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Who am I?
My name is Colton Noble, and I am a part student, and full time employee of the University of Arizona.  I got my start in optics as an amateur telescope maker, fabricating optics in my garage when I was 15 under the auspices of Bill Kelly, a local ATM who taught me basic grinding and polishing techniques, and introduced me to my first opto-mechanical problem; flex  mirrors.  I have since turned my hobby and passion into a career, becoming an optician at the University of Arizona.  My optical training allowed me an opportunity to travel to and work in Hawaii for 1.5 years as an optician at an engineering firm in Maui.  I love to get out and enjoy the outdoors, and spend a great deal of my free time backpacking and hiking with the Ramblers hiking club here on campus.

Education Background:
· Currently a senior at the University of Arizona, in the Optical Science Center, seeking an undergraduate degree in Optical Engineering.
· I’ve spent almost 10 years being mentored by Master Opticians in the art of Optical Fabrication.
· Spent my childhood learning general construction and carpentry techniques from my father
Talents:
· Skilled with tools and machinery.  Comfortable running grinding/polishing machines, mills, hand tools, saws etc.
· Competent with machining metrology tools and techniques, including calipers, micrometers, and other common measuring tools in the machining environment.
· Competent with optical metrology tools and techniques, including interferometry, ronchi testing, Foucault testing, spherometers, etc.  Familiar with many nulling techniques such as CGH testing, doublepass testing, ross null lens testing, star testing, etc.
· Creative and innovative, out of the box thinker.
Software:  

· Extremely comfortable with AutoCad
· Extremely comfortable with Intelliwave, 4Sight, Durango, etc.
· Basic experience in Code V
· Basic experience with MatLab
Technical Experience:

Optical Science Center:  January 2008 to the present:

Currently working as an Optician in support of several projects involving the fabrication of meter class optics using computer controlled polishing machines.  I am involved with the post polishing of two 1.6 meter, convex off axis aspheres that require polishing to a high level of precision.  Challenges include handling and moving, setting up computer controlled polishers, and using traditional optical techniques to fabricate tooling and prevent scratching on the mirror surface.  Currently learning how to use computer controlled polishers to design runs.

Polished a 72” Reference Sphere to a high level of smoothness using traditional polishing techniques on a Strasbaugh Draper Polishing machine.  Project required innovative techniques and a high level knowledge of traditional polishing techniques to finish.  Was responsible for shop testing of this part using interferometry.  Challenges included handling of this mirror, which was required to be tested in a chain mount each time.

Completed optical testing and assembly of a 24” telescope for a client of the University.  Special challenges included handling of massive, delicate components, as well as metrology including extensive use of alignment telescopes and interferometers.  Involved with the drafting of a procedures and assembly guide for the project with this client.

MOSAIC:  June 2006 to December 2007.  At MOSAIC, I worked as an Optician in support of the High Accuracy Network determination system, a space situational awareness program where many medium aperture, low cost telescopes were being deployed around the world to monitor space assets and debris.  My role in the program was to build these telescopes and perform quality control metrology on procured telescopes.  I developed and implemented a new procedure for measuring, qualifying, and archiving all of our metrology so that we knew exactly what we had fielded.  This included writing performance reports for the Air Force which became technical standards for the company.

I was involved in the construction and limited production of two custom telescopes for the company, involving the assembly, alignment, component fabrication, metrology, and troubleshooting.  The L-Star is a super athermalized system which relied on a metering structure to eliminate focus shifts over a high range of temperature, and the other, M-Star is an improved Ritchey Chrétien that used a specialized lens pack to give a flat field with a 1.2 degree field of view.  


Below is a summary of the optical components that I fabricated for each of the systems.

· 5 convex, F/15, spheres qualified with test plates for L-Star secondaries.  All were held within three rings and quarter wave surface error.  These parts were later aspherized by Precision Asphere.

· A null lens for the M-Star to simulate the triple lens pack during the fabrication of the Primary and secondary by Precision Asphere.

· Four, triple lens packs for the M-Star Ritchey Chrétien telescopes.  Each pack consisted of two meniscus lenses surfaces ranging from F/.75 to F/1.5, and one bi-convex lens with curves ranging from F/3 to F/4.  Each of these lenses had special flanges ground into them to accurately locate the lens into the lens pack.  Wedge was held to less than .001 inches across all three critical surfaces.  Surface vertex to flange spacing was held to less than .001 inches.  All surfaces had less than a quarter wave irregularity, and were held to within three rings of the master test plates.

I also had the opportunity to grind and polish one of Peter Wangsness’  F/1, ultra-light mirrors.  At 5.75” in diameter, the mirror weighed less than three ounces.  Surface error was kept to .1 waves P/V.


I also provided the technical viewpoint of the fabricator to the company engineers who were designing the telescopes.  Occasionally, I would be sent into the field to troubleshoot and repair telescopes that were having problems, and provide engineers with subsequent documentation on such events.

Optical Science Center:  2003 to June 2006.  At the UofA as an Optician Assistant, I worked on a wide variety of projects in support of the senior opticians.  Duties included, but were not limited to:

· Building custom grinding and polishing tools, ranging from small scale flexible tooling, to meter class tile and pitch tools.  Many of these tools required unique approaches to fabricate.
· Mixed Abrasives and polishing compounds for Opticians, including the ball milling of various compounds.
· Performed curve generating, spray silvering, and other common optical tasks for opticians.
· Would assist Master Opticians in setting up their metrology for on axis aspheres, off axis aspheres, and flats.

· Performed double pass CGH testing on extremely aspheric elements.

· Would fabricate spherical parts and test plates in support of the Opticians including two mirrors for a reflective null test, an F/133 test plate for measuring mid frequency spatial error for a mirror, various test plates for measuring vertex radii, and more.
I also took part in a variety of optical fabrication research with the opticians.  I helped develop technology for the Rock and Roll polishing of extremely aspheric elements, and utilized it to help build several elements.  I successfully lapped and polished a piece of custom silicon carbide from a vendor and demonstrated that it could be figured.  I assisted a master level optician in the polishing and figuring of aluminum, and learned the techniques required to optically figure these elements.  

Although assisting the other opticians was a large part of my work, I also did a great deal of independent work, including the following:

· Set up a double pass test of a thin, 24” parabola secured in a chain mount with a non-perforated flat interferometrically.  

· Performed major edging, generating, and grinding and polishing operations on an F/2 piece of Cervit for Precision Asphere.

· Performed a great deal of support work for clients, customers who would come into the shop on a walk in basis.  Work included spray silvering parts, dicing and cutting various pieces of glass, assisting them with their metrology when they used the phase shifting interferometers, and other non routine requests.

In summary, my job was to keep the Opticians busy working on the higher value projects by helping them complete tasks that would take them away it.  

Amateur Activities:  1999 to 2007.  I have been active in a wide variety of amateur telescope and optical making for around 8 years.  I initially began by grinding and polishing telescope mirrors in a class in high school.  There I completely hand ground and polished my first telescope mirror, a 5” F/12 sphere.  After that experience, I was offered an apprenticeship by the instructor to grind and polish a second telescope mirror, an 8” F/7, in preparation of me helping to teach his second class of high school students.  There I assisted in teaching students how to use Ronchi screens and Foucault testing to test their mirrors, as well as giving them the skill base needed to grind and polish a nice mirror.  


After making several mirrors, and teaching classes with my mentor, Bill Kelley, I began to help him with his research into flex mirrors, spherical mirrors that have a special harness attached to them to pull them into parabolas.  I performed mechanical drafting, testing, and development of his devices.  He developed several techniques that I helped him with including a device that would simulate all of the conic sections in between a sphere and a parabola, and into the hyperbolic region as well.  This research gave me a real feel for how the glass worked.

I have an excellent foundation in the theoretical aspect of optics as well, gained from the years I spent studying Optical Engineering at the University of Arizona.  This allows me a unique view into optical engineering and fabrication that few have.

I have attended several amateur optical and telescope building conferences across the United States.  My garage shop in Tucson has three grinding and polishing spindles, an old style curve generator, as well as a range of testing equipment.

I have built several telescopes, and recently finished an all aluminum Dobson telescope with a 12.5” F/5 parabolic mirror, that weighs around 27 pounds total with eyepiece, and am currently gearing up to build a well corrected Maksutov that I designed with Code V software.

Amateur Telescope and optical fabrication are my hobbies in addition to my professional activities as an Optician.  I have a passion for the field, and am constantly trying to stay on top of new technologies and fabrication techniques, as well as a mastery of the old skills that still makes a great deal of what is done in this field an art.  
Life in General.  Where am I going?

I am currently pursuing a career in the field of optical fabrication.  I figure that the two stepping stones to working towards that direction are experience as an optical fabricator (the guy who actually builds things), and a degree in optical science and engineering (a piece of paper that says you know something about optics)

I want to work on unique projects that are challenging to me, instead of a boring job that is easy.  I would like to continue working in research having to do with optical fabrication after I get my degree.

