Keith Parrish Post-Event Interview

The following dialogue transpired February 8, 2011 after the live In World Q&A session with Mr. Parrish 

Mr. Parrish is a NASA Engineer seated at NASA Goddard and is a key developer in the solar shield to be employed with the James Webb Space Telescope.

Mr. Wagner is a NASA Langley Aerospace Research Summer Scholar Intern seated at the National Institute of Aerospace, and a project aid to the Real-World In-World Design Challenge. 

Mr. Wagner: You once remarked that the design decisions of a decade ago impact construction today. Care to elaborate? 
Mr. Parrish: Projects that use lots of new technology, things that haven’t been flown in space or new inventions – that level of technology has to be developed, so a lot of the technology used on JWST – most of the technology on JWST was developed a decade ago, or slightly before  . . . once you commit yourself to maturing those technologies you can start implementing them into your design. In some cases many years go into maturing those technologies before it can be implemented in design. Many times you know the technology you need, but you are not sure of the design . . . so you have to compensate for the fact that you invented the technology long ago, and make change as you go and allow for developments over time. When the time comes to implement the technology it may not be exactly what you need, but you don’t always have time to keep maturing the technology before implementation. In retrospect  . . . In some cases the decisions were good, in other cases we’d like to go back and make changes to design and technology.

Mr. Wagner: Tell us why you choose Kapton as the material to build the sunshield. 
Mr. Parrish: Kapton is a plastic, which has some interesting properties - amber color, flexibility and its dielectric, meaning it does not conduct electricity. The orange flat ribbons in computers are usually made from Kapton. When used in space, because when you’re in space you’re in a vacuum, it doesn’t outgas a bunch of nasty chemicals, like many plastics do, which they will do on a hot day on Earth too. It’s strong and can be made in a thin rolled material – it’s like a soft structure. We looked at Kapton very early on as a possible material. There are various flavors of Kapton, we picked a specific formula that does well at cold temperatures – the specific Kapton we chose does not get brittle when cold and holds its strength – it holds coatings very well, so they can add various necessary coatings – and Kapton has lots of flight heritage. 

Mr. Wagner: Over the years are there have there been any valuable lessons you’ve learned, or large changes you’ve implemented? 
Mr. Parrish: We’ve changed design many, many, times. We could not design the sun shield, like a lot of things are, in a computer design environment, simply due to its flexible nature – it’s very non deterministic – however, space craft design needs to be deterministic, so you have to roll up your sleeves, build it in a lab and test it out old school. We are in a world where we need to use models to see how things work. We knew we couldn’t do full-scale models, so we built smaller models.  We also experimented with bare Kapton, meaning it wasn’t coated, which meant it was transparent, which was great for engineering data, since we could see through the shield and monitor everything on the telescope . . . however Kapton is dielectric and can build up giant static charges, so we had to coat it in order to deter the static build up.  

Another thing that has surprised us, as an unintended consequence, and don’t forget this is a one shot deal, no chance to do it over . . . So, we started building in more features that would ensure that it deploys reliably . . . however the more parts you add the less reliable a machine . . . so we’ve had to balance things out, and question which parts really had to be there or not. 

Regarding coating Kapton, the top layer is coated with a dope silicon material that we added metal to. The top layer, or first layer, being the sun side; we did this because the silicon reflects sun well, and the metal deters static build up. Layers one and two are silicon coated, while layers three through five are coated with a vaporized aluminum. 

Mr. Wagner: The JWST orbits around Lagrange point two, should anything occur it will be out of reach for repair. Which also means we can’t retrieve it when the project is over, should it ever be over. Elaborate on this. 
Mr. Parrish: As of today JWST will be about a million miles away from Earth and out of range for repair. However, nothing in the plans call for it to be repaired. Something will come along in the next few years that will be able to travel to JWST for repairs, whether that means with a human on board, or robotically. 

JWST, which orbits around Lagrange point two, will carry enough fuel for orbit maintenance. If it should fall out of orbit it could end up being pulled into the orbit of the Sun, or even less likely return to Earth. 

NASA has a disposal requirement at the end of JWST’s useful life that ensures the telescope won’t be a hazard to human life, or other spacecraft. At the end of its mission we will point it in a direction in which it won’t be able to return to Earth and we’ll use the remaining fuel to send it that way. 

Mr. Wagner: Who knows, maybe in the future someone will pick it up . . . Is there any advice or words of wisdom you’d like to offer the competitors in the Real-World In-World challenge? 
Mr. Parrish: I think for people entering into the fields of engineering and science some of the more practical realities of things can wear you down. It’s very easy to be excited about science and technology, but you may get a little dismayed when you come across budget matters and things like that. 

I think the best words of advice that I have are “always try to keep your sense of wonder about things and that’ll compensate for the issues that you face in the field, such as money, research, etc. Remember what you love and what fascinates you. Always ask if there is a better way to do it, and if so, do it. Keep your sense of wonder about how the world operates. You know, sometimes we just take a step back and say ‘wow that’s really cool’.”

Mr. Wagner: Finally, what do you think of this virtual universe we’ve welcomed you into? 
Mr. Parrish: This is really neat! It’s new for me to experience this. I think the more you can connect individuals, and at low cost, the better. This would have been really cool when I was in high school, I think I must have only met an actual scientist once and that was shadowing him for career day. This let’s folks working in the fields connect with students and others of similar interests; the connectivity is amazing! 
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