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Lessons learned from the 4000 Å break

Kauffmann et al. (2003, MNRAS, 341, 33)

Data
∼ 25000 SDSS galaxies
∆ HδA < 0.8 Å
∆ Dn(4000) < 0.03

Model predictions
0.2× solar metallicity
1.0× solar metallicity
2.5× solar metallicity

lines→ burst
symbols→ continuous SF
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Lessons learned from the 4000 Å break

Kauffmann et al. (2003, MNRAS, 341, 33)

BC2003+Pickles.98.
BC2003+STELIB.
BC2003+Jakoby.84.

BC2003+Pickles.98.
BC2003+STELIB.
BC2003+Jakoby.84.

Instantaneous.burst.
(solar.metallicity).

Instantaneous.burst.
(solar.metallicity).

0.2.Z.
1.0.Z.
2.5.Z.

Instantaneous.burst.
(different.metalliciIes).

Instantaneous.burst.
(different.metalliciIes).

0.2.Z.

1.0.Z.
2.5.Z.

Absorption indices with SHARDS (♣) First SHARDS Meeting Madrid, June 20-21, 2013 5 / 40



Lessons learned from the 4000 Å break

Hernán-Caballero et al. (2013, in press)

The 4000 Å break can be measured in SHARDS spectra!

The'4000'Å'break'as'seen'by'SHARDS'
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Lessons learned from the 4000 Å break

HδA is defined with three bandpasses of 38.15, 38.75
and 32.50 Å. Thus, it cannot be properly measured in
SHARDS spectra.

Is there an alternative to HδA that we can define with
bandpasses of ∼ 100 Å?

−→ The Balmer break
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Lessons learned from the 4000 Å break

Kriek et al. (2006, ApJ, 645, 44)

−→
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The Balmer break in stars
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The Balmer break in stars

Stellar library: MILES
Sánchez-Blázquez et al. (2006), Cenarro et al. (2007); Falcón-Barroso et al. (2011)
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The Balmer break in stars
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The Balmer break in stars
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The Balmer break in stars
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The Balmer break in stars

3400 3500 3600 3700 3800 3900 4000 4100 4200

Wavelength (Å)
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The Balmer break in stars
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F
lu

x
(r

el
at

iv
e

un
it

s)

5031 4.65−0.10

5051 4.45−0.17

5073 4.19−0.31

5080 3.94−0.67

5055 3.30−0.48

5050 3.49−0.10

5041 3.04−0.04

5028 2.70 0.03

5038 2.50 0.03

4990 1.50 0.17

Teff log(g)[Fe/H]

Balmer series HδHεHζHηHθ...

Fe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe I
Ca II[OII] [NeIII]

ABalmer0

Absorption indices with SHARDS (♣) First SHARDS Meeting Madrid, June 20-21, 2013 15 / 40



The Balmer break in stars
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The Balmer break in stars
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The Balmer break in stars
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The Balmer break in stars

Time to play with the bandpass limits. . .
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F
lu

x
(r

el
at

iv
e

un
it

s)

3748 4.75 0.10

4465 4.61 0.09

5117 4.54 0.11

5657 4.45 0.13

6630 4.16 0.00

6622 4.28 0.13

7701 4.09 0.06

10675 3.65−0.05

13320 3.64 0.03

17360 3.38−0.01

Teff log(g)[Fe/H]

Balmer series HδHεHζHηHθ...

Fe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe IFe I
Ca II[OII] [NeIII]

KBalmer5

3400 3500 3600 3700 3800 3900 4000 4100 4200

Wavelength (Å)
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The Balmer break in stars
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The Balmer break in stars
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The Balmer break in galaxies
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The Balmer break in galaxies

Absorption indices with SHARDS (♣) First SHARDS Meeting Madrid, June 20-21, 2013 23 / 40



The Balmer break in galaxies

SELECT s.plate, s.mjd, s.fiberid
FROM BESTDR9..SpecObj as s
WHERE s.zWarning=0 AND (s.class=’GALAXY’)

−→ > 1.3× 106 galaxies!
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The Balmer break in galaxies
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The Balmer break in galaxies
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The Balmer break in galaxies

3000 3500 4000 4500 5000 5500 6000 6500
rest frame wavelegnth(Å) in vacuum
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The Balmer break in galaxies
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The Balmer break in galaxies
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The Balmer break in galaxies
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The Balmer break in galaxies
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Å
)] HδA′

normal

starforming

starburst

agn

100 101

log(S/N
Å
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The Balmer break in galaxies
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The Balmer break in galaxies
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−0.2 0.0 0.2 0.4 0.6 0.8
Dn4000′

−0.2

0.0

0.2

0.4

0.6

0.8

X
B

al
m

er
5′

0 < S/N(Å) ≤ 3
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⇒
The Balmer break may constitute a
good alternative to HδA for spectra with
the spectral resolution of SHARDS.
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