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of Galaxies Out There

Where is the
ENERGY
going?
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Hubble Deep Field . HST WFPC2

ST Scl OPO January 15, 1996 R. Willliams and the HDF Team (ST Scl) and NASA




Background Light in the Universe
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Cosmic Infrared Background
Frequency v [GHZ]
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i Submillimeter Photometry

500,250 pm imaging

BLAST filters:
sensitive to
bolometric flux
colours function
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Telescope vs.
e HUMMER

» Approximately the same size and weight
» Both available in RED

Hummer: 0-100 km/hr in 9 seconds

#Bl AST: GPS and Star Navigation

lmpolar in 11 days
Ub-mm sensitivity exceeds
hithe Hummer







Cold Re-imaging Optics




AST/HERSCHEL SUB-MM SURVEYS

us 500, 250 pm imaging
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1.12 million cubic meters  Balloon Volume 38.57 million cubic fest
Balloon at Launch 89,800 square metars Balloon Surface Area 2219 acres
0.02 millimeters Skin Thickness 0.8 mil

A A 34.8 Kilometers Length of Seams 21.6 miles
38.4 Kilometers MNominal Altitude 126,000 feet
2750 Kilograms Max. Payload Weight 6.060 pounds

4 0 M C F Balloon at Float
- 460 ft / 140 m

Washington A
Monument
5565 ft tall
{170m)

i







120,000 ft

~400 ft in diameter
28 million cubic feet
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Aot a Scratch!




oy is is a GREAT Landing!!!.... But did it Work?
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BLAST Flight Path
Antarctica 2006










RNE DAY PASSES....
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No data! ®







I\VO DAYS PASS.....
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BLAST: By the Numbers: Altitude: 39 km

Days at float: 12

: Colors: 3 (250, 350, 500 microns)
Mass: 2000 kg Detectors: 260

Mirror Diameter: 1.8 meters Beams: 32, 45, 62 arcseconds

Motors: 3 Amount of Data Collected: 120 GB

Actuators: 4 Number of Samples: g 24 billion
Pointing Sensors: 11 =

Power consumption: 500 W

Computers: 5

Processors: 43
110,000 lines of code

M$-

Number of People to Build and Fly: 25 Lowest Tesco Temp: --

=
Total number including analysis: 42 Highest Telescope Temp: 50C
Total Effort: > 2 working lifetimes Cryogens: 35 1 Nitrogen
40 1 Helium

Bolometer temperature: 300 mK

SWAG orders: 5 Mugs, mouse pads, t-shirts, stickers, tattoos




BLAST 2006: 11-day circumpolar flight from McMurdo,
etica
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AST COVERAGE IN GOODS-SOUTH
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MIPS 24, 70, 160 um
IRAC 3.6,4.5,5.8 and 8 pm

MIPS 24, 70 pm

GOODS-S (super deep):
Spitzer MIPS 24 + IRAC
Hubble ACS
ESO imaging+spectroscopy
KPNO+Subaru Imaging

Hubble UDF South
GEMS

Dec. Tanplane Offset [deg]

AST COVERAGE IN GOODS-SOUTH
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b of Some BLAST Sources

250um




0.169 IRAS galaxy (IR 03337-2759)

detection (ATCA survey)
Spitzer & IRAS bands

rain Rayleigh-Jeans tail
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1.1 galaxy (SWIRE ]033259.19-274325.3)

ieztey  detection (ATCA Survey)
L+ IRAC, faint at 160 and 70 pm
D peak, constrains temperature

[ Sypo = 0.04 +/- 0,01 Jy

[ Sy = 0.01 +/- 0.01 Jy
1.000F z = 1.1 0.1
= 16 24K

L = L6412 * f’ﬁ::; Le

Flux density [Jy]
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s BuK SFR ~ 200 My, yr!




3 galaxy selected by strong BLAST 500pum emission

etects SED peak, constrains temperature
m flux density ~20 mJy - a bright SCUBA galaxy?

[ Spo = 0016 +/- 0012y

[ Syo = 0.042 +/- 0.008 Jy
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BLAST Deep Map is Confused

. What do you do with a map that has
‘. too many sources to resolve them

. individually?

IRy not just add up the flux?

is — looks at the statistics of the
hdetermine the underlying

Nositions of
bl X .




aFinding the Source(s) of the
bmllllmeter Background?
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SPITZER IRAC Colors provide
ge@Ishift bins for the FIDEL Stacking

We can separate the
catalogue in sources
above and below z > 1.2.

Redshift




BLAST - Other Results

9 and mid-IR identification of BLAST source counterparts in CDFS
pfrared History of the Universe
1lts from CDFS

ted galaxy population in GOODS-S
umber counts from P(D) analysis of BLAST maps
psity Function Revealed by new BLAST 250--500um




surveys in GOODS-S and SEP detect > 1000 sources
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IsiTihere a Future for Ballooning
inkthie: BIRESGhmim 2

- Bigger and better mirrors

- Better pointing

- Longer flights at mid-lattitude
- Detectors
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JThe Future of Submm Ballooning

2 arcsecond pointing reconstruction has already been achieved.
ointing is a bit harder - Do you need this for spectroscopy?
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Future of Submm Ballooning

dinting with a positioning secondary could
Byproblem.




Future of Submm Ballooning
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The Future of Submm Ballooning

DETECTORS, STUPID!

were <10% of the budget.
s of Herschel.
ats ~40% of the budget!

e budget to support




So, What Do You End Up With?

bpon-born Extragalactic
ometer Telescope




Thanks!




