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NUCLEOSYNTHESIS:
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NUCLEOSYNTHESIS:

la/Fe] vs. |Fe/H] Evolution o ., Core-Collapse SNe

» Short enrichment
> % / timescale (~10-100 Myr)

| f @masfj:"e » Produces higher fraction
| L of a elements

b
%

0.4 .
— ' ‘ CC-SNe + Si Ca
qu_) ' " TypelaSNe
-  Enrichment Type la SNe
— solar level ' AN w0 .
0 CEPD EMSNR  NLS TEDTY wmame OGS SND SNER OEREN W 'i:: Y QUED U D 4 Mot } Longer enﬂChment
' N = timescale (>100 Myr)
SO, . .
| 3.0 ~ " ) Produces higher fraction
| of Iron-Peak elements
4.0 15 -1.0 0

[Fe/H]

Image Credit: Cristina Chiappini Image Credit: Cristina Chiappini



NATHAN
SANDFORD MASSIVELY PARALLEL SPECTROSCOPY FROM SPACE 22 JUN 2021

|a/Fe| IN THE MILKY WAY
DISTANCE ~ 25 KPC

» APOGEE Survey (2.5-meters)
» 10° MW stars
» High-Resolution, Near-IR Spectra

» R ~ 22500, 1.5-1.7 um, S/N > 100
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la/Fe| IN THE MILKY WAY
DISTANCE ~ 25 KPC
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la/Fe| IN MILKY WAY SATELLITES
DISTANCE ~ 100 KPC

» Keck/DEIMOS (10-meters)

» 10*MW dSph stars
» Medium-Resolution, Red-Optical Spectra

o, » R ~ 6500, 6500-9000 A, S/N ~ 50
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a/Fe] IN MILKY WAY SATELLITES

ISTANCE ~ 100 KPC
[a/Fe] vs [Fe/H] (APOGEE DR16
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la/Fe| IN MILKY WAY SATELLITES

DISTANCE ~ 100 KPC
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la/Fe] vs [Fe/H] (APOGEE DR16)
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la/Fe| IN THE M31 SYSTEM

DISTANCE ~ 0.8 MPC

PAndAS survey | PAndAS Su rvey of

[Fe/H] ~ -2.3

M31 & M33

» Lots of substructure

» Very different accretion
history than the MW

» How does this manifest in

[a/Fe] vs. [Fe/H]?

Martin+ 2013; McConnachie+ 2018
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la/Fe] IN M31 SATELLITES

DISTANCE ~ 0.8 MPC M31 Satellites

PAndAS survey
[Fe/H] ~ 2.3

[o/Fe]

[Fe/H]
Martin+ 2013; McConnachie+ 2018 Kirby+ 2020
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la/Fe] IN M31’S OUTSKIRTS

DISTANCE ~ 0.8 MPC

PAndAS sur
[Fe/H] ~ -2.3

Martin+ 2013; McConnachie+ 2018
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la/Fe| IN M31’s DISK

DISTANCE ~ 0.8 MPC

» JWST/NIRSpec (6.5-meters)
» 0”.2 Spatial Resolution
» Low-Resolution, Near-IR Spectra §

» R ~ 2700, 0.97-1.82 um

Dalcanton+ 2015

Sandford+ 2020:
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la/Fe| IN M31’s DISK

DISTANCE ~ 0.8 MPC

» JWST/NIRSpec
» 0”.2 Spatial Resolution
» Low-Resolution, Near-IR Spectra §

» R~ 2700, 0.97-1.82 um o e I

Dalcanton+ 2015

Sandford+ 2020: » GO Cycle 1
fexp ~ O hrs

» “Searching for a-Abundance
ofFe/H] ~ 0.02 dex Bimodality in the M31 Disk”
ola/H] ~ 0.03 dex » Pl's: Nidever, Gilbert & Tollerud

s Netars ~ 130 @ R ~ 15 kpc
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|a/Fe| BEYOND THE LOCAL GROUP
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CONCLUSION

» Space-Based MOS wiill
» Transform the field of faint, crowded field stellar spectroscopy
» Enable MW spectroscopic science in M31
» Enable Local Group spectroscopic science out to several Mpc

» Sandford+ 2020

» Forecasts for 20+ spectrographs, including:
KeCk/D EI M OS' VLT/G I RAF F E' THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 249:24 (40pp), 2020 August https:/ /doi.org /10.3847 /1538-4365 /ab9cb0
Ke C k/ FO B OS , S u b a ru/ P FSI IVI S EI © 2020. The American Astronomical Society. All nghts reserved.
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JWST vs. ELTs
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RECOVERY OF INDIVIDUAL ELEMENTAL ABUNDANCES

JWST/NIRSpec Abundance Precision
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Sandford+ 2020



