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Summary of Crab Results
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Comparison with CGRO, GRIS Results
• Single PL fits, with the 

corrected IRFs are now 
slightly steeper than 
GRIS, but still flatter than 
OSSE.

• Broken PL fits have also 
been attempted.

==================================================
Model crab:bknp Fit to Data Group: 1 Source No.: 1
Model Component Name: bknpower  Number:    1

N          Name       Unit       Value                 Sigma
1    PhoIndx1              2.0915E+00       +/- 5.2952E-03
2 BreakE          keV  1.5074E+02       +/- 1.4702E+02
3    PhoIndx2              2.2198E+00       +/- 1.9515E-01
4        norm              9.6231E+00       +/- 1.8944E-01

_________________________________________________________
Chi-Squared =  7.3109750E+04 using 36575 PHA bins.
Reduced chi-squared =  2.0038304E+00 for  36485 degrees of freedom
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Extrapolation to Higher Energies
• Extrapolation of 

both the single PL 
fits, and broken PL 
fits thus far 
obtained, still over 
predict the higher 
energy points of 
COMPTEL and 
EGRET.
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GRS 1915+105
• Additional evidence for 

cross-calibration 
differences across 
methods & instruments 
has recently emerged in a 
joint GSFC/Saclay effort 
to model GRS 1915, 
during it s rev 57 & 62 
outbursts.

• In this RXTE/PCA, SPI & 
IBIS composite, there are 
normalization differences, 
not only between XSPEC-
12 & SPIROS SPI 
models, but are evident 
with IBIS also.
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Results Summary
• On Crab flight data, the SPIROS & XSPEC-12 methods consistently produce very 

similar spectral indices but substantially different normalizations (~15%).

• On simulated data, the SPIROS & XSPEC-12 methods again produce very similar 
spectral indices but SPIROS overestimates the incident flux by ~16-19% while the 
XSPEC-12 flux is within 5% of the model.

• The turnover at low energies seen in the analysis of Crab flight data is not seen in the 
simulated data analyses.  Thus we determined that there was an IRF calibration 
problem which has been corrected.  This was not unexpected considering the lowest 
energy used to calibrate the IRFS was 59.5 keV.

• The excess above ~300 keV observed in SPIROS output, is only seen in data which 
contain background.  (It was not present in the simulated data without background 
results.)  We do not currently have an explanation for this.  XSPEC-12 does not 
produce such an excess, however, it may in fact over-subtract the high-energy 
background (as revealed in recent work on GRS 1915+105 w/Saclay group).



New results at low energy from BLC Calibration

Motivation: Is there a problem at low energy (<40 keV) in the IRF? 

In the IRF computation, the low-energy correction was just a constant extrapolation from the 
241-Am (59.5 keV) correction.

We observe problems in the low-energy range of  the Crab spectrum

Need of calibrated data below 40 keV

Solution: Revisiting the BLC data and analyzing the low-energy lines from 133Ba (30,6-
30,9)keV and (34,9-35,8) keV.

B. Cordier  Co-I meeting   Toulouse  11-13 june 03



Calculation of the full energy peak effective area in imaging mode  at  30 and 35 keV.
The method is described in the « SPI Ground calibration » paper (Attie et al.)

We use the 133Ba data at (30,6-30,9) keV and (34,9-35,8) keV corrected 
By the mask absorption measured by the University of Valencia.

New results at low energy from BLC Calibration

B. Cordier  Co-I meeting   Toulouse  11-13 june 03



New results at low energy from BLC Calibration

We compare the full energy peak effective area in imaging mode with the Arf1 (photoelectric peak) values 
Computed for a science window with the source on axes.

The new Arf (computed by GSFC) is more compatible with the low-energy measurements
Over corrected?

B. Cordier  Co-I meeting   Toulouse  11-13 june 03



In-Flight Response Corrections

Steve Sturner
NASA/GSFC, USRA
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Crab Analysis
• We have performed spectral 

analysis of rev 44 data from the 
Crab Nebula + pulsar using 
both SPIROS and XSPEC-12.

• We found an efficiency 
problem below ~40 keV.  If 
due to absorption in passive 
material, it requires 10-30 �m 
of Ge or 0.2-0.8 mm of Al.

• This was not unexpected.

• There is an excess at energies 
�300 keV for which we do not 
have an explanation. SPIROS unfolded spectrum and model
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Low-Energy Correction Factors
• We derived IRF 

correction factors by 
fitting the Crab 
spectrum above 40-50
keV with a single 
power-law and then 
forcing this fit when the 
low energy channels 
were included.

• The low-energy 
correction factors are 
derived from a fit to the 
model-to-data ratios for 
both XSPEC-12 and 
SPIROS analyses.

Ratio of Crab data to best-fit power-law model 
above ~40 keV for SPIROS (black) and XSPEC-
12 (red) analyses.
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New Results - SPIROS

Comparison of SPIROS output using both IRFs corrected at low energies and 
those not corrected, as well as the best-fit power-law model for data above ~40
keV.
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New Results - XSPEC-12

• XSPEC-12 data and 
folded model are shown 
here using the low E 
corrected IRFs.

• There are two model 
curves depicted (source 
and background).  The 
best fit model is:
11.9 E-2.14�0.01 , �

�

2=1.91
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New Results - XSPEC-12

• The same fit is 
depicted here 
in photon 
space.
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Normalization Problem?
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GRS 1915+105

• Additional evidence for 
cross-calibration 
differences across 
methods & instruments 
has recently emerged in a 
joint GSFC/Saclay effort 
to model GRS 1915, 
during it s rev 57 & 62 
outbursts.

• In this RXTE/PCA, SPI 
& IBIS composite, there 
are normalization 
differences, not only 
between XSPEC-12 & 
SPIROS SPI models, but 
are evident with IBIS 
also.
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Open Issues

• How does the work on the low energy 133Ba BLC data agree with in-
flight Crab analysis?

• On Crab flight data, the SPIROS & XSPEC-12 methods consistently 
produce very similar spectral indices but substantially different 
normalizations (~15%).  Why?  Need for SPIROS ARF?

• The excess above ~300 keV observed in SPIROS output, is only seen 
in data which contain background.  (It was not present in the simulated 
data without background results.)  We do not currently have an 
explanation for this.  XSPEC-12 does not produce such an excess, 
however, it may in fact over-subtract the high-energy background (as 
revealed in recent work on GRS 1915+105 w/Saclay group).
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SPI Team Meeting, Toulouse, 2003 06 12

• ISGRI-SPI spectra comparison

• SPIROS background methods

• Data analysis problems encountered in Saclay

Patrick Sizun, CEA Saclay
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ISGRI VS SPI : Crab rev 44
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ISGRI VS SPI : Crab rev 44

ISGRI

SPI
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ISGRI VS SPI : Crab rev 44

�spectra are compatible in their common energy range

�same slope

�different normalization

�used C. Shrader’s new IRF for SPI spectrum

�ISGRI Saclay team still working on a new ISGRI IRF
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ISGRI VS SPI : GRS 1915+105 rev 57



SPI Scientific Team Meeting, Toulouse, June 11-13 2003 P. Sizun

SAp

ISGRI VS SPI : GRS 1915+105 rev 57

C. Shrader
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old IRF VS new IRF : Crab rev 44

�still a problem with
IRF at 20 keV ?

�background 
residuals

�plus pb with spiros
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background methods : method 2 ok
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background methods : method 3
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empty field + background method 3 : still not perfect
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Cygnus X-1 : high energy problems

•analysis parameters :

�rev 20 on axis, consolidated data, only ptgs with a 
good χ2

�public OSA release 1.0

�ISDC keV-chan file, DFEE count rates, method 2

•result :

� kT = 100 keV !

�unlike L. Bouchet & C. Shrader ?

�like ISGRI ?
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Cygnus X-1 : high energy problems
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Cygnus X-1 : high energy problems

•conclusions :

�8 arcmin offset

�usual problem with bad background substraction

�problem specific with early revolutions ?

�problem with public software release
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SPI SCIENTIFIC TEAM  MEETING

ENERGY CALIBRATION

(Low energy range)
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SPI SCIENTIFIC TEAM  MEETING

PURPOSE :

FOR ONE REVOLUTION :

- DETERMINE CAMERA LINEARITY 

- DETERMINE ENERGY CALIBRATION :       
(EACH CALIBRATION COEFFICIENT)
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SPI SCIENTIFIC TEAM  MEETING

REVOLUTION CHOICE :     22   Duration : 2.14 days

CONFIGURATION : NOMINAL 

TEMPERATURE COLD PLATE STABILITY 

AFEE SATURATION FLUX STABILITY

DATA SETUP
Conditions : 

Long Live time acquisition

Very Good detector temperature stability (�T<< 1K)

Stable AFEE saturation flux 
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SPI SCIENTIFIC TEAM  MEETING

�T = 0.06 K
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SPI SCIENTIFIC TEAM  MEETING

AFEE SATURATION FLUX
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Energy  (keV) Status
23,43 In ME spectra

139,68 Always measured at 139.8796 keV
174,90 (ME) Ok

185,72 Two lines mixed
194,06 One line
198,34 One line
271,24 One line
309,86 One line
438,6 One line

511,004 One line
574,11 Two lines mixed
584,48 Two lines mixed
810,75 Two lines mixed
817,86 One line
825,2 One line

882,35 One line
1014,4 Two lines
1117,1 One line blended with above
1124,5 Problem with statistics
1336,6 Two lines mixed
1368,53 4 lines mixed
1764,3 Two lines mixed
1778,9 One line blended with above

CALIBRATION LINES USED  : 23 lines  

70Ge(n,�����Ge

70Ge(n,�����Ge

69*Zn

69Ge

28*Al
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SPI SCIENTIFIC TEAM  MEETING

Linearity residuals for the detector 0 (1st order polynomial)

Revolution 22.

CAMERA LINEARITY DETERMINATION

Low energy range

E
AA

E
C 1

0 ��

Fitting function :

Calibration lines  : 198.34 keV, 438.6 keV, 882.35 keV, 1778.9 keV.
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LINEARITY RESIDUALS FOR THE DETECTOR 0

Linearity residuals for the detector 0 (1st order polynomial). Line dashed: data 
from BLC calibration campaign.Continuous line: 20 gamma ray lines used, 4 
calibration lines to compute linearity response (198.34 keV, 438.6 keV, 882.35 keV, 
1778.9 keV), revolution 22.
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SPI SCIENTIFIC TEAM  MEETING

MEAN LINEARITY RESIDUALS (GROUND ELECTRONICS)
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Camera means linearity residuals for ground electronics 
(Banc de Test). 
These measurements had been performed during the SPI 
camera calibration

QUESTION : Which parts of the acquisition chain induced its 
none linearity?
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SPI SCIENTIFIC TEAM  MEETING

ENERGY CALIBRATION

3
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FITTING FUNCTION : 3 rd order polynomial

Inversion numerically the fitting function : The inversion 
error is less than 0.0001 keV.
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SPI SCIENTIFIC TEAM  MEETING

CALIBRATION RESIDUALS FOR ALL LINES – DETECTOR 0

Calibration residuals for the detector 0 (3rd order polynomial). 
Calibration lines: 23,43 keV, 198.34 keV, 438.6 keV, 882.35 keV, 1778.9 keV.
Revolution 22.



Philippe PAUL     - 12 juin 2003 - CESR

SPI SCIENTIFIC TEAM  MEETING

DETECTOR
NUMBER

A0 A1 A2 A3

0 0.13566896 1.3739970 -495.23071 63274.922
1 0.13443124 1.4707540 -249.88390 27782.260
2 0.13474136 1.3910645 -428.46790 53293.707
3 0.13365280 2.3179549 -417.54598 50942.319
4 0.13482355 1.4315543 -241.37004 25575.008
5 0.13486428 2.1354298 -427.29725 51991.261
6 0.13442708 1.6446645 -470.73924 58936.306
7 0.13531811 1.4635816 -539.14773 69300.732
8 0.13460487 1.2385193 -425.73204 53775.164
9 0.13461748 1.2595966 -221.96732 22705.352

10 0.13426203 1.5536902 -294.45521 33773.823
11 0.13501858 2.4523628 -349.60258 39990.235
12 0.13531203 1.3453406 -412.49028 50641.204
13 0.13446560 1.2774160 -152.61615 13860.076
14 0.13486408 1.2745028 -372.11223 45596.909
15 0.13470172 1.4552985 -355.34094 42383.997
16 0.13493273 1.0701387 -288.49200 33155.565
17 0.13357310 1.8820558 -273.97205 31331.479
18 0.13488035 1.2443022 -338.93848 41224.183

ENERGY CALIBRATION COEFFICIENTS

Low energy range
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Instrument Calibration and Background Study
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Background StudiesBackground Studies

Karsten Kretschmer, Diego Rodriguez, Andreas von Kienlin, 
Trixi Wunderer, Roland Diehl

Study:
Data

GCDE Rev’s 46-66
Event Histogramming & Energy Calibration
Gaussian Fits to Set of Bgd Lines

Different Time Scales
Different Detectors
Different Event Types
E,I,σ -> E, counts/sec, σ

Investigation of Results
Peculiarities as Help for Bgd Indentification
Correlations among Line Parameters
Detector Resolution versus Energy
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Background & Spectral Response: Background & Spectral Response: 
Evolution of Line ParametersEvolution of Line Parameters

Fitted Line Parameters versus
Time
Detector
…

Lines
438 keV
511 keV

1107 keV
1117 keV
1124 keV
1138 keV
1764 keV
1779 keV
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Energy Calibration ChecksEnergy Calibration Checks

Energy Calibration Appears ~Stable
Processing ~ok, no Glitches & Outliers
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Energy Resolution ChecksEnergy Resolution Checks

Line Widths for Many Lines…

Detector Degradation 
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Energy Resolution ChecksEnergy Resolution Checks

Trend from Detector Degradation ~0.216 keV/100d
Other Effects Superimposed
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Energy Resolution Checks…Energy Resolution Checks…

Det 0 Det 18
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Energy Resolution: DegradationEnergy Resolution: Degradation

Trends: ~ 0.15 keV / 100 days @ 1 MeV
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Detector Characteristics: ResolutionDetector Characteristics: Resolution

GCDE Fitting of Many Bgd Lines

“Intrinsic” Resolution = Lower Limit
Line Blends Tend to Deteriorate Line Widths
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Bgd Line Study: more…Bgd Line Study: more…

See presentation by Karsten Kretschmer



SPI line background

Karsten Kretschmer, MPE Garching

Approach:
take data from GCDE
group it into intervals with 24hr exposure
fit selected regions with 2nd order continuum
+ gaussian lines



Sample Spectrum and Fit



Line Width Evolution

Trends: ~ 0.22 keV / 100 days @ 1 MeV



Line Intensity Correlations – Whole Set



Line intensity correlations – overview



Line correlations 1

Outer detectors receive more Bi, less Ge Bgd 



Line correlations 2

Outer detectors receive less Al, more Bi Bgd 



Line correlations 3

No Strict Proportionality for Ge Bgd 



Line correlations 4

Good Proportionality for Ge and Cu Bgd 



Detector position dependence

Determine BG line count 
rates per detector
Distinguish detector
types:

central (0)
inner ring (1-6)
edges (7,9,11,13,15,17)
corners (8,10,12,14,16,18)

Count rates depend on 
solid angle to (unknown) 
Bgd source

13 3 2

12 11 10

9

14 4 0 1 8

15 5 6

16 17 18

7

Location of hole towards cryocooler

Y

Z (sun)



Count rates(line, detector)

Inner/Outer Detectors Separate Camera/External Bgd Sources 



Count rates(line, detector)

Inner/Outer Detectors Separate Camera/External Bgd Sources 



The distribution of SPI background 
events in lines and continuum for the

singles and the multiples

Emrah Kalemci
Steve Boggs

SSL/UCB

Cornelia Wunderer
MPE

Acknowledgment: Pierre J. for his comments and idea of color coding the detector count       
rates, Georg W. for the line identifications. 



● Our aim is to understand the systematics of the 
distribution of the multiple events (ME) which is 
crucial for polarization studies. 

● It is important to understand the distribution of 
single (SE+PE) events to be able to interpret the 
distribution of ME events.

● We realized that the lines and the continuum 
behave differently, therefore we characterized 
them in separate sections. This work may also 
have importance on understanding SPI 
background.



● We analyzed the consolidated data of revolutions 24 and 25 
staring observations.

● IDAS was used to obtain livetimes. The channel spectrum was 
obtained by an IDL program from the raw data. The total good 
time is ~183 ks. 

● Pseudo detectors (PD) 0-18 and 19-60 (SE+PE, and ME) are used. 

● For SE+PE, these lines are used: 139.6, 198.4, 309.9, 403.0, 438.6, 
511., 584.6, 872.1, 882.5, 911.2, 1021, 1107.4, 1117.4, 1368.7, 
1779.0 keV.  

● For ME, 139.6, 198.4, 309.9 keV lines are excluded.

● The nuclear lines are fit with a Gaussian plus a line to fit the 
background.

● All the counts in between visible lines are considered as 
continuum. 



● PDs 51, 52, 53 and 
56 have  4-8 % 
higher count rates 
than the remaining 
detectors. These
PDs correspond to 
actual pairs of 8-9, 
9-10, 10-11, 13-14.

● Is this excess 
caused by lines or 
the continuum?



● Some of the lines 
(139.6, 438.6, 
872.1, 1107.4 keV) 
in ME have smaller 
count rates for
PDs>49 which 
correspond outer 
detector pairs.  

● 911.2 keV show an 
increase for PDs>49

● Remaining lines 
seem homogeneous.   

Inner detector pairs

Outer detector
pairs



● Need to understand the distribution in SE+PE to interpret distribution in ME

● For 438.6, 584.6, 872.1, 882,1, 1107.4, 1117.4, and 1779 keV the inner detectors have higher count 
rates. Among those, for 438.6, 872.1 and 1107.4 keV, not only the difference between inner and 
outer detectors are substantially high, the outer detector count rates show an alternating behaviour 
as shown here.

● These lines are originated in the detectors. The photons from these lines have a fair chance of 
leaving the detector of origin and being captured by a neighbour detector. Therefore the number of 
counts will increase with increasing number of neighbours.  

Central 7 detectorsIBIS



● Although for 882.1 keV and 1117.4 keV, the inner detectors 
have more counts than the outer detectors, the difference is 
not prominent, and the alternating behaviour at the outer 
detectors is gone. Yet, the only difference between these lines 
are the ~10 keV K photon.  

1107.4 keV: 69Ge(EC)69Ga

1117.4 keV: 69Ge(EC)69Ga+K

K photon unlikely escapes, so 
most of the photons from this 
reaction is captured in the 
same detector that it 
originated!



● Shows opposite behaviour of the previous case, outer 
detectors have higher count rates, and generally detectors 
having larger solid angles to the shield have higher count 
rates: possible origin in the shield or the cryostat?

911.2 keV :  228Ac (�-) 228Th

7

IBIS



● The continuum in SE+PE is energy dependent.

● For the lower energies, it is pretty homogeneous (within 2% 
except somewhat larger deviations in detectors 14 and 15.)

● For higher energies, there is clear deviation between the inner 
detectors and outer detectors such that the outer detectors have
higher count rates. Det. 14 again seems low. There is also some 
excess towards IBIS (dets. 8, 9, 10, 11, 12)

Continuum in 20 - 800 keV band Continuum in 800 keV - 2 MeV



● The distribution of counts in ME lines can be understood by the 
distribution of counts in SE+PE lines. What about the continuum?

● As in SE+PE continuum, ME continuum is extremely energy 
dependent. In 20-160 keV, pairs facing IBIS and JEM X has 25%! 
more counts than the inner pairs. In general, outer pairs have 
higher counts

Continuum in ME in 20-160 keV.

IBIS



● As energy increases, the difference between inner 
detector pairs and detectors facing IBIS decreases. For a 
higher band, the distribution takes the form in the figures 
below. This distribution is similar to the overall 
distribution in ME.

Distribution of ME continuum
in 1.4 – 2 MeV

IBIS



● The distribution of background events in ME has different 
characteristics for the continuum and the lines, and overall, 
dominated by the continuum.

● For the distribution of background events in the lines in 
SE+PE:
– If the origin is the detectors, and there is fair probability that the 

photon escaped the detector of origin, than the the number of counts 
in a detector increases with the number of neighbours (872.1 keV, 
1107.4 keV). 

– If there is good probability that the line is captured in the same 
detector that it originated, then the inner detectors have slightly 
higher count rates than the outer detectors, and the behaviour of 
alternating count rates for the outer detectors disappears (882.1 kev, 
1117.4 keV).

– If the origin is outside, the opposite is observed (like 911.2 keV line)

● In general, the distribution of the background counts in the 
ME lines reflects the distribution in SE+PE lines.



● The distribution of the continuum events are energy dependent both in 
SE+PE and ME.

● For SE+PE, the distribution is more homogeneous in the lower energies 
than that of the higher energies. At higher energies, the inner detectors 
have lower count rates, and the count rate is slightly higher for detectors 
8, 9, 10, 11, 12 facing IBIS and JEM-X detectors. Possible reasons: 

– Increasing contribution of the shield leak photons to the overall background 
at energies higher than 1 MeV?

● For ME, between 20-160 keV, the count rate is 25% higher for pairs 
facing the IBIS than the inner pairs! In general outer pairs have higher 
count rates than the inner pairs. For the 1.4 MeV – 2 MeV band, the 
distribution becomes homogeneous except PDs 51, 52, 53, 56. Possible 
reasons:

– Increased background due to higher number of secondaries coming from the 
IBIS and JEM X?

– Weaker shielding facing IBIS? Those two can also explain the distribution of 
SE+PE continuum.



403.0 keV: 67Ga(EC)67Zn+K 438.6 keV: 67Zn(IT)67Zn

584.6 keV: 69Ge(EC)69Ga+K511 keV



872.1 keV: 69Ge(EC)69Ga 882.5 keV: 69Ge(EC)69Ga+K

1368.7 keV: 24Na(�-)24Mg 1779.0 keV: 28Al(�-)28Si
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Imaging Spectroscopy Analysis and Checks
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GCDE GCDE 2626Al: ON/OFF Spectral AnalysisAl: ON/OFF Spectral Analysis

Summary:

Use Crab Obs as OFF
Adjust Resolution Difference

Residual Gain Variations, but Small Compared to Cygnus/PV
Clear Residual 26Al Line, at ~1809.5 keV, 
predominantly from 4th Quadrant Data
Width ~ Instrumental, < GRIS’ Value
Multiple-Event Results Unclear
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Crab (GCDE) Data Time Dependencies Crab (GCDE) Data Time Dependencies 

GCDE: First Half minus Second HalfCrab: First Half minus Second Half

Crab: Raw Spectrum, One Detector SE

“Some” Evolution of 
Gains and / or Resolutions

– Crab Data: Residuals Very 
Asymmetric (line shifts)

– GCDE Data: Residuals More 
Symmetric, but Clear Resolution 
Degradation (long time interval)
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Fitting Crab and GCDE SpectraFitting Crab and GCDE Spectra

Obs chisq
Crab det0 1.1
Crab 0-18 9.5
GCDE det 0 1.5
GCDE 0-18 23.4

Adequate Fits for Single Det’s
Resolution Ratio 1.04…1.07

Cr

centroid +/- amplitude +/- sigma +/- counts +/-
Crab 1764.345 0.031 1403.644 35.5064 1.2608 0.0317 4435.852 158.2038

ab 1776.908 0.3664 397.5823 128.462 1.3 0 1295.568 418.6085
Crab 1779.124 0.0559 3238.472 87.5673 1.199 0.0334 9732.896 377.7459
Crab 1809.395 0.1693 223.3524 19.4385 1.7887 0.173 1001.442 130.2851
GCDE 1764.361 0.0196 3768.682 55.8745 1.353 0.02 12781.78 267.9284
GCDE 1776.227 0.1494 924.4962 87.5755 1.3 0 3012.579 285.3751
GCDE 1779.135 0.0198 8537.152 79.9648 1.2478 0.0159 26701.9 421.4917
GCDE 1809.48 0.1017 629.4683 26.6233 1.9 0 2997.902 126.7959



Roland Diehl<SPIMtg_Apr2003>

GCDE Data, Crab Data Subtracted GCDE Data, Crab Data Subtracted 
(ON/OFF)(ON/OFF)

Residual Signal Remains
~2000 SE Counts
Narrow?
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GCDE, ResolutionGCDE, Resolution--Adjusted OFFAdjusted OFF

Fitting a Resolution-Adjusted OFF Template as Bgd:
Single events only

Celestial Residual Remains:
Line Centroid 1809.46 keV
3912 cnts
FWHM 2.37 keV
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GCDE, Different PartsGCDE, Different Parts

GCDE: 4th - 1st Quadrant

GCDE: 4th and 1st Quadrant: Fitting Residuals from Crab’s Resolution-Adjusted Template:

E error I error sigma error cnts error
1st quadrant 1809.4974 0.4081 442.5027 87.7367 1.9046 0.4055 2112.537 614.6394
4th quadrant 1809.5226 0.1753 969.1818 151.7788 0.9901 0.1732 2405.307 564.7507
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GCDE, GCDE, 2626Al Line Width IllustrationsAl Line Width Illustrations

Fit Constrained to GRIS WidthUnconstrained Fit

Fit Constrained to Instrumental Width

“Narrow” Line More Plausible 
from SE Analysis
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Comparisons: SE and MEComparisons: SE and ME SE ME
counts 3913 2921
width 1.01 2.36
centroid 1809.5 1808.15

SE/ME Analysis ~Feasible; ME: Bgd Leakage?
Line Width Not Well-Constrained
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GCDE, ResolutionGCDE, Resolution--Adjusted OFFAdjusted OFF

Multiple Events:
Fitting a Resolution-Adjusted OFF Template as Bgd:

Celestial Residual:
Line Centroid 1808.7 keV
2763 cnts
FWHM 2.63 keV

SE:
Line Centroid 1809.46 keV
3912 cnts
FWHM 2.37 keV
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2626Al Imaging Spectroscopy: SPIDIFFITAl Imaging Spectroscopy: SPIDIFFIT

Compare also C. Wunderer’s Presentation (SE), and J. Knödlseder
Fitting of

Amplitude of Emission Skymap
Background Template Normalization per Pointing

GCDE (SE+ME Data): 
Statistics Sufficient to Make Smoothings Uncritical/Unnecessary
S/B Discrimination Incomplete -> Positive Amplitudes Throughout

Clear Detection, Line Width ~Instrumental

Centroid 1809.615 keV
Width 1.8045 keV
Intensity3.1 10-4 ph cm-2 s-1
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511 keV Imaging Spectroscopy: SPIDIFFIT511 keV Imaging Spectroscopy: SPIDIFFIT

See also CESR Presentations
GCDE, SE+ME Analysis, COBE Sky Intensity Model

Centroid 513.75 keV
Width 4.80 keV
Intensity 1.27 10-3 ph cm-2 s-1
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Search for Search for 6060Fe with ImagingFe with Imaging
-> Presentation Lichti

Test COBE Dust Emission Spatial Emission Model
GCDE Data and Analysis as for 26Al ON/OFF
SE+ME
60Fe->60Co Lines: 1173.237 and 1332.501 keV


