
Tracing the MW spiral arms with 26Al: 
the role of novae in the 2D distribution of 26Al 

Arianna Vasini - University of Insubria, Como 
In collaboration with Prof. F. Matteucci & E. Spitoni - University of Trieste 

arianna.vasini@inaf.it 
NIC 2025

C
O
M
O

LAK
ECENTERFO

R

ASTROPHYSIC
S

mailto:arianna.vasini@inaf.it


Outline

Introduction: 26Al in astrophysics 

2D Chemical Evolution Model: Spitoni+19, 23, Vasini+22,+24 

Conclusions

- What do we want to do? 

- Why?

- Parameters and assumptions 

- 2D results: SFR, novae and 26Al
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Chemical evolution of SLR isotopes: 26Al 
Nuclear and astrophysical properties

Introduction

26Al main production sites:
Massive stars Nova systems(?)

τ26Al ∼ 1.05 Myr

26Al

•Novae are WD that accrete matter from a companion


•An explosion is triggered but the nova doesn’t die


•The matter accretion continues until a new explosion


•Novae can experience up to 104 explosions during their lifetime
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Diehl+05

COMPton TELescope  
(COMPTEL, Schönefelder+84): 

• 1.5 - 2  of 26Al within 5 kpc from the Galactic centreM⊙

26Al & 60Fe observations 
COMPTEL, INTEGRAL and COSI
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Diehl+05

Bouchet+15

26Al & 60Fe observations 
COMPTEL, INTEGRAL and COSI

INTErnational Gamma-Ray Astrophysics Laboratory  
(INTEGRAL, Winkler94): 

• 1.7 - 2  of 26Al within 5 kpc from the Galactic centre 
• 1-6  of 60Fe within 5 kpc from the Galactic centre
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Diehl+05

26Al & 60Fe observations 
COMPTEL, INTEGRAL and COSI

Introduction

COmpton Spectrometer and Imager 
(COSI, Tomsick+ 2019): 

•will detect the 26Al in each ring around the Galactic center; 
•will be able to observe outside of the Milky Way (observations of the LMC)

COMPton TELescope  
(COMPTEL, Schönefelder+84): 

• 1.5 - 2  of 26Al within 5 kpc from the Galactic centreM⊙

INTErnational Gamma-Ray Astrophysics Laboratory  
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• 1.7 - 2  of 26Al within 5 kpc from the Galactic centre 
• 1-6  of 60Fe within 5 kpc from the Galactic centre
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Introduction

Aim: what do we want to do?

We want to study in a more detailed way the distribution of 26Al in the Milky Way
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homogeneous mixing does not hold for Short Lived Radioisotopes: 2D model needed
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Introduction

Aim: why?

Spitoni+2019,+2023: 2D model can trace the alpha-element abundance oscillations in an annulus
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Introduction

Aim: why?

Spitoni+2019,+2023: 2D model can trace the alpha-element abundance oscillations in an annulus

How much the results of Vasini+2022 about 26Al are affected by the choice of 1D over 2D model?

Massive stars are not the only astronomical production site of 26Al 

Nova systems contribute too: 
-delay for the formation of the white dwarf 
-delay for the cooling time 

                Nova systems do not trace the SFR

How much the nova contribution affect the precision of the 26Al SFR tracing?
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Chemical evolution of 26Al: 2D MW 
Vasini, Spitoni, Matteucci, Cescutti & Della Valle 2024
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26Al producers: 
massive stars

Spiral are 5 times less visibile 
if novae are included 

26Al is not a pure SFR tracer 
60Fe is a better tracer
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Chemical evolution of 26Al: 2D MW 
Vasini, Spitoni, Matteucci, Cescutti & Della Valle 2024

26Al producers: 
massive stars + nove

26Al producers: 
massive stars

1.028 M⊙

0.265 M⊙

vs 2  observedM⊙

theoretical 26Al is too low
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26Al producers: 
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theoretical 26Al is too low

two different nova populations:

disc novae 
(regular novae)

bulge novae 
(Enhanced nucleosynthesis 

x10 disc novae)

2.88 M⊙

If bulge novae eject up to x10 
more matter than a disc nova 

we reproduce the observations
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Conclusions
Chemical evolution + INTEGRAL data                     constraints on the 26Al production

Milky Way 2D (Vasini+24): 
• 1D models have limitations             we developed a 2D model  
• novae smooth out the spiral arm pattern              26Al is not a pure SFR tracers, 60Fe traces it better 
• we cannot reproduce the observations               increased production by bulge novae (already observed)

Milky Way 1D (Vasini+22): 
• Only by including production from novae we can reproduce the observations           novae are 26Al sources
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