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AGENDA

» Monday 13 Mar 2006 (starting 1.30 pm)

Agenda Consolidation/Update
Instrument performance and response

ACS performance
SPI status and performance summary

Analysis Methods and Database

SPI data processing at MPE

Ge detector calibrations

Noise at 1.4-1.6 MeV (impact on ME etc)
ISDC status report and news

OSA software validation

SPIRMF version 1.9

Diffuse Emission & OSA (Action IUG/01/09)

SPIROS Status
SPI & ISGRI results in HEASARC
Pulsar searches with INTEGRAL

» Tuesday 14 March 2006 (starting 9:00 am)

Sky survey analyses (SPI and SWIFT)
Imaging the Gamma-Ray Sky

SPI Science results

Earth shadowing observations
Earth shadowing observations

Simulations of the SPI Earth Shadowing
Observations

Earth Observation - Comparison of Model
and Data

Study of GX339-4 by SPI/INTEGRAL

Source populations in the Galaxy

Vela region sources

Vela region studies at Saclay

26Al in the inner Galaxy

%0Fe diffuse emission

Galactic distribution of 511 keV emission

511 keV line spectroscopy

10 min

15 min
20 min

20 min
20 min
15 min
15 min
15 min
10 min
10 min
10 min
10 min
15 min

15 min Ajello M.

20 min

15 min
10 min
15 min

15 min

20 min
15 min
15 min
15 min
10 min
15min
20 min
15 min

all

von Kienlin A.
Roques J.P.

Zhang X.

Lang M.
Waunderer C.
Dubath P.
Roques /all
Beckmann V.
Diehl R.
Connell P.
Beckmann V.
Slowikowska A.

Knodlseder J.

Bouchet L.
Knddlseder J.
Watanabe K.

Teegarden B.

Joinet A.
Strong A.

von Kienlin A.
Schanne S.
Kretschmer K.
Wang W.

Weidenspointner G.

Jean P.
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Team and ISWT/IUG
e Meetings (reports & upcoming) 15 min Roques / Diehl
e SPI www presentation 15 min Diehl R.
e SPI Papers: recent, and planned 15 min All / Diehl R.
Mission science plans
e AO4 preparations, key projects 15 min all / Diehl/Roques

End of Meeting (5 pm or earlier)



ACS status:

- Development of ACS FEE count rates

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin MPE March 13. 2006 1




ACS health and performance monitoring

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

¢ Up to now
» only 1 FEE failure (FEES57) since launch

¢ | ong-term development :
» Comparison of ACS FEE rates (UCR,LCR,SSA,ACS)
» Beginning of 2003, 100 days: 27. 2. 2003 — 6. 6. 2003
» Beginning of 2004, 100 days: 12. 2. 2004 — 15. 5. 2004
» Autumn of 2005, 60 days: 15.8.2005 — 13. 10. 2005
» Beginning of 2006, 35 days: 9. 2. 2006 — 13. 3. 2006

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) March 13, 2006



ACS

overall count rate of 35 days: 9.02.06 - 13.03.06

ACS Overall Rate
— ACS RATE

~ 5000 cts/ 50ms = 100 000 cts/s

|

3800 — 4200 cts / 50ms =~ 80 000 cts/s
12.02.04 — 15.05.04

| | | | | | | | | | |
06-02-09 00:00:00 0212 0215 0218 02-21 02-24 02-27 03-02 03-05 03-08 03-1

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) March 13, 2006




ACS

overall count rate of 100 days: 12.02.04 - 15.05.04

ACS Overall Rate
ACS_RATE

3800 — 4200 cts / 50ms

S B R O I e il i I i s

04-02-12 00:00:00 -2 n4-12 04-22 05-02

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) March 13, 2006



ACS
overall count rate of 100 days: 27.02 - 06.06.2003

27.02 - 06.06.2003

3550 — 3850 cts / 50ms
= ~74 000 cts/s

w.amﬂrrwmmwmmmll

i uonnjona. a18|dwod 1o} Ajluo
erep MH abeiane jo Aejdsip NSO

__ || ACS Overall Rate
ACS_RATE

03-02-27 00:00:00 03-19 03-29 - 05-08 05-18

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) March 13, 2006



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

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) March 13, 2006



General trend observed

¢ Significant increase of ACS overall rate since September 2005
» 9.2.06-13. 3. 06 period compared to 15. 8. 05 - 13. 10. 05

¢ |ncrease of ACS overall rate since Feb. 03: ~ 35 %
» From 74 000 cts/s to 100 000 cts/s
» Caused by solar minimum activity period

» No evidence for degradation of PMTs

= Next viewgraphs: development of single FEE count rates

SPI Co-Is Meeting, MPE-Garching
Andreas von Kienlin (MPE) March 13, 2006




PSAC count rates: 09.02.06 - 13.03.06

Count Rate PSAC |
— FEE91 I

1 1 1 1 1 1 1
0215 0218 02-21 02-24 02-27 03-02 03-05 03-08 03-11

S
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=
=
=
=
=
=
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UCR count rates: 09.02.06 - 13.03.06

Count Rates UVS-UCR 1
FEED
FEE1
FEE2
FEE3

| Fees
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Count Rates UVS-UCR 2
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Count Rates UVS-UCR 3
FEE12
FEE13
FEE14
FEE15
FEE1E
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LCR count rates: 09.02.06 - 13.03.06

Count Rates UVS-LCR 1
FEE18 oo Ao mtiminbdsd rrotasilyitey vl Wy o st e ‘-ﬂ

FEE2D
FEE21
FEEZ22
FEE23

Count Rates UVS-LCR 2
FEEZ4
FEE2S
FEEZE
FEEZT
FEEZE&
FEEZ3

FEE32
FEE33
FEE34

I— FEE35

Count Rates UVS-LCR 3
= FEE31

1 1 1 1 1 1 1 1 1 1
06-02-09 00:00:00 0215 0218 02-21 n2-24 02-27 03-02 03-05 03-08 03-11
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SSA count rates: 09.02.06 - 13.03.06

Count Rates UVE SSA 1 w
FEE3E JF. -\.i" l“’i" Ll }-T"‘*

FEEST L WL o “'-mrr- Sl et
FEE38
FEE39

e

Count Rates UV5-55A 2
FEE42
e FEE43
— FEE44
FEE4S
FEE4&

|— FEEAT

Count Rates UVS-55A 3
FEE48
FEE43
FEESD
FEES1
FEES2

I— FEES53

06-02-09 00:00:00 ’ 2 02-21 02-24 02-27 03-02 03-05 03-08 03-11
SPI Co-Is Meeting, MPE-Garching
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RST count rates: 09.02.06 - 13.03.06

Count Rates LVS-RST 1
FEEfG4
FEESS
FEE&GE
FEEST
FEESS
FEEG3
FEEGD
FEEE1

Count Rates LV5-RST 2

FEE&2

—— FEE&3

s FEEGA

Feces e g

FEEGT LR PR et P 0 T B i b o

= FEEGE

= FEETO
FEET1

Count Rates LVS-R5T 3
FEET3
e FEET4

FEETE M : a ; ;
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—— FEETS
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FEES1 i
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RSP count rates: 09.02.06 - 13.03.06

Count Rates LVS-R5P 1
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ACS temperature: 09.02.06 - 13.03.06

Temp PSAC

I— T__AS_PSAC_ LD
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ANNEALING 7 report

 Reminder from annealing 6th :
— GeD 4 was not perfect : pollution ?

— GeD12 "high temp” energy resolution was not
perfect : pollution

 New procedure proposal for annealing 7



7™ SPI Annealing : Major Events

0 - 16.01.2006 ~08:30z: 9
11.01.2006 ~03:30z: - annealing hirs switch off by TT
- annealing temp -1TC
104degC reached
0 17.01.2006 ~15:20z: — 2
- swap annealing hir A with B
—~17.01.2006 ~15:45z:
- switch off heat pipes hir A
- cycling 50% heat pipes hir Aby TT TC
) 17.01.2006 ~18:00z: Y
19.01.2006 ~12:50z @308K: - cycling 25% heat pipes hir A by TT TC )
& E0392 COLD - Stirling compressors start-up
PLATE (4x45)
m E0358 H BUS
0 10
E3981 TCR
09.01.2006 ~15:42z: 20.01.2006 ~10:00z
- switch off camera and ACS HY <208K:
0 - selection of annealing temp on - heat pipes hir switch off - 5l
AFEE 22.01.2006 ~22:00z <127K:
- selection of extended range temp. - selection narrow range temp.
acq. ~e.
- increase of PSD thresholds
. - stop active cooling 23.01.2006 f[]ﬂ:[][l =117Kz: A 0
09.01.2006 ~16:30z: - camera switch on at steps of 500V
- load new OBM entries for annealing - Photon acquisitions at various
monitoring voltages 25.01.2005 ~00:30z:
- switch on annealing hir A&B - enter 85K fine tuning op
- switch on heat pipes hir A I T | -
i - load of TT TCs to switch off — —
annealing htrs 24.01.2006 ~18:00z:
- reduce strokes by TT TCs down to -
4x34 {command sequence lasting
~24hrs)
0 | | | | -1
-janv-06  09-janv-06  11-janv-06  13-janv-06 15-janv-06 17-janv-06 19-janv-06 21-janv-06  23-janv-06  25-janv-06  27-Janv-(



empetane 10 066K 10 055K to 104k [ 782K Tos79K ToRR
High Voltage 2kV JkV 4kV 2 kV 3kV 4kV
Detector Energy resolution in keV

0 1,98 2.02 1.95 1.97 1.91 1.93
1 1.85 1.9 1.84 1.84 1.86 1.85
2
3 1.91 1.86 1.99 1.87 1.85 1.94
4 2,2 2.21 2.09 2.11 2.15 2.13
5 1.83 1.8 1.78 1.83 1,78 1.81
6 1,97 1.95 1.95 1,86 1.95 1.94
7 2 1.84 1.97 1.91 1,81 1.82
8 1.9 1.86 1.84 1.85 1.84 1.86
9 1,95 1.88 1.96 1.83 1.85 1.87
10 2.01 1.95 1.9 1.95 1.82 1.89
11 1.93 1.81 1.85 1.86 1.82 1.88
12 1.88 2.14 2.2 1.84 1.87 1.93
13 1.86 1.81 1.93 1.8 1.87 1.88
14 2,06 1.98 2.01 2,08 1.92 1.98
15 1.91 1.91 2.08 1.9 1.85 1.92
16 1.91 1.86 1.89 1.88 1.84 1.88
17
18 1.96 1.86 1.96 1.88 1.86 1.9




e GeD 4 and 12 have the same behaviour
than for annealing 6 :

— GeD12 is not good at “high” temperature:
energy resolution degradates with HV.

— GeD 12 is back to nominal at “low” temp.
— GeD 4 is degradated at low and hihg temp.

 The new procedure doesn’'t improve
results

e Positive results Is that situation Is stable
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Recovery Is not perfect
The degradation was too high.

Procedure has to be reviewed again :

— Back to the original one ?

— ??

Annealing duration/interval has to be refined.

Long Integral life :total number of annealing should
be optimised
— No qualification for a big number of annealing cycles.

— GeD temperature decrease (80K) /annealing duration
Increase ?

— Accept a slow degradation of the detector plane ?



GeD 15 anomaly

the 25/01/06 6H24to | 6HS54to | 7H24to | T7HS4to | B8H24to | 8HS4to | 9H24to | OHS4to | 10H24to
6H54 7H24 7H54 8H24 8H54 9H24 9H54 10H24 12H24
Peak positionin | 1 5556 | 146236 | 146213 | 146232 | 146236 | 146211 1462,1 1461,96 1461,7

channel

Resolution in keV 1,95 1,9 1,85 1,87 1,98 2,45 2,3 2,47 2,48




GeD 15 tests — HV optimisation

HV in Volts 2500 3000 3500
Peak position in channel 1460,75 1461,36 1461,71
Resolution in keV 1,92 2,02 2,23

Revolution 403 406 408

Y (';S‘ Volts 4000 3000 3000
18,3 keV 2,36 1,96 1,97

882,5 keV 2,71 2,6 2,59

1107 keV 3,15 2,89 2,88

1117,3 keV 3,39 3,3 3,33

1764 keV 3,36 3,2 3,44

1778 keV 35 3,57 3,65

2754 keV 4,63 4,81 4,78




IASW 4.3.1

e Implemented on-board

e Correct some bugs:

— TM leakage
— ACS HYV switch off



TM pKkts/8sec
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Ge Detector Calibration

Temperature and energy
calibration

Michael Lang
Roland Diehl

SPI Scientific Team Meeting
March 2005, Munich




Line Spectroscopy

e Goal: Perform h|gh B Diehl et al., Nature'(2005)
resolution spectroscopy | e |

= Improve spectral
resolution
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Correlation: Line Position vs.
Temperature

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

Correlation for energy Revolution 56
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» Fluctuations
caused by the
Instrument

Rev. 179:
AT ~0.1K

» Fluctuations
caused by
statistics

SPI Mar 2006

Gain Fluctuations

number of lines

nurmnber of lines

Higtogram of line positions (198.4 kev)
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Gain Analysis: Line sample and
Fitting

* 5 energy ranges, several
background lines

e Subdivision of a
revolution into fitable
parts

o Fully automated line
fitting
— Gaussians

— Temperature dependend
start parameters

— Visualization

Influence of Temperature
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Line Fitting

estimated | . estimated
+——+ after fit 1 Chi red.: 8.743 +——+ after fit

Influence of Temperature

Energy Calibration

Residuals
Residuals

H w

198 199 1770
enargy [kev] enargy [key]
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Influence of Temperature
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Gain Stability

Revolutions 42-390
11 background lines
Test Criterion:

Chi-square for each
revolution and line

histogram

reduced chi square

000D QFET T ¥V T T T T T T

reduced <hl square

198 keV °

i L il 0 0l
o 2

10!

SPI Mar 2006
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Gain Fluctuations — Temperature
Fluctuations
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Energy Calibration

Poor spectral fits correlate with 1
temperature fluctuations! 1

Lol | |
10° 10° 10*

Feduced chi =guare
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Influence of Temperature

=
O
)
©
e
—
©
O
>
(@)
P -
)
c
L1

Influence of High Voltage

Revolution 143

Temperature (Rev. 143)

T

k!
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0BT
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Linear Correction Algorithm

Gain Variation

assumed linear
dependence on
temperature

Influence of Temperature

= Ach:=ch_,, —ch=a(T -T,)h

corr

E ~ E, +const-ch

\ AE = (T -T,E-E,)
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Linear Correction Algorithm?

193,390 keV 193,390 keV

* ling positions F b ling positions B
+———+ model I L rradel
reference ensrgy reference energy
+——+input energy +———+ input energy

Influence of Temperature

line position [ke']
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Temperature Measurement

 Model for heat conduction

Ts { T )

Sensor Detectors

Influence of Temperature
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Analytical solution:

To()=Toe ™)+ | T (t)e ke dt
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Using heat conduction

198.390 keV 198.390 keV
T T — e REREEEEEE T REEEE SR REmEEEE -

s line positions - s line positions
M| +——+ model L L imadel
reference energy
| | +———+input energy

reference energy
+———input energy

Influence of Temperature

line position [keV]
line pasition [kev]

Using heat |
conduction -
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Residuals
Reziduals

vl ol Lo b e e by by by o

100 110 &6 &7 &8
assumed detecior temparature [K] assumed dstector temperature [K]
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Detector Temperature

w—— mensor temperature

W Detector termperature
'y

< Dgtector temperature>

Influence of Temperature
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Influence of asymmetric line shapes

estimated
+———+ after fit
oo

Simulation:

B0
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Be aware of asymmetric
lineshapes!

Energy dependenciss
T T T I T T T

¥ reference energy
E_ref correction
input energy
FRedan energy
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2A8r]Y J.f"r reference 2Nergy

Energy Calibration

Solution: Avoid reference fit,
take average over line positions

10040 15040 2004
Reference energy [kev]
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Outlook and Open Questions

e Outlook
— Implementation in processing
— Goal: Reaching hardware limitations

Influence of Temperature

 Open Questions
— Importance of heat transfer by radiation?
— Dependencies between parameters?
— Nonlinear temperature dependence?
— How much improvement?
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Electronic Noise
contributions to MEs and SEs

Trixi Wunderer

Trixi Wunderer  SSL, UC Berkeley



=/ Obvious in SEs at 1430 — 1640 keV/ =

oV
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Applying these cuts to SEs ...

QVselect
2000— P Detd 0 Det 11
L B Det 1  Dei 12
Det 2 [ Det 13
B [ Detd Det 14
m Det 4 Del 15
I Pet 5 [ Det 16
Dt 6 o Det 17
1500 i Det 7 B Det 18
m|Det 8 PSD everts
i |Det 8  MEZ evenls
B Pet 10 B VES3 evenls
1000

500

l! -
e T ot e U e P

?300 1400 1500
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So far ... so good

* Applying the cuts to the single-event data removes
obvious features from the spectrum

* Noise features stronger in / associated with events
where more than one event i1s in one SPI time bin

Black: measured distribution
Blue: ideal Poisson distribuition

e However ....

nnnnnnnnnnnnnnn

— Are multiples really not affected?

— Is it really only the energy range 1.4 — 1.6 MeV
that’s involved?

SPI Team Meeting, March 13, 2006 SPI — Electronic Noise Features Trixi Wunderer, SSL, UC Berkeley



SPLIT multiples per detector

All ME2+MES3, split RootiD24
_ Nent 3351913
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Split ME - one-per-timebin

SplitMultiples1 0 T Joetr2
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SplitMultiples2 0

Split ME - two- per-tlmebln
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SplitMultiples3p O

Split ME2+MES3 - three&more
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Impact on MEs (l)

e In ALL split MEs (no time-multiplicity selection),
the noise spikes at their peaks account for ~ 50%
of the continuum level = ~33% of split MES In
that region Is noise, at max

* Energy regions for each detector (in SES)
considered affected by electronic noise Is
significantly wider than the strongest peak = no
more than ~10% of split MEs in any detector’s
“critical” energy band appear to be related to
electronic noise

SPI Team Meeting, March 13, 2006 SPI — Electronic Noise Features Trixi Wunderer, SSL, UC Berkeley



Impact on MEs (Il)

e Assuming ALL MEs in the critical energy bands (determined from SES) were
problematic, determine fraction of affected MEs as a function of energy:

| horfele | =i
3 =
el it s

1+° b "1

- III it
JLE_J

| | | | III
" =y e i oy Wy A e
! L

* For 100% of split MEs with one detector’s contribution from a “critical” energy
regime assumed noise-attributable, the total noise contribution to the observed
counts below 2.2 MeV would not exceed ~16%. We’ve got ~10% contribution

= no more than ~ 1.5% overall noise contribution to MEs below 2.2 MeV
SPI Team Meeting, March 13, 2006 SPI — Electronic Noise Features Trixi Wunderer, SSL, UC Berkeley



Recheck SEs ...

* |s the electronic noise truly restricted to the regime 1.4 —
1.6 MeV?

e the electronic noise feature is more evident in spectra of
events with more than one event in one SPI time bin
e Select such events & look for

— Features different in “lonely’” and “paired” events
(problematic: PSD analyzes less of the “paired” SEs ... no
straightforward comparison between SES)

— Markedly different spectral behavior detector-to-detector
(without good explanation such as dead neighbor ...)

SPI Team Meeting, March 13, 2006 SPI — Electronic Noise Features Trixi Wunderer, SSL, UC Berkeley
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SEs 3+ per timebin

all Singles3p Det 0
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SINGLES one per timebin

OUTER det’s w/o dead neighbors only Dl RoilLiEL
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SINGLES 2+ per timebin

OUTER det’s w/o dead neighbors only Det7_RootID110
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High-statistics Det 7,13,15
no #evts-per-ﬂmebm selection

Rev. 250-404
. D13
Thanks to Karsten for this plot !! D15
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Conclusions

e Electronic noise events DO contribute to MEs
however:

— Only at a level of ~ 1.5% at max

— No reason to believe that for normal time periods (i.e. no increased
probability for random coincidences) this contribution should not
be equal for source and background data

e Electronic noise events contribute somewhat to SEs below 1.4
MeV

— again, for “normal” time periods this contribution should be equal
for source and background data

— But be aware of this esp. for high-rate situations and millisecond
timing analyses
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ISDC SPI software for OSA 6.0

* Bad pointing table with new sp1_obs point
* Background “templates™ (for spi1_obs back)

* Phase resolve analysis functionalities:
(sp1_phase hist + sp1 science analysis)

* New version of spirmf ?




Old spirmf version

data and folded model
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New spirmf version

data and folded model




ISDC SPI software for OSA 6.0

* Improved handling of SPIROS back option 3

* Spectra of empty fields with 0.5 keV bins as IC files
* sp1_flatfield
* New sp1_science analysis script

* spimodfit ? (Andy)
* sp1_obs fit & sp1 obs mrem ? (Jiirgen)
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New spi science analysis script

Pointing list ——— Observation Group

v

spi_science analysis (ROOT)

spi_obs_point pointings.fits
E Bins % spibounds energy boundaries.fits
spi_obs_hist gti.fits  dead_time.fits
Phase parameters evts_det spec.fits
Ephemeris spi_phase hist — — — —» evts_det spec phase i.fits

Phase Bins — — »

Orbit R

spi_obs back  spi flatfield back model.fits

spiros
Bspiros 77777 . phase i spectrum.fits
/ i T - spi_pulse pick
Images Sp + RMF ( )

XSPEC

— - - e e J— - dedm __A




SPIRMF validation

Pb with channel widths in the current
version

New versions tests on Crab spectrum
We didn’t validate version 1.8 for OSA 5.1
New version 1.9 has been produced



SPIRMF version comparison
Green V1.5 red : V1.8 white: V1.9

delta ¥
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SPIRMF V1.9 various binnings

unfalded spectrum

spectra_data_Crab.fits.log. 20 spectra_data_Crab fits.lin. 100 spectr
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SPIRMF V1.9 - various binnings

delta ¥
spectro_data_Crab.fits.log. 20 spectra_data_Crab fits.lin. 100 spectr
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Crab calibration : work from L. Kuiper

Crab Total (nebula plus pulsar) high—energy
—JI)OOS)keV spectrum

T |1|1I|] T T T T T T 17T T T T T 17171

o
o
0

E? x Flux [MeVg/CmE .S-MeV]
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GRAL/SP vectrum using SPIR 5
o
S X T
£ S
Chris R. Shrader & Volker Beckmann _
o | Exploration of the Universe Division, NASA Goddard Space Flight Center -
=
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SPIRMF

o The problem with SPIRMF 1.6
. solving the SPIRMF problem

« examples using SPIRMF 1.913



SPIRMF 1.6 - problem description

- At low S/N levels, defficiencies in original SPIRMF
version are not discernable

- High S/N (e.g. Crab) : dependence of slope and
spectral index on bin size reported by ISDC and CESR



SPIRMF 1.8 - problem halfway solved

- Error in the input-energy dimension off-diagonal term
renormalization was identified.

- Version 1.8 corrected this problem

- BUT: in case of extreme non-uniform binning, large
residuals -> bad fit results
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SPIRMF 1.9beta - problem solved!

- Version 1.9beta resamples the matrix in the vertical
(input-energy) dimension.

- Normalization, slope, and quality of fit are preserved
over a wide range of binning schemes (e.g. mix of
fine/coarse, log/linear binning)

- Final approval by ISDC and CESR requested



SPIRMF 1.9 beta
Crab data rev. 43+44
138 pointings
Count spectrum _' 299 ksec
single power law fit

Photon spectrum




S

Count spectrum

SPIRMF 1.9 beta

Crab data rev. 43+44
138 pointings
299 ksec

single power law fit

20-100 keV 50 log bins
100-1000 keV 30 bins

.........
..............



T SPIRMF 1.9 beta
T Crab data rev. 43+44
3‘ 138 pointings

Count spectrum R 299 ksec

single power law fit

20-100 keV 20 log bins
100-1000 keV 50 log bins
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| 1001000 keV 10

SPIRMF 1.9 beta

Crab data rev. 43+44
138 pointings

299 ksec

single power law fit

20-100 keV 50 log bins
bins

A 500



binning
-100
-50, 30
-20, -50
-50, -10
-50, 10
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SPIRMF interpolation procedure

- Input template SPIROS RMF derived from MGEANT
simulations:

100 mono-energetic “sources’

5x5 dithering, using pattern from rev. 44

process resulting data with SPIROS

output: rows of the RMF

- Resample matrix by:
bi-linear interpolation of off-diagonal values
linear interpolation of diagonal terms

- Problem:

output was always a square matrix

under sampling in input-energy dimension leads to
problems with non-uniform binning



SPIRMF interpolation procedure

- Solution: SPIRMF version 1.9beta expands matrix in

input-energy dimension, by a factor depending on
A\ =

- now flux is preserved, slope and quality of fit for wide-
range of binning schemes



How SPIRMF works

- Using latest SPI/INTEGRAL mass models, 100
logarithmically spaced mono-energetic photon sources
(20 - 8000 keV) are produced in separate Monte-Carlo
(MGEANT) runs. A 5x5 dither pattern, based on actual
pointing data from rev. 44 observations are used, with
mono-E sources placed at the Crab position.

- Count spectra are extracted using SPIHIST. Converted
into ISDC format (l.e. 100 DSP files). SPIROS then run
on each of the 100 data sets

- flux derived from SPIROS compared to MGEANT run.
Ratio for each input energy (near to 1.0) form the row-
wise normalization terms for the matrix.



How SPIRMF works

- This array of normalizations is thus applied in the same
manner as an ARF, although it is not an area correction.
Diagonal and off-diagonal distributions are the SPIROS
output.

- This is not a standard detector response matrix, in that
the units are not area. The effective area calculation is
done by SPIROS manipulation of the IRF.

- SPIRMF: Input is the 100x100 SPIROS RMF +
ebounds file. Input and output are square matrices.

- diagonal and off-diagonal are treated separately. Linear
interpolation performed along the diagonal.



How SPIRMF works

- Off-diagonal elements are applied to a 2-D bi-linear
interpolation.

The new rows need to be scaled by a delta-E factor.
Logarithmic spacing is used in determining the
interpolation points.

- Problem with sharp discontinuities: response efficiency
per detector channel is similarly discontinous. Wide bin
model flux gets scaled by a much larger factor.

- Wide channel binning amplifies sampling effects



IUG / Action 1.09: Diffuse Emission Analysis

Provide User Guidance for Diffuse-Emission Signal in SPI Data

- The IUG noted that the analysis of diffuse emission is more complex than for point
sources, and were concerned that it was currently not possible for general users to
analyze such data. The SPT team agreed to produce a document describing the
techniques used in the analysis of diffuse emission before the opening of the next AO.

“ How Diffuse Emission may Impact on Point Source Results
® How Diffuse Emission is to be Analyzed

Describe & Discuss Steps in Analysis of Extended Regions
(i.e. with diffuse emission playing a significant role):
1.generate appropriate data
2.generate background estimate
3.perform diffuse emission analysis
Comments:
%" Comment on OSA Standard Tool

“ Comment on SPI Tools as Available
“" Refer to Publications with Full Descriptions

<SPIMtg Mar06_DiffEm_OSA> Roland Diehl



Handling Diffuse Emission in SPI Analysis

* OSA Standard Tools
7« Data Generation:

““"Need Tool to Combine Many Revolutions with Appropriate Selections

“"0SAb5.1 standard processing on >100 revolutions:
impractical (need days of CPU, enormous memory)
'« Background estimation: Is not part of OSA 5.1
“"Some functionality in “spiros”; but spiros design = point-source
detection and fitting
-> does not have an option suitable for diffuse emission:
-> cannot input tracer skymaps

-> cannot define spatial representations of diffuse emission (e.g.
2D Gaussians)

-> The only option which could be relevant is the IMAGING mode,
but this is not suitable for spectral analysis.

“« Diffuse Emission: Is not part of SPIROS (“search sources of a type")

“"Some functionality in “spiros”; but NO input of SKYMAPS
foreseen as part of the fitting stage (at least for ‘general users’)
- see also P. Connell's 511 keV Studies of Dec 2004, and this meeting's update

<SPIMtg Mar06_DiffEm_OSA> Roland Diehl



Handling Diffuse Emission in SPI Analysis

Appropriate SPI Tools as Available (beyond 0SA 5.1 Standard Tools):
“« Data Generation and Background Preparation:

“" MPE tool “spiselectscw” combines many pre-processed revolutions,
extensive selection options -> ADD to OSA 6
(see also Xiaoling's presentation on the database generation)

F" spi_tools library: might offer some possibilities, but not a standalone tool, requires
user programming

¥ SPI Team's Background tools (e.g. spiorthomodel, spioffback,..)
-> ADD to OSA 6

'« Celestial Source Analysis:

= spidiffit would be suitable (precursor of spimodfit) but is not in OSA5.1.
-> ADD to OSA 6

= “spimodfit” (MPE): -> ADD to OSA 6
simultaneous fitting of
- many diffuse emission tracers
- backgrounds
- point sources,

all with flexible time variability and normalizations

*  Publications:

= A. W. Strong, R. Diehl, H. Halloin, V. Schanfelder, L. Bouchet, P. Mandrou, F. Lebrun, and R.
Terrier: "Gamma-ray continuum emission from the inner Galactic region as observed with
INTEGRAL/SPI", A&A 444 (2005) 495-503

& R. Diehl, H. Halloin, K. Kretschmar, A.W. Strong, W. Wang, P. Jean, G.G. Lichti, J. Knodlseder, J .-

P. Rogues, S. Schanne, V. Schonfelder, A. von Kienlin, 6. Weidenspointner, C. Winkler, C.
Wunderer: “26Al in the inner Galaxy",A&A (accepted 17/11/2005), 2006

%~ H. Halloin et al., in preparation, A&A, 2006

How to Document for the IUG?

<SPIMtg Mar06_DiffEm_OSA> Roland Diehl



SPIROS status report

P.H.Connell

University of Valencia



SPIROS — current state of art

Some long overdue bugs from ISDC corrected.

Changes made mostly for research problems at Valencia

Changes also made for requests from CESR.

All changes to be tested first at CESR.
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NEW — Source shape image for input

* Allows flux of source with known shape to be determined.
 Choose FITS file image containing source subset image.
e Enter its name “xxxx.fits[n]” in SPA_MODL in catalogue.
« Enter subset pixel-size in SPA_ PARS(1-2).

e Enter subset half-width in SPA_PARS(3-4).

* Enter subset centre-point in SPA_ PARS(5-6).

* In IMAGING mode returns flux in “ph/cm2/sec”.
e In DIFFUSE mode returns flux in “ph/cm2/sec/deg?2”.

 To be tested by CESR in next few weeks.



Gaussian diffuse source and IROS point source

DEC (deq)

Image of gaussian with FWHM of 2.0 degrees
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Gaussian diffuse source and IROS point source

DEC (deq)

Sigma of gaussian with FWHM of 2.0 degrees
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NEW — Output of images at end of TIMING mode

e Outputs source/residue image in TIMING-IMAGING mode.
* Checks if significant sources were forgotten in catalogue.
* Image flux is over entire spectrum — not each energy bin.

e User can start IROS search for additional sources.

« Additional sources found will get default timing binning.

e Should enable the most complete analysis possible.



NEW — Scan and selection of catalogue sources

* Allows selection of significant sources in catalogue.

« Activated with input parameter “kofsources” (POINT).
 Append “—CAT-FOV-CULL” or “~CAT-ALL-CULL", etc.
e Selects ALL or just FOV sources Iin catalogue.

o Select sources in IROS scan in sigma-level groups

* Appends and culls sources from significance group.

e Produces an initial solution for IMAGING/TIMING mode.



Problems with source catalogue selection

 Initial selection can produce non-significant sources.

« Lack of one real source can allow strange combinations.
o Strategy should first include all ISGRI + JEMX sources.
 Then make IROS-scan of catalogue for SPI sources.
 Then scan field of view for new sources — always culling.

e Have some pointing sequences no unigue solution?
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INTEGRAL Activities at GSFC

e providing low- and high-level data products through
HEASARC

o INTEGRAL Bright Source Catalog including the
« ISDC Source results

o INTEGRAL public data results

o INTEGRAL AGN Catalogue




HEASARC and INTEGRAL/GOF

- download previews and download the data

- get help with the analysis
- HEASARC as a known portal to high-energy data
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ISGRI images (8 energy bands)
SPIl images in FITS and JPEG.
ISGRI lightcurves (23-40-80 keV)
available in ASCII and JPEG.
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@ GODDARD SPACE FLIGHT CENTER o TR Search the INTEGRAL site: SPI pages

INTESRAL What's Mawr
HEASARC Site hap HEASARC Quick Links
MASA Homepags ---Cpiek Links---

““.@8a European Space Agency

NOW

Included

ABOUT INTEGRAL GOF SERVICES STAFF USER'S COMMITTEE RELATED SITES
I v | etk | Daa | Hroan e |  Documnio Like | 50CSMIpago | FAGe | Comot | in GOF

SPl analysis at the INTEGRAL Guest Observer Facility

last update: January 18, 2006

mEw 1he first INTEGRAL AGN Catalog pag eS

254 5.1 installed here at 35FC. Learn how to use it

INTEGRAL Bright Source Catalog and INTEGRAL Public Diata Besults

In-flight data and the 5P| eore program analysis

SPIROS significance map of the Galactic plane (20 - 40 kelf)

These pages provide information about INTEGBAL/SP| data analysis done at NASA Goddard Space Flight Center. On the fop you find the
navigation buttons.

Flease read the Mews page o get to know the latest changes.

The Online User Manuals are all you need to read to process 5P data.

D'ata which you can use for running your analysis can be found on the Data page.

IRFs and BMFs are needed to extract images and spectra from the 5P data. You find a list of available response files and
download themean this page.

Documentation is sometimes difficult to find. Here is a list of the relevant documents and links to SF1 related sites: Documentation &
Links. You find here descriptions of the DAL packets as well as links to the T, ISDAG, ISDC, and more useful documents.

In ease you hawe a question - please look into the Frequently asked questions list. Perhaps you find the answer there!




HEASARC and INTEGRAL/GOF

- analysis of public data
- results of >680 observations in the archive:
“INTEGRAL public data results”
- ISGRI and SPI lightcurves
for 140 bright sources:

“INTEGRAL Bright Source Catalog” including

- ISDC’s “INTEGRAL Source Results”
ISGRI fluxes in 2 energy bands (23-40, 40-80 keV) based
on OSA 5.1 analysis per science window (for ~200 sources)

- “INTEGRAL AGN Catalog” - detailed information about
68 AGN



Browse Home

Main Query Results

Tip

% HELP

Archive

hain Search Form = Search Results - Choose Data Products

Images generated by SAy Wew
Click on image to see full sS4 lew image

Ohject/Coordinates:

DEn Optical image, 2.83°
Coord. System:

Mazirmum Rowes:
Search Radius:

Reissue Query |

Search was hased on:

INGC 4151
resolved by SIMBAD {local cache) to [12 10 32,73, +39 24 19.6]
Ecuataorial, equino: 2000

|1nnu

PHMH

arc minutes

Reset |

Save Query To File |

RASS k-ray image, 75.0°
Images centered on requested position

@ Browse Tip: Do you know how to estimate the number of random matches in a cross-correlation® Learn more an this tapic or See all tips

Table Name/Row Count Summary
Click on takle name to view search results

INTEGRAL IBI5 Hard X-Ray Survey of Galactic Center

First IBI3/13GRI Soft Gamma-Ray Galactic Plane Survey Catalog

(intycca) . (ibisgpscat) .
INTEGRAL Bright Source Catalog {inthsch 1 (INTEGRAL Science Window Data (intscwd 206
INTEGRAL Public Fointed Science Window Data : . .

intscwpub 150 |INTEGRAL Public Data Results Catalog {intpublic) i
INTEGRAL Reference Catalog (intrefcat) 1 (IMTEGRAL Ohserving Program (intedgralan) 4

Redisplay |aS|TExtTahm

Printer-Friendly Yersion |

Save &Il Ohjects Ta File |

H




INTEGRAL Public Data Results Catalog {intpublic)

search radius used: 600.00°

Select Related Links| Services rey start time

" an Ui Nt

@ - |a0 ORMNSDX[FS  [2003-05-25 210301
@ [ |0 ORMNSDX[FS  [2003-05-25 210301
@ | |0 ORNSDX[FS |2003-05-25 210301
@ [ | a0 ORMSDX[P4 |2003-05-24 01:32:42
@ [ |0 ORMNSDX[F4 [2003-05-2401:32:42
@ [ |0 ORNSDX[F4 |2003-05-2401:32:42
@ [ | a0 ORMSDAX[74 |2003-05-2307:58:04
@ [ |0 ORMNSDX[FE  [2003-05-28 20:51:29
@ [ |0 ORNSDX[F6E [2003-05-28 20:51:29
@ [ | a0 ORMSDAX[PE  |2003-05-28 20:51:29
@ [ |0 ORMNSDX[F3I [2003-05-21 23:24:57

11 rows retrieved from intpublic

end time EXPOSUNE| N ra dec dither pattem
ik Sdrpsg U | O | Dk

2003-05-258 11:31:36 222657
2003-05-28 11:31:36 222657
2003-05-23 11:31:36 222657
2003-05-25 11:43:29(121378
2003-05-25 11:43:28121378
2003-05-25 11:43:28121378
2003-05-24 01:16:13/59185
2003-05-29 12:11:20| 54602
2003-03-29 12:11:20| 54602
2003-05-29 12:11:20|54602
2003-05-22 11:34:27 40520

MGC 4151|112 10 32 60(+39 24 20 6|Staring
MGC 415112 10 32.60(+39 24 20.6(5taring
MGC 415112 10 32 60(+39 24 20.6(Staring
MGLC 415112 10 32 60(+39 24 20 6|Staring
MGC 4151|112 10 32.60(+39 24 20.6(5taring
MGC 415112 10 32 60(+39 24 20.6(Staring
MGC 4736|112 50 53.10+41 07 13.6(5x5

MGC 415112 10 32.60(+39 24 20.6(5taring
MGC 415112 10 32.60(+39 24 20.6(Staring
MGLC 4151|112 10 32 60(+39 24 20 6|Staring
MGC 4736|112 50 53.10+41 07 13.6{5x5

i lnaune

Lt
Amnalgamated
Arnalgannated
Arnalganated
Armalganmated
Arnalgannated
Arnalgannated
Cella-Ceca
Arnalgannated
Arnalgannated
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I Eiy
0120050
0120114
0120259
0120050
0120114
0120259
0120068
0120050
020114
0120258
0120063

Search Offset

[1
0.030
0.030
0.030
0.030
0.030
0.030
472 765
0.030
0.030
0.030
472 768

Are you interested in data products?

1. Select the checkboxes for the rows of interest above,
2. un-check any data products you are not interested in:

Data Products awvailahle for intpublic
I Al

I FITS Results Maps (fits)

I JFEG Iages (jrgs)

Further Actions:

Do you wantto  Plot |5.ruur intpublic results? (help)

Do you wantto  Cross-correlate |5n:|ur intpublic results with another catalog or table? (help)

Do you want to all the columns for the rows selected

Display

above?

Do you want to query other services for the rows selected? fhelp)

SRIVICES:
¥ 5Pl Analysis Results (results) MED
I Science Window Lists (scwlists) sIMBAD '
skyWiewROEAT All- Skg-'
3. then click a button below. SkyWiewD53 -
INTEGRAL Bright Source Catalog (inthsc)
Search radius used: 15.00°
Related Services name SOUrce ra dec isqgri spi avyg flux | spiavg flux |spi high flux | spi high flux | spi low flux | spi low flux
Links L4 type L% | JL4F | detections EITDY Brror Eror
Select & Tt [mCrab] oty [mCrab] |LF1F [mCrap]| [mCrab] L4r
Y [mCrab] [mCrab]
@) [] | Ref OFMSD X|NGCHS|Sp1.5 121033043924 21157 25 3 35 4 B 2

1 row refrieved from intbsc

Search
Offset




kAozilla

File Edit ¥iew Go EBookmarks Tools Mindow Help

‘% ’@ \:af ‘gg hitpdiheasarcdew gsfo.nasa. gow/db-perl/ W 3Brovwsesydhdprods pl j Search [:-i
i Back ~ Forward | Reload Stop | & nttp: gsienasag P A Mh Print

i Ak Home | wfBookmarks ¢ Intermet 4 Lookup 04 NewaCoal

Browse Home Data Products for selected rows bisioll %

Choose Data Products - Fetricue Data Products

e Do you want to view a data product? Click on its hyperlinked data format.

e Do you want to retrieve data products in a tarfile? Check the boxes beside each product and click one of the butto
the bottom of the page.

- Select all products for all rows

INMTEGRAL Public Data Results Catalog {intpublic) FTOOLS

rev start time end _time EXpOSUre name ra dec dither patiem pi_Iname pno
74 Z2003-05-23 07:58:04 2003-05-24 01:16:13 53913849 MGEC 4736 12 50 53.10 +41 07 13.6 5=5 Della-Ceca 0120065

[ Select all products in this row

FITS Results Maps

[« I15GR1 Results MMap (rew? 4 MNGECA4736_ | SGERLits.gz) FITZ &S5z kB
[+ 5Pl Significance kMap 20-40 ke (rev74a NGECA736 SPIfits.g=) FITS E73 kB
Science Window Lists

[+ Science “Window List (dolsrew?4 NGECA736_cons.bd)
SPI Analysis Results

[« 5Pl Analysis Results (rew?7d NGC4736_results.d) AEC E kB
JPEG Images

I=-
i
3

1 kB

[<" 13GRI Significance Image 20-40 ke (rew?74_MNGECA7IE_ISGR1jpg) JFEG 125 kB

[<" =PI Significance Image 20-40 ke (rev74_MNGEC4A736_cons.jpg) JPEG Bz kB

TAR selected products | Create Download Script | Reset |

Sawve to Hera | What is Hera?




INTEGRAL Bright Source Catalog

Here we present the [apparently) brightest sources seen by INTEGRAL in the 20-40 kel energy band in public data. This is not a flug lmited
gampke. All results are from consclidated data in the 20 - 40 kel energy band. ISGRI analysis has been pedormed by Paizis & Chernyakova at
the INTEGRAL Science Data Centre, 5P| analysis was done at INTEGBAL Guest Observer Facility, Apparent flux variations of non-variable
sources are based on shot exposure times andfor far off-axis position. INTEGRAL/SP fluxes are based on the assumption that f20-4 0keV] =
0.1783 phiem**2/sec corresponds to 1 Crab. Highest fuxr measurements require at least a 3 sigma significance. Lowest fiux represents the lowest
measured flux with at least 1 sigma significance. The average fluxes is are weighted means of all measurements with at least 1 sigma significance
(if net mentioned different).

In ISGR] the Crab has a count rate of 99 counts/sec (20 - 40 ke) and 40 counts/sec (40 - 60 keV), respectively (determined for revalution 102

on-axis staring obseryation). For more information on sources seen by [SGRI, see also Bird et al. 2005, Apd aceepted. For the AGN seen by
INTEGRAL there is a special INTEGRAL AGN page

You can dovrnload the catalod in fits format here and use it as an input catalog (GNRL-REFR-CAT) in your analysis (note that the flux values in
this catalog are the same as in the ariginal ISDC reference catalog).

g Download the Bright Source Catalog on your FalmO58 or Pocket PCEB PDA g

Note! These are prelimirary resulis, and should only give a rough guide of wiat INTEGRAL can do with respect to point sources

INTEGRAL Bright Source Catalog

5Pl SPI SPI
Solrce Type RA DEC FSGRI ISGRI |average | highest lowest | 5Pl Remarks on
(J2000 0% ({J20000) detections resuols | flux flux flux lightcurve | SPlanalysis
[MCrab] | [mCrab] | [mCrab]
V708 Cas cy D025 49 (458917 22 4+ 2 4 +2 &
IGE 0037046122 HMXE D037 06 |+61 2200 gtz g2 g2 &
Zam Cas Be Star N0 6643 |(+6043 00 g+1 11+ 3 5+ P2 X
SMC X-1 HMXE 011705 |-F3 26 36 35 X 233 233 2215 &
sA 01144650 HMXE 011803 (+6517 30 13 +1 233 E+3 &
41J 01154634 HWXE 011832 |+63 44 24 E by 1143 5313 443 he
BX 01468946121 XREB 014700 |+61 21 24 132 18+4 g+4 he
MGEC 1275 Sy2 031948 |+41 3042 16+ 3 1543 10+£10 &
EXO 03314530 HMXE 033500 (+531024 290+ 2 FO7+6 24 * 26 & VO332453
v Pe - ] ¥ LT a] e EE =7 | =4 Mo dR o w ]




INTEGRAL Public Data Results

Scientific analysis for 5P and IBISASER! has been pedormed at MASA's INTEGRAL Guest Observer Facility and for some 1SGR1 data by

Faizis, Rodriguez, Chermnyakova &t al. at the INTEGBAL Science Data Centre. For ISGRI1 chech the header of the FITS files o see which

software version was used. For 5P look into the analysis results ASCI file.

Scientific results:

| = ISGRI significance JPEG image 20 - 40 ke [if not mentioned different on the map)

F = ISGRI results maps lintensity, ermor, significance, and exposure map) as a gzipped fits file (20,40,60,530,100, 150,200 400 ke bands

for meost of the fits files)

8 = 8Pl significance image 20 - 40 kel [JPEG)

F2 = 5P| significance map 20 - 40 ke (gzipped fits file)
L = 5Pl analysis results (ASCI file)

W = list of science windows (Mote! If the entries end on "swg_prp fits[1]", the list is for revision 1 data. When it ends on "swg fits[1]", it was

created for revision 2)

Revk fiTey T Te T (Time | S7Uee (hr-minses] | Heg:aramin arcsec]
370 52?355 :'I‘IU_I;EE 53?35‘{ ;'Gﬂfa 12600 Gal. Bulge mgian 1T:46:36.0 | -28:58:00.0
364 52?356 :'00623 g?g‘ ?503-23 12600 Gal. Bulge mgian 17:45:36.0 |-28:56:00.0
apg (20001019 (2005 019 lizeco |Gl Buige maion 17:45:36.0 |-26:56:00.0
36T gg?,lﬁg_':';;ﬁ f??555.;.1n4.15 12600 Gal. Bulge region 1T:46:36.0 |-28:58:00.0
366 ﬁg?j& ;',IG?' 12 fgﬂf{;‘ﬁﬂé 12 142800 Gal. Bulge region 1T:46:36.0 |-28:58:00.0
365 Eg?;ﬂ' ;'DUU' 10 ﬁg?f{?gﬂﬁ' | ze0n F3al. Bulge mgian 1T:46:36.0 |-28:58:00.0
364 ég?f;znaﬂa égiﬁl{?zﬂaﬂa 12600 5al. Bulge mgion 1T 45360 | -2B:RE:00.0
363 33?55;505'03 ',Elg?fd:‘laﬂ{ua 12600 5al. Bulge mgion 1T 45360 |-2B:RE:00.0
362 gg?ﬂ?ﬁfn fg?ﬁﬁﬁ?ﬂﬁﬂ@ﬂ 126800 53l. Bulge mgion 1745360 | -28:56:000
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INTEGRAL AGN Catalog

Beckmann, Gehrels, Shrader, Soldi 2006, 'The First INTEGRAL AGN Catalog”, ApJ accepted 69 n G N
Sources marked with an asterigk {(*yare new entries and not included in the paper

Here we present the AGN seen by INTEGRAL in the 20-40 ke energy band in public data. This is not a flux limited sample. Analysis has been pedormed at the INTEGRAL
Guest Observer Facility at MASANGSFC. Science window lists are for 10 degrees and 5 degrees extraction radius. INTEGRAL/SP| fluses are based on the assumption that .
flzo-40ke'] = 0.1 790 phlem**2/sec corresponds to 1 Crab. Average fluxes have been extracted fromcombined data. p u b I I C d ata

In 18GRAI the Crab has a count rate of 99 counts/sec (20 - 40 ke'ld) and 40 counts/sec (40 - 60 keV), respectively ([determined for revolution 102 on-axis staring obsenvation).
The 2-10 keV fluxes have been extracted from JEM- X2 spectral model fitting.

fou can download the cataloq in fite format here and use it as an input catalog {GNRL-REFR-CAT) in your analysis inote that the flux values in this catalog are the same as rev 19 149

in the original ISDC reference catalog).

Results shown here have been extracted using the D5A 5 version from July 2005. For SPI the reduction software SPIROS version 8.2 has been applied. For JEM-X still D54
4.2 has been used, as it provides better spectral extraction results.

Intrinsic NH lcorrected for Galactic absorption) references: I SG R I S P I
] ]

[L]: Lutz et al. 2004, [E]: Beckmann, Gehrels, Shrader, Soldi 2006, ApJ accepted, [B1]: Beckmann et al. 2004, [B2]: Beckmann et al. 2005, [T]: Tadarus database, [¥]: Young,
Wileon, Terashima, £t al. 2002, [M]: Matsumoto, Mawva, Maddox et al. 2004, [Le]: Levenson, Weaver & Heckman 2001, [8]: Sazonov & Revnivisew 2004 [S2]: Sazonov £t al. J E M _X
2005, [D05]: Donato, Sambruna, Gliozzi 2005

Cetails on some objects which were not detected in the INTEGRAL data can be found on the page about AGH not detected by INTEGRAL, res u ItS

INTEGRAL AGN Catalog

SPI SPI 5
RA DEC  |SCW |SCW KGRI average  ISGRI | image |analysis |f[2-10 ke¥] HH
Solice WP (20000) | (J20000) | 19° | 5° |resuts  flux | mage | 2040 | 2040 | 107 ecs | [10%em?] AL
[mCrahb] ke¥] ka¥]
*1E8 Bassani et al.
00334595 BLLse ||0035626|+595005 | X | X | AITS 0.0 |JPERETS [JPGRTS| X 0.36 + 0.08 [D0§] 2008, 220,086
MGEC 788 Sy1/z 0201064 | -06 45 56 X X EITS no  |JPGETS||JFSEITS X - = 150T]
NGC 1068 Sy 2 0242407 | -000048 | X | X | ATS | 00 |JEGFTS |JPGFATS| X - <002[T] M7
*Qs0 Bird &t al.
Bisd 462 Sy i 0244577 |+6225065 | X | % | FITS |31 +465|[JPGETS |JPGFATS| X 154031 one o0 044
Virani £t al.

*MEE 1142 Sy2 0265123 |-0011 1.7 | X - FITS |38 +16 |JFGFTS||JFPSFITS X - 7 20085;

2=0.025347

MNGEC 1275 Sy2 0319481 | +41 3042
3C 11 Sy 0418213 +35 01 36

FITS oo (|JEGETS |JPSEITS
FITS |04 +36 |JEGETS||JPSEITS

234 £0.03 3.74 [B]
- 0.634 [T]

|2=2 || |2=2
|2=2 || |22

Bassani et al.
O0E-

INTEGRAL AGN Catalog on-line



Usage of INTEGRAL high level results

September 2004)

Hits per month

Triangles:
INTEGRAL Bright
Source Catalogue

Circles:
INTEGRAL Public
Data Results




Conclusion

- HEASARC archive:

- get information about ~140 sources

- get information about >680 observations

- get the data, software, and documentation

- get help from the INTEGRAL GOF if necessary
- increased request for INTEGRAL high level
products through HEASARC
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