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Astronomy Astronomy Satelites(ESASatelites(ESA related)related)



Spitzer and Spitzer and AkariAkari
are on orbitare on orbit

Spitzer （2003）
– 85cm、<5.5K
– 3－160µm

Akari （2006）
– 70cm、<6K
– 2－160µm



WISEWISE
(Wide(Wide--field field 

Infrared Survey Infrared Survey 
Explorer)Explorer)

Dedicated for Survey
– Mid-IR version of 2MASS survey

Diameter: 0.5m
Wavelength: 3.5 – 23µm
Spatial resolution: 5”
Launch: 2009  Orbit: polar 600km
– NASA MIDEX selected (Aug. 2004)
– Life: 6 months 



SNAPSNAP
((SuperNovaeSuperNovae / Acceleration Probe)/ Acceleration Probe)

Specific purpose
– Cosmological 

constant / dark 
energy

Diameter : 2.0m
Wavelength: 0.35 
– 1.7µm

FOV: 35arcmin2 x 2 (opt & NIR)
Orbit: “Prometheus” orbit
Launch: 20??
– NASA, DOE funds have been approved by 

Council
– Life : more than 2.5 years



Next Generation IR Space Next Generation IR Space 
ObservatoriesObservatories

SPICA （2015?）
– 3.5m、＜5K
– 5~200µm main

Hershel （2008?）
– 3.5m、70K
– 60~670µm

JWST （2013?）
– 6.5m、30K
– 0.6~27µm



SS--E L2E L2

JWST  Hershel/Planck  SPICA  GAIA …



Herschel Space ObservatoryHerschel Space Observatory
ESA
Lauch: 2008?, 3 years life
Telescope: 3.5m, 80K
Wavelength: 60-670µm
PACS ( λ=60-210µm)
– Imaging: 1’.75x3’.5
– Spectroscopy: R=2000

SPIRE( λ=200-600µm)
– Imaging: 4’x8’
– Spectroscopy: R=100-1000

HIFI



PLANCKPLANCK

ESA
Launch: 2008? (together 
with Herschel)
1.5 m telescope
CMB anisotropy over the 
whole sky (in 15 months) 
– Similar (better?) angular 

resolution with 
WMAP(~0.2deg)

– wider wavelength 
coverage than WMAP, 0.3 
– 10mm



GAIAGAIA

Launch:
– December 2011 

(Soyuz rocket from 
French Guiana).

Status:
– Under development, 

with EADS Astrium
SAS as prime 
contractor.

Orbit : S-E L2

ESA’s space  astrometry mission at 
optical
All-sky, 10µas



JWSTJWST
(James Webb Space Telescope)(James Webb Space Telescope)

General purpose space 
telescope
Diameter: 6.5m, T<50K
Launch: 2013?, ~5 year life
Wavelength: 0.6-10µm 
– NIRCAM 

• 0.6-5µm, 2’.3x4’.6x2, R=100 tunable 
filter

– NIRSPEC
• 0.6-5µm, 3’x3’ MOS with micro 

shutter (or IFU)
• Spectra of 100 objects per exposure

– MIRI
• 5-27µm, 1’.5x1’.5
• R=100, 1500-3000 spectroscopy



SPICASPICA
Space Infrared telescopeSpace Infrared telescope

for Cosmology and Astrophysicsfor Cosmology and Astrophysics

Telescope: 3.5m, 4.5 K
– JWST(20-40K), HSO(80K)

Core λ: 5-200 μm
– Complementary to JWST 

(Opt-NIR), HSO (Sub-mm) 
Orbit: Sun-Earth L2 
Halo
Warm Launch, Cooling 
on Orbit 
Total Weight: 2.6 t
Launch: 2015? by HIIA
~5 year life

Sun

L1 L2

L4

L5

Earth

L3



米国の状況米国の状況



SAFIRSAFIR
(was) included in NASA space science road map
10 m telescope cooled to 4K
Wavelength: 15-600µm
– Natural-background-limited sensitivity

Diffraction-limited angular resolution at ~40µm



SPIRIT & SPECSSPIRIT & SPECS
FIR & Submm space interferometer
– 1km maximum baseline

Sensitivity comparable to that of SAFIR
Far better angular resolution than SAFIR



Angular resolution of Angular resolution of 
SAFIR, SPIRIT, SPECSSAFIR, SPIRIT, SPECS





米国のスペース天文学予算状況米国のスペース天文学予算状況

アメリカのスペース天文学の予算は年間1500M
＄程度。
– このうち、2/3がJWST とHST（サービスミッション）。他を

大きく圧迫してる。

– その結果、TPF、SIMの予算がほとんどゼロ。

アメリカの単一鏡SAFIR (SPICAの拡大版）、ス
ペース干渉計計画SPIRITは、実現のめどがまった

くなし・・
– SPICAへの参加？ ２００８年のMIDEXへの応募？



NASA Priority Table (1)NASA Priority Table (1)



NASA Priority table (2)NASA Priority table (2)



欧州の状況欧州の状況



Cosmic Cosmic 
Vision Vision 

20152015--20252025

ESAのスペース科学
将来計画
２００４年４月に色々
な提案（全部で１５１）
を募り、２００４年９月
のパリでのWSで選
択。
４つの科学的課題を
設定、それぞれにつ
いて将来ミッションを
検討。

http://www.esa.int/esaSC/SEMA7J2IU7E_index_0.html



What are the conditions for planetary formation What are the conditions for planetary formation 
and the emergence of life?and the emergence of life?



How does the solar system work?How does the solar system work?



What are the fundamental physical laws What are the fundamental physical laws 
of the Universe?of the Universe?



How did the Universe originate How did the Universe originate 
and what is it made of?and what is it made of?



ESA Cosmic VisionESA Cosmic Visionのスケジュールのスケジュール

２００７年 ２月頃 L（６億ユーロ）、M（３億ユーロ）の公募開始
２００７年 ６月頃 公募締め切り
２００７年１０月頃 L ３件、M ３件程度に絞る

（２００８年 Herschel打上げ）
２００９年 Mを２件に絞る
２０１１年 Mを１件に絞ってスタート

Lを２件に絞る
２０１５年 Lを１件に絞ってスタート
２０１７年 Mの打ち上げ
２０２０年以降 Lの打ち上げ

平行して、２０１０年頃には次回の公募があるかもしれない
ESAの予算が大変厳しい。２０２０年すぎまでに、MとLを１件ずつしか実
現できない
– この枠をX線や惑星、Darwin、LISA（重力波）と赤外で争う。
– ESI on SPICAをMの枠で応募
– FIRIをLの枠で応募


	光赤外スペース計画の世界情勢
	Astronomy Satelites(ESA related)
	Spitzer and Akari are on orbit
	WISE(Wide-field Infrared Survey Explorer)
	SNAP(SuperNovae / Acceleration Probe)
	Next Generation IR Space Observatories
	S-E L2
	Herschel Space Observatory
	PLANCK
	GAIA
	JWST(James Webb Space Telescope)
	SPICASpace Infrared telescope for Cosmology and Astrophysics
	米国の状況
	SAFIR
	SPIRIT & SPECS
	Angular resolution of SAFIR, SPIRIT, SPECS
	
	米国のスペース天文学予算状況
	NASA Priority Table (1)
	NASA Priority table (2)
	欧州の状況
	Cosmic Vision 2015-2025
	What are the conditions for planetary formation and the emergence of life?
	How does the solar system work?
	What are the fundamental physical laws of the Universe?
	How did the Universe originate and what is it made of?
	ESA Cosmic Visionのスケジュール


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


