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Lessons learned from the 4000 A break

Kauffmann et al. (2003, MNRAS, 341, 33)
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Lessons learned from the 4000 A break

Kauffmann et al. (2003, MNRAS, 341, 33)
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Lessons learned from the 4000 A break

Hernan-Caballero et al. (2013, in press)
The 4000 A break can be measured in SHARDS spectral
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Lessons learned from the 4000 A break

Ho, is defined with three bandpasses of 38.15, 38.75

and 32.50 A. Thus, it cannot be properly measured in
SHARDS spectra.

Is there an alternative :[o Ho, that we can define with
bandpasses of ~ 100 A?

—— The Balmer break
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Lessons learned from the 4000 A break

Kriek et al. (2006, ApJ, 645, 44)
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DIRECT MEASUREMENTS OF THE STELLAR CONTINUA AND BALMER/4000 A BREAKS OF RED z > 2
GALAXIES: REDSHIFTS AND IMPROVED CONSTRAINTS ON STELLAR POPULATIONS 2
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The Balmer break at 3646 A marks the termination of the
hydrogen Balmer series and is strongest in A-type stars. There-
fore, the break strength does not monotonically increase with
age, but reaches a maximum in stellar populations of interme-
diate ages (0.3—1 Gyr). The strength of the Balmer sequence
can be best measured from the individual Balmer lines, such as
Hé. However, as our spectra do not allow the measurement
of this feature, we use the strength of the Balmer break (Dg),
which we define as the ratio of the average flux density F, in the
bands 3500-3650 and 3800-3950 A around the break. The large
regions are not optimal, but they are a trade-off between dust
dependence and having sufficient S/N using the spectra of high-
redshift galaxies. This index is also partially influenced by the
4000 A break. Nevertheless, the age dependence of Dy is very
similar to that of Hé.
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© The Balmer break in stars
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Stellar library: MILES
Sanchez-Blazquez et al. (2006), Cenarro et al. (2007); Falcon-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

ABalmer0
Balmer series HO Hn H( He Hé
: Wi I I
) IR ARl HHHHHH HH Il L1 |l Fel
¢ | o1 [Nel| | |cal
Tet log(g|Fe/H]

9333 1.00 0.00 o AWWWWVVY VYV T Ty
9071 1.39—0.08 W
9730 197004 _aWVV VYN TV T
9950 2.20-0.03 W

9540 3.00 0.12W
9164 3.3070.25W
8850 3.80 0,13W

9164 4.30 OJ?W
0500 4.50 O'OIW

3400 3500 3600 3700 3800 3900 4000 4100 4200
Wavelength (A)

Flux (relative units)

Absorption indices with SHARDS (&) First SHARDS Meeting Madrid, June 20-21, 2013 14/40



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

Absorption indices with SHARDS (&)
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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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The Balmer break in sta
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The Balmer break in galaxies

&) SDSS Spectroscopic Data
“« C [ www.sdss3.ore spectro/ =

G mal Gl Clases G ucM [l Tesela Gtemp [EADS @ FECYT [ Science [ Sofware (i Statistics [ ACADEMIA » (@l Other Bookmarks

5 SDSS

Home Surveys Results Instruments Data Release 9 DR8 Education Collaboration Future Contact Us

What's New? Scope Data Access Imaging Spectra Algorithms Software Help Tutorials

P—- SDSS Spectroscopic Data
Data Release 9 includes the first spectroscopic release from the
more than 800,000 spectra with

significantly impi d ghput and g -age from the previous
SDSS spectra.
Data Release 9 also includes new analyses of stellar spectra:

for all previously-released SDSS stellar spectra, and new

from b

The quickest way to view SDSS speciroscopic data is the SkyServer tool. Quick Look shows an
image and spectrum for all sky nb]ecis for whmh me SDSS has measured a "science primary” spectrum. The tool
also shows the object's sp q ) and redshift, and gives links to further

data, including the spectrum as a FITS file.
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The Balmer break in galaxies

SELECT s.plate, s.mjd, s.fiberid
FROM BESTDR..SpecObj as s — > 1.3 x 10° galaxies!
WHERE s.zWarning=0 AND (s.class="GALAXY")

@ sDSS spectroscopic caralo. %
<« C' i | [) www.sdss3.0rg/dr8/spectro/catalogs.php % =
[0 mait [ clases [ucm [T Tesela

[Jtemp BHADS [HFECYT [ science [ Sofware [ Statistics [ ACADEMIA [ Infrared jitcer imag » [ Other Bookmarks

The classifications are stored in the CLASS and SUBCLASS parameters. They can take the following values:

1. GALAXY: identified with a galaxy template; can have subclasses:

o STARFORMING: set based on whether the galaxy has detectable emission lines that are consistent
with star-formation according to the criteria:

logl0(OIII/Hbeta) > 0.7 = 1.2 * (loglO(NII/Halpha) + 0.4)

o STARBURST: set if the galaxy is star-forming but has an equivalent width of Ha greater than 50 A

o AGN: set based on whether the galaxy has detectable emission lines that are consistent with being a
Seyfert or LINER:

1logl0(OIII/Hbeta) < 0.7 - 1.2 * (logl0O(NII/Halpha) + 0.4)
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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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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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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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The Balmer break in galaxies
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The Balmer break in galaxies
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The Balmer break in galaxies

0.4
® 12 < S/N(A)
ol @ BesAW e
@ G<s/N(A)<s
®0<S/NA) <6
0.2
01
=
<
=~
0.0
-0.1
.
.
0.2
o
02 00 02 0.1 0.6
D, 4000
.
08 . .
0.6
i
E 0.4 .,
.
02 g5 osmim
® 1<S/NA) <6
0.0 ®3<S/NA <4 ©
®0<S/NA) <3 ° .

0.8

0.6

5

0.4

KBalme

0.0

—0.2

08

0.6

0.4

XBalmer5’

.
—02 00 02 0.4 0.6
D, 4000

orption es with SHARDS

@ 6<S/N(A)
@ 1<s/NM) <6
® 3<S/N(A) <4 .

First SHARDS Meeting

0.2 0.1 0.6 0.5
D, 4000

Madrid, June 20-21, 2013

39/40



The Balmer break in galaxies
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The Balmer break may constitute a
=> | good alternative to HJA for spectra with
the spectral resolution of SHARDS.
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