. )\iﬁ@xﬁbb\ﬁﬁ
't 14 LR 7 v J FHEREE
ﬁ%’g




& D H i ’ _L%Ejl\
« BE B— (RXERE)
— 19911284 £ N (315)

- 201993 RRAFEZRMEAREFER FHL
— 2019-20204F: AR E (EZXXAE. University College London)
— 20206 H-IR7E: R KFEFHIRITTAT - B
(ETBOHEMY 2T AICAEHHEFEICHR>TVWET)
KEREBEZFE> T, BOIRADIATZZ L TWET

Tli“% | | F7ILY INYT )L CIALXHTvT

[ —

L

p—1
=\

(NAOJ) (ALMA) (NASA) (NASA)



VA LR Ty JFEHERE (JWST)

—REE12/253T 5 EIF. EFETM2ICHHDEIRAFH
—Av7w$§gﬁﬁ®%%%“
—1%tﬁﬁ®§ﬁéﬁﬁfmv;f}

nnnnnnnnn

JAMES WEBp

SPACE TELESCOG:

7 2DKIRT A~ R TORIDEHRAE (NASA



JWSTORIZHIE

%
Early Universe

Galaxies Over Time

By TN VRICHREL R DOBAPKREDRE
(FDACER)

REXTICIBANEDL S ICENL TEcDOLDORE
(SRIATEE(L)

Star Lifecycle

/
4
®

Other Worlds

EQOFRENSKREDHH I TOERA

(2 - REF)

REDOHEZFAETERCHIRAN EROAREMEDRE

CRARE)




JWST D 5= 4] DI~ H|{R

+ SMACS0723 & W5 46{8FRID IR
- THOBZHATRICBIFSNDNES

NASA



JWSTD &) D H{R

I\ T )V - JWST




JWSTHX v

e« 100X IL Y Y M —N\—[CEiEE =
_ HRADOKXEENIWSTT — 4 [CEH

—- EHBIHRAREE BRI TDL->TULE o)
JWSTT—4 % {E > i@ DE (arXivk D)

80
70
60
50
40

o DL
0 o0 00

0



AHOAA

« SOIRADIAFTDBIZ
- BEFOIRADERNKELZDH ?
- INFETORERGRAATDER

« V1AM ALX Dy 7FHERE (JWST)
- HE. BEE
- ROt X
- INTTOHRFESERDEE



1. EDIRADIHFI D EHIE



A D) ERA]
¢ BB

- B (B+EBHR): KEBE=D1000E=
— =IO —IEFD10/EZ< 5L
— KBEHESOEMEICEETNTWVS

« Fin: 100{2-1301E%

PNCEN




RPN ELT B

o IR i;‘&_ﬂ:bfb\é
— SOFH: BEIRA. BHEIERHZ L
— El@%':—'?ﬁ Ti@ﬁlﬁﬁzjb\%b\

e _ 1 20843 133843




IR DAFFTD BIR

AN E SR L. EL LD ZIEEEL =LY
— ADEAIPEITWDEIENTZDOHN?
— FHTCHRBEDIRAZEL 2L

i

30
s

EEEREHE

EvInNy

RIEDIRT

y FHARME ' RERZR ?

0 EN)
R R

Harikane et al.

IRTE < Ew oI\
OV BDIRAE =IDE? (138{=4F/0)

77> RO X5 3R ¥ D ERA 7



5 DIRAIERZ 5

« EDZERZIFER (1 WETHIERZ 7 [EH)
_E< OFHOET (EAE) = B DR

JEDIES T13S5FEENDDEEREIC 8 D= VVERIA]
=1 35{EFRID IR

BRI DIFKE |



5 D IRF DRFEL

1. <L THIEW

2. RV (RERNERW)

3. HHVDAn



KR > B DERAEEE LY

& (&%) [CHZ|AIEEEL
— 25-30#5’*& BEEDIEDDIDIES
—_ %ﬁ& MAB ~ —2.510g10< Jv )

3631 Jy

f: 72w AEE (1026 W/Hz/m?)

¢« KRERLERBELXZFS THEEDHDINELNH S
A -27%HE  YUYR-1BE KIE6EH RS 25%8

| cI) (NASA) (Harikane et al.)



KA > b2 B DERANE TR
- IFFEICIE. RN

LY

Alll

BEn R (om) (1um) (1om) (1Km)

10°% 1072 102 10" 107 10 10° 107 107 10° 10* 10 1077 107 1 10' 100 10° 10'  10°

I \ T ' ' U VHE  HF MF LF
(BER E8 (R BB

. aJ
y X 8 ¥ 2 B
i d
|‘II gq
A
> - 'lI
g 'y 2 z
102 102 109 10%® 10" 10" 107 10 10 10" 108 10" 10" 10 10° 108 107 108 10° 10* 103
REhEHz (1GHz) (1MH2) (1KHz)
1 g *0] RIBFE ORISR EBOEMUIADIRICI>TES,
| 5 CTNA KRBT T8

KHBRAE R
c) DA ERE



KERA > h2: B DERIAF 7R LY

e IFFEICIE. REARL
- RUWEER (GRNERE) £TERATIMNENH D

Aobs=(1'|'z) X Aint ] 35 =R E;ﬁ
A BRI SN B ERE (z=13)

}\int: 775/? @5&%
2. I RZ

HERICKSD
: 7]:75-{):? (Harikane et al.)
| ’EZE /\/ <€ /\/ ‘ 5)5'2)%
Aops= (1+13)x0 15 TRINE FA )\ =0.15 um

=2.1 um



AZERA > b3 B DEEA A7 0N

s NMNATZ YTV FIA (BTEWY—IN 5T —)
- BEOYE (5%) KD ¥ —0U <5 — (27%) ' XECH
— INEWIRAIMNS TET, REWIRAICERR U

» BAZ L (KEL, BV IBAOAIEMD R

. RELTYTOF)F

=5 JE <

<

o——2:
0 o</

0< o

il



LD ERFE TR ICFHDOEER

BEtfI2 B E DO XK

120-130{EF I DRI
1001&IZ &£ (0.5%) L HMUNVR LY

135BEFRIDIFAL & H o &AL




&R DERU 7

o BEOIRIEFRVL CEEMLAREWL)
« RUVWEREITTREZSIREA = B DIEA D&
— KFRORIR (A>T LA47,012um) ={ES

Aobs=(1'|'z) X Aint

Aops: BRI S N BIKER
A TR DR

z: A RE

- _._;1.4|.|m.1,:j.. 1.6 pm |y 4.5 um

-

v
>

TR T
Aop=(1+11)x0.12=1.44 pm



[TLL]Y
B

/

BRI DI

BB TR L BEEOHN S
EDRADERHERL T
SRBATAND




JWSTEIZEI D& O iRF D ECEx

.

« N\YTILFEHERETE DI > 134EFH]
(z=11) DERA] GN-z11
« REDIEIRANRY N THEBEZ /ST (20205

111
~—"

GN-z11 (Jiang+20, Oesch+16)

A CIII]A1909 _:
I [cu]ag07 :

|
o0 O O
N O NN

Fy, (107" erg s7' cm™ A7)



IR /7 3R P O 15

FHIDIRA DIEMHE. HD1 (SE4B ICHR)
— 4. 7T0ABEUEOREDHH

« 134.8(2%
- W FERRT

NHK =1 —2% % v F9 (2022¢4ﬁ7E|)

“135{@%FH,

MIRH S B S EVEAEEAD. 1 3 5EKEENI-T
FHTRARE. FA-BAF—L

2022/04/07 22:45

® zouwzz59775 @ © OF

HWIRM S 1 3 5 EAFHNICBIOBRFHZRA LI, RRAPERAXBREDOHRF—LA7H
FRUICo TNITOREATRED 1 RALFEL. WHFHORDIEREDRRICDOBAS AR

|7 HRBBENS, MXPBRERTAOT 4 IH - Iv—FILICHBBE N2,
\TCH

FHIE1 3 SEERICHEL. BEFRICTHOR
AN TEREEIND, 1 HFEFRKXD 1 FHICED IR
T BWEEHWBAZBRAILTWS Z &ichkh D,

F—ALR7 OFBEULEDOREKICDOWT, NTAIcdH

7 7 FENESE L AN

A A AEEER L ~era—

TRR

S5HER

&he New Hork Eimes 2

Za—3—U9M LXK

OUT THERE

Astronomers Find What Might Be the
Most Distant Galaxy Yet

[s the object a galaxy of primordial stars or a black hole knocking on the

daor of time? The Wehh snace telescane mav heln answer that anestion.

Q$“¢£ % % ?31 §E¥|7¥‘J 5: My:®1—5( E{ﬁgﬂﬁ

by7 E& AE-HY &EF B EYRR #H @ v-Fvb

YFX—QFEBT TFTvs HEHE RR-V

WRHSREFEVRAZERD

DSl | +740-93
20224 4F8H 14:00

@ ##=

135N EESE. RFHTHRA




Z_n = = TH Y
ch@fglﬁﬁﬁd)K

RUVKER (FRIMER, BOu m)
H@Jx%@uﬂ”b\ 7Ld~

RIT

T

VA LX TV 7**‘:’5“:%%

DEIZ



2. VA LX I xwIF]

(o

S



N \\I /]/ .[AX\\ |7 T Y 7\TH_I-":-E;\L$$% (JWST)

o RMREIRTE, 6.6MDIEEICKELRE
— I\ JI)VEREDIEIL2.4m
« —JIHBEBEOEXRERIE A7 b
« —REF12/253T 6 EIF. EETNM2ICHEZADEIRAFH

i (BF6.5m)
18KDNSHRIEBEOHEAE LT
EXvXOA—FT VY

\

Y=LK
NEDS D> T,
= ifﬁfd—: 233°C c_'f%’)

NASA



JWSTD fE52

1989%: J\v J )L ERBEORIRIEZRRI 255
— N\y JILERFEDFTE LIF1E19905F
1990 F A ¥: FHER Y — bk
— FE500BMAEEE. 2007EH5 LIFFE
20034F: NASAHN 5 FEIERF (100012H)
_ BIREEtA. 20105 LT E
2004%F: ESA (Z—0O v /X)) SN
20054 FEiBE (500018F), 15 LIF Z2013F [C A
20105 KIKDIEBEIRE D, 15 LT Z2015-20185F (T IEHA
201E7H: IWSTEAKDGHE, 77X ABSTEEDPIEIRESIND
— EHBBAU—TY RN ERBEORNF THIEEENS +FET Y )
2018F3H: 15 LI %Z2020F58 (T IEHA
2018F7H: 15 LT %Z2021F3 8 (CHEH] (FE900012M)
202078 15 EIF %= X S5 (CHEHR (covid-19D f= o)
2021F12H: 165 £if, #HBFE1IKH



15 LT

« 20215E12/25ESA ') 775

v NTI S EIS

—¥T5 EIFHIERBICSOELITo e & THEMIDMED

(5-10FE—204F L1 )

LA
Wi

@X7FEH L A—

ESA



N \\I /]/ AX\\ |7 T \\/ 7\'__HI_I_I1‘—:|}—§\1$$% (JWST)

« U TVIaiNA Vb (L2)TEE
— BBENLKKGDHNE 57 NWE TS5
- IDEFEFNTIE LI > LAFREER) -> SH+FRE

Webb
Moon ~30 days to L2

‘f,-.; ~6 months of commissioning

L2

STScl



ORI NE EE

v

e FRUED/INT A=Y AHETWNS

SERDERE
/78
)

Observed Throughput/ET

Throughput

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

Results from P330-E

O
° [ ) o0 ° 0e® O
o o0 ® © o ° «
vty ® @Y
0.0 1.0 2.0 3.0 4.0 5.0

3 wavelength(microns
'EZE tht ) Rigbhy+22



S HVEZE

5/22-24\C (FBELDKZEV) FBAHEZE

— 1R DEHIEERTTBEIC

— BED 1T OE T+ REHE R T e
fEAEZEE] [EaEZEE

Ground Measurements for Recent Best Mirror Alignment
Individual segments

—r 1000

- 800

- 600

400

200

-200

59 nm rms

-400

Interferometry measurements from NASA XRCF NIRCam wavefront sensing on 2022-06-21

NASA

Wavefront Error [nm]



MDERTE & b\ T=FiH %
« R - NHEDICREENIO0-100ZFU LM E

EAIRAMEEWL - FRWE WS HEES
[E RF [C iR




B 1= /7 3R {54 7 R R

« HDIMZE 1 HAERIDY —4 v b & U THEAIR
_ 7O5 5 LAME: Ee
— 135BFFIDE M E S HER R THRE




- fEaf

BRRE

HtRPDOMEEDGARERZT S

Ny FILIE10fE < 5 0)

- WEETER—Y +q

BENMKREUVLTEVLRESE

James Webb Space Telescope Cycle 1 GO Proposal 1740

H-drop galaxies: “~~Rosetta Stones'' at z~13 for galaxy
formation studies

Scientific Category: Galaxies
Scientific Keywords: Galaxy Evolution, Galaxy Formation, High-Redshift Galaxies
Instruments: NIRSPEC
Proposal Size: SMALL

Exclusive Access Period: 12 months

Allocation Information (in hours):
Science Time: 2.7

Charged Time: 6.6

Abstract

‘We propose NIRSpec/PRISM spectroscopy to confirm the Lyman break in secure candidates of luminous
Lyman break galaxies at z~13. These galaxies were found in an H-band dropout selection to search for
unprecedentedly high-z objects at z>12 in the 2.3 deg2 near-infrared deep imaging data in the COSMOS and
UDS fields. After careful examination of non-detections in the deep optical to H-band images as well as the flat
spectrum from K-band to Spitzer IRAC [3.6] and [4.5]-bands, only three candidates remain. The absolute
magnitudes of these objects are typically -23.4 and the photometric redshifts are estimated to be z>12. An
ALMA program targeting one of the candidates shows a tentative [OIII]88um emission line at z=13.3. The line
flux is at the lower edge of the expectation, implying that this galaxy is a very low-metal system before
chemical enrichment begins. A successful detection of the Lyman break from at least one object among them
will yield the new redshift record far from the current ones at z=9.1 and z=11.1, and demonstrate the JWST
capability for confirming galaxies at z>12. These z~13 galaxies are luminous enough to be followed-up with
higher spectral resolution modes and will be “*Rosetta Stones" for galaxy formation studies, once their redshifts
are determined.
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New observations for proposal(s) 1657 are available in the JWST archive.

You must be authorized and logged in to retrieve data that are exclusive access. The PI of this program can grant access (if needed) to collaborators by visiting MyST. If
you have questions about access, please see the MAST Accounts page, or contact the Archive HelpDesk at archive@stsci.edu.

You can retrieve the data from the Portal by navigating your browser to the link(s) below:
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A Comprehensive Study on Galaxies at z ~ 9 — 17 Found in the Early JWST Data:
UV Luminosity Functions and Cosmic Star-Formation History at the Pre-Reionization Epoch
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Submitted to ApJ Supplement

ABSTRACT

We conduct a comprehensive study on dropout galaxy candidates at z ~ 9 — 17 using the first
90 arcmin? JWST/NIRCam images taken by the early release observations (ERO) and early release
science (ERS) programs. With the JWST simulation images, we find that a number of foreground
interlopers are selected with a weak photo-z determination (Ax? > 4). We thus carefully apply a
secure photo-z selection criterion (Ax? > 9) and conventional color criteria with confirmations of the
ERO NIRSpec spectroscopic redshifts, and obtain a total of 25 dropout galaxies at z ~ 9—17, including
two candidates at zppot = 16.45fg:gg and 16.6631]:32. We perform thorough comparisons of dropout
galaxies found in our work with recent JWST studies, and conclude that our galaxy sample is reliable
enough for statistical analyses. We derive the UV luminosity functions at z ~ 9— 17, and confirm that
our UV luminosity functions at z ~ 9 and 12 agree with those determined by previous HST and JWST
studies. The cosmic star-formation rate density decreases from z ~ 9 to 12, and perhaps to 17, but the
densities at z ~ 12 — 17 are higher than the constant star formation efficiency model. Interestingly,
there are six bright galaxy candidates at z ~ 11 — 17 with Myy < —19.5 whose stellar masses are very
high, 103~?Mg,. Because a majority (~ 70%) of these galaxies shows no signatures of AGNs in their
morphologies, the high cosmic star-formation rate densities and the existence of these stellar massive
galaxies are explained by no suppression of star-formation by the UV background radiation at the
pre-reionization epoch or an efficient UV radiation production by Population III-like star formation.

Keywords: galaxies: formation — galaxies: evolution — galaxies: high-redshift
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