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How did we overcome the 
limitations of source 

confusion with BLAST?
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500 µm
43 detectors

350 µm
88 detectors

45 mm
(13’)

23 mm
(6.5’)

⇒   Overlapping beams

250 µm
139 detectors

SPIRE-like 
spider-web bolometer

detector arrays...

... but a 1.8 m primary
resulting in beams:

36” - 250 μm
45” - 350 μm
60” - 500 μm

i.e., twice the size of  
SPIRE’s beams
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bye bye BLAST!

Don Wiebe, UBC

Mark Halpern, UBC

bye bye BLAST!
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see it all in 
“BLAST!”
the movie
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10 deg2 map in
GOODS-South
(90 hr) ‏

9 deg2 map near 
South Ecliptic Pole 
(70 hr) ‏

~180 hours
(2/3 of flight) 

on extragalactic 
fields
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WHAT IS SO SPECIAL ABOUT BLAST?
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Example 1: 
Clustering
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The BLAST 
beams are huge 
compared to 
galaxies, and 
even compared 
to the mean 
distance 
between 
galaxies.

500 µm

250 µm

clustering

HDF

RECALL
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While galaxies 
adequately 
trace structure 
on large scales.
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While galaxies 
adequately 
trace structure 
on large scales.

On small 
scales, how do 
you even 
decide what is 
a source?
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Viero et al. 0904.1200 
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•Power Spectrum 
shows signal in 
excess of Shot Noise 
and Cirrus on 
angular scales > 5’
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•Power Spectrum 
shows signal in 
excess of Shot Noise 
and Cirrus on 
angular scales > 5’

•Normalized 
Clustering Signal well 
described by a  
power-law, with   
slope ≈ -2

31clustering

Viero et al. 0904.1200 
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BLAST predicted...
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BLAST predicted...
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... Herschel saw
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•Clustering Signal 
made up of two 
regimes
๏2-halo: Linear 

Regime               
(large scales)

๏1-halo: Non-Linear 
Regime             
(small scales)

๏Total the sum of 
both terms

Viero et al. 0904.1200 
clustering

Halo Model of Mattia Negrello
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Number Counts
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Det. 
Noise

Map 
Variance

“Sources”

Marsden et al. 0904.1205
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Det. 
Noise

Map 
Variance

“Sources”

Marsden et al. 0904.1205

15%
of flux 
resolved 
into sources
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Patanchon et al.  0906.0891

36number counts

Faint confused sources 15%
of flux 
resolved 
into sources
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Patanchon et al.  0906.0891

36number counts

Bright resolved sources
Barely resolved sources
Faint confused sources 15%

of flux 
resolved 
into sources
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Patanchon et al.  0906.0891

Oliver et al. 2010         
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Patanchon et al.  0906.0891

dots: from 
counting 
sources in 
BLAST maps
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Dashed line: 
Counts.

Grey: Range of 
catalog from 1000 
sims

Dots: BLAST 
Catalog.

number counts
Patanchon et al.  0906.0891

dots: from 
counting 
sources in 
BLAST maps
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Example 3: 
Stacking
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FIDEL 24 micron Catalog
Magnelli et al 2009

9118 galaxies

FIDEL 24 μm Catalog - Magnelli et al. 2009 
~ 12 sources/arcmin^2
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Marsden et al. - 0904.1205

The entire 
background 
(within errors) 
is made up of 
discrete sources 
i.d.’d at 24 μm
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BLAST-IR Star 
Formation Rates. 
(Grey disks have 
MIPS photo-z 
contribution 
removed.)

Optical-Lilly

Optical-Steidel

Pascale  et al. 0904.1206

The entire 
background 
(within errors) 
is made up of 
discrete sources 
i.d.’d at 24 μm

The star-
formation 
history of the 
Universe is 
encoded in the 
submillimeter
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Maps, Papers and more at:           
http://blastexperiment.info
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