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Assignment

• Should Hubble change its proprietary period policy?

• Is there a better way to operate Hubble in the 
coming years to maintain or increase its science 
return per dollar? 

• What Hubble instrument(s) or capabilities 
constitute a minimum operational set?

• How do we, the scientific community, help the 
public “let go” of Hubble some day?
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Assumptions
• Hubble has been NASA’s & ESA’s most 

successful astronomy mission

• Current productivity is better than anytime in 
observatory history

• Expected productivity should be the same for 
the next ~4 years

• Hubble will undergo Senior Review in 2012 
and beyond
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HST Lifetime
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Predicted Lifetime
• HST project tracks somewhere between 

150-175 separate (depending on the 
subsystem level counted) elements and 
predicts their Mean Time To Failure, most likely 
to fail prior to 2016;

• Any Science Instrument

• Fine Guidance Sensor and Electronics

• Solid State Recorder

• Telemetry Formatter, Science Data Formatter
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Senior Review

• Peer Review of Operating Missions

• “Performance factors are to include scientific 
productivity, technical status, data 
dissemination, future plans and expectations, 
and budget.”

• Opportunity to get community input for new 
methods of operation

8

Thursday 4 November 2010



How Not To Do It

Archimedes
The Hunt for ET
New Astrograph
Subscribe Today!

New users register here Forgot Password?

Sign up for our
FREE E-Newsletters

 
Go

MAGAZINE
Current Issue
Subscribe
Digital Subscription
Subscription Renewal
S&T Gift Subscription
Seven Decade Collection

ASTRO NEWS
Latest Stories
Wire-Service Stories
S&T News Blogs

OBSERVING
Latest Stories
This Week's Sky at a Glance
Sky Tour Podcasts
S&T Observing Blogs
Celestial Objects
Interactive Sky Chart
Interactive Observing Tools

HOW TO
Stargazing Basics
Observar el Cielo
Let's Go Stargazing
Observing Projects
Do It Yourself
Visual Observing
Astrophotography

EQUIPMENT
Product News
Choosing Your Equipment 
Supplier and Dealer Index
Classifieds

COMMUNITY
Sky Blogs
Photo Gallery
Clubs & Organizations
Event Calendar
Hobby Q & A
Facebook

RESOURCES
Astro Glossary
Astro Software
Astronomy Web Sites
Saving Dark Skies
SETI: Searching for Life
Pro-Am Collaboration
Astronomy Day

ASTRONOMY TRAVEL

ABOUT SKY
Meet the Staff
Job Opportunities
International Editions
Magazine Archive

CONTRIBUTOR
GUIDELINES
Writing for S&T
Tips for Submitting Images
Image Submission FAQ
Book Proposals

ADVERTISING
INFORMATION
Sky & Telescope Magazine
Classifieds
Contact Our Ad Department

PRESS CENTER
Current Press Releases

SHOP AT SKY
Atlases, Maps & Globes
Beautiful Universe
Books
Calendars & Almanacs
Classroom Resources
Kids
Posters
S&T logo items
Sale Items
--> SkyWatch
SPACE: 50 Years &
Counting
Spotlight Prints

Help
Change Subscription
Address
Terms & Conditions
Privacy Statement
Contact Us
Site Credits

Astronauts aboard the shuttle Columbia
released the Hubble Space Telescope back
into free flight after completing a series of
repairs and upgrades on the last servicing
mission in March 2002.
Courtesy NASA.

Click on this image to see a
legible facsimile of the letter
that Sen. Barbara Mikulski (D-
MD) sent to NASA
administrator Sean O'Keefe
on January 21, 2004.
Courtesy Sen. Barbara
Mikulski.

Click on this image to see a
legible version of the statement
issued by the American
Astronomical Society on January
22, 2004.
Courtesy the American
Astronomical Society.
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How to Help Hubble
by Richard Tresch Fienberg

Readers of Sky & Telescope
magazine and visitors to our Web
site have been asking what they can
do to help save the Hubble Space
Telescope. This follows NASA
administrator Sean O'Keefe's January
16th announcement that there will be
no more shuttle missions to maintain
and upgrade the orbiting observatory
(see the articles linked at the bottom
of this page). O'Keefe handed down
his decision as a fait accompli, so it
seemed pointless to object to it. But
the astropolitical landscape has been
shifting almost daily, and it now
seems that an outcry by astronomers,
the US Congress, and the public
could force O'Keefe to reconsider —
and maybe even reverse — his

decision.

The most significant development is a January 21st letter from
Senator Barbara Mikulski (D-Maryland) asking O'Keefe to "appoint
an independent panel of outside experts to fully review and assess all
of the issues surrounding another Hubble servicing mission...and to
report its findings to...both houses of Congress." In a statement
issued the next day, the American Astronomical Society (AAS)
endorsed Mikulski's call for a public discussion of the pros and cons
of servicing Hubble in the new era of safety consciousness that
follows last year's loss of the shuttle Columbia.

O'Keefe is not obligated to honor Mikulski's request. NASA
Headquarters spokesman Doc Mirelson declined to say when the
administrator might reply to her letter. Senatorial aide Amy Hagovsky
says that Mikulski "will wait and see what NASA's response is
before she determines what her next move will be." Hagovsky
suggests that anyone wishing to express an opinion about the
cancellation of further Hubble servicing missions should write to
O'Keefe directly, and also to their representatives in Congress.

Before writing, make sure you familiarize
yourself with the issues. Space Telescope
Science Institute director Steven V. W.
Beckwith describes the rationale for
cancelling further Hubble servicing missions,
as explained in a briefing by O'Keefe to
project officials on January 16th, in a letter on
the STScI Web site. Jonathan Bagger, chair of
the physics and astronomy department at the
Johns Hopkins University (which hosts
STScI), outlines some relevant points in a
message on the Advanced Camera for
Surveys Web site. HubbleSite has a
frequently-asked-questions page about the
prospects for the observatory's future if there
are no more servicing missions. The AAS has

set up a public-policy page on its Web site to provide additional information
as it becomes available.

You can write to the space-agency chief at this address: Sean O'Keefe, Code
A, NASA Headquarters, Washington DC 20546-0001. E-mail from the
public to NASA Headquarters is welcomed at this address: public-
inquiries@hq.nasa.gov.

The AAS offers advice on how to contact Congress, including links to Web
sites where you can find the names and addresses of every US representative
and senator. The following senators and representatives play particularly
important roles in funding NASA's space-science programs and science in
general. If you are a registered voter in their state and/or district, your timely
input (preferably via e-mail) could be especially valuable.

 Sen. Barbara Mikulski (D-MD), Ranking Minority Member of the
Senate Subcommittee on Veterans Affairs, Housing and Urban Development,
and Independent Agencies, Web contact form.

 Sen. Christopher Bond (R-MO), Chairman of the Senate Subcommittee
on Veterans Affairs, Housing and Urban Development, and Independent
Agencies, Web contact form.

 Sen. John McCain (R-AZ), Chairman of the Senate Committee on
Commerce, Science, and Transportation, Web contact form.

 Rep. Sherwood Boehlert (R-NY), Chairman of the House Committee on
Science, science@mail.house.gov.

 Rep. James T. Walsh (R-NY), Chairman of the House Subcommittee on
Veterans Affairs, Housing and Urban Development, and Independent
Agencies, rep.james.walsh@mail.house.gov.

 Rep. Alan B. Mollohan (D-WV), Ranking Minority Member of the
House Subcommittee on Veterans Affairs, Housing and Urban Development,
and Independent Agencies, contact information.
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Hubble Future In Jeopardy
Scientists Call It One Of the Most Important Instruments Made By Man
By Rebecca Leung

(CBS)  With all due respect to the achievements of the NASA
robots roaming around Mars, when it comes to star power
and scientific significance, nothing captures the public’s
imagination more than Hubble -- the multi-billion dollar
telescope that NASA sent into space 14 years ago. 

Scientists call it one of the most important scientific
instruments ever made by man, taking pictures of the
universe that look back in time and show us how it looked
billions of years ago. 

So in January, many people were stunned when NASA
Administrator Sean O'Keefe came to a conclusion that, in
effect, condemned Hubble to a premature death.
Correspondent Ed Bradley reports.

It was two years ago that the shuttle Columbia flew into space
carrying a new camera to improve the Hubble space
telescope's vision.

It was installed by astronauts making a "house call" to Hubble
to service the telescope and upgrade its hardware. 

“The amazing thing about these shuttle visits to Hubble is this
concept of renewing it by using human space flight has
worked out sensationally well,” says Dr. Bruce Margon, the
associate director of science for the Hubble space telescope. 

“Each time Hubble has been visited in one of these missions,
the new instruments not only make it almost as good as new
but make it vastly more powerful.”

Just how powerful was clear a few days ago when NASA
unveiled a picture revealing 10,000 galaxies and showing the
universe the way it looked near the dawn of time. 

For the last two years, engineers have been making
preparations for one final servicing mission -- to sharpen
Hubble's vision and extend its life into the next decade.
Without it, Hubble can't survive for more than a few years. 

But in January, NASA cancelled that servicing mission.
O’Keefe, NASA administrator, says his decision was because
of last year’s shuttle disaster, which made safety his primary
concern: “While we might have gotten away with it, we might
have gotten lucky. Lucky is not a management option, or a
leadership option that I can buy into. We'll never eliminate the
risks, but you sure can mitigate it as much as possible.”

O'Keefe's decision – that a mission to Hubble was just too
risky -- was based on a recommendation in last summer's
report on the Columbia disaster.

If there's anyone who understands the risks, it’s astronaut
John Grunsfeld, an astronomer who has made two flights to
Hubble and who is now NASA's chief scientist.

“I still think that Hubble is a tremendous resource and was
worth risking my life for,” says Grunsfeld. “But Columbia
changed all of that in a very fundamental way. We now know
more about the risks of the space shuttle than we ever knew

before.”

Does he think that flying to Hubble is more dangerous than flying to the space station?

“If everything goes perfectly on a mission, I would say it's comparable risk,” says Grunsfeld. “But we've seen
from Columbia that things don't always go perfectly. And it's that fundamental difference that on a Hubble flight if
something goes wrong you run out of options very quickly. And on these space station flights we have lots of
options.”

O’Keefe’s decision landed like a bombshell at the Space Telescope Science Institute in Baltimore, where
Hubble's data is analyzed. What’s the mood there been since? 

“Many of our staff are still in shock, because these were Hubble's best years,” says Margon. “It wasn't an issue
of the declining years, but rather the years where Hubble was expected to do the very best science it ever
would.”

“People plan their life ahead of them,” says Dr. Mario Livio, a senior scientist with the Hubble space telescope. “I
mean, you have your scientific plans ahead of you, and then, just in one second, you know, all those plans are
gone. So it's almost like a feel of, you know, when somebody's dying.”

O’Keefe says he’s not fond of the position he’s in right now: “I’m not happy with the unpopularity of it. But
nonetheless, it's a judgment call. and it’s part of this responsibility I have and there is nothing in this that says
you may only make decisions when they're popular.”

In the scientific world, there has been an unprecedented storm of protest in reaction to O'Keefe's decision. 

A "Save the Hubble" petition was launched on the Internet. Newspapers across the country have editorialized
their support of Hubble and criticized O'Keefe's decision. And a congressional resolution was introduced calling
for an opinion by "an independent panel of expert scientists and engineers." 

Why is Hubble so important? “Hubble is truly the greatest instrument that ever was,” says Livio. 

The Hubble space telescope is the size of a Greyhound bus. It weighs 10 tons and flies 400 miles above the
earth moving 5 miles a second. Its cameras and scientific instruments are so sophisticated that they can capture
light that began traveling through space some 14 billion years ago. 

By the time that light finally enters the telescope and is transformed into an image, the picture it shows is of the
universe as it was back when the light began its journey in the unimaginably distant past -- answering questions
that humans have pondered since the beginning of mankind. 

What has it taught us about the history of the universe? 

“Well, for one thing, how big is the place we live in? How old is the place we live in? That used to be the subject
of furious arguments amongst astronomers,” says Margon. “It's almost an obsolete question now. Hubble has
solved that.”

And then there are the pictures Hubble takes. The images are like nothing ever seen before -- as much art as
science, visions of a universe more violent and fantastic than anyone had dared to imagine. 

Images reveal everything from razor-sharp views of the planets in our own solar system to the vast stellar
nurseries where stars and planets are born. Some show us the explosive outbursts of dying suns; others show
the swirling masses of stars that make up the galaxies. 

But Hubble hasn't just given us extraordinary pictures. It's helped astronomers determine that the age of the
universe is some 14 billion years.

“Everyone is interested in their origins. It's a natural human yearning to sort of just look around and say, ‘I
wonder how that got there,’” says Margon. “We know how we came to be. I mean, how much more fundamental
a self-quest can you imagine?” 

In the last decade, Hubble's discoveries have revolutionized astronomy and astrophysics -- providing the
deepest insights yet into the origins and the fate of the universe. 

One of its most important contributions to science was nailing down the discovery that the expansion of the
universe - that began with the Big Bang -is not slowing down. 

Dr. Ed Weiler is the head of space science for NASA and the person in charge of the Hubble space telescope.

“Not only isn’t the universe slowing down, it’s speeding up,” says Weiler. “It means that we don't understand
gravity. This implies there's some negative energy force, some antigravity that's actually pushing things apart.
We don't understand it. It's not supposed to be there.”

Two years ago, Dr. Livio told us that the discovery that the expansion of the universe is accelerating is one of the
most stunning and important discoveries in the history of science. 

“Suppose I'll take my keys and I throw them up. They come back to my hand. Why did that happen? The gravity
of the earth was able to slow these keys here, and then finally even reverse the motion,” says Livio. 

“So what we naturally thought was that this expansion ought to slow down, in the same way as these keys
slowed down. What we discovered is that this expansion is in fact speeding up, accelerating. It would be like I
throw these keys up, and instead of falling back into my hand, they actually speed up, upwards.” 

Scientists now believe that dark energy --- the force driving that acceleration -- accounts for more than 70
percent of everything in the universe. And they have no idea what it is. 

“Hubble is absolutely the only telescope that can do that work, that can determine the nature of this dark
energy,” says Livio. “It's absolutely the only telescope that can do that.” 

Yet, if O'Keefe's cancellation of the next servicing mission to Hubble stands, that work will be disrupted.

President Bush spoke at NASA on Jan. 14: “The shuttle’s chief purpose over the next several years will be to
help finish assembly of the international space station.”

He laid out his program to finish the international space station by 2010, and shift NASA's focus to returning
astronauts to the moon and ultimately to Mars. Two days later, O'Keefe aborted the shuttle’s trip to Hubble. 

“The O'Keefe decision is irrevocable, and it's like surgery. If you're going to do an irrevocable decision, you want
a second opinion. And that's why I asked for a second opinion -- on the risk factors,” says Sen. Barbara Mikulski,
who sits on the senate committee that controls NASA’s budget. 

“I believe that the decision was premature. The decision on the future of the Hubble must be done by a variety
of expert opinions. We cannot cancel the Hubble, or decide the fate of the Hubble on the basis of one man's
decision.”

Without a major overhaul, engineers believe Hubble has a 50/50 chance of surviving another three and a half
years. 

They're trying to come up with ways to extend its life, but at some point, Hubble will fail. It will be a victim of old
age and neglect, closing humanities most famous eye on the universe.

“If we don't go back to Hubble, we will have wasted an opportunity,” says Mikulski. “And we will shut down a
telescope of such stunning value, that if Galileo were alive, he would weep.”

“Ask any person the name of a playwright. Most of them would say Shakespeare,” says Livio. “Ask them the
name of a scientist. Most of them would say Einstein. Ask the name of a telescope. They will all  say Hubble.”

On Thursday, NASA agreed to Sen. Mikulski’s request for a second opinion. The National Academy of Sciences
will examine the question of the future of Hubble. 
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Discussion

• Should Hubble change its proprietary period policy?

• Is there a better way to operate Hubble in the 
coming years to maintain or increase its science 
return per dollar? 

• What Hubble instrument(s) or capabilities 
constitute a minimum operational set?

• How do we, the scientific community, help the 
public “let go” of Hubble some day?
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