Nucleosynthesis and Diffuse-Emission Studies
with INTEGRAL

Assessment of AO-6 Plans, Stalus, Prespects
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AO-6

In the A0-6 six "Key Programme™ observations (the Galactic Centre region, North Edliptic Pole, Cygnus region, SMC and 47 Tuc, vela
cluster, and Galactic positron annihilation line) for a total of 12 Msec were incduded in this Call, and scientists were also invited to
submit proposals for the data analysis of scientific targets located in these regions. A total number of 118 proposals (included in the
179 above), associated with the "Key Programmes”, was received. These associated proposals do not require additional observatory
time.

Proposals per category

In the following table we give the breakdown of number of proposals as a function of the proposal category. The numbers for
proposals associated with the Key Programmes are given in brackets, Note that the numbers on requested observing times do
include TOO proposals, but it has been assumed here, that a typical TOO proposal requests about 10% of its total observing time as
entered into PGT from all the candidate sources induded in a TOO proposal. Further analysis may modify this assumption but the
impact on the overall results should not be large.

Category MNumber of Requested observing Owversubscription 0 9
proposals time (Ms)
(# of (requested
proposals) time)
Compact galactic 30 18.1 1.78 49.2 32.1
objects
(71) (= (-
Extragalactic 20 30.3 2.97 32.8 53.7
ohjects
(21) (- (-
Mucleosynthesis 3 1.0 0.10 4.9 1.8
(2) (- (-
Miscellany 8 7.0 0.69 13.1 12.5
{18) (- (-}
Total requests for 61 56.4 5.54 100 100
observing time
Total associated
with KP 118 (-) {-) (-) {-)
Total
179 56.4 5.54 100 100

Numnbers for proposals associated with the Key Programmes, not requesting observing time, are given in brackets.

The Time Allocation Committee, whose purpose is to peer review all proposals and recommend a sdentific observing programme to
ESA, will meet from May 19 to May 22 at ESAC. Following this meeting, ESA will announce the approved programme for 40-6, which
will begin on August 16, 2008.
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Nucleosynthesis Studies with INTEGRAL

* Science Goals

“ Understand Positron Annihilation in the Galaxy

“ Understand and Use Galactic 2°Al Radioactivity

“c Probe Supernova Explosion Mechanism through #Ti

’c Constrain Massiv-Star Interiors through ¢Fe/2¢Al Ratio

' Be Ready for Supernova Ia Diagnostics through %°Ni

“ Search for Nova Radioactivity, Line Transients, ... the unknown

* Science Prospects

“ INTEGRAL's Database for the Galaxy will be Unique (~COMPTEL)
“c SPT will Remain the Best-Ever Spectrometer
“c Future Missions Could Best Advance Specific-Source Constraints
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Achievements and Challenges, in more Detail

* Positron Annihilation Emission
Is the Bright Bulge-Like Emission Symmetric and Centered?

“"SgrA*,

or Source Populations,

or Dark-Matter
Annihilations?
&

What are Parameters of the Disk Emission?

¥ Asymmetric?
—>LMXB as
main sources?

# Latitude Profile?
—>DM contribution?
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Science Result: 26A|

SPI High-Resolution Spectroscopy Pushed s
the Velocity Contraints Towards the 2510}
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Achievements and Challenges in more Detail

\\l// T

* 26A| Emission

Peculiar Dynamics
in the
inner Galaxy?

A Window to

26A) line-energy shift [keV]

0
Galactic longitude [deg]

¥ tikpo)

.
Active
Nucleosynthesis i
Beglons ; |
in the e LD
Galaxy? il

&
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Contaminations from Underlying or Nearby Instrumental Lines?

.i:u SPT Instrumental Bgd Paper: 180865 7
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Science Result: OFe
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Marginal Result

“"Problematic Instrumental Lines
- ©60Co Buildup, 1337 keV Ge Line
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"Imaging" Bgd: Interior, or from Outside

* SPI 19-Ge Detector Arrangement within B6GO Shield

Use Relative Contributions to Signal per Detector
“" Homogeneous Irradiation & Performance <-> Equal Shares
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Science Result: 44Ti from Cas A

S NP S TR | #Wﬁﬁw

107 L | | L 4 10% ! ! !
2a 25 T aa a5 aa 1140 1148 1180 1160

1158
Enerdy (ke'V)

«Joint analysis of all lines with SPI (INTEGRAL’s spectrometer)
«Total significance ~3 sigma

Flux consistent with IBIS (2.1+0.7)x10-> ph cm-2s-1

sAdditional line broadening: 430+240 km/s

*Bulk velocity: 500+200 km/s (redshifted, like Fe-K?)

o|.e. 44Ti is within reverse shock (i.e. cold/freely expanding)

&% Jacco Vink Integral observations of Cas A: 44Ti properties & hard X-ray continuum 14
Fw SchioB Ringberg, January 8, 2008

+ SNR Kinematics with y-Ray Lines

““"Internal Consistency Checks on Intensity, Systematics
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Luminosity, x10% erg s-!

Achievements: Galactic Ridge Emission

Ridge Emission Decomposed into:
Identified Sources

+ Unresolved Sources

+ Diffuse Emission

““"Sources Dominate up to ~100 keV
IBIS Studies: Mostly Unresolved CV's and XRE

=" Diffuse/Unresolved Emission Dominating
at >150 keV

Truly-Diffuse Emission Explains Measurements
(SPI Range)

There May be an Unresolved Source Contributi
(COMPTEL Range)
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Achievements and Challenges, Diffuse Galactic Emnssuon

* Diffuse/Unresolved Ridge Emission - .=, -

Is there an unresolved-source component? %% /w %M”
a T R I
What is the proper ISRF and CR Spectrum?; =t v

o

E e
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. S h ooErms
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Nucleosynthesis Studies with INTEGRAL

* Science Goals

“ Understand Positron Annihilation in the Galaxy
““"Imaging Survey in the Disk & Bulge 'Fringes'
““"Program Pursued OK

“ Understand and Use Galactic 26Al Radioactivity
““"Deep Exposures of Star-Formation Regions
“"Program Pursued ~as Side Effect of Annihilation (?)

“c Probe Supernova Explosion Mechanism through #Ti
“"Deep Exposures of Cas A, (LMC?). Use GP Survey
““"Program Pursued ~ok

“« Constrain Massiv-Star Interiors through ¢Fe/2¢Al Ratio
““"Galactic-Plance Surveys: Cygnus -> Different Regions
= ~ok

7’ Be Ready for Supernova Ia Diagnostics through °°Ni
“"Hope

“ Search for Nova Radioactivity, Line Transients, ... the unknown
““"GP Survey; Hope
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Diffuse Emission & Nucleosynthesis Studies

* Science Goals

Understand Galactic-Ridge Emission (Diffuse/Src) in Galaxy

Understand Positron Annihilation in the Galaxy

Understand and Use Galactic 26Al Radioactivity

Probe Supernova Explosion Mechanism through 4Ti

Constrain Massiv-Star Interiors through °°Fe/26Al Ratio

Be Ready for Supernova Ia Diagnostics through °¢Ni

Search for Nova Radioactivity, Line Transients, ... the unknown
* Next

Key Programmes Need Good Complementarity
““"Allow / Cater for Community Assessment of Best Plans

Factors of ~2 are Important for Most/All Goals

““”More Caution with "already observed", "not enough exposure" Rejections

Prospects are Good
“"Goals Benefit from Deepening of Exposures in Already-Interesting Fields

“"Replace Annual TAC by Bi-Annual KP Symposia?
(open discussion & compromise)
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