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Canadian, international scientists' precarious experiments trace star
origins
Apr 8, 2009

VANCOUVER, B.C. — A two-tonne telescope, dangling beneath a 33-storey balloon 60 kilometres above the earth, has given a team
of international researchers a glimpse at the birth of stars and maybe even the origins of the universe.

It was a cheap alternative to a satellite mission that produced invaluable information for the international team of researchers, which
included astronomers and astrophysicists from the University of British Columbia and the University of Toronto.

In a study to be published Thursday in the journal Nature, the team says their precarious experiments helped them track half the
starlight in the universe to a galaxy several billion light years away.

"We would like to know where and when all the stars in the universe formed," said Douglas Scott, from the University of British
Columbia.

"The universe was dark and then it was light and stars like our own sun were born. We'd like to know how common is the sun? How
unusual is the Milky Way Galaxy? We'd really like to track the cosmic star formation history."

But those questions posed some problems.

The ancient stars born in dark clouds of dust millennia ago did give off sub-millimetre light. Unfortunately, that light cannot travel
through air and is invisible to not just the naked eye, but even to powerful telescopes on earth.

So researchers built a sub-millimetre camera. But that camera was no good to them from the ground.

"You can't even see across the street with a sub-millimetre camera," said Barth Netterfield, whose University of Toronto team put
together the experiment, did the electronics and the software as well as the analysis.

"They're not going to do any good on the ground. You've got to get out of the atmosphere."

That left few options. It costs about $100 million to launch a payload aboard a satellite. A balloon, on the other hand, cost about $1
million. It was, as they say, a no-brainer.

Canadian scientists at UBC and the University of Toronto helped to construct much of the hardware and software for the project,
which also included researchers from the United States and the United Kingdom as well.

After a test flight in New Mexico, BLAST - the Balloon-borne Large-Aperture Sub-millimetre Telescope - took flight in northern
Sweden in 2005 and in December 2006 in Antarctica.

The mission was not without its casualties.

BLAST crashed upon landing in 2006, scattering debris over 200 kilometres of Antarctic ice. The parachute didn't come off and the
telescope was dragged across unforgiving landscape in high winds.

"That was a rather stressful couple of days," said Netterfield.

Researchers spent days combing the area from a plane, looking for a data needle in a high-tech debris haystack. Somewhere
amongst what was left of the tonnes of twisted metal and shards was a data goldmine 30 centimetres in diameter and a metre long.

"It was pretty heartbreaking," said Gaelan Marsden, a UBC graduate student at the time. He'd been in Antarctica for six weeks but
had returned to Vancouver by the time of the crash.

Against the odds, the pilot of the search flight spotted the data canister from the air. Trained mountaineers had to retrieve it from the
crevasse where it had ended up.

The metal discs were battered and broken. The team wasn't sure the information could be retrieved.

"Everything we'd spent five or six years working on was on those discs," Scott said. "That was very nerve-wracking figuring out
whether we still had the data or not."

They did.
It took two years to analyze the data from the BLAST, along with data collected from NASA's Spitzer Space Telescope.

What BLAST did was look back at the peak of star formation in a galaxy seven-to 10-billion years ago, when the universe was just a
few billions years old.

The Nature article is one of eight in what will be just the first round of research to emerge from the experiments, which took place
during three separate flights.

The inquiries that started with BLAST will continue next month, on the European Space Agency's Herschel satellite launching next
month. BLAST is also being rebuilt, and Netterfield hopes the telescope will be ready for launch again next winter.

There's a lot more work to do.

"Now that we have the images and we have catalogues of objects, we can use telescopes of other wavelengths to really figure out
exactly what kind of galaxies we're seeing and how far away they are, when we're seeing light coming from them," Scott said.

Copyright © 2009 The Canadian Press. All rights reserved.
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Scientists from the University of
British Columbia have helped unveil
the birthplaces of ancient stars using
a two-tonne telescope carried by a
balloon the size of a 33-storey
building.

Flying the telescope above much of
the atmosphere allowed the team of
international researchers to peer out
into the distant Universe at
wavelengths nearly unattainable
from the ground.

mm.-- .

MARK HALPERN/BLASTTHEMOVIE.COM

The BLAST balloon is inflated and prepared to launch.

The Balloon-borne Large-Aperture
Sub-millimeter Telescope (BLAST)

uncovered dust-enshrouded galaxies that hide about half of the

starlight in the Universe.

“Over the last decade, sub-millimetre telescopes on the ground
have produced several ‘black and white’ images no larger than the
size of a fingernail at the end of your outstretched arm,” said Ed

Documentary

» The BLAST project was
filmed for a documentary.
Visit blastthemovie.com for
details.

Chapin, a post-doctoral fellow at UBC. “In a single 11-day flight
BLAST has taken a huge leap forward, producing colour images the

size of your hand.”
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New solicitor general after van
Dongen resigns over driving record

British Columbia has
a new  solicitor
general after John
van Dongen resigned
on Monday amidst
growing criticism
over driving

his
record.

B.C. swine flu cases ‘mild’: MD

= Two separate cases
of swine flu have
been discovered in
the Lower Mainland,
doctors at the B.C.

Centre for Disease
— Control
(BCCDC)confirmed yesterday.
Uproar over candidate’s emails
JEVN Y A B.C. Liberal

candidate who sent
an email containing
“blatantly
outrageous,
homophobic and very
hurtful”  comments
12 years ago doesn’t deserve to be a community leader and
should step down, two NDP candidates said yesterday.

Alleged gang founder to appear in
Seattle court on drug charges
A Vancouver man believed to be the head of the UN gang is

scheduled to enter a guilty plea in Seattle court tomorrow on
U.S. federal charges related to a massive drug trafficking ring.

High-speed rail could boost cruise ship
industry: Mayor
Vancouver’s cruise ship industry could benefit from proposed

high-speed rail between Vancouver, Seattle and Portland, the
mayor’s office said yesterday.
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Global swine flu fears prompt
quarantine plans, pork bans

GENEVA - Countries
from New Zealand to
Spain reported

suspected cases of
swine flu and some
warned citizens

- against travel to
North America while others planned quarantines, tightened
rules on pork imports and tested airline passengers for fevers.

'Every dream | have is about Victoria,’
says dad of missing girl

‘ When Victoria Stafford was born
on July 15, 2000, her father held
the tiny newborn in his arms,
kissed her on the forehead and
promised her he would never let
anything happen to her.

No economic meltdown for ltaly's
mobsters who are living a golden
moment

NAPLES, Italy - While businesses around the world are

hunkering down for survival, the Italian mob is living a golden
moment.

Ten years after Taber; father of
school shooting victim says he needs a
rest

TABER, Alta. - Dale
Lang is a tired man.

Taiwan music festival a contrast
between freedom and restraint

KENTING, Taiwan
Couples fondle in
public. A rock band
tosses condoms to
adoring crowds.
Teenage girls gyrate
in the streets.
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Balloon-borne telescope reveals secrets of space _ . .
» Ontario professor aims to discover how a star
Updated Sun. Apr. 12 2009 7:38 AM ET is born

CTV.ca News Staff » NASA's planet hunter blasts off into space
» NASA 'scope looks for 'habitable' Earth

A powerful balloon-borne telescope is helping to pull back the curtain on
previously unseen corners of the universe -- and Canadian researchers
have played a key role in the project.

Cosmologist Barth Netterfield, of the University of Toronto, helped develop

lookalikes

European Space Agency hopes to clean up
space junk

New space institute to help boost Canada's

the technology along with researchers from the University of British profile

Columbia. » Satellite collision debris threatening other
spacecraft

He told CTV's Canada AM the powerful telescope was carried outside of the

Earth's atmosphere by a balloon. WEB LINKS

Once in position it recorded new information about how stars are formed, & BLAST website

by capturing sub-millimetre light that is normally absorbed by Earth's

atmosphere, and can't be seen by the human eye. USER TOOLS
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"Really cold things in interstellar space give off what's called sub-millimetre

light. It's a colour of light your eyes can't see," Netterfield said. - _
tas E-Mail Story

"The problem is that sub-millimetre light can't make it through the Earth's
atmosphere, so you have to get out of the atmosphere. So what we do is
fly a balloon 39-kilometres high."

Fonts: Bigger Smaller

Scientists from around the world began working on the Balloon-borne
Large-Aperture Sub-millimeter Telescope (BLAST) in 2000. It flew twice, in
2005 and 2006, launching into space from the Antarctic.

The U of T and UBC teams developed the technology used to control the
telescope as it hung from the balloon.

Massive amounts of information were collected in those two flights. The
team has been analyzing that data for several years, and has now released
the results in a paper published today in the journal "Nature."

In the "Nature" paper, the team reported that the telescope found
hundreds of new, previously unknown galaxies, and could describe them in
finer detail than ever before.

"You couldn't see them before because they were shrouded in dust. But
the sub-millimetre telescope BLAST, when it's out of the atmosphere, you
can go in and look at these galaxies," Netterfield said.

Within the Milky Way, Earth's galaxy, BLAST has identified areas where
stars are beginning to form, and even what Netterfield described as "stellar
nurseries" where stars are being born.

He said new stars warm up from a frigid -263 C to around -230 C - that
temperature change releases enough light to be visible to BLAST.
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Discovering star origins a BLAST

METRO VANCOUVER
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Scientists from the University of
British Columbia have helped unveil
the birthplaces of ancient stars using
a two-tonne telescope carried by a
balloon the size of a 33-storey
building.

Flying the telescope above much of
the atmosphere allowed the team of
international researchers to peer out
into the distant Universe at
wavelengths nearly unattainable
from the ground.

MARK HALPERN/BLASTTHEMOVIE.COM

The BLAST balloon is inflated and prepared to launch.

The Balloon-borne Large-Aperture
Sub-millimeter Telescope (BLAST)

uncovered dust-enshrouded galaxies that hide about half of the

starlight in the Universe.

“Over the last decade, sub-millimetre telescopes on the ground
have produced several ‘black and white’ images no larger than the
size of a fingernail at the end of your outstretched arm,” said Ed

Documentary

» The BLAST project was
filmed for a documentary.
Visit blastthemovie.com for
details.

Chapin, a post-doctoral fellow at UBC. “In a single 11-day flight
BLAST has taken a huge leap forward, producing colour images the

size of your hand.”
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New solicitor general after van
Dongen resigns over driving record

British Columbia has
a new  solicitor
general after John
van Dongen resigned
on Monday amidst
growing criticism
over his  driving

record.

B.C. swine flu cases ‘mild’: MD

= Two separate cases
of swine flu have
been discovered in
the Lower Mainland,
doctors at the B.C.

Centre for Disease
— Control
(BCCDC)confirmed yesterday.
Uproar over candidate’s emails
JEVN Y A B.C. Liberal

candidate who sent
an email containing
“blatantly
outrageous,
homophobic and very
& hurtful”  comments
12 years ago doesn’t deserve to be a community leader and
should step down, two NDP candidates said yesterday.

Alleged gang founder to appear in
Seattle court on drug charges
A Vancouver man believed to be the head of the UN gang is

scheduled to enter a guilty plea in Seattle court tomorrow on
U.S. federal charges related to a massive drug trafficking ring.

High-speed rail could boost cruise ship
industry: Mayor
Vancouver’s cruise ship industry could benefit from proposed

high-speed rail between Vancouver, Seattle and Portland, the
mayor’s office said yesterday.

Login to
comment

B editor's picks

Global swine flu fears prompt
quarantine plans, pork bans

GENEVA - Countries
from New Zealand to
Spain reported

suspected cases of
swine flu and some
warned citizens
against travel to
North America while others planned quarantines, tightened
rules on pork imports and tested airline passengers for fevers.

'Every dream | have is about Victoria,’
says dad of missing girl

| When Victoria Stafford was born
on July 15, 2000, her father held
the tiny newborn in his arms,
kissed her on the forehead and
promised her he would never let
anything happen to her.

No economic meltdown for ltaly's
mobsters who are living a golden
moment

NAPLES, Italy - While businesses around the world are

hunkering down for survival, the Italian mob is living a golden
moment.

Ten years after Taber; father of
school shooting victim says he needs a
rest

TABER, Alta. - Dale
Lang is a tired man.

Taiwan music festival a contrast
between freedom and restraint

KENTING, Taiwan
Couples fondle in
public. A rock band
tosses condoms to
adoring crowds.
Teenage girls gyrate
in the streets.
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Balloon telescope’'s star vision

Africa By Jonathan Amos
. Science reporter, BBC News
Americas SEE ALSO
Asia-Pacific . = - oo p Telescope 'cousins' meet at last
06 Mar 09 | Science & Environment
Europe 4 'Silver sensation' seeks cold cosmos
Middle East 09 Feb 09 | Science & Environment
South Asia 4 Europe expects busy year in space
14 Jan 09 | Science & Environment
— 4 Satellite prepares to go super-cold
Business 04 Feb 07 | Science & Environment
Health p First stars in telescope's sights
12 Jan 07 | Science & Environment
Science & Environment I y 'Ancient light' takes Nobel Prize
Technology 03 Oct 06 | Science & Environment
Entertainment 3 § | - o RELATED INTERNET LINKS
.
Also in the news . — p Blast
A helium balloon took BLAST 35km above Antarctica in 2006 , Blast The Movie
Video and Audio . . . p Nature
The "baby-boomer Universe" has been seen in unprecedented detail by a telescope slung
beneath a balloon. y Herschel (Esa)
Have Your Say 4 Planck (Esa)
The BLAST experiment only flew twice and was destroyed on its final mission, but its observations SPIRE (Cardiff)
In Pictures and technology have had a major impact on astronomy. ’
_ p Thales Alenia Space
Country Profiles Theli’;.elescope probed an epoch in cosmic history some 7-10bn years ago when star formation was , EADS Astrium
) rolific.
Special Reports P ¢ Touching the Edge of the Universe
Scientists tell Nature magazine that BLAST's data will help them understand better how the Universe ] ) )
Related BBC sites has changed. The BBC is not responsible for the content of external internet
Sport sites
por "In the distant Universe, galaxies look very different. They're much more massive, forming stars at a
Weather very high rate of thousands per year. If you look at our own Milky Way Galaxy today, it forms TOP SCIENCE & ENVIRONMENT STORIES
On This Day perhaps just four stars a year," explained Dr Enzo Pascale who led the Cardiff University, UK, team
Editors' Blog working on the project. y Engineered corn's vitamin boost
BBC World Service . . .
Astronomers established in the 1980s and 1990s that the cosmos was extremely bright at far » Warnings as swine virus spreads
Site Version infrared and sub-millimetre wavelengths - at least as bright as it appears at the optical wavelengths , Obama vows investment in science
. ) we can detect with our eyes or with a telescope such as Hubble.
[ 1 UK Version m | News feeds
(@ International Version Scientists suspected this light, which covered the

entire sky, was coming from distant, very
luminous galaxies where countless new suns were
bursting into life from within huge clouds of very
dusty gas.

About the versions MOST POPULAR STORIES NOW
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But it was a difficult question to address because
our own atmosphere actually absorbs this type of
radiation and makes ground observations
extremely tricky.

1 WHO raises swine flu alert level
2 Builders find Auschwitz message
With the high-flying Balloon-borne Large- 3 Low-level flight panics New York
Aperture Sub-millimeter Telescope (BLAST),
scientists had the means to get above this

problem and try to detect the individual source
galaxies.

4 Woman held for noisy sex 'breach’
5 Spanish capture 'Somali pirates'

In its Nature paper, the BLAST project team 6  Optical disc offers 500GB storage
reports that the telescope identified hundreds
more target galaxies than had previously been

seen and could describe them in finer detail than
ever before.

7 Day in pictures

2 Naked Swiss hikers must cover up
The team says the peak of the Far Infrared 9 GMto cut total of 21,000 US jobs
Background radiation, as it has become known, is
indeed related to distant "starbust" galaxies -

objects that are being seen when the Universe
was about a third of its present age.

10 Barack Obama's 100-day report card

p Most popular now, in detail
"It pins completely the origin of the infrared
background on star and galaxy formation," said
Dr Pascale.

Looking at the sedate cosmic neighbourhood we D.WIEBE
inhabit today, it is hard to appreciate just how

different conditions were in the young, bustling BLAST is carried above an obscuring
Universe. atmosphere for this type astronomy

"These early galaxies would have crashed
together, and this crashing would have stimulated
a huge amount of star formation in that new
galaxy that's being created," explained Dr Mark
Devlin, BLAST group leader from the University
of Pennsylvania, US.

"That's where these ultra-luminous galaxies came
from; it's quite spectacular."

BLAST was destroyed in the Antarctic when it
was dragged for 200km along the ice by a
parachute that failed to detach properly on
landing.

The story, though, does not end there. The sub-
millimetre camera on BLAST was a forerunner for
the one being launched on 6 May on the
European Space Agency's flagship Herschel
observatory.

The billion-euro space telescope will travel some
1.5 million km from Earth to enjoy the very best
observing conditions. The astronomical satellite is
expected to identify many thousands of starburst

galaxies. The Herschel space telescope should
see many more galaxies

"We've shown what's out there and what you
should be looking for. Herschel will really go and nail it," said Dr Devlin.

"It will be a much more stable instrument, observing over a much longer period of time, over larger
areas; and will go deeper."

In addition to the universities of Cardiff and Pennsylvania, the BLAST project called on the expertise
in the universities of Brown, Toronto, Puerto Rico, Miami, and British Columbia; and the Jet
Propulsion Laboratory in California, and the Laboratoire APC in Paris.

The Herschel space observatory will launch on 6 May

Jonathan.Amos-INTERNET@bbc.co.uk
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