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Basic information of the VLT/FORS2 survey (GOODS-S)
(Vanzella et al. 2005, 2006, 2008):
Available here: http://www.eso.org/science/goods/

exp.ume (5)

P.I. : C. Cesarsky

Spectroscopy :

- 180 hours (Oct. 2002 - Oct. 2006)
- 3001 grism: ~ 6000 to 10000 A (R = 660)
- 37 MXU masks: (4-8 hours each) ~ 1000 redshifts

¢ 1100 + 500
1200

Target selection: :.- 2% 1200

-mainly 1 <z <2 andl 33<z< 6.5| _ ”

(to exploit the high instrumental efficiency i 0 6 1200
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Color selection of galaxies at redshift , 5_and

(Giavalisco et al. 2004, Dickinson et al. 2004, Vanzella et al. 2009, V09):
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Panoramic view of all spectra with and without Ly in emission

V09

Lya

Lyn

25peC 25pec Lya Z5pec

Zspec Lyat

| ; ;mww“w‘"‘-"_.ﬂ_ﬂ? ____ MMWWWM R Tl T
| p %4708
399 bl 458 oo it Wl |1 o
SAI8 |} "...Jf’.’t‘iﬁ.*_.““i"‘“"”!'f"_..'?.-.?.'3...._..... . *f“?‘“ﬂw‘w‘”wr\wr*p -
345WMTW\*‘MWW‘“W *44 Sy ‘NW\M‘“/“WM# 5 FhAN (B 1 .
3488 L, '}m'i}«wmw AU el
R s
34 L M*\M{“MM Y a0 )
3 =800 ()|l
20 Jeerpesiry iy e
3478 MIMWMMWWW% ; i ESEm
i e o FIB I L e
E 3562 3 "]’“"WWMWW ol IR eS8 (1) |0 ]
=, R ; " g S|
S 2 WQ%MW" ; 1y : B Ve #4180 —
S| 3405 1 2608 |11 s 4,662 i e
T et L Bkl R0 i | B L WY =500
3| raeee © | 3,704 |4 okond ol il 5 o] B
i R | I A g 191 ) [T
.. LT AL “%LWWM . =580 |1
3 685 ‘ i b 3708, vty a9 0% TR SRR AL
3685 &'MM‘W‘TW“‘“\\_; 1 MR : B :: : W w i T
2 807 | g bt i Z= K
S .MWWWWMW anl! e =550 (B
3106, .wwmﬁm anr || PP £ )
A e : =400 (B)
..?'.?f.Mﬁb st HM'M' a2 | [
¥ | !. =S| -...
) WWMM‘M , R PETToN B
.08 mwww PPRARIRIRT R A8 it M s w2
i i L EE Al o e bl g ZaIn ()
W e o 5 TR T T B i, A L5006 (1
----- et : AT RN T RN Q[
T Mf‘q‘)tk WM Wﬁ et v aE Rt 4K
T \ W HM! f o I T SIS O B | K S B8 |
{200 1400 1600 1000 .200 1400 1600 1200 1400 1600 1000 1500 1000 1200 1400 f':-;:;'l" 3
=6.2001C)
P\HI‘EL (U ’\Reut {m Ee!l. ("U “\Reat (m )\ResL {A) 5"5-3'?”3] o

Paris 6 July 2009 - Lya Universe



Redshift distribution
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Bdrop:

Overdensity @ z=3.7, Kang & Im (2009)
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Vdrop:
< Zgi>=25.5 +/- 0.5

|drop :
< Zy.,>=26.2 +/- 0.6
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Redshift
Fraction of Confirmed Dropout Candidates, “Nobs." Indicates the Mumber of Candidates Observed

Classes : High-z Low-z Measunsd® Expected™® Compl®

Ny NG (e)ta (D)2a Zx5<26.5

Bazs-drop %&%;f}j‘%ﬂ} ’;ﬂ;: 376+ 0.33 3.78 + 0.34 5%
Vins—drop 52 3:-%:1%6}; #E_ﬁg 0.3 492 + 033 14%
irs-drop 65 13%_1;3;],_1} Bs @ 574 + 0.36 205,
Fillers EH:Hé l A= o5
Sepend. S 32z =58
Sum 202 114 12 Malhotra et al. 2005, z~5.9%0.2
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Bdrop stacked spectra <z>=3.76 +/- 0.33 54% show Lya em.
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Interstellar abs. lines increase at faint Lya emission
Similar to redshift 3 LBGs, e.g. Shapley et al. ‘03
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Vdrop stacked spectra

<z>=4.96 + 0.38
59% show Lya em.
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Low quality spectra (aF=“c’) have not been considered
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Outflows at redshift 4 and 5 (vo9)

Vdropout sample (z~4.9)

Lya

L <V Vs> ~ 450 km/s
from stacked spectrum
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Lya
from stacked spectrum
(6 Vdrops and 2 Idrops)

b <V, -V > ~ 500 km/s
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Ultraviolet morphology (zgs, band) (v09)
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Similarly to lower-z gal. (z~2-3)
Law et al. (2007)

<h.lr.>,.= 0.12 5oy arcsec (0.7 kpc)
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Deficiency of large Lyo EW em. in UV luminous sources (V09)
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(e.g. Stark et al. 09, Pentericci et al. 09) redshift
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Increasing Lyd luminosity with redshift ?

(e.g. Dow-Hygelund ’07, Frye 02,
but caution to the selection effects...)

Ao et al, 06, 07
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Conclusions

- Spec. features: “em.” have weaker interstellar abs lines than “abs”, different 3
(similar to z~3, e.g. Shapley et al. 2003, Law et al. 2007).
- UV Morph: apparent correlation between Lyat EW and size (h.l.r./nucleation),
more nucleated than abs (Gini) (similar to z~2,3 Law et al. ‘07). Dust effect ?
5 5 oo o +270
- Outflows: velocity offset is detected in individual spectra, <V, -Vg >, .,.=370 iekm/s

Lya, ISL, nebular emission (comparable to lower-z gal, Shapley 03, Adelberger 04).

® V. drops (z=5).

- Outflows: outflow estimation from composite spectrum <V -V >~ 450 km/s,
and 500 km/s at z~5.6.

® Ldrops (z~6).
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GDS J033217.22-274754.4
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Vanzella et al. 2008

rofile at redshift ~ 3.7

GDS J033233.33-275007.4
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2d order

dv ~ 650 km/s - Lya from each blob (merger) ?
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Individual note (II) : Lyman continuum emission at z ~ 3.8
GDS J033236.83-274558.0 (z = 3.797, quality A), probing A<900 A

VIM@QSJ | ACS/B435

ultradeep . **
Nonine:2009 - /

Mag U(AB)=28.63 +/-0.2
| clear detection ...

GD'S J033236.83-274558.0
LyA+abs_lines_(Bdrop)
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Individual note (1II) : Peculiar source (@ z=5.56:

(Vanzella et al. in prep., see Raiter and Fosburycontributions)
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From SED and Lva fitting:
- Column density is high (NH>1021)

- Outflow velocity from Lya model and

measured are consistent: 460 km/s

' -{_I ACS
-

_u‘f #’

e 18

evolved stellar populations (0.01 Gyr, 0.4 Gyr).

A N Stellar mass (M*~5x1010M.,) young and
:‘ - E(B-V) < 0.1 (small).
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