AAPT Fall Meeting -09-21-13
Chaminade University
Host: Eric Dodson (President)
Also in attendance: Garrett Nakamatsu, Ed Urabe, Dale Purcell (Guest Speaker, Chaminade), Jim Redmond, Mike Jones, Mike Nassir, Jeannine Nakakura, Roger Kwok, Hano Adams, Mike Webber. Matt Cochran, Paul Gerrard, Dan Hickle.

Old Business Revisited: Mike Nassir cannot attend the Spring APPT Conference in Orlando, we need to designate a person to act for the section rep. ERIC DODSON volunteers to be our section rep and go to Orlando FL. Thanks Eric!

Demonstration: Bottle Rocket, pumped up by bicycle pump, with and without paper cone. If you add water to the bottle, it goes higher due to greater momentum. Full of air, however, you can see that the water condenses in the bottle, it comes back down full of fog (due to adiabatic expansion, temp drops but there is not change in thermal energy in the system). 

Introductions

Guest Speaker, Dale Purcell, PhD., Chaminade University of Honolulu
"Does your Spectrometer Have Intrinsic Polarization"

History of Spectrographs
Eyepiece spectrograph, Henry Clifton Sorby, 1865. Sorby was looking at the problem of shattering railroad tracks. Used a crystal (calcium?) to split the light from the sample.
Dr. Edwin Jelly, spectrograph, 1934 (replaced eye piece with 35 mm film), used a diffraction grating, too.
Farrand Optical Co., 1973, Microscope Spectrum Analyzer, uses monochrometer as an illumination source. (polychromatic light presents problems with analysis.)
Olympus DMSPII, Single-beam or Double-beam Microscope Photometer, early 1970s
Zeiss Universal Microscope Photometer, early 1980s,
Leitz Microscope Photometer, early 1980s
Nanometrics Inc Nanospec 210 Microscope Photometer, 1980s, introduced the use of a dichroic beam splitter, dichroic mirror, and an adjustable slit (good for masking analysis)
Zeiss MPM400-MSP65.
SEE Inc, Model 2000 - uses bifurcated fiber optics, analyzes UV and visible light. Spectrometer is located inside the computer itself, on the board. 
CRAIC Technologies 20/20 spectrometers - six different mirrors so you can change the mask on the sample
TIDAS MSP 800, Horiba XploRA - not yet in production
THE UPSHOT: there are 3 possible optical designs
1) single-optics system with stage-object switching
2) single-optics system with beam switching (imposes size restrictions on sample)
3) double-optics systems
Systems that use a microscope as the optics bench rely on the microscope's resolving power/resolution of light images. The higher the aperature, the more light is collected and the better the image resolution. 

Absorption Law makes several assumptions, all of which are violated by the use of non-homogeneous, odd-shaped samples and by the use of a microscope lens. 

Thus, the use of diffraction gratings instead of microscope lenses resolves many of these issues. However, since diffraction gratings polarize light, if the sample you use also has polarizing effects (if it is anisotropic), then the orientation of the sample will affect the readings. Turn the sample; get a different reading.  Many instrument companies don't understand this basic fact.  

So, the combination of the diffraction grating's polarization and the orientation of the sample can give huge disparities at the wavelength of peak absorption. These are called "dichroic shifts." This can cause misinterpretation of results - the same sample can give hugely different readings, can look like two entirely different samples. 

This is true even when the instrument is correctly calibrated.

Dale thought that using fiber optics could solve this to some extent, because fiber optics depolarize light, but his experiment with this yielded worse results than before.

THE UPSHOT; INTERNAL POLARIZATION MESSES UP READINGS, EVEN IF THE MACHINE USES UNPOLARIZED LIGHT. This is a big problem, as many court cases have hinged on the results of mass spec analysis that might well be in error.

Mike Nassir, PhD., Report on the 2013 AAPT Summer Meeting, Portland OR

Sat and Sun are full of workshops, each is 1/2 day and each costs bucks. Mike put on a workshop with Katie and Mary Kadooka of IFA on Heliophysics. There were 46 different workshops to choose from each day. There are themed sessions (12-20 minute talks, free), vender sessions (free), plenary speakers (free, one of which is a demonstration on stage, this year's was the physics of dance), poster sessions that are quasi-themed (free), vendor booths (free, including the PIRA group, those guys who come up with new demos, who had a make-n-take session), and committee meetings (business of AAPT).

We need to find someone to represent us at Orlando this year. The airfare is covered 100% by AAPT, and a couple days of hotel, but registration, food, and lodging for days beyond the first two is up to the person going.

Sharing of Ideas
video from Liz: http://www.youtube.com/watch?v=2rjbtsX7twc

Next Meeting: April 26, 2013 Kamehameha School


Next Meeting: April, 2014
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