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The umver5|ty of s
Tokyo Atacama Obervatory

% M« TAO PrOJect

Next- -gen. Observatory of uT (PI Y Yoshu) |

¢ 6.5-minfrared telescope ' - )
_' * 1st-gen. mstruments _

NIR: SWIMS MIR: IVIIMIZUKU '.
o 40%-time fo’rJapanese'communlty -

: SWIMS : IVIIMIZUKU

TAO S|te sl
~» -Summit of Co. ChaJnantor e S R B
in the Atacama desert, Chile (5640m aIt )
: ngh altitude + Dry cllmate e = 5
- = Low PWV (Precipitable Water Vapor) #*

- 0.38mm (10%-ile) | '
= Ideal site for mfrared astronomy

TAO Site

- e SPGB, ’
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NIR Water Absorption Bands §i# | ~ 30-micron band
=>» Water related matter 72 ’ =>» Low temperature dust
Water, Water Ice, Hydrous silicate % i Crystalline silicate, MgS/FeS
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Atmospheric Transmittance
. Red :VLT @ 2600m alt.,, PWV=2.0mm
Black : TAO @ 5640m alt., PWV=0.5mm



I\/IAX38'and ANlR -y MAX38

On m | n |TAO : ¥ Mid-in raredAstronomwaleXpIorer |

miniTAO Telescope :
~* 1-m pilot telescope for TAO

 ' Site evaluation:
- — ‘Scientific capablllty
— Operatlon stability

i miniTAO Telescope

|V|AX38' Mid-infrared Astronomical eleIofer'— o '
-+ -Mid-infrared Imager (A: 3—38um) .
i Flrst Light - 2009/11 :

, ANIR — Ata'ca'ma 'Near InfraRed camera — 4/
* Near-infrared Imager (A: 1.0—2.1pum)
* First Light : 2009/6 .

MAX38 and ANIR’
on miniTAO Telescope

- o SPGB e |



%

!t
B sy 0 S

"N PWV Estimation  MAX38

Vs
' Mid-infrared Astronomical eXplorer

~ PWV estimated by infrared observations |

Estimated from PWV (Miyata + 2012)
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Photocurrent of IRC+10420 [e-/s]

1.0 1.5
PWV @ APEX (5, 100m) [mm]

: PWV scaled by 0.85 from 5100m-ait. value (mm)
“PWV estimation in NIR band (1.875um) PWYV estimation in MIR band (31.7um)' :
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SC|ent|f|c Results of
30- mlcron Observatlons

. MAX38

Mid-infrared Astronomical eXplorer

First high- resolutlon 30- mlcron images of dymg stars

= New |n5|ghts of dust formatlon

Luminous Blue Variable: n Car
(Nakamura D. Thesis)

DEC offset [arcsec]

31.7um

deconvolved image

=15 -10 -5 0 5 10 15
RA offset [arcsec]

-15

Dust-formation rate = 7x10°Mg/yr
Greater than conventional estimation by 103 !!

S APRPE”

PIanetary Nebula: Mz3
(Asano in prep.)

31.7 um

HSTWFPC2 . PN Mz3

Dust in central core = 2x103M,,
Greater than conventional estimation by 103 !!
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£y MmMizuku P

Mld-lnfrared Multl-,ﬂeld lmager for gazing at't'hé, UnKnown Universe 3

‘A next- gen IVIIR Instrument -
* Wide band coverage ()\ 2~ 38 um)
T High spatlal resolution -

¢ 2-beam simultaneous observatlon
— PreC|se photometry / spectroscopy

Schedule EE s

~ » Development 2014 e
e« Obs. @ Subaru 2015B—2017
¢ Obs. @ TAO . 2018— -

MIMIZUKU - Ui
(2m x2m x2m; 2.3t)



Vavelength Coverage L YTITHILA
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 2—38 um covered by 1 instru ment |
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IRC/AKARI

Spltzer |
IVIIRACLE/

MIMIZUKU/TAO

Spatial Resolution (arcsec)

30m telescope

Spatial resolution of MIR instruments

S APRPE”

«_ Spatlal Resolutlon

=== 1RAS 0.5’

PN Mz3
Beam-size comparison :
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Wavelength (um) compared with s‘pectra

of various kind objects -



,.:“\ F|eld Stacker

Equipped on top of IVIIMIZUKU
-+ Picks up 2 fields '
-Combines them onto one detector
-)Target and Reference ObjECt
S|multaneously observed |
~=»Atm. variation canceled
-)PreC|se photometry / spectroscopy

Powerful tool for
Long-term monitoring
Q- and 30-um band spectroscopy

I Rotation &

Linear motion [N

Detector
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§ Wavelength

8 Detector

Pixel Scale
Field of w/oFS
View W/ FS

| Imaging Filters

Spectroscopy

Slit

2—5.6pum

InSb Alladin Il
1024x1024

0.11”/pix
2'x2’
1'x2’x2fields
K, L, M

(J, H option)
2.8—5.5um
R~180

0.6”x60”

6—26um

Si:As AQUARIUS
1024x1024

0.11”/pix
2'x2’
1'x2’x2fields

Med-band filters
Narrow-band filters

7.5—13.5um R~230
16.5—25.5um R~160

0.3”/0.6” x 60”

24—38um

Si:Sb DRS HF-128
128x128
(Opt.: 1024x1024)

0.44” [pix
56”x56”
28”x56"”x2fields
Med-band filters
(AA~3um)
26—38um R~60
(option)

1.2"x50”
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ks Specifications (TAO) MR

§ Wavelength

B Detector H2RG 5um-cut  Si:As AQUARIUS Si:Sb DRS HF-128
1024x1024 1024x1024 128x128

Pixel Scale 0.07”/pix 0.11”/pix 0.18"/pix
Field of w/oFS 1.2'x1.2’ 2'x2’ 23"%x23"
View w/ FS  0.6'x1.2'x2fields 1’x2’x2fields 23”x11”x2fields
| Imaging Filters K, L, M Med-band filters Med-band filters
(J, H option) Narrow-band filters  (AA~3um)
Spectroscopy 2.8—5.5(?)um  7.5—13.5um R~230 26—38um R~60
R~180 16.5—25.5um R~160 (option)

Slit 0.6”x60” 0.3”/0.6” x 60” 1.2”x50”




@; £ Specn‘lcatlons (Subaru) [M
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§ Wavelength 2—5.6(?)um 6—26um

B Detector H2RG 5um-cut  Si:As AQUARIUS
1024x1024 1024x1024

Pixel Scale 0.07”/pix 0.11”/pix

Field of w/oFS 1.2'x1.2’ 2’'x2’
View  \w/FS  0.6'x1.2’x2fields 1'x2’x2fields
| Imaging Filters L, M Med-band filters

Spectroscopy 7.5—13.5um R~230
16.5—25.5um R~160

Slit 0.3”/0.6” x 60”




Orlgm of Terrestrlal Materlal
from dymg stars to abornmg earths

From dymg stars to aborning earths

Dying Stars Protoplanetary Planetesimal Earth
.'. | Interstellar Disk Primordial bodies
A e . > \
SLpern’ovae  iteessssssssseen \ dified? >
. . . Modified:
Planetary nebulae Destroyed?




- Where are iron grams in the -
| unlverse? | =

IR cont. of AGB star can be | Beor |
em|SS|Onof |ron Orwater VapOr : Deplletion pattern of ¢:Oph cloud.

-(Savage & Sembach 1996)

“Separate them by monitoring
and 1R -c¢
e investigate iron existence.

10
Wavelength (um)

Possible detection of metallic iron
emission (McDonald et al. 2010)



B4 DustStreamin
 Protoplanetary Disks

- What did cause dust homlfogen,iza’tien |
'in the‘_-p.r_.,esola;rtnebula?“' i |

Investlgate a dust stream by monltormg crystalllne
silicate feature at 1 20 -micron band

Example of EX Lupi

quiescence outburst
2005/3 2008/4 | [

1.5
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Trajectory of dust grain

Normolisec flux

0.5

L=50L,
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R g Vinkovic 2009
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Outward dust stream on the disk surface Silicate crystalllzatlon observed for EX Lup :

- PRGBS . ’



Corroboratlon W|th
Spacecraft I\/I|SS|ons

I\/IIIVIIZUKU can be a strong tool for prellmmary
or S|multaneous obs. foli exploratlon missions..

for sampleé re m|55|ons
e Simultaneous obs. of * Crackup experlments

Subaru/MIMIZUKU will be a unique mid-infrared faculty in northern hemisphere
in this 10 years

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Hayabusa2 Return to the earth
Iaunch arrlval Cratkup departure

Akatuki Re-approach to the Venus event
MIMIZUKU L R




Development

Cryostat & Field Stacker Optics

Pickup mirror slide motor

.
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* . Improving cryogenics -

Mirror degradation found -

e Constructing SW board - * Investigating its cause
* Motion test of F/S .

Re-fabrication of mirror -

- o SAPRGBS re |



5 Fabrieation almostfinifsh:ed' PN e fDlgltaI board completed
j' Cryogenlc test e 1 e Construction ofanalog board :
Development of control system o « Development of cryo-elec. board
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- Usefulness of the new atmc')spﬁeric windows is
-~ validated by ANIR and MAX38 on miniTAO- -

' MIMIZUKU Is now under 'deve,lo'pm'e‘nt‘. ~ 
Some specifications changed.. '

Completion of MIMIZUKU : early 2014
‘Open-use on Subaru  *  :2015B-2017

MIR-L ch and some functions are limited -
Full-MIMIZUKU on TAO ~ :2018-  /~

We hope MIMIZUKU can contribute to your interesting science.
Let’s discuss how to use MIMIZUKU!
Thank you for your participation!



