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¢ Solar System (chemistory)
Exoplanets (kinematics,chemistry)
Stars (kinematics,chemistry)
ISM (kinematics,chemistry) Almost all
Star Formation (kinematics.chemisty)! | Astronomy fields
. Mass-loss Stars (kinematics,chemistry.
" Galactic nuclei G.C. (kinematics) |
“IGM (kinematics,chemistry) 8

¥ Short NIR (0.9-2.5um) = long NIR (2.5-5.5um)

Astrochemistry
Astro-biology (bio-marker)

Chemistry /| Biology
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range ( (Rmax) (%)

VLT 8.2m

=3

_ Keck 10m  0.95-5.5

Subaru 8.2m 1-5

SDSS 2.5m 1.51-1.70

WINERED Araki
(w/high blazed) 1.3m

McD 2.7m 1.49-2.46

GANGN  TNG3sm  095-245

0.91-1.35

0.2"

0.2"
0.43"
0.15"

0.5"
1.5"

0.68"
0.5"

100,000

80,000
25,000

20,000

22,500
28,300

(80,000)

40,000
50,000

N70
(A/5)
<13 N200

<15 AN10
15 N/6.5
~15 N8

] M3
e

27 N2

<15 l N1.3 l

<1

IRTF 3m 12-5
Subaru 82m 097 -1.7

Any 8-30m 2-5.5

0.25"
0.3"

0.18"

30,000
70,000

30,000

15 WAL
- N1.7
~50 N3
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TNG/GIANO
/‘ Subaru/IRD

McD/IGRINS @ ® @ LiH/L-SPEC

® ?VLT/CRIRES+
IRTF/iSHELL !

@ Subaru/IRCS

@ SDSS/APOGEE
@ Keck/NIRSPEC

@ VLT/CRIRES
Gemini/PHOENIX

20000 60000 100000
Resolution (A/AA)
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Throughplit
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O LiH/L-SPEC

O
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IRTF/iSHELL

SDSS/APOGEE ®

@ Keck/NIRSPEC (2)

Subaru‘/leS TNG/GIANO$ 3 $V|-'|'/CR|RES(+)

Gemini/PHOENIX

Subaru/IRD

20000 60000 100000 _
Resolution
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FABEELBESARLIHOTODS V&S

Ok (RX)

Ok (FREX)
Ot & (HEX)
OFEH (REX)
O# F (REX)

WINERED

A, B (RMERKE) & MM (RFEKXF)

O (HK) OFF(RA)

R (FR
, Ofnth (B K) OirfE (REX)
Immersion
Grating
A=0.9-20umT®D
AR—2av g L—T42 0 DER

Ol (FREX)
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WINERED D {4

0.91-1.35um (z,Y,J)

R,42=28,000

~ 50 %

REEITS )L
(-7L—X£:63.75deg -EEF31.6 lines/mm)

VPH
(-75v% f4:8.89deg -EFEE:270 mm/lines)

J~13.1mag (3%)

1.8m(L) x 1.1m(W) x 1.0m(H)

X 13MMAEEFICERY T 1=&F
( 8hrs,S/N~30 )
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WINERED D B # QD

arm INfrared Echelle spectrograph to Realize Extreme Dispersion and sensitivity

* K& 9 fZAER~28,000C0.9-1.35umE — E CTHUE

E HIRES-Y mode Bl HIRES-J mode
2| .

anemissgion

Wavelength (um)

@I I I BRRERZRTER
BB T L—Ta2T
HARTA4R/IN—H FEEEVPH

@2K x 2K{&H 28 (HAWAII-2 RG 1.7um-cut off)

Atmospheric Tr

pO
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WINERED O #1

Warm INfrared Echelle spectrograph to Realize Extreme Dispersion and sensitivity

* KR HREER~28,000T0.9-1.35umZx — E CTHE

e i [~
Infrared spectra w/WINERED on the Araki Telescope
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WINERED D B # @
arm INfrared Echelle spectrograph to Realize Extreme Dispersion and sensitivity
* tEEEE VDS R IL—T DR (~50%)
REFERFHEER/DRIC: T ILH /B E TR Dwhite-pupileZ 4 T2 ALVEL
BRI L—T407  ENEIRI—E5E (B33 86%,Au0—F)
DARTARAN—FITEBEVPHE R A 2O —FHTHER (BH313E 86%)
-E AR ZBRFE THDHT-BBARI—F (R < 0.5%)

WINERED w/1.3m Araki

Summer
= —— ‘ Winter
Element Efhiciency Seeing = 3 arcsec

1 fras < 1800
Collimator = (.98 rame =

Echelle grating 0.83%
VIPH X-dizsperser 0.86°
Dewer window 0.944
Camera lenses 0.90°
Thermal-cut hlter 0.96*°
PRS0 0.99"
H-band cut hlter 0.9
Total > (.56

Total Required Time (hr)
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WINERED D E# B

arm INfrared Echelle spectrograph to Realize Extreme Dispersion and sensitivity

* ERHGIFR DR
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MET—5DE

@GlimpsedFABXREK (J~9mag,Av~15) @J=11.4mag(MR-1, B HIBEEE)
MTPZNIZRBELRILDARGEIL @ZA’JHL;&\F/\H#FEEBH#FEEJ'C
(20-30minTS/N~100) EEBEYDS/N(=40)F ZE R

Kondo+ in prep
M=45MD AT ~JU
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Residual

1.235 1.24 1.245 1.25 1.255 1.26
Wavelength (um)
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WINEREDD T—A2USF O 3>

@FfEHT /M T4 D BEIML Gk, EEF)
ARFTARIILVET D BEBIT/SAMTSA4>

(INYFEIERIIVERE. BRELERRE. R YMRESHHIE. KRERIE)
LRI BICIX B E AT RE

o

@ X IR UER D4 IE (B 5)
-FNETRRICE T,
Egtﬂt%_-? Before Telluric Corerction

-ES/N(>500)&ERK T 5. T"”FWWWWN

fHIE A EDFRET
After Telluric Correction

-PLPLIFISA TS~
NISNMSNINSAPHIN PR |
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|
o

Flux (arbitrary)

D FEHRAFA

Sameshima+ in prep

|
o

I
N
o

1.260 1.265 1.270 1.275 1.280 1.285 1.290
Wavelength (um)




WINEREDD Y AT RTAT5 L

QEZE

SEFHNTDSA)ADER (5. ALEF., ithHE)
BEER/NSA—FDOEHEREL (FuK. Tk, jthH)
-Ap/AmEL ZE (Gih )

-Eﬁiwiiéﬂi(iﬁﬁ%) ‘E = E Eﬁ ﬁg
-OBR E (2 5. BH) D|B(T'§E’)F 2
DIARZ—(TH., R) TUIBARER

o NS 3 : -PN. PPNe GE%%)
RF2E (k. Ade, AH) BSG-BHG. LBV. WRE (KA)

YSO: (&ZF)

OLNE -EHEKK oI55 Kk ‘
EI7 AR GBI #5K) e %&%ﬁ*g
SORETE (FAJK) = ::||: R
L7 E (FIE) 2% 22 (;adk)

$hE (F 3. Arde)

ZOH. HEL—F—DF OS5 Lbi%THh




[ 5 388 £ — I o il 5 %%
RN ELIZE T BT DI

1.2

Wavelength (prr )

BEFEDSAVIALEYEZL DA EFRE

K. GEL 2 :2015F N IZ5m 1k (Ikeda+ in prep)
-0.BEE : 2016 FRIHFIZARIRILT RS RX%F!)1)—X (Sameshima+ in prep)
IRHIZIEZETODRRINEALTEEH




LEESE—FDEH A

Diffuse Interstellar Bands (Hamano+ 2015,submitted to ApJ)

Lal DIB A9850

0 9890 10351 10361 10371 10383 10393 10403 10428 10438 10448

Wavelength (A) LBV Enj:] Z*ﬁ @E}f;ﬁ, (I\/I|zumoto+ In draft)
Arcturus **EO)C/NHLLMKJZIS (Kawakita+ 2015)

(=1
&
&

Imenslh [in arbit. units]

L) Lujl“_lﬁ

10950 11000
Wavelength [Angstroms]

WM FRNMNETA 2 AN-EIE 2 D cHEB D EH (Kondo+ in draft)
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High-blazed echelle grating & Immersion grating
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[ High-blazed echelle grating J




High-blazed echelle grating

IARA—T427 VYV /oMK SR ELVLHO FERF
TEREILFRFRA
79.32° (R5.3)
90.38um
88°
< 8nm (rms)
< 150nm (PV). <30nm (rms)
RMS < 10nm

FEIFHBEIZHLT <0.1%
>70% @1.5um

protected Ag

400mm X 60mm X 60mm

200mm L Z2{EEH 45

ENBEI XL ——R&IL—T12 0 DhoiaFRIMEE N E D L/~ DILHEEFRE
(Ikeda 2008)
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BESBE—FOEE

BEIWME—F

0.91-1.35um (z,Y,J) [ 0.96-1.11um(Y) 1.14-1.35um (J)

BERESHERER Rmax=28,000 R ~ 80,000 (center of order)

R )L—T vk ~ 50 % ~ 40 %

REIE TS 1)L (R2) | mETEI/NATL—X(R5.3) x2(EHA4)

Wide mode VPH HIRES-Y mode VPH  HIRES-J mode VPH

J~13.1mag (3¢) J~11.9mag (3%)

B X 1.8m(L) x 1.1m(W) x 1.0m(H)

X 1.3mImAREEEICEYMS IT-EZD(E
(8hrs,S/N=30)

FFRAB U S THRTID T, BB D HEBBEDTILICF Lo
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BERANE—FOISILNTS L

HIRES-Y mode HIRES-J mode

962.693nm (m = 183) 1136.037nm (m = 155)




1107.549nm

15um RMS
(bottom)

(top)

W (center)

m = 170

1039.151nm

1114.536nm

(bottom)

18le RMS
(top)

18um RMS
(center)

9.4um RMS
(bottom)

9.3um RMS

962.693nm

M kRS
(bottom)

‘4 25pm RMS

. (top)

24pum RMS
E (center)

HIRES-J mode

m = 131
1343.369nm

15um RMS

(bottom)

o 15um RMS

(top)

9| 15um RMS

(center)

EABE—FORRYCE AT TS L

HIRES-Y mode

m:141

1252.877nm

(top)

9.1um RMS
(center)

967.968nm

" (bottom)
- (top)

e (centel’)

1353.663nm

B F 21um RMS

(bottom)

TE:';'F Zol»lm RMS

(top)

20pum RMS
(center)

“«  81umRMS
— (bottom)

"y 8'2Hm RMS
—  (top)

8.0um RMS
. (center)

LT O KEER TRMSH 2pix size (36um) LLNZEZE R

m = 155
1136.037nm

;. 25um RMS
" {bottom)

% 2/umRMS
— (top)

—7> (center)

1143.39nm

| &, 16HmRMS
(bottom)

14pm RMS

15um RMS
" (center)
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20154 38 B ERETDSE T« high-blazed echelle grating® R {EB 1R
J

20154 7R :high-blazed echelle grating® T AE —X 15 5E R

J

20154 8H :WINERED (12T 7 DH T) IBEREEE £

J SRR FREER~70,000% FEER
J - FREBEYDEIIFTHE (~70%) N ELN TSI LETER
N SHATZORAULANILDARIR)L

20154F 11 A : high-blazed echelle grating® A& QE—X) #H A
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0.95F

0.94
High—resolution mode 1 0390 1.0391 1.0392
Air Wovelength (um)

—— Wide mode

1.038 1.039 1.040 1.041 1.042 1.043
Air Wavelength (um)




F=2EH

@ WINEREDIEZFRIMES P ELSRLIHIZTHFE . AL TL\SEFNE D LS

O LFEHE—F (V) [TEERE S AEEE (R28,000) & 15 B4 E (~50%) i K
SHEADRETELIMERETHNINMBEZTEDE N EHANINILERE

@high-blazed echelle gratingZ AL V/=#E 5 73 8L E— (R80,000) M B F
2016 F 4R IR B ERZHIIBE FE

Q2016 FE LY BINVEMANIZEFTE
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