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キーサイエンス候補①：	
  
ディスクとガスのイン、アウトフロー	


•  Lya	
  Blobの形態と中心銀河の関係	


shown in the right panel of Figure 10. The first one is that the
UV spectra of these objects are dominated by a stellar popu-
lation with more massive, metal-poor, young stars. These
Ly! -excess objects have rest Ly! equivalent widths EWrest

larger than 100 8. In order to explain such large Ly! equiv-
alent widths, we need to consider a more extreme stellar
population. Charlot & Fall (1993) showed that a younger
starburst age or a flatter IMF with a high-mass cutoff are
needed to explain a large equivalent width, EWrestk100 8.
For example, the Large Area Ly! Survey found !150 LAEs
at z ¼ 4:5, and 60% of them have EWrest larger than 240 8
(Malhotra & Rhoads 2002). They claimed that a stellar IMF
with an extreme slope of ! ¼ 0:5 or zero-metallicity stars are
required to produce such large Ly! equivalent widths.
The second possibility is that the gas is photoionized byAGNs

inside forming galaxies (e.g., Haiman & Rees 2001). Of the 14
Ly! -excess sources, three (LAB23, LAB24, and LAB28) have
pointlike nearest continuum sources that have a FWHM smaller
than 1B1 on the R-band image. The UV luminous object LAB21
also has a point continuum source. Comparison with a deep
X-ray image or optical spectroscopy to detect strong C iv emis-
sion is needed to further constrain the association with AGNs.
However, since the nearest continuum sources are not pointlike
but resolved galaxies in many other cases, we do not think the
AGN population dominates our sample.
The third possibility is that ionizing UV sources (AGNs or

star formation) may be hidden from our line of sight. There are
cases in which the peaks of Ly! emission are not coincident
with the continuum sources (LAB9, LAB13, and LAB25 for
Ly! excess objects, and LAB6, LAB16, LAB18, and LAB26
for UV luminous objects). Five of these seven continuum
sources have redder VC# R colors (0.3–0.4 mag) than those of
other sources that are close to the peak of Ly! emission
(r P100). If this is due to misidentification of associated con-
tinuum sources, true continuum sources may be additional
fainter objects. Indeed, it is known that submillimeter and

Fig. 5.—Distribution of isophotal area and average surface brightness on
the NBcorr image for the 35 candidate LABs ( filled squares). Lines show the
sample threshold of the isophotal area for LABs (16 arcsec2; solid line), the
resulting practical detection limit of average surface brightness $27.6 mag
arcsec#2 (dotted line), and the expected distribution for point sources (dashed
line). The large outlined squares show the candidates that are associated with
known LBGs at z ¼ 3:1 in the SSA22a field (S03).

Fig. 6.—Distribution of isophotal area vs. R magnitudes of the continuum
sources. We selected the continuum sources located nearest to the peak of the
Ly! emission in the R-band image (i.e., the sources inside the magenta lines in
Fig. 4). For the eight objects that are associated with known LBGs at z ¼ 3:1,
we selected the LBGs as the continuum sources (i.e., the sources inside the
green lines in Fig. 4). The solid line shows the threshold of the isophotal area
for LABs (16 arcsec2). The bold squares show the candidates that are asso-
ciated with known LBGs at z ¼ 3:1 in the SSA22a field (S03).

Fig. 7.—Distribution of isophotal area and difference of position angles of
the emission line nebulae and the continuum sources. We used the same
continuum sources as in Fig. 6. The solid line shows the threshold of the
isophotal area for LABs (16 arcsec2). The bold squares show the candidates
that are associated with known LBGs at z ¼ 3:1 in the SSA22a field (S03).
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キーサイエンス候補①：	
  
ディスクとガスのイン、アウトフロー	


•  アウトフローはディスクと垂直（観測、近傍）	




•  インフローはディスクと平行（理論、遠方）？	


キーサイエンス候補①：	
  
ディスクとガスのイン、アウトフロー	
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•  インフローはディスクと平行（理論、遠方）？	


キーサイエンス候補①：	
  
ディスクとガスのイン、アウトフロー	
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•  銀河形成期のディスクとガスのイン、アウトフ
ローの関係を明らかにしたい	
  

•  0.2”	
  -­‐>	
  1.5kpc	
  @z=2-­‐4（ディスクを分解でき
る？）	
  

•  アウトフローは狭帯域か面分光（Ha/[OIII]）、
中心部はALMA（[CII]/CO輝線/ダスト）で観測	
  

•  インフローはHI	
  Lya輝線、将来的には21cm	
  
•  個々のIFU+AOのほうが向いている？	
  

キーサイエンス候補①：	
  
ディスクとガスのイン、アウトフロー	




•  大規模構造と銀河周囲のガスフィラメント構
造は平行？	
  

キーサイエンス候補②：	
  
大規模構造とガスのインフロー	


BLOB 1 10 arcsec BLOB 2 10 arcsec BLOB 3 10 arcsec

BLOB 4 10 arcsec BLOB 6 10 arcsecBLOB 5 10 arcsec

!6 !4 !2 0 2 4 6

!6

!4

!2

0

2

4

6

Comoving Mpc

C
o
m

o
v
in

g
 M

p
c

 

 

BLOB 6
BLOB 5

BLOB 4

BLOB 3

BLOB 2

BLOB 1

NB Ly! emitter

Continuum!selected z=2.3

Erb+11	
  z=2.3	
  原始銀河団	




•  大規模構造とガスのフィラメント構造の関係を
明らかにしたい	
  

•  13’	
  -­‐>	
  20-­‐30	
  Mpc	
  @z=2-­‐4	
  
•  大規模構造は狭帯域、多天体分光（Ha/
[OIII]）、あるいはALMA（[CII]/CO輝線）で観測	
  

•  ガスフィラメント構造はHI	
  Lya輝線、将来的に
は21cm	
  

キーサイエンス候補②：	
  
大規模構造とガスフィラメント構造	




① ディスクとガスのイン、アウトフローの関係	
  

② 大規模構造とガスのフィラメント構造の関係	
  

13’視野を0.2”で観測することで達成出来るか。	
  

キーサイエンス候補	




ALMAとの連携	

•  アンテナ:	
  	
  
– Main	
  (12m	
  x	
  50)	
  
– ACA	
  (12m	
  x	
  4	
  +	
  7m	
  x	
  12)	
  

•  波長範囲:	
  0.4	
  –	
  3mm	
  (band1-­‐10)	
  
•  視野:	
  8”	
  –	
  64”	
  
•  空間分解能	
  (Cycle1):	
  	
  
– 0.6”-­‐3.7”	
  (compact)	
  
– 0.08-­‐0.57”	
  (most	
  extended)	
  

Tim  van  Kempen  (ALMA)�

R.  Hills  (ALMA)�



ALMAとの連携	

•  ALMA	
  Deep	
  Field	
  （予想）	
  

Top	
  images	
  from	
  Woo.en	
  &	
  Gallimore	
  (2000,	
  ASP	
  Conf.	
  Ser.	
  Vol.	
  240,	
  pg.	
  54).	
  Bo.om	
  images	
  
from	
  K.	
  Lanze.a,	
  K.	
  Moore,	
  A.	
  Fernandez-­‐Soto,	
  and	
  A.	
  Yahil	
  (SUNY).	
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  1997	
  Kenneth	
  M.	
  Lanze.a.	
  

サブミリ	
  
（ALMA）	


可視	
  
（HST）	


z<1.5	
 z>1.5	




ALMAとの連携	

•  ALMA-­‐J	
  Deep	
  Field：SXDS/SSA22などで銀河高
密度領域（原始銀河団）に特化した探査が計
画されている。	
  

•  0.2”	
  分解能で星、ガス、ダスト分布が比較可
能。	
  

•  GLAOによる13分角視野（~20-­‐30	
  Mpc	
  
@z=2-­‐4）は原始銀河団観測にもぴったり。	
  

•  しかし、ALMAではかなりの数のポインティン
グが必要（バンド3でも800点観測）。。。	



