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Milster Research Group Activities 2013
• Hyper-NA Imaging and Near-Field Optics:  Investigate potential and 

application of hyper numerical aperture (NA >1.5) imaging systems, 
including induced polarization and plasmonic effects. Currently 
working with NA~2.8 for surface science, red blood cell in vivo
plasmonic imager, Au nano particle continuum emission in biological 
cells.

• Optical Data Storage: Investigate future generation optical data 
storage systems, secure data destruction and data recovery.

• Computer Generated Holography and Diffractive Optical Elements:  
Explore applications in microscopy, lithography, illumination, bio and 
other areas. Develop micro and nano gray-scale direct writing using a 
maskless lithography tool (MLT).  Currently working on fabricating 
diffractive patterns on curved substrates for exoplanet research.

• Statistical Imaging: Investigate properties of coherence, speckle and 
statistical image distortions due to rough surfaces and other causes.

• OPTISCAN Project: Optical simulation software for physical optics and 
lens systems.
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Polarization Remote 
Sensing

Prof. Russell Chipman, Optical Sciences

Polarization in 
Optical Design

• Extending optical design methods for 
new generations of optical systems

– Microlithography
– Liquid crystal applications
– Metamaterials
– Space instrumentation

• Aberrations
– Wavefront aberration
– Amplitude aberration
– Polarization aberration

• Retardance aberration
• Diattenuation aberration

– Skew aberration
– Depolarization

• NASA is making a major investment in space-based 
polarization imaging for global aerosol mapping

– Significant unknown in solar energy balance

• Multi-Spectral Polarimetric Imager
– Built several generations of optics for NASA’s Imaging 

Polarimetry program
– Shown here on a high altitude research plane
– Being proposed for space-based global monitoring
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Jose Sasian - State-of-the-Art Optical Design

Novel compact high numerical aperture systems form microscopy and inspection

Immersion systems with NA=1.65, large field of view, and compact
Optics Express, 2013
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Ron Liang: Applied Optics Lab

More information, please visit:
https://sites.google.com/site/ualiangaol/

• Design
– Illumination 
– Imaging

• Fabrication
– Diamond turning
– Molding
– 3D Printing

• Testing
– Interferometric methods
– Non-interferometric methods

Augustin-Jean Fresnel



Large Optics Fabrication and Testing
• We are at the technical forefront in large optics, enabling the next generation of 

telescopes
• We development and implement of state of the art engineering, manufacturing, 

alignment, and measurement procedures

25-m Giant Magellan Telescope
8.4-m mirror segments

Interested, see Professor 
Dae Wook Kim

LSST Telescope





Greivenkamp-Tear Film Interferometer

Measure the outer surface of the human eye 
with high accuracy (~100x improvement over 
existing devices*)



Schwiegerling – Ophthalmic Optics
We develop diagnostic equipment and novel lens designs for the eye. 






Practical Optics Workshops (POW)

• Augment the regular curriculum with a set of focused activities that provide valuable practical skills.
• These will be offered throughout the year and will be scheduled around classes.
• Watch for announcements and sign up quickly, space is limited.

Interferometer workshop

Handling and cleaning optics

Computer controlled 
metrology

Data reduction and error analysis 

Assembly and alignment

Plus much more!  

Don’t get left out.



Employers



Thank You



Optical Engineering Courses
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