
 
        Monday, 16 April 2007 
 
 

Review Panel: 

 

The attached proposal – “Across Space and Time: Stories of the Green Bank Telescope” – was 

prepared by Photosynthesis Productions (Ithaca, NY), with assistance and review from Mark 

Adams and Sue Ann Heatherly. This proposal offers four options for the completion of a film 

about the GBT and an associated educational DVD. Please note that none of the proposed 

funding is for the EPO Division. 

   

The EPO Division formally recommends that proposal option-1 be funded. This would result in 

the completion of the original vision for a compelling, high-quality, feature-length documentary 

film about the Green Bank Telescope (GBT).   

   

If funding permits, the EPO Division also recommends funding option-4, the proposed 

interactive digital learning tool (iDLT), in addition to the feature-length documentary. 

   

Both the feature-length GBT documentary and the iDLT would be excellent tools for 

accomplishing the NRAO’s educational, scientific, and public relations strategic objectives.  

   

Thank you for your time and consideration. 

 

 

       Sincerely, 

 

 

       Mark Adams 
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ACROSS SPACE AND TIME: 
Stories of the Green Bank Telescope 
 
Proposal for a Film and Educational DVD by PhotoSynthesis Productions 
April 14, 2007 
 
In rural West Virginia, the largest machine-tooled structure ever built towers over an isolated 
valley.   A low motor hum is heard and the gigantic antenna begins to move, slowly 
counteracting the rotation of the Earth to track a radio source at the edge of the observable 
Universe.  The glistening white 100-meter diameter dish -- 16 million moveable pounds of steel 
and concrete -- is constantly adjusted to stray from perfection by no more than the thickness of 
a sheet of paper. 
 
Who built this?  What are they looking for?  How does it work?  Why is it in West Virginia?   
 
ACROSS SPACE AND TIME: Stories of the Green Bank Telescope is a film and educational 
Interactive Digital Learning Tool (iDLT) project that will chronicle the creation and use of the 
Robert C. Byrd Green Bank Telescope (GBT) through the lives of the people who dreamed of it, 
built it, use it and live in its shadow.  It is a story of engineering, politics, scientific curiosity, risk-
taking and personal challenge. 
 
Since the Groundbreaking Ceremony on May 1, 1991, PhotoSynthesis Productions (PSP) has 
used 16mm film to record the design, testing, fabrication and on-site construction of the GBT.  
We have traveled to Green Bank, and to Mexia and Dallas, Texas, and Sterling and 
Charlottesville, Virginia to document astronomers, engineers, politicians, contractors, skilled 
laborers, and local residents -- at work, at home, in church and in extensive interviews.  We 
have recorded scientific observations, community celebrations and everyday life in Green Bank.   
 
Today, the GBT is complete and is allowing scientists to make observations that could never 
have been predicted at the Groundbreaking.  PSP’s documentation of the telescope’s creation 
has ended and we are seeking funds to finish a film for television and/or theatrical release, a 
short film for use in the NRAO Science Center, and an educational DVD for use in high school 
and undergraduate classrooms and in the National Radio Astronomy Observatory’s Science 
Center at Green Bank.   
 
The Film 
 
The story of the GBT is a story that had an unexpected beginning with the collapse of the 
venerable 300-foot Telescope in Green Bank in November 1987.   
  

Dave Hogg (astronomer): I came to work I'm embarrassed to admit a little late 
that terrible morning.  The past director, a very good friend, came to me and said, 
“Have you heard that the 300-foot telescope fell down?”  And I just couldn't really 
grasp the magnitude of it. 
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Senator Robert C. Byrd:  West Virginians have always had four friends: God 
Almighty, Sears and Roebuck, Carter’s Little Liver Pills, and Robert C. Byrd.  And 
not necessarily in that order. . . I’m the Chairman of the Appropriations 
Committee.  We want that telescope replaced and we want it in West Virginia. 
 
Martha Haynes (astronomer):  We can either be safe and build something that's 
very predictable, that takes no risks, that we absolutely know how to build, or we 
can use our imaginations and challenge the engineers to build us a telescope 
that will really do exciting things. 
 
John Payne (engineer): We've used fairly conventional techniques in the past . . . 
this telescope's completely different.  It's never been done before and, uh quite 
frankly, it may not work.  
 
Bob Hargraves (GBT construction site manager): Now we’re installing the panels, 
I think the tolerance goal is somewhere around forty thousandths of an inch.  And 
that, on a dish that size, is quite a challenge.  
 
George Seielstad (former Green Bank Site Director): We have the potential for 
discoveries that will just blow us away. 
 
Bernie Burke (astronomer):  The things we are looking forward to most are those 
that we can't predict . . . and that's difficult, because I can't predict what I can't 
predict. 
 

When construction began in 1991, the telescope was slated to be operational in 1996.  A myriad 
of difficulties associated with doing things that had never been done before resulted in lengthy 
delays in the construction and outfitting of the telescope, until finally, on August 25, 2000, the 
GBT was dedicated as the Robert C. Byrd Green Bank Telescope.  During the dedication 
ceremony, a strong pulsar signal from the gigantic antenna was broadcast to the assembled 
dignitaries, construction workers and local residents.  The deep, powerful and regular sound 
echoed across the valley, signaling the end of one great challenge and the beginning of 
another.   
 
Additional photography required for the completion of ACROSS SPACE AND TIME will be 
accomplished on high-definition video and will consist of aerials of the completed telescope and 
environs, and interviews with a cast of five to ten individuals.  Each person interviewed will have 
something different to tell our audience about how and why and where this telescope was built, 
and about exciting scientific discoveries already being made.  These interviews will be intercut 
with our existing and archival footage to narrate the film.   
 
We will hear personal perspectives about scenes our cast members are watching on a nearby 
rear projection screen.  They will react to images of the collapse of the 300-foot Telescope, 
important events in the design and construction of the GBT, and a variety of activities and 
events in Green Bank.  Their words will be their own – interesting, revealing, emotional, funny.  
We will hear pride in their accomplishments, relief that it actually works, wonder at how young 
everyone used to look and fascination with the science of astronomy.   
 
The juxtaposition of the film footage (the past) and the video footage (the present) will support 
the longitudinal structure and reflective nature of the film.  Over the course of the film, the 
present will gradually overtake the past, and lead our audience to consider the future of Green 
Bank, radio astronomy and the process of scientific inquiry. 
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This vision of ACROSS SPACE AND TIME is somewhat different from the original plan for the 
film.  In the beginning, we planned a more traditional documentary about the science of radio 
astronomy against the backdrop of the construction of the GBT.  Our current proposal is more 
innovative and personal – exploring the why of science and engineering as much as the what 
and how.  Our cast will be videotaped in close-up as they watch our film footage; audience 
members will feel as if they are seeing things through the eyes of the individuals who made it 
happen.  We will see spur of the moment reactions to images of events they lived through, 
crises they faced.  What was going on in this scene?  What were they thinking when this 
happened?  What was so difficult about this task?  We will learn about astronomy and 
engineering, gain insight into the personal meaning of their work and see it all come together a 
quiet West Virginia valley in the shadow of an amazing scientific instrument. 
 
ACROSS SPACE AND TIME is being produced in collaboration with Cornell University Goldwyn 
Smith Professor of Astronomy Martha Haynes and an Advisory Board that includes educators, 
scientists and engineers.  The participation of Professor Haynes and this board will help ensure 
the accuracy and impact of the film and iDLT. 
 
Depending on funding level and the needs of NRAO, ACROSS SPACE AND TIME can be 
produced as a full hour for television broadcast on PBS or the Discovery Channel, or as a much 
shorter version for use in the Green Bank Science Center, on the internet and for promotion of 
the NRAO.  Whatever the length, the final film will be finished on high definition video for 
television and released on DVD for other distribution.  The short version of the film will be 
provided on DVD and as un uncompressed QuickTime movie, ready for compression for use on 
the internet.  
 
The iDLT 
 
The iDLT will contain a wide variety of multimedia materials including scenes from or the entire 
documentary film, interviews, teaching aids, lists of resources, printable materials and internet 
links.  It will be carefully designed to be of use in groups or for individual self-directed learning in 
classrooms, workshops and discussion groups as well as in a kiosk at the NRAO Science 
Center.   
 
PSP recently developed this innovative way of teaching and learning about science in 
collaboration with the Cornell University Department of Natural Resources. DISCOVERING 
AGRICULTURAL BIODIVERSITY contains 35 minutes of live action video, internet connectivity, 
printable science pages, reference sheets, activities and a cookbook.  After each video chapter, 
users are presented with a menu from which they can, for example, choose to meet a scientist, 
meet a grower, go online, or read and print out details of an experiment or activity.  During video 
sequences, a magnifying glass icon often appears which users can click on to access additional 
video “sidebars” which contain two minute videos that take a topic a step further.  Biodiversity is 
quite different from radio astronomy, but the depth of content and versatility of use of the iDLT 
are well suited to all kinds of science learning in a wide variety of venues. 
 
We plan to work with educators and scientists to develop the content of the ACROSS SPACE 
AND TIME iDLT so that it offers opportunities for learning to many different ages and types of 
learners.  Topics that can be considered include for example, the history of radio astronomy 
(using our interview with Grote Reber at Green Bank in 1996); access to large astronomical 
data sets; printable activity pages for classrooms and workshops; and internet links to NRAO 
and other educational web sites all over the world. 
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We recently received a NY State economic development grant, called a Grant for Growth, from 
the Syracuse Metropolitan Development Administration to research the effectiveness and utility 
of this type of learning and promotional tool for a variety of learning and business situations.  
Our Cornell researchers are in the midst of their work with groups ranging from local wineries, to 
Cornell departments with outreach requirements, and youth groups of all ages.  Their findings 
will be available in early summer, and can help inform any plans for ACROSS SPACE AND 
TIME.   DISCOVERING AGRICULTURAL BIODIVERSITY has recently won a Gold Medal at 
the Davey Awards, a Silver Statuette at the Millennium Awards, and Honorable Mention at the 
Chris Awards. 
 
Budget 
 
In 1990, our budget for ACROSS SPACE AND TIME was $650,000.  We were awarded a seed 
grant of $28,000 by the Alfred P. Sloan Foundation in 1992, and $370,000 by the National 
Science Foundation in 1994.  We have applied to more than 100 foundations and organizations, 
we have not yet been able to raise the funds to complete our project.  We are very excited at the 
prospect of bring able to make use of our now almost historic footage for both formal and 
informal science learning and for the promotion of NRAO. 
 
For this proposal we have split the project up into four different options: (1) a one-hour 
documentary film intended for television broadcast and/or theatrical release;  (2) a one-hour film 
together with a 10 to 15-minute cut down for the Science Center and NRAO promotional use;  
(3) a 10 to 15 minute film intended for use in the Green Bank Science Center and by NRAO for 
promotion produced without also making the one-hour version; and (4) an interactive digital 
learning tool (iDLT) for use in the high school and undergraduate classrooms and in the NRAO 
Science Center.  In this proposal we have assumed that either the short or long film would be 
the centerpiece of the iDLT and that the iDLT would not be produced without that key ingredient.    
 
The budgets for each project are outlined in the following tables.  Note both long and short film 
options involve a significant preproduction effort to consider all of the existing footage, and all 
options involve the negative cutting and film to tape transfer costs.  A summary of the costs for 
each option is included in the following table.       
 
 

Option 1 Broadcast/Theatrical Film $244,800 
Option 2 Broadcast/Theatrical Film & Cut 

Down 
$271,200 

Option 3 Stand Alone Short Video $133.500 
Option 4 iDLT $118,250 
 With Option 1 $362,850 
 With Option 2 $389,450 
 With Option 3 $251,750 

  
 
It will take approximately one year from the time funding is approved to complete either film and 
iDLT.     
 



 - 6 - 

 
 
 


