Science and Engineering Activity

AOSC June 8, 2006

Goals:

Students gain an understanding of the direct relationship between science and engineering. 

This relationship includes a number of components. One is how engineering constraints can dictate what science is accomplished, and the inverse of that, how technology can also enable science discoveries. There is also a flow down (and up) relationship of how science requirements affect the engineering design. Research and development, which is somewhere in between pure science and applied engineering is also a factor in what tools are available to do science.

Science and Engineering Activity:

Collect a panel of Keck employees from different disciplines. The following people were noted as good candidates for the panel:

Rich Matsuda

Marc R.

David Le Mignant

Al Honey

Mike Hess

Tom Nordin

Ed Wetherell

Rick Johnston

Jim Bell

(Al Conrad)

Intro:

A moderator introduces the topic of how science, R&D and engineering  (flowdown and inter-connection) with a few slides (illustration with a project?)

Then, two slides for each panel member (2min each)

· one slide personal 

· the major project at Keck (non routine!) and lessons learned

Part I- Plenary Session:

Material: 3 laptops with internet, hubs during sessions

Propose the topic “the Study of Mars”

As a group decide what we think the most interesting scientific questions about Mars are. Method is brainstorming with the panel and the students, questions recorded on the white board, with either consensus or a vote on what scientific questions we want to answer.

Science teaser by Al Conrad & DLM which should present the questions about general planetary science , not the detailed answers that we have nowadays for Mars : 

Goal is to have the students articulate the questions for Mars after the teaser, so don’t provide answer during the teaser!!


- Planet formation

- Search for life

- Planet composition

- Search for water

- Search for CO2

Next: Student “brainstorming” about the scientific questions (moderator is Rich). Sort out questions and select a few of them to continue.

Then, look at what kind of engineering and R&D we will need to answer the questions. Will we build a telescope; send a manned mission to Mars; send a rover to Mars (other?).

Again, either by consensus or a vote decide how we get our data.

Here, we need to get to a pre-design for the general project, and have identified some of the scientific questions.

Next: Define the (five) most important problems that we need to solve to make our discoveries. 

Part II: Break out into subgroups to propose solutions and define potential obstacles including for detailed science.


- content is important but the most important is the process: project development (pre-design, design, requirements, scientific & engineering disciplines involved) 

Cost estimates?

Part III: Plenary Session: One representative from each group reports back to the plenary group in a mock Preliminary Design Review and identify the most challenging parts of the project (basically engineering vs R&D and how this affects the science path). 

Reports is oral with possibly sketches and summary on poster.

The panel is here to guide and ask rigorous questions, help for the synthesis of the design and make it a rich and flavorful discussion.

Finally, give a pass or a no pass for the project to continue.

