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26Al 
1809 keV 1.04 My

Woosley & Weaver 95

25Mg + p     26Al + γ
(27Al + ν    26Al + n)

Massive star winds
Core-collapse SNe
Classical novae
AGB stars

present in early Solar System



26Al - CGRO COMPTEL

Oberlack et al., 1997



INTEGRAL/SPI 26Al Observations

Central galaxy: Diehl et al. 2006 Cygnus OB Association:
Martin et al. 2009



INTEGRAL SPI – 26Al

Summary:

Flux (1.809 MeV) = 4.0 10-4 cm-2 s-1  -->  Mism(26Al)= 2.5 M

e.g. core collapse SNe at 2.5 century-1 with Mej(26Al)=10-4 M

# # # # And progenitor winds







Next steps: 26Al

Courtesy R. Diehl



60Fe   2.2 (3.0) My

Woosley & Weaver 1995

59 keV

1173,
1333 keV

 n captures on Fe

Core-collapse SNe
 Ne-burning
 He-burning

AGB stars ?
SNe Ia ? 



60Fe   2.2 (3.0) My

Only upper limits, some below theoretical 
expectations, until RHESSI (marginal) 
detection [Smith, D. M. 2004]. 

INTEGRAL SPI (Wang et al. 2007)

Flux (60Co lines) = 4.4 10-5 cm-2 s-1

--> Mism(60Fe)= 1.2 M0

59 keV

1173,
1333 keV



60Fe relative 

Mass production ratio (SPI only*):

  P(60)/P(26) = 0.25±0.09

n.b. other 26Al sources (novae, AGB)

* ~Cancel uncertainties due to angular 
distribution, etc.

Limongi & Chieffi 2006





44Ti emission from SNR

Source of 44Ca in nature

Made in α-rich freezeout of NSE

 high T  last matter ejected

 Fast expansion  jets 

68, 78 keV

1157 keV

Woosley & Weaver 1995



44Ti -- Cas A, IBIS    

Renaud et al. 2006

Summary:  all instruments
consistent with:
Line fluxes = 2.5 10-5 cm-2 s-1

M44 = 1.6 10-4 MO



Where are the other 44Ti SNR?

The, et al. 2006
l

b

Solution? 
Rare events (yet unseen) 
make most 44Ca, Cas A 
yield high for core 
collapses?

IBIS - 
Renaud et al. 2004, 
following many others

Re: Cas A
 standard rates/yields
 44Ca abundance



Summary

 ~ slow sqrt(t) improvement

 Significantly more data in hand & accumulating

 Local 26Al regions

 Improved 60Fe detection

 Spur theoretical studies

 44Ti search updated


