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Introduction: Aim of the study

- What do we want to do”?

- Why?

<D Chemical Evolution Model: Spitoni+19, &3, Vasini+la,+24

- Parameters and assumptions

- 2D results: SFR, novae and 26A|

Conclusions
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VWe want to study in a more detailed way the distribution of 26Al in the Milky VWay

26A\ is a tracer of the star formation: lifetime of ~ 1 Myr, produced by massive stars
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VWe want to study in a more detailed way the distribution of 26Al In the Milky Way

26A\ is a tracer of the star formation: lifetime of ~ 1 Myr, produced by massive stars

Vasini+22:
Chemical Evolution model with 1D approximation
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26A\ is a tracer of the star formation: lifetime of ~ 1 Myr, produced by massive stars

Vasini+22:
Chemical Evolution model With@pproxim@ -
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Chemical Evolution model with@pproxim@ > The scenario Is too simplistic for 26A
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VWe want to study in a more detailed way the distribution of 26Al In the Milky Way

26A\ is a tracer of the star formation: lifetime of ~ 1 Myr, produced by massive stars

Vasini+22:
Chemical Evolution model with@pproxim@ > The scenario Is too simplistic for 26A

~ homogeneous mixing does not hold for Short Lived Radioisotopes: 2D model needed
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~ How much the results of Vasini+2022 about 26Al are affected by the choice of 1D over 2D model”
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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”

NVassive stars are not the only astronomical production site of 26A|

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

- Nova systems do not trace the SER
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Spitoni+2019,+2023: 2D model can trace the alpha-element abundance oscillations in an annulus

NVassive stars are not the only astronomical production site of 26A|

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

- Nova systems do not trace the SER
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~ How much the nova contribution affect the precision of the 26Al SF
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

From Vasini+22:
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

From Vasini+22:

- Schmidt - Kennicutt SFR + two infall law

SFR [Msun Gyr-1 pc-?]
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SFR
Prantzos+18
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

From Vasini+22:

- Schmidt - Kennicutt SFR + two infall law

- Kroupa+93 IMF

SFR [Msun Gyr-1 pc-?]

10
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SFR
Prantzos+18
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

From Vasini+22:

- Schmidt - Kennicutt SFR + two infall law

- Kroupa+93 IMF

- Pollution from

SFR [Msun Gyr-1 pc-?]
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

OOOOOOOOOOOOOOOOOOOOOOOOOO

From Vasini+22:

- Pollution from

- Schmidt - Kennicutt SFR + two infall law

- Kroupa+93 IMF

~ Supermovae |,1b,lc
Producers of 26A|
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> Supernovae la
(Matteucci & Greggio 86)
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

©" DI TRIESTE

- Pollution from

From Vasini+22:

- Kroupa+93 IMF

- Schmidt - Kennicutt SFR + two infall law

~ Supermovae |,1b,lc
Producers of 26A|

> Supernovae la
(Matteucci & Greggio 86)

- Novae
(D’antona & Matteucci 91)

Producers of 26Al

OOOOOOOOOOOOOOOOOO
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23

From Spitoni+23:

- 2D modgel

Arianna Vasini 18 Sep. 2024

NPA

XX

OSSERVATO
¢ DI TRIESTE

RIO ASTRONOMICO

4/8



<D CE model ACNCN | Z8, UNIVERSITA

Model: prescriptions from Vasini+22 and Spitoni+23

& OSSERVATORIO ASTRONOMICO
¢ DI TRIESTE

From Spitoni+23:

- 2D modgel

1.Divide the annulus into 36 segments of 10° each

2R, 1) — 2R, @, 1)

NPA
Arianna Vasini 18 Sep. 2024 XI 4/8




AN\ % UNIVERSITA
“ Sl

(TR m (\ﬁ!ﬂ)s DEGLI STUDI
s = | \&&’ DITRIESTE

2D CE model
f'oﬁ\gm % INAF

Model: prescriptions from Vasini+22 and Spitoni+23 Symar

From Spitoni+23:

M(Y)
[kpe]

y [kpc]
M(y)
[kpc)

- 2D modgel

1.Divide the annulus into 36 segments of 10° each

2 )
20 <15 <10 -5 O 5 10 15 20 20 <15 <10 -5 O 5 10 15 20
X [kpe) X [kpe)
3 2 3
- t=300 Myr

2R, 1) — 2R, @, 1)

M(y)
[kpe)

M(y)
[kpc]

2.Create a modulation function dependent on
radius, azimutnh and time-step

vy [kpc]
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2D CE model

Model: prescriptions from Vasini+22 and Spitoni+23 LT I

From Spitoni+23:

M(Y)
[kpe]
M(y)

y [kpc]
M(y)
[kpc)

- 2D modgel

1.Divide the annulus into 36 segments of 10° each

2 )
20 <15 <10 -5 O 5 10 15 20 20 <15 <10 -5 O 5 10 15 20
X [kpe) X [kpe)

3 ’
- t=300 Myr

2R, 1) — 2R, @, 1)

M(y)
[kpe)
M(y)

vy [kpc]
M(y)
[kpc]

2.Create a modulation function dependent on
radius, azimutnh and time-step

20 <15 <10 -5 0 5

4 | S —___ ,
=20 ~-15 =10 -5 O 5 10 15 20
X [kpe]

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

3. Apply the modulation function to the SFR

Ww(R, ¢, 1) — w(R, H)M(p)
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Results

Results:
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Results: <6Al distribution - with or without novae
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Conclusions

26Al has a halt-lite of ~ 1 Myr and Is produced by massive stars, therefore it Is a star formation tracer
VWe alreagy estimated the 26Al in the Galaxy with a 1D chemical evolution model in Vasini+22

Nova systems also produce 26Al

» how much the nova contribution influence the tracing of the SFER'

VWe adopted the 2D chemical evolution model from Spitoni+19,+23 and the prescription from Vasini+22 and
lested to nucleosyntnesis models: M1 with novae, and M2 without novae

We found that:

-as expected, the nova distribution does not trace the spiral arms. The peaks of novag Is In the SFR minima

- 26A| distribution traces the spiral arms better iIn model M2

-In model M1 the peaks of 26Al Is ~33% higher than the minima, for model M2 they are ~126% of the minima

None of the two models reproduce t

novae in the bulge produce 10 tim

ne 26Al olbserved. Model M1 can reproduce the observations only if the
es more 26A| (Izzo & Della Valle 2020)

Arianna Vasini 18 Sep. 2024

NPA

XI

3/8




