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Agenda

U Tuesday 18 & Wed. 19 - SPI Co-Is meeting - Gervais Lafond Room - 9 am/5pm

U Hardware and Instrument Response

A 6th SPI annealing 10 min J.P. Roques
A ACS Status 10 min A. von Kienlin
/A Energy Calibration 20 min M. Lang

U Data Analysis and Methods

/ INTEGRAL users group meeting report 10 min J.P. Roques
/E SPI reports to the users group:
- SPI Science validation report 15 min } J.P. Roques &
- How to analyse compact sources with SPI 15 min E. Jourdain

in complex cases

/A Future report for diffuse emission 15 min All
A& Model Fitting 15 min A. Strong
/A Status of the ISDC SPI data analysis software 30 min P. Dubath
/A Data reduction: methods for huge problems 15 min L. Bouchet

U Science Studies

/A Galactic Diffuse Emission 20 min A. Strong
/E 26Al Studies 20 min R. Diehl
A A Comprehensive Search for Unpredicted Lines 15 min K. Watanabe
£ Joint SPI, OSSE, SMM, and TGRS Analysis 10 min G. Weidenspointner

of 511 keV Line Sky Distribution

A Positronium Continuum Emission: All-Sky Distribution 10 min G. Weidenspointner
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£ Search for polarization from the prompt 20 min E. Kalemci

Gamma-ray emission of GRB 041219

A Persistent Accreting Pulsars 15/20 min I. Kreykenbohm
/A Study with SPI/INTEGRAL of two microquasars:

GX339-4 et H1743-322 30 min A. Joinet
/£ MGGPOD Status 10 min G. Weidenspointner
A Spectral analysis of the 511 keV line 20 min P. Jean
/E Results on the GC diffuse emission 10 min L. Bouchet

U Team Matters

A ISWT Report 15 min R. Diehl & J.P. Roques
/A Core Program 10 min R. Diehl
A Future Meetings 5 min R. Diehl & J.P. Roques

- Coffee breaks at 11 am & 4 pm -
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198 keV line during switch-on

[Ej'j];;:i T9=1105C T =109 °C T;ﬂfﬁi”?{” T°=895C T°=01%C Tz:?ﬁ“‘ 54
High Voltsge 2LV 3LV ALV 1LV 1LV ALV
Cigtector Energy resolution in keW

0 1.94 1,62 1.05 1,92 1,87 1,22
183 1,87 188 .78 1,84 1.85
3 191 1,88 188 1,25 1,87 1,01
f 12 224 124 219 211 215
5 1.8 g 1,81 1.7 1.78 1.81
5 1.9 1,88 1,00 1,27 1.9 1,93
7 703 1,80 21 1,92 1,79 1.85
g 1.0 1,88 1.9 1,83 1,85 1.87
9 1.3 1,26 1,87 1,83 1,83 1,84
10 1.06 1,01 185 .85 1,83 1,86
11 1.91 1,87 1,20 1,23 1,82 1,87
12 1.84 102 117 1,36 18 1,25
13 1.79 1,85 1.8 177 1,82 1.0
14 111 1,67 1,07 105 1,05 1,03
15 185 1,01 1,02 1,24 1,85 1,26
16 191 1,87 126 1,29 1,82 1,84

17
18 1.89 1,01 1,07 1,24 1,85 2,02




Pesk position in

Dratactor hanne] Resolution in kel
0 145272 1.91]
| 1463 95 1.85
3 146666 1.2
4 146072 2,12
3 1433 36 1.8
o] 1464 02 1.92
7 1455 95 1.85
& 1463 06 1.88
Q 1463, 25 1.84
10 1463 47 1,84
11 1431,66 1,88
12 1430 20 1,85
13 146310 1.87
14 146417 1,95
15 1462 62 1,85
14 1461 45 1,84
17
13 146062 1.88

Rev 341
T=85K
198 keV

GeD 4 is not perfect !
But Pb is stable.
Probably pollution......

Annealing procedure ?!



Atfter launch 198,4 keV | 882,5keV | 117 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev1l 1,82 2,29 2,66 2,90 2,99 4,03

rev 25 1,87 2,35 2,71 3,08 3,17 4,31

rev38 1,89 2,48 2,87 3,23 3,36 4,78
First annealing 198,4 keV | 882,5keV | 1107 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev 44 1,86 2,31 2,65 2,91 3,00 4,13

rev 67 1,86 2,36 2,74 3,05 3,15 4,43

rev 90 1,88 2,51 2,84 3,23 3,41 4,72
Second annealing 198,4 keV | 882,5keV | 1107 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev 97 1,86 2,34 2,70 2,98 3,13 4,30

rev113 1,87 2,43 2,76 3,14 3,23 4,45

rev 130 1,85 2,59 2,80 3,22 3,47 4,60
Third annealing 198,4 keV | 882,5keV | 1107 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev 137 1,85 2,31 2,57 2,79 2,92 3,90

rev 170 1,88 2,44 2,77 3,04 3,17 4,39

rev 203 1,93 2,59 2,91 3,34 3,52 4,89
Fourth annealing 198,4 keV | 882,5keV | 1107 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev210 1,91 2,34 2,66 2,93 3,07 4,12

rev 243 1,94 2,46 2,81 3,13 3,37 4,58

rev 277 1,88 2,60 2,92 3,29 3,63 4,83
Fifth annealing 198,4 keV | 882,5keV | 1107 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev 283 1,91 2,36 2,66 2,92 3,11 4,13

rev 302 1,92 2,41 2,72 3,05 3,23 4,40

rev 321 1,94 2,57 2,88 3,31 3,48 4,80
Sixth annealing 198,4 keV | 882,5keV | 1107 keV | 1764,3 keV |1778,96 keV| 2754 keV

rev331 1,94 2,33 2,65 2,86 2,99 4,04

rev 346 1,93 2,40 2,70 3,03 3,14 4,24

rev 362 1,94 2,45 2,77 3,14 3,29 4,46




ACS status:

- Development of ACS FEE count rates
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ACS health and performance monitoring

¢ Development of ACS single FEE count rates
U Can be used for PMT gain monitoring
U Will reveal PMT degradation

¢ Up to now
U only 1 FEE failure (FEE57) since launch
U 1 PSAC temperature sensor is exceeding the low hard limit (since May 05)

¢ Long-term development :
U Comparison of ACS FEE rates (UCR,LCR,SSA,ACS)
U Beginning of 2003, 100 days: 27.02 — 06.06.2003
U 46 days: 1. 12. 2003 — 15. 1. 2004
U 100 days: 12. 2. 2004 - 15. 5. 2004
U 46 days: 31. 7. 2004 — 12. 9. 2004
U 36 days: 5. 2. 2005 - 11. 3. 2005
U 60 days: 15.8.2005 — 13. 10. 2005

SPI Co-Is Meeting, CESR-Toulouse
Andreas von Kienlin (MPE) October 18, 2005 2




ACS

overall count rate of 100 days: 12.02.04 - 15.05.04

ACS Overall Rate
ACS_RATE

3800 — 4200 cts / 50ms
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ACS

overall count rate of 46 days: 03.07.04 - 12.09.04

ACS Overall Rat
Z90,000 cts / sec
~ 4500 cts / 50ms

3800 — 4200 cts / 50ms
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ACS

overall count rate of 36 days: 05.02.05 - 11.03.05

ACS Overall Rate
ACS_RATE

~ 90,000 cts / sec
~ 4500 cts / 50mp D

a_l-l_
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ACS

overall count rate of 60 days: 15.08.05 - 13.10.05

~ 90,000 cts / sec

~ 4500 cts / 50ms

ACS Overall Rate
ACS_RATE

200
05-08-15 00:00:00
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ACS

overall count rate of 60 days: 15.08.05 - 13.10.05

ACS Overall Rate
ACS_RATE
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General trend observed

¢ No significant increase of ACS overall rate since September 2004
U 15.8.05-13. 10. 05 period compared to 3. 7. 04 — 12. 9. 04

¢ Increase of ACS overall rate since last Feb. 04: ~ 18 %
U From 76 000 cts/s to 90 000 cts/s
U 3.7.-12.9. 04 period compared to beginning of 12. 02. — 15. 5. 04 period
U Caused by solar minimum activity period

U No evidence for degradation of PMTs

E Next viewgraphs: development of single FEE count rates

SPI Co-Is Meeting, CESR-Toulouse
Andreas von Kienlin (MPE) October 18, 2005 8




PSAC count rates: spring 05 (05.02.05 - 11.03.05)

Count Rate PSAC
— FEE31

I TR
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05-02-05 00:00:00 02-11 02-14 0217 02-20 02-23 02-26 03-01 03-04 03-07 03-10

SPI Co-Is Meeting, CESR-Toulouse
Andreas von Kienlin (MPE) October 18, 2005




PSAC count rates: Autumn 05 (15.08.05 - 13.10.05)

Count Rate PSAC
FEE91

1
05-08-15 00:00:00 09-14
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PSAC count rates (full-scale): Autumn 05 (15.08.05 - 13.10.05)

Count Rate PSAC
— FEE91
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UCR count rates: spring 05 (05.02.05 - 11.03.05)
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UCR count rates: Autumn 05 5.08.05 - 13.10.05)

g
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UCR count rates (full-scale); Autumn 05 (15.08.05 - 13.10.05)

Count Rates UVS-UCR 1
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LCR count rates: spring 05 (05.02.05 - 11.03.05)

Couni Rates UVS-LCR 1
f— FEE18
f— FEE13

gk by lv.-u..n..\\_w.,...l"ll-'n'-. gt b

p— FEEZ4
e  FEEZE

FEEZ®
FEEZT
FEEZ8

FEEZR

b .

s

E FEE30
FEE31
FEE32
FEE33
FEE34

FEE35

priseary

1

o e

5-02-05 00:00:00

02-11

0217 02-20 02-23 02-26 03-01

SPI Co-Is Meeting, CESR-Toulouse

Andreas von Kienlin (MPE)

03-04

03-07 03-10

October 18, 2005



LCR count rates: Autumn 05 (15.08.05 - 13.10.05)
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LCR count rates (full-scale): Autumn 05 (15.08.05 - 13.10.05)

Count Rates UVS-LCR 1
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SSA count rates: spring 05 (05.02.05 - 11.03.05)

Count Rafes UVE-55A 1
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SSA count rates

. Autumn 05 (15.08.05 - 13.10.05)

Count Rates UVS-55A 1
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SSA count rates (full-scale). Autumn 05 (15.08.05 - 13.10.05)
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RST count rates: spring 05 (05.02.05 - 11.03.05)

Count Fakes LVE-RET 1
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RST count rates: Autumn 05 (15.08.05 - 13.10.05)
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RST count rates (full-scale): Autumn 05 (15.08.05 - 13.10.05)

Count Rates LV5-RST 1
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RSP count rates: spring 05 (05.02.05 - 11.03.05)

Count Rates LVS-RSP 1
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RSP count rates: Autumn 05 (15.08.05 - 13.10.05)

Count Rates LVS-RSP 1
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RSP count rates (ull-scale): Autumn 05 (15.08.05 - 13.10.05)
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ACS temperature: Spring 05 (05.02.05 - 11.03.05)
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ACS temperature: Autumn 05 (15.08.05 - 19.10.05)
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Influence of Temperature
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Gain Variations: Several
Revolutions

198 keV

* V. Lonjou et al. (2004)

— Degradation
— Ge-Temperature

— long-term variations (over
several revolutions) O] e

m—linear model with temperature and time

j Energy Calibration 05 = = = |ingar model with temparature
performed once per T
revolution

Accuracy:
« Absolute: < 0.25 keV
 Largerange: < 0.05keV

SPI Oct 2005 Michael Lang, MPE



Gain Variations: During a
Revolution

3 examples of spectra
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Influence of Temperature
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ain Variations: During a
Revolution
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Gain Variations: short-term
variations

Can we use the temperature to correct?

Our Approach:

« Use high time-resolution of temperature
 Inspection of calibrated spectra:

> Long-term drifts eliminated

» Combination of all detectors
» Timescales < revolution

» Independence of degradation

= Concentrate on higher order effects of gain changes

SPI Oct 2005 Michael Lang, MPE



Correlation: Line Position vs.
. Temperature

Rev. 42: Single line (198.4 keV) 11 Lines (198 — 1780 keV)
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Correlation: Line Position vs.
. Temperature

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

Correlation for energy Revolution 56 Carrelation for energy Revolution 179
T | T T T T | T T T T | T T T T 1.0003 T T T T T T | T T T | T T T ‘ T T T

()
S
>
+—
©
S
()
Q
S
()
I_
(-
@)
()
&)
=
()
)
o
C
(=
o
[ —
©
P
o
©
@)
>
O
} .
o
(=
L

84.0K<T<96.0K ;

DeItBUEZI'O[K]
T
SPI Oct 2005 Michael Lang, MPE




Correlation Analysis: Correlation
Coefficient

 Rev. 40 — 200
12 Lines
Correlation Coefficient
> (1,-T)E,~E)
\/Z T,-T \/Z E~E)

Influence of Temperature
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Correlation Coefficient &
Temperature Range

Influence of Temperature

0.001 0.0190 d.1040 1.000 1C.000 100.06C
stddev T

Correlation Coeff. & Stddev T
for each line
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Histogram of Correlation
Coefficients and Standard
Deviation of T
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Influence of Temperature
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Mathematical Description

Energy Calibration

SPI Oct 2005 Michael Lang, MPE




Mathematical Description: Energy
Dependencie

A
1.008

Gain Variation

assumed linear
dependence on
temperature

Influence of Temperature

= Ach:=ch_ —ch=a(T -T,)ch

E = E, +const-ch

N AE = alT—T,\E~E,)
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Mathematical Description: Fit
Results

Revolution 42

Line: 198.390 kev Line: 1117.380 ke
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Influence of Temperature
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Mathematical Description: Fit
Results

Linear Model Revolution 42 Nonlinear Model

Line: 198.390 kev Line: 198.390 key
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Energy Calibration
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Mathematical Description: Fit
Results

Line: 198.390 keY

pae line positions
+——+ model
reference energy
+———+ nominal energy

Influence of Temperature
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Energy Calibration
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Influence of Temperature
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Open Questions

Is temperature sensor equal detector
temperature?

Functional form?
— Linear or nonlinear?
— Energy?

Consolidation of parameter a
— Dependent on temperature gradient?
— Nonlinear effect?

Can we correct all revolutions?

SPI Oct 2005 Michael Lang, MPE



First Trial of Correction

Before temperature correction ... ... and after correction.

Revolution 42 Revolution 42
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spimodfit details




spimodfit

input:
binned events, livetimes, pointings, IRF(s)
model skymaps, source catalogue

output:

FITS files contains all results:
fit parameters (skymaps, sources, background)
covariance matrix for parameters

MCMC chain (if used)

skymaps for each diffuse component
catalogue with source fluxes

ready for plotting and further analysis including
plotting, source selection, spectral fitting,
combining with other mission data.

- >>>>>>>>>>> oglplot (part of galprop project)



spimodfit

algorithm as spidiffit, improved 1in many respects

likelihood analysis with Hessian error treatment
(now NAG-free, and more efficient to handle big datasets)

input Catalogue (positions only)

multiple IRFs for detector failures as function of time
source variability included : can define per source
Markov Chain Monte Carlo option

ISDC compatible



spimodfit : algorithm
4. Model Fitting
4.1. Basic approach

We distinguish image space and data space in the usual
way, and define the instrument response as the relation
between them. The image is I; and the expected data is
dy. The expected background is by, Let R;j be the response
of data element k& to image element j. Then

dy, = Z R l; + by
J

For the the special case of an image component consist-
ing of a point source, only the position is required and
computing dj. requires no convolution.

An image model is a parameterized algorithm for com-
posing an image from components. For a linear model,

I =) 6:M;

where 6; are the model parameters.

Strong et al. A &A 2005




Similarly the background can be constructed from
components of a background model B;g

b = Y 0;Bik

where 6, now introduces background parameters. The
sums in the above expressions are over the appropriate
subsets of parameters for image and background model re-

spectively. In this way we can treat image and background
model in the same way in the subsequent analysis, and 6,
includes both. The only formal difference between image
and background model is that the image is convolved with

FLJ',:;_ and the |Jr_l.(_t.le-;iUl_llli_l 1s not:

IE_ ‘I,".T ',fl_ ‘\T}_ —I— \TB

dp = ZEH Z HEJ[H, -+ Z 0 B

i=Nr+1

Bik : based on

constant
detector ratios
or tracers

From this point the problem is purely mathematical



An analvtical approximation to the covariance matrix
and hence the error estimates can be obtained bv express-
ing the log-likelihood function as an expansion about the
maximuin;

log L(#) =log L(6,) + =X,X,(0, — '9;;:}{‘9& - H:;}H:ﬂq
where the Hessian matrix is H,, = 9?log L/86,06,. The
marginalization integration can then be done analvtically
using diagonalization (Sivia (1997): Ch 3.2 and Appendix
A.3) which gives the result for the covariance under the
posterior:

oy =% (0 —03) (0, —60) >=Hg

The inverse of H can be written in terms of the matrix of
eigenvectors X and eigenvalues A = diag(A,) :

HX = XA
X =H1'XA
=N =R

eigenvectors of a real symmetric matrix are orthog-
X! = X7 For a single parameter,

= (B —87 )

p/

It is interesting to note that a completely different formal-
ism involving the distribution of the maximum-likelihood
ratio (Strong, 1985) and maximizing the likelihood under
constraints instead of marginalizing over unwanted param-
eters, actually leads to the same formula for errors on one
parameter, once we express the inverse Hessian in terms
of eigenvalues. This has not been noted before to the au-
thor’s knowledge. One advantage of the Bayes formalism
is that the covariances can be used to compute the errors
on linear combinations of components.




The RMS error on a linear combination of parameters
is directly related to the covariances as follows

A f = Wy _\H,

(Af)? = B; X jwiw; AG; A,

Vi iwiwy < AG;AG; >

22 Wi WO
k o - o LW |

Used to compute total intensities from
subsets of components, and corresponding
error estimates,



Data reduction for huge problems

Actually

350 revolutions

50-80 pointings per revolution
~ 20,000 pointings
~10,000 pointings on central radian

he sky
~ 100 sources

L. Bouchet - CESR


Ramon
Zone de texte
L. Bouchet - CESR


Sky and background description

e ~ 100 sources

 Few (~ 4) sources variable on short timescale (i.e.
pointing) : 4 x 10,000 intensities to be determined

« ~10 variables on higher timescale (ie revolution) : 10 X
350 intensities

e Background model : flat-field intensity normalization
factor per pointing : 10,000 intensities

 ~ 50,000 parameters to be adjusted and 10,000 x 19
(detectors) data



System size

 The predicted data can be written :

— R is the response matrix of size [m,n]

— X (unknowns) is a vector of length [n]

— D the measured data is a vector a length [m]
— m ~ 20,000 x 19 and n ~ 100,000

 Economic storage format for the matrix R as it is full of zeros



How to solve the system

e Directly
— Time and memory consuming

« MCMC
— Time consuming

e Projection on subspace

— Keep the advantage of direct resolution while
reducing the number of parameter to be determined



Least-square
X' =W.(RX-D))° tobeminimizec

W is a [m,m] diagonal matrix whose diagonal element w,=c;1( g, is the
standard error on D).

The matrix R is decomposed as :

RX=Ax+B.y

Ais a [m,na] ,matrix B a [m,nb] matrix
X is vector of length [na] and y of length [nDb]
With n=na+nb and R=[A;B], X=[x;y]

The matrix B and the parameters y are related to background
and sources whose variation timescale is lower or equal than a given
length (for example the pointing timescale)



Projection matrix
X°=W.(Ax+By-D))°

36_);2:0 y=('BW2B)"BW?2(D - Ax)
Sinv = (tB'\NZ'B)_l

S, IS easy and rapid to calculate due to B special structure

inv

Then the x? can be rewritten, only as a function of x, as

Y2 =(PW .Ax-PW .D)?
with P = 1 -WBS . .'B.W

nv



Calculating an error bar

 The error bar on x obtained is bigger than the one obtained through
direct resolution (R.X=D).

A new projection can be used to obtained accurate error bar Ax;:

A

\ 4

> X
<
Q/ AX;




Conclusions

Projection is feasible in the case of SPI taking advantage of special
structure of the response

It can be used to reduce explicitly the size of the system to be
solved and keep properties of “direct linear system”

Main inconvenient :
— The projected solution (y) can be constrained positive easily

Application galactic CR emission
— na (x) is typically ~50 while nb (y) is (2500x5) (GCDE 1+2)
— na (X) is typically ~100 while nb (y) is (10,000x5) (all the GCDE data)

Future application

RX=Ax+By+Cz and solve in z
AX sources variable with timescale lower than a given value
By : other timescales
Cz : Imaging with a lower resolution



Diffuse Galactic Continuum with INTEGRAL/SPI

A. Strong, MPE

SPI Meeting, October 2005




HISTORY OF DIFFUSE CONTINUUM WITH INTEGRAL

2003 SPI: A&A Special: first SPI diffuse spectrum
2004 IBIS: Lebrun et al. Nature
2004 IBIS: 5" INTEGRAL Workshop Terrier et al.
2004 SPI: 5™ INTEGRAL Workhop: more data, IBIS catalogue
2005 SPI: ESTEC Workshop: on website: spectra, maps
2005 SPI: new studies, in refereed journals
(Strong efal A&A in press, Bouchet efal ApJ in press)

What's new for SPI :
* 16 Ms exposure (cf 6 Ms earlier ) SPI data
* more fitted model components
* [BIS 2™ catalogue

* SPI spectral response included




Gamma-ray continuum emission from the inner Galactic region
as observed with INTEGRAL /SPI

A W. St.1'+:+11;__f,1._ R. Diehl!, H. Halloin!, V. Schonfelder!.
L. Bouchet?, P. Mandrou®. F. Lebrun? and R. Terrierd:*
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Abstract. The diffuse continnum emission from the Galactic plane in the energy range 18-1000 keV has been
studied using 16 NMs of data from the SPI instrument on INTEGRAL. With such an exposure we can exploit
the imaging properties of SPI to achieve a good separation of point sources from the various diffuse components.
Using a candidate-source catalogue derived with IBIS on INTEGRAL and a number of sky distribution models
we obtained spectra resolved in Galactic longitude. We can identify spectral components of a diffuse continuum of
power law shape with index about 1.7, a positron annihilation component with a continnum from positronium and
the line at 511 keV, and a second, roughly power-law component from detected point sources. Cur analysis confirms
the concentration of positron annihilation emission in the inner region (|I| < 107), the disk (10° < |I| < 30”) being
at least a factor 7 weaker in this emission. The power-law component in contrast drops by only a factor 2, showing
a quite different longitude distribution and spatial origin. Detectable sources constitute about 90% of the total
Galactic emission between 20 and 60 ke, but have a steeper spectrum than the diffuse emission. their contribution
to the total emission dropping rapidly to a small fraction at higher energies. The spectrum of diffuse emission is
compatible with RXTE and COMPTEL at lower and higher energies respectively. In the SP1 energy range the
Hux is lower than found by OSSE, probably due to the more complete accounting for sources by SPIL. The power-
law emission is dificult to explain as of interstellar origin, inverse Compton giving at most 10%, and instead a
population of unresolved point sources is proposed as a possible origin, AXPs with their spectra hardening above
1060 keV being plansible candidates. We present a broadband spectrum of the Galactic emission from 10 keV to
100 GeV.
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Data: Core + public + PI permissions: 16 Msec

SPI Exposure




Diffuse emission spectral fitting

Fitted components:
Background / pointing

Sources : 209 from 2™ IBLS Catalogue

Diffuse components:
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METHOD
spiselectsw: event selection, binning
spimodfit: (Hubert Halloin) improved from spidiffit

likelihood analysis with Hessian error treatment
(now NAG-free, and more efficient to handle big datasets)

2" IBIS Catalogue (positions only)
systematic treatment of source limit as function of energy
source variability included in spimodfit : check on effect: small

spectral fitting using SPI RMF (separate program)



Example of time-dependence of background
determined by spimodfit, E=48 — 58 keV
Using detector ratios template

Relative background

"1 Det2 failed  Detl7 failed




Sources above various significance levels

Energy lo 2¢ 36 40 Ho 100 200 5H0o 1000

(keV)

—
18.0- 48.0 145 134 114 93 59 33
28.0- 58.0 145 127 82 71 39

63.0 123 8 62 47 40 12
78.0 108 i% A4 34 26 14 6
88.0 ) 22 11 §]
08.0 19 12 i3

78.0- 108.0 18
88.0- 148.0 :
128.0- 188.0
178.0- 258.(
258.0- 338.0
338.0- 418.0
418.0- 498.0
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Include only sources >3c at each energy
to avoid low-level cross-talk: 'glow’

But choosing threshold 1s tricky:
the weak sources can be real or not !



Diffuse emission and summed sources

galdef ID 47_600203a
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DIFFUSE SPECTRUM OF INNER RADIAN

galdef ID 47_60D203a

—

0 25«29 75 33025« 359 75
A 75abe025 |, 0.25<bs 975
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energy, MeV

Spectral fit uses full SPI energy response matrix



galdef ID 47_600203a
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Fits using SPI energy response

I(E) = AEY + CE + DYO0.511 MV) cm® sr't s

BULGE Rl DGE EXCLUDI NG BULGE
350° <l < 10° 330° <l < 350° 10° <l < 30°
A11.5 +- 2 10°3 7.8 +-2.5 10°
y 1.82 + 0.08 1.47 +-0. 14
C 0.26 + 0.04 0.045 +- 0.03
D 6.62 + 0.56 103 2.7 +-4 10°

§ e'e confined to inner region

§ power-law component extends 60° in longitude

>> different origins of emission



galdef ID 47_EDD203a
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OSSE: affected by point sources, hence
SPI lower since sources recognized and
removed



Broadband spectrum of Galactic diffuse emission

galdef ID 47_60D0203a
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Inverse Compton can explain 10 - 30% 1n SPI range....
but electron spectrum could be steeper, then could produce more.....



Effect of source threshold on 'diffuse' emission
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