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GAIA GEIMSJONAUKINN - 1500 MILLJON STJORNUR
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Youtube: Full-sky movie of the Gaia DR2 catalogue and the motions of the stars (with zoom in)




GAIA GEIMSJONAUKINN - 1500 MILLJON STJORNUR
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Youtube: Full-sky movie of the Gaia DR2 catalogue and the motions of the stars (with zoom in




® Bogamadurinn

DVERGVETRARBRAUTIR ® Dverovetrarbraut
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» Vetrarbrautin okkar hefur yfir 70 minni dvergvetrarbrautir 2
sporbraut um sig, og tugi af stjornustraumum.

Breiddargrada

Gogn fra:
Battaglia et al. 2022
Ibata et al. in prep.

Lengdargrada



® Bogamadurinn

DVERGVETRARBRAUTIR O Dyeroverarbraut
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» Dvergvetrarbrautir: Algengustu vetrarbrautirnar, fyrstu vetrarbrautirnar
til ad myndast i heiminum, heimili fyrstu stjarnanna, sameinast til ad
mynda steerri vetrarbrautir.

Gogn fra:
Battaglia et al. 2022
Ibata et al. in prep.

Lengdargrada



® Bogamadurinn

DVERGVETRARBRAUTIR ® Dverovetrarbraut
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» Stjornustraumar: Leyfar af gomlum dvergvetrarbrautum sem hafa verio
slitnar 1 sundur og stundum gleyptar af Vetrarbrautinni okkar,

Breiddargrada

Gogn fra:
Battaglia et al. 2022
Ibata et al. in prep.

Lengdargrada






DVERGVETRARBRAUTIR
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DVERGVETRARBRAUTIR ® Dverovetrarbraut
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» Uppbygging Vetrarbrautarinnar okkar

» Uppruni frumefnanna

Breiddargrada

Gogn fra:
Battaglia et al. 2022
Ibata et al. in prep.

Lengdargrada



SAGA FRUMEFNANNA
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Eftir Stéra hvell voru engin frumefni nema
vetni og helium

H og He




SAGA FRUMEFNANNA
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Fyrstu
sprengistjornurnar

Fyrstu

stjornurnar



SAGA FRUMEFNANNA
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Fyrstu Sprengistjornur
sprengistjornurnar ~ Raudir risar (AGB)
/ Sprenging hvitra dverga (SNla)
s -
Fyrstu
/ Samruni

a nifteindastjarna

stjornurnar

VETRARBRAUT



SAGA FRUMEFNANNA

% K
K2 %
o Yo KX

Minni vetrarbrautir eru
frumstaedari

Staerri vetrarbrautir framleida
meira af frumefnum



DVERGVETRARBRAUTIR ERU FRUMSTADAR
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FYRSTU STJORNURNAR
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» Fyrstu stjornurnar eftir Stéra hvell bara gerdar ur vetni og heliumi.
» Liklega massameiri en stjornur sem myndast i dag.
» Stjornur med M < 0.8 Mg eru ennpa a lifi i dag!

» Engin af pessum stjornum hefur fundist ennpa!

Formation of
the Solar system
(9 billion years)

Early
galaxies

appear

Dark ages
Stori hvellur

Modern
galaxies

Ennpa a lifi!

thousand
years

1 billion
years

Today



FYRSTU STJORNURNAR ENNDbA A LIFI?

Sextans/
£0.5 | Carina

Eru fyrstu VETRARBRAUT z
SY Or?lfrn,a.r? Massalitlar stjornur lifa “ 05
ennb ada hf & lengur en aldur alheimsins!
1 .
Fornax/
0.9 = sagittarius
I
4 —2 0
[Fe/H]

Rossi, Salvadori & Skuladottir 2021



LIKON AF MINNSTU DVERGVETRARBRAUTUNUM
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Ef vid gerum rad fyrir mismunandi
massadreifingu fyrstu stjarnanna
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Rossi, Salvadori & Skuladottir 2021



LIKON AF MINNSTU DVERGVETRARBRAUTUNUM
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Ef vid gerum rad fyrir mismunandi
massadreifingu fyrstu stjarnanna
X

Rossi, Salvadori & Skuladottir 2021



N/ESTA KYNSLOD STJARNA
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Fyrstu
sprengistjornurnar Saga
.a et vetrarbrautarinnar

En hvad um
deetur fyrstu
stjarnanna?

VETRARBRAUT

Massalitlar stjornur lifa
lengur en aldur alheimsins!



KOLEFNISRIKAR STJORNUR
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KOLEFNISRIK STJARNA | SCULPTOR!

Skuladottir et al. 2015
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Skuladottir et al. 2021

AS0039: [Fe/H]=-4
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Skuladéttir et al. 2021

AS0039: KOLEFNISRYR!
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» Laegsta kolefnismagn sem hefur nokkur sinni verid meelt { stjornu!

» Frumstaeodasta stjarna sem hefur nokkurn timann fundist i annarri

vetrarbraut!
1.1

AS0039 C-rjr
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AFKOMANDI OFUR- SPRENGISTJORNU'
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Skuladottir et al. 2021
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Yields: Heger & Woosley 2002; 2010, Iwamoto et al. 2005
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Ofur-Sprengistjornur
hafa um 10 sinnum

meiri orku en venjulegar
sprengistjornur!




AFKOMANDI OFUR-SPRENGISTJORNU

LO STUDIO SU THE ASTROPHYSICAL JOURNAL LETTERS
ASt ro n O m e rs M ay H ave J USt Fo u n d Tracce d'una devastante supernova primordiale
o o o ore .. , . . ’ o ge . . .. |
Evidence of The Very First Stars in Qur | [ e

d'una ricerca guidata da due ricercatrici dell’Universita di Firenze associate all’lstituto nazionale di

Universe

& UfFficio stampa Inaf

SPACE 19 October 2021 By M|CH ELLE STARR Nel profondo del tempo, quando l'universo era

ancora bambino, circa 13,5 miliardi di anni fa,
da un mare calmo e oscuro costituito solo da
idrogeno ed elio apparvero le prime stelle. Si
pensa che fossero stelle piu massicce del no-
stro Sole, dunque destinate a morire esploden-
do come supernove e diffondendo nell'am-
biente circostante i primi elementi chimici pe-
santi forgiati durante la loro evoluzione: carbo-
nio, ossigeno, ferro, zinco... La ricerca delle
tracce delle prime stelle & ad oggi una delle
frontiere pit affascinanti dell’astrofisica e del-
la cosmologia. Dal gas arricchito di elementi
chimici derivanti dall'esplosione di quei primi
astri sono infatti nate le stelle di seconda ge-

nerazione. Di queste ultime, le stelle di piccola La galassia nana dello Scultore (Sculptor dwarf galaxy).
Crediti: Eso/Digitized Sky Survey 2

New Evidence of the First Stars Could Reveal How Our Universe Switched
On

Providing crucial clues to the 'first steps of the universe.'

The Sculptor dwarf spheroida

Brad Bergan

Published: Oct 19, 2021 01:26 PM EST



FYRSTU STJORNURNAR
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Nesta kynsloo
stjarna

Dcetur fyrstu
stjarnanna?




DVERGVETRARBRAUTIR

Nordur

Breiddargrada

Lengdargrada
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LDWARFS / 4DVERGAR
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» 4DWARFS - 4MOST konnun um dvergvetrarbrautir og
stjornustrauma peirra

> PI. Skuladéttir - 520 000 ljésleidaraklukkustundir.

Skiladottir et al. 2023a (4DWAREFS)




LDWARFS / 4DVERGAR
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ESO Public Spectroscopic Survey Phase 1 Lol

4MOST survey of dwarf galaxies and their stellar streams
(ADWARFS): Small but fundamental

Pl: Asa Skuladéttir [1,2] e-mail: asa.skuladottir@unifi.it

Cols: Anish M. Amarsi [3], Alimudena Arcones [4,5], Giuseppina Battaglia [6,7], Sven Buder [8], Benoit
Céoté [9], Simon W. Campbell [10], Marius Eichler [4], Diane Feuillet [11], Andrew J. Gallagher [12],
Viola Gelli [1,2], Melanie Hampel [10], Michael Hanke [13], Camilla J. Hansen [12], Sten Hasselquist
[14,15], Vanessa Hill [16], Rodrigo Ibata [17], Nikolay Kacharov [12], Amanda Karakas [10], Andreas
Koch [13], Karin Lind [18], Maria Lugaro [9], Davide Massari [19,20,21], Thomas Nordlander [8,22],
Moritz Reichert [4], Martina Rossi [1,2], Ashley Ruiter [23], Stefania Salvadori [1,2], Ivo Seitenzahl
[23], Eline Tolstoy [21], Theodora Xilaki-Dornbusch [24].

» VerOmeeti gagnanna um ~400 milljonir islenskra kréna



4MOST A VISTA SJONAUKANUM
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» Tekur 2400 litrof 1 einu!
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LDWARFS
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lnDWARFS LYKILSPURNINGAR
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Hverjir eru eiginleikar fyrstu stjarnanna?

Hvernig urdu frumefnin til og hver er saga
peirra?

Hverjir eru hreyfifraedilegir eiginleikar
dvergvetrarbrauta?

Hvernig byggdust vetrarbrautir upp fra
smaestu dvergvetrarbrautunum?
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» Dvergvetrarbrautir eru frabaerar!
> Vid erum ad 6dlast nyjan skilning 4 edli fyrstu stjarnanna.

» Vio lifum a gullold stjarnedlisfraedinnar!
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Logo eftir Martina Rossi

This project has received funding from the European Research Council (ERC) under the European Union’s
Horizon 2020 research and innovation programme (grant agreement No. 804240).



