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B. Zhang, 2009, Nature, 461, 1221
(Courtesy of N. Tanvir.)
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) T—H—DFARENAZEBZITL S
« Warren et al. 1987, Nature, 325, 131 (z=4.01)

« UK Schmidt Telescope (1.24m) “color selection” +
Anglo—-Australian Telescope (3.9m) spectroscopy

Schneider et al. 1989, 3 Zhang, 2008, Nature, 4, 122
A\J, 98, 1951 (Z:4_ 73) g | (Courtesy of N. Tanvr.

Schneider et al. 1991, "
AJ, 102, 837 (z=4.897)

« Palomar CCD survey

Redshift

0 T T T T T
1960 1970 1980 1990 2000




TR9~10%F

SRAIDFRAREN ) T —H—ZELEL, 5

EHEZ D

Franx et al. 1997, Apd, 486, L75 (z=4.92)
Dey et al. 1998, Apd, 498, L93 (z=b. 34)

e SARI LA Y%
«Steidel et al. 1992 AJ, 104, 941
KeckE1mEEIZ K B0
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B.Zhang, 2009, Nature, 461, 1221
(Courtesy of N. Tanvir.)
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hst_filters_sed_v1.mp4
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«GRB970228

HHTT I7E—5F 09 FRE->RR R
.van Paradijs et al. 1997, Nature, 386, 686
«Sahu et al. 199/, Nature, 387/, 476

«Costa et al. 199/, Nature, 387, 783

-Bloom et al. 2000, Apd, 554, 678 (z=0. 695)

~ GRB 970228
5 — host galaxy
-z = 0.6950
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SDSSY T —H—MFK AR O A5
oFan et al. 2000, AJ, 120, 1167 (z=5.80)
«Pentericci et al. 2002, AJ, 123, 2151 (z=6. 28)

VLT/FORS2 (Pentericci+02)

B.Zhang, 2009, Nature, 461, 1221
(Courtesy of N. TanV|r
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Hu et al. 2002, ApJ, 568, L75 (z=6. 56)

«J ’( E@VAY ﬁiﬁfﬁfl (LAE)

B.Zhang, 2009, Nature, 461, 1221
(Courtesy of N. Tanvir.)
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SRAIDTARBENE KT 7IC
.lye et al. 2006, Nature, 443, 7108 (z=6. 96)
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B.Zhang, 2009, Nature, 461, 1221
| (Courtesy of N. Tanvir.)

BRSEE AR T b e e :':5‘218ﬂ£(2006)‘ 55

1960 1970 1980 1990 2000 2010

10
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X L EEOEFARZA 72 (2006 429 A 14 H)
lEhs  Rik% Ly A EEE T X NS
IOK-1 J132359.8+272456  6.964 128.826 ZKiFA 200649 H 14 [
SDF ID1004 J132522.34+273520 6.597 128.250 AINEA 200542 H 25 H
SDF ID1018  J132520.44+273459 6.596 128.248  HINEA 2006 44 H 5 H
SDF ID1030 J132357.14+272448 6.589 128.238  #/IIEA 2006 44 H 5 H
SDF ID1007 J132432.54+271647 6.580 128.222 I1EA 200542 H 25 H

SDF ID1008 J132518.8+273043 6.578 128219 AIEA 200542 H 25 H
SDF ID1001  J132418.3+271455 6.578 128.219 /IVFEA 200344 H 25 [
HCM-6A J023954.7-013332  6.560 128.189 Huldh 200244 H1H
SDF ID1059 J132432.9+273124 6.557 128.184 #H/INEA 2006 -4 H 5
SDF ID1003  J132408.3+271543  6.554 128.178 WINEAH 200542 H 25
# R THERZ 136.6 R L T2 ET IV KB, HALIEDEFE
* O OBRT y T EEBETRREE NN, MEITXTTESEESFIC LSRR,

& Suban Telescope, HAD)
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GRBO KA RBEMNEEEZ S
.Tanvir et al. 2009, Nature, 461, 1254 (z=8. 2)

214 (2009)

B.Zhang, 2009, Nature, 461, 1221
(Courtesy of N. Tanvir.)
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LETTER

Spectroscopic confirmation of a galaxy at
redshift z= 8.6

M. D. Lehnert', N. P. H. Nesvadba®, I.-G. Cuby?®, A. M. Swinbank®*, S. Morris®, B. Clément®, C. J. Evans®, M. N. Bremer’ & S. Basa®

Monthly Notices
a ; ; : ; ; : ;

MNRAS 430, 3314-3319 (2013) doi: 10.1093/mnras/stt132

doi:10.1038/nature09462

Ly at z = 8.555

e
@

VLT/XSHOOTER and Subaru/MOIRCS spectroscopy of HUDF.YD3: no
evidence for Lyman « emission at 7 = 8.55"

0.4

Andrew J. Bunker,'! Joseph Caruana,!-2 Stephen M. Wilkins,! _
Elizabeth R. Stanway,3’4 Silvio Lorenzoni,! Mark Lacy,5 Matt J. Jarvis!-¢-7
and Samantha Hickey®
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SRAIDFR A ImBECEREF (z=1. 215)

Shibuya et al. 2012, Apd, 752, 114

:?

1

H
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ROBEWIRARA b7V (201246 H 4 H)
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B AARE  REE WX ki H
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SXDF-NB1006-2
GN-108036
BDF-3299
A1703zD6
BDF-521
G2-1408

IOK-1
HUDF09_1596
SDF46975
NTTDF-6345

J021856.5-051958.9 7.215 129.1 et 2012.6
in GOODS NORTH field 7.213 129.1  7ZNEpfib 2012.1
J222812.3-0350959.4 7.109 129.0  Vanzella fi 2010.12
J131501.0+515004 7.045 128.9  Schenker ft 2012.1
J222703.1-350707.7 7.008 128.9  Vanzella fi 2010.12
J132357.14+272448 6.972 128.8  Fontana ft 2010.12
J132359.84-272456 6.964 128.8  Zfl 2006.9
J033303.8-275120 6.905 128.7  Schenker ft 2012.1
in Subaru Deep field 6.844 128.6  /NEpfil 2012.1
J120536.9-074522.3 6.701 128.4  Pentericci fi  2011.12
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FRk 2 54 : HST+MOSFIRE/X-Shooter

Ny JILFHEZEDSM-4 (CERL 2 1
FhEH A SWFCINZHE— L TRV R IR IR B

3 DIRE DL S THRIBIEE—Keck/VLT 57 5t
Finkelstein et al.2013, Nature, 502, 524 (z=7. 51)
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FRIAIHGRBZ $h LN TEIm T 5L 8%
Zitrin et al.2015, ApJ, 810, L12 (z=8. 68)
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HSTH 1) X L3t
«Oesch et al. 2016, ApdJ, 819,129 (z=11.1)

Lya Redshift
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_AGEEHY EFT : GN-z11
@::-

DU Cz>105EFEN = D f= !

&= Xiaohui Fan @xfan_astro - 7818H

Linhua Jiang: Keck spectroscopy of GN-z11 detects Cll| lines at z=10.957.
#barefootEOR

Clll] Line Ratio (I;g0:/11600)

08 doublet eSS T = 80,000K
11807, C ] A19 T = 50,000K
e t ————— T =230,000K

740.001, consistent with the grism Z

5 Detaction of the (C Il
. deali’&ﬂ”df‘
3 dstoz=10.95

- smoothed
Yod :

F1907/F1909~0. 5
— n~1eb cm-3 ?

THi11:28 - 201978 18H - Twitter for Android
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B. Zhang, 2009, Nature, 461, 1221
(Courtesy of N. Tanvir.)
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. [0IIT]188=z - O UigEiRDtEHAIRETE (Inoue et al.2014)
. EAEEEOMRE ([0111]188 at z=7.21; Inoue et al.2016)
« ALMA Cy3 Grade-A proposal (PI: A.K. Inoue)

NAOJ/ALMA
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MACS1149-JD1a
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Ly wavelength _ MAC51149'JD1

at photo-z=9.6%*0.2
Zheng et al. 2012, Nature, 489, 406

AB magnitude (mag)
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MAC51149'J Dl Hashimoto+AKI+18, Nature
-ERHl: 2016E3H~2017%4HA

- T2 BFfE ;- £9 5 BFM] (on-source)
c ADDIREBBEY FT VT
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|\/|AC51149 -1D1 Hashimoto+AKI+18, Nature
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MACS1149-JD1a

« VLT/X-Shooter

Ly o 58 R D IR 1%
e 450 km/s blueshift

. UKKEDOFR

F (x107'° [erg/s/cm?/R])

LETTER

A (um)

The onset of star formation 250 million years after
the Big Bang

Takuya Hashimoto2*, Nicolas Laporte®*, Ken Mawatari!, Richard S. Ellis®, Akio K. Inoue!, Erik Zackrisson®,

Guido Roberts-Borsani?, Wei Zheng?®, Yoichi Tamura’, Franz E. Bauer®*1%, Thomas Fletcher?, Yuichi Harikane!12,

Bunyo Hatsukade!?, Natsuki H. Hayatsu'>!4, Yuichi Matsuda?!, Hiroshi Matsuo?!®, Takashi Okamoto'®, Masami Ouchi!"-"7,
Roser Pello?, Claes-Erik Rydberg!®, Ikkoh Shimizu!?, Yoshiaki Taniguchi?’, Hideki Umehata'?2%?! & Naoki Yoshida!?1
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MACS:]_149-J D1 HashimotOJ_rAKI+18, Nature

NILY—T LA ]
JBEEDFEEIH IES
. 2 BEBED E MR 2
WD E R RIEz=15 !

Rest-frame wavelength (um)
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Artist impression
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Em|SS|On ||ne I‘edShIft rankin asofDecember2019

MACS1149-JDa 9.110, 9.094 [Olll]88, LyA Hashimoto+AKI+18

EGS8p7 8.683 LyA, NV1243 Zitrin+1g, Mainali+18

A2744 YDy 8.382 LyA, [OIlI]88 Laporte+17
MACS0416_Y12 8.312 [OI1I]188 Tamura+AKl+19
EGS-zs8-1 7.730 LyA, ClllJlagog  Stark+1y
Z7_GSD_3811 7.664 LyA Song+16
MACS1423-z7p64  7.640 LyA Hoag+1y
Z7_GND_16863 7-599 LyA Jung+1g

QSO J1342+0928  7.541 [Cll]258, LyA+  Banados+18

Z8_GND_5296 7.503 LyA, ClllJigog  Finkelstein+13, Hutchison+1g

2019/12/25 BmMBL ORI L 27




R RO LE (~ HHTE)

9.11

B. Zhang, 2009, Nature, 461, 1221
(Courtesy of N. Tanvir.) 8 9]
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H/A\Y F K8y THEEDFERE
Wide-field Imaging Surveyor for High redshift

2019/12/25

T.Yamada (2009)

WISH Specifications Quick Summary

Primary Mirror Diameter 1.5m
Wavelength Coverage 1-5um ,&"E 230U E

Image Quality achieving diffraction limit to the FoV edge
at 1-5 um
Spatial Sampling 0.15”/18um (optimized at 1.5um )

Limiting Magnitude ~28 AB/10-20h ~20nly (3sigma)
Camera Field of View ~1000acmin?

1IN Fod
Orbit SE-L2 D 1EILTR
Launcher Japanese HIIA (fit to the Dual Launch)
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ALMA, JWST, TMTD & 5 =X E

Line FWHM = 100 km/s
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B. Zhang, 2009, Nature, 461, 1221
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