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Results: different components Part I: Galactic Disk
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Results: different components
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Concept of the Thick disk:  Gilmore & Reid, 1983
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Figure 6, (a) The density distribution for stars with 4 < M, < 5 with distance from the Galactic plane, On
this scale, a straight line represents an exponential decrease. The fitted lines correspond to exponentials
with scale height 300 pe {solid line) and 1350 pe (broken line), and correspond to the “old disc” and “thick
disc’ respectively. (b) As for Fig. 6(a), for stars with 5 < My <6.
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Sketch of Milky Way Images of NGC 4762 galaxy
thick disk showing thin, thick, and bulge

components
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Sample and membership probabilities
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V-W plane: thin, thick, halo, and thin-thick
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s, S, | s, |SNS s, | SS s,
o - process elements

Results:

[Ca/Fe] [Bi/Fe] [Meg/Fe]

[Ti/Fe]
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Great majority of thick disk
stars show high z<-ratio
compared to thin disk

Thick and halo show similar
ratios

Few thick disk stars show
Thin disk abundances



[Co/Fe] [V/Fe] [Sc/Fe] [Al/Fe]

[Zn/Fe]

Results: Other Mg-like elements
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Results: Ni-like Elements

[Ni/Fe] [Mn/Fe] [Cr/Fe] [Na/Fe]
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Results: Cosmic Scatter




Results.Age vs Metallicity
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1 Thick disk stars are old

(8-15 Gyrs) compared
to thin disk (1-10 Gyrs)

Mean age for the thick

| disk is 13 Gyrs (peak)
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Bigger picture: Formation of Thick Disk?

=Bottom up

Halo — thin —thick disk

=Top down

Halo — thick — thin disk




BOTTOM UP SCENARIOS - |

Increase cu, oV, cw of thin disk vs age Is fact
with theoretical support

But difficult to get ov of thick disk
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Bottom-up : Disk Heating
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Top down SCENARIOS - Il

Merger with satellite galaxy (one or more)

Thick disk primarily from tidal debris of

satellites —
85% older than 10 Gyrs are from satellites
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Evolutlon of Th|n and ThICk DISkS Merqer scenarlo
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CONCLUSIONS:

a. Thin and thick disks stars are two different populations of
the Galactic disk with different chemical history.

c. Abundances In thick disk are mostly attributed to SNII and
show no visible trend with metallicity implying thick
disk formed quickly may be in a span of 1-3 Gyrs.




New complications?
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TKTA Stars. Moving groups in_the disk
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