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Extragalactic Science

« Star formation in the high redshift Universe

—

* 1000s of high-z sources in ' [
two 10 deg? fields ]

« BLAST bands bracket the
peak -> photo-z

—

-1

redshift
Wall, Pope & Scott 2008



K-Correction

» Extragalactic observations helped by negative
K-correction

* Higher redshift object may be brighter
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Galactic Science

* Detection of high-

mass proto_ste”ar Chapin et. al. ApJ, in press (2008)
objects (HMPOs) in Arivortlsset
the Galaxy ‘_

e Probe the earliest *
stages of star 5|
formation

12 K source detected—
by BLAST




The BLAST Platform

* 2 metre primary

e 43, 58, and 149 “spider-web” bolometers at
500um, 350um, 250um

» Cryostat to cool
detectors to 0.3 K

» Star cameras +
gyroscope based
pointing system

e Solar powered




Bolometers

e 43,88, 143 NTD
bolometers in three
arrays

e Horn fed




The Telescope
* 2 metre Cassegrain

 Movable secondary to correct for thermal
defocussing

 Cold corrective
optics

e Filters define bands AN |




{_Pointing System

- Primary pointing accomplished by gyroscopes
and star cameras.

- Star cameras give absolute pointing @ ~1 Hz
- Gyros give rate data @ 100 Hz

* Require < 1' pointing accuracy in-flight
o < 27 pointing reconstruction post flight



The Atmosphere Is Opaque
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B is for Balloon

e ~38 Kmupona
1,000,000 m* helium
filled balloon

Joe Martz BLAST
jcmartz@att.net September 2003




June 2005 Swedento < December 2006
Canada around Antarctica

100 hours of data e 250 hour of data

Problem with optical * Analysis underway
system

First results in press






Correlation Analysis

Quality of Flight

2006

2005

2003

Quality of Landing
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» BLAST Is a scanning experiment

- Raster in azimuth @ 0.1°/s while stepping in
elevation

e Star camera solutions on turarounds



Very few people like bolometer traces

* Need to clean, and calibrate them
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BLAST noise properties

» Large 1/f component
* Highly correlated between detectors

': o !
£ 001}
S = i
£ o =
3
2 0.001 i i
o 5 |
\
i Y
s i
L0 b
0.01 0.1 1 10

Frequency (Hz)



Map Making
e Linear operation

 The map maker's equation
=(p! W,P, P F.d,

ra
Map / / \ Raw Data

Sample Weight
Pointing Solution Filter
 Data is filtered, binned, and renormalised
- What is a good choice for F,and W ?



Map Making

« BLAST has three map makers:
- Optibin: a modified naive map maker
 Two maximum likelihood map makers:

- SANEPIC: matrix solver
- Almagest: iterative solver




Limitations

 The map makers can only do as well as the
noisy data permits.

- Specifically: 1

- No large scale o.s}
modes
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Galactic Latitude (degrees)

oo ~ =t
| |

wl [ b
I |

wed | _ L
l |

59 l

58.5 ———' —_

-2000

Galactic Longitude (degrees)

-1500 -1000 -500 0 500 1000 1500 2000
(Arbitrary Units)

Simulations
» Simulate Galactic Cirrus (k™
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Performance

 The map makers do well with small to
medium scales (<0.25°)
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Cas A SNR

Declination (degrees)
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Cross-linking

* Cross-linking samples
low modes In one
direction as higher
modes in another.
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Galactic Lalitude (degrees)




Cygnus X Difference Map
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GLAT [deg]

BLASTO5 Observations
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Three Colour sub-mm
map of massive star formation
in Vulpecula.. 60 sources.
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BLASTO6 observations

Complete flight coverage map
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GOODS South

* 10 deg? survey '_
with 18 mJy rms

depth 1 _

e Deeper 0.6 deg?
survey embedded

background: noise map :
Spitzer SWIRE L
ATCA radio sources :
Spitzer FIDEL

Chandra 1-Ms : =+ — 5
Spitzer GOODS i "I i 5058 0.0 TRV 1 i b v 5

Dec. Tanplane Offset [deg]

R.A. Tanplane Offset [deg]



South Ecliptic Pole

e 8.5 deg2 survey w/ 15 mdy rms depth

background: AKARI 90 pm
big outline: BLAST
green: CTIO 4-m R-band
med outline: AKARI FIS
magenta: AKARI IRC
s Plue AKARI IRC
=004 cyan: optical multi-band
. red:radio
'~ .ysmall square: AzZTEC




The future of BLAST

» Cryostat (detectors) and primary mirror were
recovered.

 We can a polariser to make BLASTpol...
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