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*Lya blobs (LABs) are ideal laboratories to study large-scale gas circulation Table 1. Summary of narrow-band observations
processes between galaxies and the surrounding IGM during the peak epoch P v Do I Brposme  Awe FWHM Derth
of ga|axy formation. (J2000) (J2000) (mm/yyyy) (hours)  (arcmin?) (arcsec) (cgs)® (ABmag)®
SXDs-C 02:18:00.0 05:00:00 08, 09, 10/2005 5.2 682 10 0.81 26.3
. . . . . . SXDS-N 02:18:00.0 04:35:00 10/2005 18 740 1.0 0.94 26.2
*We obtained Lya imaging at z=3.1 in wide range of environment from blank SXDSS 0218000 —0325:00 08, 10/2005 18 737 10 o082 263
] GOODS-N 1237236 +62:11:31 04/2005 100 569 L1 060 2.6
field to protocluster. SDF 1321300 12 o201, 01/2005 72 w10 06 35
217300 +00:17:01 09/2002 72 633 L 092 263
. i . L. 2216367 +00:36:52 08/2004 55 187 10 096 263
#*We construct a sample of 14 LAB candidates with major-axis diameters 22:18:36.3  +00:36:52 08, 09/2005 55 537 10 089 263
2:19:40.0 +00:17:00 08, 09, 10/2005 5.5 529 11 L15 25.9
Iarger than 100 kpc' 5:28.0 09/2005 5.5 565 1.0 1.06 26.1
4:30.7 10/2005 5.5 572 10 0.92 263
T:42.7  400:56:52 09, 10/2005 5.5 180 10 1.02 26.2

*The giant LAB sample shows a “morphology-density relation” @The 1-o surface brightness limit (107'% erg s~! cm™2 arcsec™2)
+Filamentary LABs tend to reside in lower galaxy density regions ¥The 5-0 limiting magnitude calculated with 2 arcsec diameter aperture photometry
+Circular LABs tend to reside in higher galaxy density regions
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#One possible interpretation is: - [ ” ]
*Filamentary LABs may remain gas filaments made form cold streams = 0.8F of cold streams? h
*Circular LABs may relate to gas outflows from intense starburst/AGN 5 F g ]
induced by more frequent galaxy interactions in galaxy over-dense regions ‘ 0.7 [ 5 — 4 r=—0.56 ]
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#*Our survey highlights the potential usefulness of giant LABs to investigate & F = ]

the interactions between galaxies and the surrounding IGM as a function of 2 0.6 L h ]

environment at high-redshift. L L $ = ]
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Table 2. Propertics of the 14 giant LAB candidates > 0.5F Gas outflows by -
D A Dec A Tove T dian o Note [ starburst/AGN? 1
(J2000) (J2000) (kpe) (arcsec?)  (10%3 erg s—1) 0.4t . . . . . q
5.95 175 8.1£0.6 0.56 2.7 3.099° 8um’ /submm’
<30 25 16 Dooow o 0p dee -1 0 1 ) 3 4 5
8.99  4+00:13:27.8 157 059 37 3.091° X-ray* /8um’
5:33.56  +00:25:16.9 147 0.80 -0.5 6 LAE
59.45  +00:30:55.7 126 0.52 12 3.099¢ QSO° /Radio’
FA e ot 088 orsf QSO/ /Xeray™ Figure 1. - Filamentarity of the 14 giant LABs as a function of the overdensity of Lya emitters
63640 +0027:533 115 073 -01 (LAEs). The blue squares and red circles indicate giant LABs without QSO and with QSO,
7: '“‘, o '::ﬁ 6 ::" :(‘“j :: ‘7]' t,‘i 8pm? /submm™ respectively. The error bars show 10 uncertainties. The filamentarity of the LABs shows a weak
10958 4000516 107 019 o1 3116t anti-correlation with the overdensity of LAEs. The definition of the filamentarity is
7:59.14  +00:15:28.7 103 0.48 L7 3.0969 X-ray!
8:2131  -04:42:331 101 051 -04 F =1 — ((isophotal area)/(m x (a/2)?))
7:20.01  400:07:50.2 101 080 -0.2 3.104"  X-ray!/8um‘/submm™
- " N — — Where a is the major-axis diameter of the LABs. For example, a circle has F = 0 and an
“ Major-axis diameter, * Filamentarity (F = 0 for a circle, F = 1 for a filament, see text for more detail), “Steidel et al. (2003), “this .
work, “Shen et al. (2007), /Barger et al. (2002), “Matsuda et al. (2001 p (2009), 7 Chapman et al. extremely thin filament has F = 1.
(2001), ¥Basu-Zych & Scharf (2004). !Condon et al. (1998), ™ Alexander et al. (2003), "Geach et al. (2005), !Geach et al. (2009)

SSAzas.by-L‘AB “ sSA2Z:5b3-LAB1 ¢" GOOBS:N- SSA22-Sb2-LABg

‘ ’

SSA22-Sb5-LAB2 «
‘.‘ , .- -
. .
d J € et e .o 2t . ®

Figure 2. Colour images (B for blue, N B497 for green, V for red) of the 14 giant LABs. The size of the images is 40 x 40 arcsec? (300 x 300 kpc? ). The yellow contours indicate isophotal apertures
with a threshold of 1.4 x 108 erg s™' cm2 arcsec?. The white horizontal bar in the lower right image represents the angular scale of 100 kpc (physical scale) at z = 3.1.
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Figure 3. - Sky distribution of the 14 giant LABs and smoothed density maps of ~ 2100 compact LAEs at z=3.09. In the left panel (a), the small black box indicates SSA22a field by Steidel et al. (2000,
S00) and the dashed box indicates SSA22-Sb1 by Matsuda et al. (2004, M04). The thick bars show the angular scale of 20 comoving Mpc at z = 3.1. The blue squares and red circles indicate the
giant LABs without QSO and with QSO, respectively. The contours represent LAE overdensity, 5=0, 1, 2, 3, 4, 5, and 6.



