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Unlverse of GaIaX|es

Unlverse is comppsed of
‘galaxies (rather than stars)

D|str|but|on of galaxies shows
large scale structures |

Our Galaxy

z=0.2;' 2.5x10° ly

adius z=0,2139

Cosmic Map by Sloan Dlgltal Sky Survey
(distribution of galaxies up to z=0.2)
Courtesy: K.Mitsuhashi (U.Tokyo):




~ Redshift versus Look Back Time -
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'Cl0024(3089). « °  Subaru Gallery of
e R Distant Clusters

RX.J0153 (250.85).
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£ H.ig.h' Redshift (z>3) Galaxies

Lyman Break GaIaX|es (LBGs)
Lyman Alpha Emltters (LAEs)

- Not classmed by thelr nature, o
but. by the technlque {e] |dent|fy them |

| Thelr nature morphology, relatlon to present day y
s gaIaX|es dre not known yet.

| (Both are actlvely star-formlng gaIaX|es)
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Most Dlstant Galaxy Known
. ,_;spectroscopy)
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Redshift versus Look Back Time
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~ Redshift versus Look Back Time -
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£ H.ig.h' Redshift (z>3) Galaxies

Lyman Break GaIaX|es (LBGs)
Lyman Alpha Emltters (LAEs)

- Not classmed by thelr nature, o
but. by the technlque {e] |dent|fy them |

| Thelr nature morphology, relatlon to present day y
s gaIaX|es dre not known yet.

| (Both are actlvely star-formlng gaIaX|es)




Lyman Alpha Emltters LAEs

Actlvely star-formlng
(small?) galaxies

G $ | A z=6.56 galaxy (LAE)
T "NB 912image R band image
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(Hu et al. 2002 ApJ 568 L75)
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SUprlme-Cam (1)

Subaru Prlme Focus Camera)
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Suprlme-Cam(Z)
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Large Scale Structure
at z=4 86

43 LAE cand_idates_-in,sDF _
(contamination ~ 20%)

" Highly non-uniform

~ Progenitor of 'a..__cluster?. :
Overdensity~2 ~

. Large bias between dark
~matter and LAEs: b~6

ST (Shirna.sgk_u et aI..,_Z(_)Q3_, ApJ,_SSG, ‘L1 11)




L.arge S’c':alé-iStru‘c":tu re at z~5- '

-Two sllces in the
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Large Scale Structure atz~5. =
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~ Distribution of LAEs in the Slices
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~ Redshift-versus Look Back Time -
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i Large Scale Structure at z=5.7 (1 )

~ large area
~ (SXDF field)
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' 515 candidates out of :'
305,012 objects .
. (contamination ~30%)

 First map at z>2

—— covering an_
- area larger than -
100 Mpc.

(Ouchi.et al., 2005,
Ap.J.;620,L1)




Large Scale Structure at z=5.7 (2)
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Large Scale Structure at z—5 7 (3)

(Ouchl etal., 2005 Ap.J,, 620 L1)

.7s-forming clus
2000
570 A - )
® 1o E
B “% £
w e F
o 4
o 8 T {-2000
o1
L E -
5.60} - - 1{-4000

Y{al\l:rnin}

Sizes of
cluster scearches

X(arcmin)




- Properties of Clumps Aand B

_ e cIumpA . -c'Iu._rnp,B_"_ :
Velocity disp. 180 km/s 150 km/s
~ Virial mass e 1x101'3 Msun-"' 8x1012 Msun |

-' ,3 D denS|ty contrast average 80 - -
e (100-200 for present day clusters)'_ '
SFR denS|ty contrast ~1 30

Survey volume 9x1 05 Mpc3 -
- two massive clusters with mass (1-3)x1 014 Msun :




= “Summary

Large sa’mples of Lyman o, Emltters
| at Z~d and z~6 o |

e LSS already present at z=5.7, when the age of
~ the Universe was Iess than 10% of the
present age | |

- -Two formlng clusters (protoclusters) at z—5 7

= Dlstrlbutlon of LAES atz~5 shows Iarge cosmlc |
vanance ) ' | | '







Lyman Break GaIaX|es LBGs

Actively star-forming
(large) galaxies.

U- Drop Out

& (1+2) x 912 A>35oo A

Dickinson 1997, Proc. STScl symp.




* Narrow Band Filters for LAE Search’

broad band filters .\ ow band filters
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