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Before and After 

Before – 

4Ground – Surveys, IR Optimized Telescopes, Simple Instruments 

4Airborne – Lear Jet, KAO 

4Balloons – Surveys, Backgrounds 

4Sounding Rockets – Backgrounds, Surveys 

After 

4COBE, MSX, IRTS, ISO, SPITZER, AKARI, HERSCHEL, 

PLANCK, WISE, JWST 

Total cost -  probably approaching $10B  

AFTER WOULD NOT HAVE HAPPENED WITHOUT 

THE RESOUNDING SUCCESS OF IRAS, BOTH 

TECHNICALLY & SCIENTIFICALLY 
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The Legacy of IRAS
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What was special about IRAS?

12 – 100 μm 

1-2.4 μm  

Wavelengths 
Sensitivity 
All Sky  
Unbiased 

Size, Quality of Catalogs, images 
Rapid public release 
Improved quality with reprocessing 
Strong support for community usage 
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M31 in the FIR 

IRAS Image – Rice et al. 1988 
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M31 in the FIR 

 Spitzer Image – Gordon et al. 2006 
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The Large Magallenic Cloud 

IRAS – Rice et al 1988 
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The Large Magallenic Cloud 

Spitzer – Meixner, et al. 2006 
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The Ubiquity of Cirrus (PAHs) in the ISM in 
our galaxy and normal Galaxies

Boulanger,  
Baud &  
van Albada, 1985 

Castelaz, 
 Sellgren &  
Werner 1987 

Helou 1986 
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GLIMPSE - Milky Way survey

The Ubiquity of  PAHs in the Plane of our Galaxy 



SINGS - nearby galaxiesThe Ubiquity of PAHs in Nearby Galaxies 
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Rigby et al. 2008 

Teplitz et al. 2007 

The Ubiquity of PAHs in the Universe Beyond z~2.5 

A2218a z=2.52 Z=2.69 

Siana et al. 2008 

cB58 z=2.73 
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The IRAS Point Source Catalog 
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The Far Infrared 
Background is Resolved

The Cosmic Infrared & Optical Backgrounds  

record the history of star formation and black  

hole growth in the Universe. 

IRAS found that the FIR emission from nearby 

galaxies is ~25% of total luminosity. The CIB  

measured with COBE required strong evolution 

in the IR galaxy population. ISO and Spitzer have 

seen this evolution and resolved the FIR background. 

Dole et al. 2006 
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IRAS Discovered & ISO, Spitzer Confirmed
That IR Luminous Galaxies Evolve Strongly

Marleau, et al. 2004 
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ULIRGs and HyperLIRGs

Arp 220 – The Prototype 

Ultra-luminous Infrared 

Galaxy (ULIRG) 

FSC10214+4724 –  

The most distant IR Luminous  

Source seen in IRAS 
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Houck et al 1984, ~0.5 Jy @ 60 m, 
>20mag@ R 

Houck et al 2005, ~1 mJy@24 m, 
>25mag@R 

IR Loud, Optically Invisible Sources 
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What Kinds of Galaxies Comprise 
the Cosmic Infrared Background
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Views of Orion

Infrared (IRAS) Visible Light (Akira Fujii) 
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The Core of Orion – HST & Spitzer 

0.43-0.53 m  

0.60-0.91 m 

3.6 m 8.0 m 

VISIBLE LIGHT IMAGE 
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The Spitzer Survey of the Orion Nebula and Orion A Molecular Cloud

Orion  Nebula 
Cluster

Green dots: 
Stars with 
disks

Red dots: 
protostars

Groups & 
Isolated Stars

Contours: Bell Labs CO survey of Orion A
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Class 0 

Main accretion phase? 

Menv>~0.5 Msun 

<~104 years 

Class I 

Late accretion phase? 

Menv<~0.1 Msun 

~105 years 

Class II 

Optically thick disk 

Avg Mdisk~0.01 Msun 

~106 years 

Class III 

Optically thin disk 

Avg Mdisk<~0.003 Msun 

~107 years 
The Current Star Formation Paradigm 

Based on IRAS observations 
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The Vega Phenomenon 



IRAS Science Legacy  BTS-24 

The Fabulous Four 

debris disk SEDs 

Gillett 1984 

Vega  A0V 

Fomalhaut A3V 

Beta Pictoris A5V 

Epsilon Eridani  K2V 
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IRAS 

Fomalhaut 

debris disk 

scan profile, 

60 microns 

Backman & 

Paresce 1993 

 Pic in optical,  
Smith & Terrile, 1984 
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Rieke et al. 2005 
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Understanding 
what disks are made of

Lisse, et al. 2007 Lisse, et al. 2006 

Water ice  

hydrocarbons  

carbonates 

Silicates Silicates 

Silicates 
and 

Sulfides 

Observed Ejecta  
Spectrum 
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Oceans of Water in forming 
Planetary Systems
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FEPS Preliminary Results:  
Debris Disk Lifetimes

Radius (AU) 
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10-30 

30-100 

100-300 

300-1000 

1000-3000 

< 0.1       0.3-1.0     1-10     30-100   

Meyer et al 2007 
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Detected material 

(“dust”) would be 

destroyed on time 

scales much shorter 

than the age of 

Vega -- thus the 

material must be 

“2nd generation”, 

not primordial !! 

Backman 
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From the Vega Phenomena to ExoPlanets 



IRAS Science Legacy  BTS-33 

Some of the IRAS Scientists 
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A Few of the Unsung Heroes 
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The IRAS Scientific Legacy 

Infrared Bright Galaxies are an important population in the local Universe 

4>3/4 of star formation in the universe is obscured by dust and its 

luminosity emerges in the infrared 

IR Cirrus is important in our galaxy and in nearby galaxies, 12μm emission is 

much brighter than expected 

4PAH emission is ubiquitous in environments from the Milky Way to 
galaxies at z ~ 3 

IRAS identified newly formed/forming stars  

4The current paradigm emerged from IRAS and we are now 

exploring in detail how stars form 

Planetary Debris disks found in the Fabulous 4 

4Debris disks are shaped by the presence of planets; their 

composition, structure and evolution is being traced  
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The Infrared Universe Viewed by IRAS 


