Ly-X sources and ACS:
GRAPES and PEARS

N. Pirzkal, S. Malhotra, Rhoads J., C. Xu, A. Straughn and the
GRAPES and PEARS teams
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Probing Evolution and Reionization Spectroscopically
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GRAPES:

Why using slitless spectroscopy?
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® Selecting high redshift
objects using colors
can be misleading...

Slitless spectra offer
un-interrupted
coverage at ~ 4<z<6

No pre-selection of
target required
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GRAPES:
Results
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s |500 useful spectra (15% of HUDF
sources)

® Good continuum S/N to lag~ 27.2

® Spectoscopically identified:

® Stars (Pirzkal 2004)
Old pop. gal. (Daddi 2005)
eGRAPES/LCBGs (Pirzkal 2006)

24 26

High-Z L)"(X gal (PieraI 2007) 7 magnitude
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GRAPES:

Examples
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GRAPES:

Examples
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GRAPES:
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Ly-X sources
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no known X-ray within 5” (not
AGNis)

Faint: 25.6 < m, < 28.4

Small: R;2=0.92+0.50 kpc
(0.17£0.07”)

Concentrated and symmetric (CAS)
Three exceptions:
Little larger: Ri2=1.56%0.27kpc
More asymmetric

Potentially interacting/clumpy
objects
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GRAPES Ly-X sources color
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GRAPES Ly-X sources color

Lai,2007
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GRAPES Ly-X sources color

Lai,2007
Ly-x

Bluer. Younger?
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GRIAPES Ly-x

Bluer. Younger?
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Bluer. Younger? Fainter. Lower masses?
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Goal: Set upper limits to the stellar mass of these sources

BCO03 models with IGM absorption
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e: 1.004 Av:0.1 Mass: 2.55e+ urst: 1.0e+ rstlm: 96.00 Chi2: 0.11

e: 1.003 Av:0.0 Mass: 7.82e+ urst: 1.0e+! rstlm: 99.25 Chi2: 3.41
»(3 Age (5 Myr I Gyr) e: 1.003 Av:0.0 Mass: 1.72e+ urst: 1.0e+00 brstim: 99.75 Chi2: 34.67
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® Metallicity (all 5 values from BCO03)
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® Calzetti Extinction law (Av=0..3.0)

Flux 10 Perg/s/cm?/Hz
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® Three star formation histories:

o
&l

® Single instantaneous burst (SSP)

e
o

Wavelength (pum

® Single exponentially decaying burst (EXP)

® Double instantaneous bursts (SSP2)
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SED Star Formation Histories
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® SSP Model: A single, instantaneous burst. Star formation occurs
once and the stellar population subsequently evolves passively.

EXP:A single burst of star formation, but not instantaneous.
Star formation decays with a e-folding time of T.As a galaxy
evolves, an increasingly larger fraction of its stars get old.

SSP2:Two bursts. This model is designed to allow for the larger
possible mass because there is a possibility of having a very
large number of stars in the form of fainter, older population. In
this model, the rest-frame UV light is produced by a small
fraction of young stars.
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But... SED fitting is complicated by...

@«*&Qme of the:sources were.not, detectqd in the IRAC bands Ve can/
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need to use these non-detections as upper limits.

IRAC observations have a relatively low resolution and contamination
by neighboring objects can be a problem (See A. Gonzales talk this
morning). This leads to an over-estimate of the rest-frame optical flux
from these objects, and therefore of their mass estimates.

Light originating from neighbors fitted using generalized Sersic profiles
(using GALFIT) and subtracted.

Objects masses were computed using detected bands.

But, models violating the non detection upper limits (at the 20 level)
were rejected.
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IRAC data Photometry
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GRAPES Ly-& properties

Lo AlbSER.scenariosleadito: ., ..

e Young ages: few 10’ years

e | ow masses: 107 - few 108

Mo

Flux (nJy)

¢ Moderate to no extinction

e ow metallicity

e SSP2 SFH leads to higher
masses, but still only up to a

few 108 Mo
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GRAPES Ly-& density and SFR

-* .The computed density of these 4. O<z<5 7 objects is ~1.25x 10 Mpc 3
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® Density consistent with z=3.1 Ly-O( (Gawiser 2006).

F s Star formation rates (Ly-& luminosities): 7.8 £ 3.2 Mo yr!

® SFRs high enough to allow these objects to have assembled their
masses in a few 10° years.

f © Mass estimates consistently lower than a few x108 Mo
® x10-x100 less massive than typical LBGs at high redshifts (Eyles 2005).

® x5-x10 less massive than previously, brighter, identified Ly-X sources

® These are members of an exisiting population of low mass, young, star
forming galaxies at z=5, previously left unobserved.
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PEARS:

Probing Evolution and Reionization Spectroscopically
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L » A shallower but wider
¢ version of GRAPES

% 9 ACS fields observed
using:

s 4 in GOODS-N (20
orbits)

s 4 in GOODS-S (20
orbits)+ HUDF (40

orbits) |
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PEARS:
Em|SS|on Llne sources
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4082 spectra in PEARS-N

® 369 emission line
objects

5539 spectra in PEARS-S

® 319 emission line s s om e ey

O Finkelstein 2005, z~4.5 Ly-«&

AB~ 36
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SUMMARY

-.Spectra, even low. resolutlon ones, are essentlal in |dent|fy|ng high z objects.
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s  ACS Grism mode is efﬁaent and very sensitive to emission lines.
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|dentified a small number of very faint sources in the HUDF with Ly-&

emission. The number of sources we detect are consistent with narrow band
surveys (Pirzkal et al. 2007)

High redshift galaxies selected on the basis of their strong Lyman-& emission

tend to have:
s Physically small sizes
Very low masses
Low extinction values
Low metallicity
® Busy forming stars

s Are these future hierarchical merging building blocks?

Aspen 2008




"

___ Further Reading
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http://www.arXiv.org/abs/astro-ph/0408031
http://www.arXiv.org/abs/astro-ph/0408031
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2004ApJS..154..501P&db_key=AST&high=3f662d936402332
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2004ApJS..154..501P&db_key=AST&high=3f662d936402332
http://xxx.lanl.gov/abs/astro-ph/0403458
http://xxx.lanl.gov/abs/astro-ph/0403458
http://xxx.lanl.gov/abs/astro-ph/0412097
http://xxx.lanl.gov/abs/astro-ph/0412097
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