Magnet and Power Supply

The magnet has been designed and the soft iron core has been ordered, but has not yet arrived.  Some new design considerations for wrapping the magnet coils include placing three of more parallel coils on the magnet, instead of just a large one.  The aluminum stand for the magnet is complete.

After the possibility of borrowing a power supply from another laboratory was ruled out, we decided to order our own unit.  We chose a Kepco BOP 20-10-M-232 and are currently awaiting a demo unit to arrive.  Group members have previous experience with this power supply, so the implementation is anticipated to be easy and straight forward.

Software
We are in the process of designing a GUI to control the many different parts of our Kerr Microscope.  Our mode scrambler consists of a speaker box which will play a tone which is produced in labview; this part of the interface has been completed and is functioning with full control of the frequency and volume of the sound.

Also in progress is the software to control the magnetic field surrounding our sample; once the power supply arrives, it will be interfaced to labview and linked with the gauss meter to sense and control our magnetic field.
Image Capture

Right now we are working on capturing the image through the software development kit provided by Scion.  We are having trouble understanding the format in which the functions in the SDK capture the image.  From what we can tell so far the image is in some raw format, that cannot, in its current format, be opened by Matlab’s imread( ) function.  
There are a few avenues of attack we can follow here.  One option is to just take the raw data, and insert it into an array, which will be called and returned to Matlab.  It is believed that this array will function much the same as the return from an imread() call, and can be manipulated much the same.  

Another option is to find out if the buffer data can be converted directly into a common uncompressed image format like tiff.  Take that image, and use imread() to read the image in and do the image processing.

At the time of writing this report we are waiting on a response from scion on a few questions we have about certain structures and functions in their SDK, and what uncompressed image formats can be returned.  

Rui Loura expects to be reading the data into Matlab by the end of the week.  The only major concern at this point is the lack of understanding of the different camera variables that can be set.  Below are some of the variables that we are not sure how to set.
SFW_EXPOSURE
SFW_TEST_PATTERN
SFW_RED_GAIN

SFW_GREEN_GAIN

SFW_BLUE_GAIN

Image Processing

Currently we have not obtained a Kerr image so it is difficult to predict how much image processing will be involved in the final design, however currently we have a Matlab script to perform background subtraction which will need to be done for each image we take as well as live imaging should we incorporate this into our design.  This Matlab script is called from labview and can be expanded or adapted to fit our kerr image needs once acquired.
Potential problem areas:

We haven’t been able to capture a Kerr image yet. This fact is somewhat concerning as we’re not sure how much more effort this will require. The optical system seems to be functioning properly providing images of various objects in different magnifications. With slight modifications we’re able to switch the illumination source between microscope’s original QTH source, fiber optic delivered high power QTH beam, and finally fiber optic delivered red HeNe laser beam. 

Laser illumination will require additional dithering techniques before it can be used to produce high resolution images. Currently, mechanical dithering of the fiber by the means of an audio speaker significantly reduces the speckle in the image; however the image still lacks long term stability necessary for Kerr image accumulation and processing. Consequently we’re currently working on implementing two additional dithering techniques. One technique involves an off-the-shelf Mode Scrambler product which produces uniform mode distribution in the fiber by inducing micro-bending in the fiber core. Second technique involves an optical wedged prism rotating in the collimated beam. The prism is rotated by a high RPM motor and results in further speckle reduction by slightly steering the beam across the field of view at a much higher frequency than the frame rate of the camera. Components for this subsystem have been identified and partially purchased. 

We are also planning to conduct a detailed study of the resolution of the system with different objectives and under different illumination conditions as described above. The study will involve capturing images of sharp edges (such as lines in an optical grating) and determining the pixel count within the edge. We are also planning to measure reflection and transmission coefficients for key elements in the optical system so that Jones Matrix analysis can be carried out to model the behavior of the system numerically. 

We are hoping that after optimization and calibration steps described above are carried out we will be able to capture a Kerr image of one of the samples we have in the lab. We will start with high magneto-optical constant samples (metallic thin films) and then determine the limits of the system’s resolving capability by imaging more magneto-optically challenging samples (oxide materials). 


Week of 10/31: 
Optical measurements and alignment optimization

Week of 11/6:

Final alignment and Bertraind lens installment

Week of 11/13:
Optimize dithering and illumination problems

Week of 11/20:
Begin taking Kerr images

Cost analysis:


Most of the components required in our design have been purchased and delivered to the lab. The following table summarizes the costs of the components we already have:

	
	Description
	Cost

	1
	Scion 1312M CCD Camera
	2500

	2
	Fiber optic beam delivery system
	500

	3
	Repair of LakeShore Model 421 Gaussmeter
	300

	4
	Firewire card
	17

	5
	Miscellaneous optical components
	1000

	6
	Miscellaneous hardware
	100

	7
	Hi moment metal for magnet
	1000

	8
	Dithering devices
	600

	9
	Microscope cover fabric
	30


Among the items we still need to purchase are power supply and magnet winding wire. A suitable power supply was identified (BOP 20-10-M-232) and funding for it has been allocated. It is expected to cost around $3000 delivered. Magnet winding wire will be purchased shortly and is not expected to cost more than $100.
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