal degradation of ACS detectors could explain observed trend

(but so could a change in irradiation/bgd environment)

à Existing ACS Calibration Data are

Insufficient for ACS Response Inflight Calibration

Next: (Jun2019)

• Comparison/Validation on GRB  data, ACS and GBM?

¶ Discussions with V. Savchenko et al

¶ Detailed description of ACS Response: cmp. VS's approach with our model

No progress on that...
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Late-Mission Activities @ MPE 2019+
• Routine procedures (XZ) (à automatic; documented)

¶ Data import, routine processing

¶ Quality checking

¶ Spectral fitting à response database
¶ Performance validation (incl annealings)

¶ Software maintenance

• Multi-instrument analysis software "3ML"
¶ Model parameter fitting

¶ Instrumental response and background treatment encapsulated

¶ Start with GBM, SPI, LAT, …
¶ Python based

• Handover of MPE-INTEGRAL activities 2020 to J Greiner
¶ RD retired 2/2019, has 2 PhD students till 2020/21

¶ DLR support MPE and Xiaoling Zhang till 2021

¶ J Greiner Co-PI 2020+  (had been involved in high-energy astrophysics science and in SPI
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