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OPO EDUCATION PROGRAM

We bring the universe to the formal and informal education communities,
and engage educators and students in the adventure of scientific discovery.
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Formal Education

Star Witness News

Science content reading articles that
deliver the latest Hubble discoveries to

younger readers

Science Content Reading

National Aeronautics and Space Administration

Special Feature

A PUBLICATION OF NASA'S "AMAZING SPACE” EDUCATION PROGRAM

Frontier Fields: Hubble Goes Deep

By NASA's Amazing Space reporters
January 2014

TRONOMERS MADE
bold move in the mid-
1990s, using the Hubble

Space Telescope to stare at a

seemingly vacant patch of sky.

Their efforts paid off. Looking
deeper into space than ever before,
Hubble uncovered 3,000 galaxies.
The light from many of these
galaxies had traveled for billions
of years, meaning that Hubble
sees them as they were billions
of years ago. Looking deeper into
space is also seeing farther back
in time. The observations, called
the Hubble Deep Field (HDF),
gave astronomers a glimpse of

galaxies in the early universe.

Astronomers, however, wanted
more: more deep fields, more
directions on the sky, and more
distant galaxies that would help
them understand how galaxies grow

and change over time. They took

Continued, page 3...
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N _The Frontier Fields

Going deeper in 2014: The Hubble Deep Field and the Hubble Ultra Deep Field
are two of Hubble's famous deep views from the past. Astronomers in 2014 are
starting to exploit clever ways to look back even farther with Hubble.

www.nasa.gov
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Educator Professional Development

Pennsylvania Educators
Workshop
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Curriculum Support Materials
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Edwin Hubble Expands the Universe

tional Lensing:
Bending Light Using Mass Instead of Glass

Hubble's Views of the Parallel Fiskds
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Formal Education

Higher Education Materials:
Astrol101 slide-sets

‘Jv\ulhple Views of. arf. .* The Frontier Fields
. . Extremely Distant Galoxx - Spier Space Telescope,and e Chancra Xray Obsenvtony - have.

. - A DisCovery from fhe < .- Erehamsd utp or::_ar?dambit_iouts_p?jectl to Etudy_the c_Iistant u_niversle. .
" # e Frontier Fields project is deeply observing six massive galaxy clusters,
.' . HUbble Fronher Fields Prer TGN looking for extremely distant galaxies that have been gravitationally lensed.
’ 3 The project is also observing six new (non-cluster) deep fields to improve
g - . ® ol - our statistical sample of the distant and early universe.
' F 3 : Other science from the Frontier Fields project include detailed mapping of
. 0. Bos * g ¥ the mass distributions in the galaxy clusters and searches for supernova
o Y s ’ 5 explosions in distant galaxies.
- . -
" . &
Topic: ‘ ™. .
Distant galaxies” ® Q . e .
Concepts: . ' ’
Galaxy develepment, " - -
Growononouensmg & v
F 8 % An Insfrucfors Guide for using Hathios Croch
Mlxsnons 4 - fhe slide sefs is availgble at the Observatories participating
Hubble, Spnzer%handr -

Coordiniled b
e e oy 7 Seeing Farther with Cosmic Lenses
+ Einstein's general relativity describes how mass warps space.

A massive cluster of galaxies can warp space enough to bend light
that passes through it, thus acting like a giant lens in space.
The light from a distant galaxy can be distorted, magnified, and split
into multiple images by the galaxy cluster.
Without the help of “gravitational lensing”, this newly discovered
extremely distant galaxy is too faint for Hubble to observe.

he Hubble image of

images of the exiremely distant galaxy were observe anllustration of gravitational
lensing by a galaxy cluster. The light from a distant galax rected by the warped space around
the cluster.

Forum

For more info on the Astro 101 slide sets
see Poster DCp.1.09 (James G. Manning)
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Viewspace
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a self-upd mng permanent exhibit for museums, planetariums, ||brdr|(,s and schools / ;‘,‘ : g
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As part of a three-year project called the Frontier Fields,
Hubble will stare at these six clusters.

An Internet-fed, self-updating, multimedia
exhibit that features the latest images and

digital animations from earth and space science
as well as interpretive text
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Science Briefings:
NASA Museum Alliance & Night Sky Network
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Gabriel Brammer

Brandon Lawton
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Blog for the General Public
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< e Fields

HNBOANA & B Macien e Welcome to Frontier
Meet the Frontier Fields: Fields

Abell 2744

eries of posts introducing and providing essential facts about each of the

Abell 2744, also known as Pandora's Cluster, is a glant pile-up of four smaller galaxy clus-

December 14, 2014, 8:16 pm iR Stats.
A ] A=A

Have you tried the upgraded stats page?  Show Me

« 7 authors

* 49 posts

« > 80,000 visitors

« >135,000 views

« 85 comments

« >150 countries viewed FF blog
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HST 25th Anniversary Website:
http://hubble25th.org/
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