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1. Introduction

The SCOPE Astro group spent some time during the 2004-05 year developing an exhibit concept that was called “Kaboom! The Big Science of Cosmic Explosions”. It consisted of three separate components that could either exist as independent exhibits, or be taken together to give a complete narrative. In essence, the three components were as follows:

1) A definition of the word “explosion”, and the science behind why and how things explode.

2) Making the connection between “everyday” explosions such as popcorn and soda cans, and astronomical ones like supernovae.

3) The Big Bang Model, the scientific model that is currently used to describe the beginning and evolution of our Universe, describes a unique kind of explosion. 

There were many reasons behind the choice of this exhibit concept: the group felt that the subject matter would be exciting for the target audience, that it would appeal to the SCOPE program sponsors (Kavli Institute for Cosmological Physics, ASC/Alliances Center for Astrophysical Thermonuclear Flashes), and that it would address the program goal of bringing up-to-the-minute research to the museum-going public.

2. Proposed Visual and Hands-on Activities

The group developed a number of ideas for visuals and hands-on activities to include in the exhibit. I describe them in detail in the following subsections.

2.1. The How and Why

This component was designed to describe the concept of pressure. Since pressure can be increased by (in the case of a gas) an increase in the temperature of the gas inside a container, or the decrease of the container volume, the group proposed some hands-on activities to illustrate these points. One of the proposed activities consisted of a pair of canisters sealed on one end with stretchable rubber gloves. On the other end, one canister would have a movable plunger and the other would have a heat source. Thus, the visitors could learn about the effect of pressure through the expansion of the gloves by moving the plunger in the one canister or turning on the heat source in the other. Another proposed visual was a computer animation of a balloon exploding when its internal pressure (as indicated by an animated pressure meter) got too high. 

2.2. Making the Connection

To connect smaller, more familiar explosions with astronomical ones, the Astro group proposed that this component of the exhibit contain a number of pictures of explosions of different sizes along with text that described how each explosion was a result of the same science. Interactive videos were also proposed as an important part of this exhibit component. The Flash Center at the University of Chicago has produced short movie simulations of stellar explosions and related phenomena. It was proposed that these movies be included on a platform where the visitor could control playback speed with a rotary knob. The group also proposed an interactive video that showed slow-motion video of a small explosion (e.g. popcorn) along side a video of a large explosion (e.g. supernova). In that way it was believed that the visitor could see the similarities between the two phenomena, despite the fact that they occur on different scales. 

2.3. The Big Bang

The Big Bang component of the exhibit was proposed to have some information about what the Big Bang is, and why it is not like a “traditional” explosion. One of the activities involved comparing two pictures of star fields, with one expanded relative to the other:
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By overlaying the expanded star field over the unexpanded one, the visitors could see that every point in space looks like the center:
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It was also proposed that the exhibit discuss the suitability of the name "Big Bang". It would mention the contest held by Sky and Telescope magazine for the renaming of the Big Bang with some of the suggested names posted, and contain a suggestion box and papers so that visitors could suggest their own names. Suggestions would be posted on a corkboard. The exhibit could also include pictures and artifacts from astrophysics experiments, and interviews with University of Chicago researchers.

2.4. Other Visuals

Although by no means necessary, the group also considered adding television monitors to the exhibit area that were to show clips of explosions from popular television shows and/or films.  These monitors would be there only to serve as “eye candy”, that is, to attract museum visitors to the exhibit by showing segments that they could recall and relate to. 

3. Exhibit Development

The proposed exhibit was rejected at the end of the second quarter of the program, and the group began to explore other exhibit ideas.  

4. Other Exhibits

The group proposed and prototyped a number of ideas based on specific parts of the original exhibit.

4.1. Stellar Explosions

Members of the Astro Group created an interactive DVD video that shows a collection of short movies generated by the Flash Center. The movies broadly fall into three categories: physics models, phenomena on the star, and explosions. The exhibit is to be displayed in the Center’s main hallway. The final exhibit consists of a touch screen monitor installed on the wall, hooked up to a computer behind the wall. When idle, there will be thumbnails of the movies running continuously on the screen along with the top level menu. The menu will then guide the visitors through the sections of movies, and to the individual movies.  

The video is directed at an audience of University-educated adults. A narrated version of the DVD video that is designed for a younger audience was also developed for SciTech.        

4.2. Big Bang Cosmology and Astronomy

SciTech has built prototypes of three exhibits that deal with Big Bang cosmology and astronomy.  One of the exhibits is a version of the expanding star field picture comparison described above.   They have also built a prototype of an expanding universe model that consists of galaxies drawn on the surface of a balloon that can be blown-up with a hand pump:
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SciTech is also currently building a prototype of an exhibit that illustrates the large distances between astronomical objects. It consists of pictures of objects at different distance scales, and a telephone with which the visitor can attempt to make "long distance phone calls" to the object of interest. It is planned that a voice on the other end of the phone will indicate just how long it would take the call to go through.  
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SciTech’s expanding universe exhibit prototype. The galaxies drawn on the limp blue balloon expand as the user inflates it using the hand pump. Image courtesy of SCOPE.
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SCOPE intern Dan Siegal demonstrates the expanding universe exhibit at the SciTech Hands-On Museum. Image courtesy of SCOPE.








