Submersible Holographic Microscope

Pros: 

· Very simple flow path, sample fills out about 12 mm thick volume between light source and detector housings. 

· Relatively high measuring volume, cone with about 8mm larger diameter, 3 mm smaller diameter, 6 mm thick. 

· Relatively high throughput both in fluidics (10s mL per minute, only limited by loss of resolution at higher flow rates) and hologram reconstruction (up 10 holograms per second).
· Relatively compact and robust instrument, insensitive itself to tilt, shock and vibration

· Relatively high particle size dynamic range, ~ 5-10 um to 2-5 mm. 

· Sample situated outside of pressure housing, chance of instrument flooding is minimal. 

· CCD camera images (holograms) can be saved and re-proceed later, including reprocessing by future software. It is important not to exceed speed of sample flowing, and set up correct exposure. 

Cons: 

· Imaging is essentially monochromatic, 405 ??? nm 

· Image is a digital reconstruction based on a set of assumptions, this leads to ambiguities for reconstructing objects ~ 20-30 um in size and smaller. 
· Example: round object may look like a “donut” with a hole in the middle, or as a “star in a cloud” with bright spot in the center at different reconstruction planes, alternating several times before getting finally too diffused.  
· Autofocus in the software may find different local solutions, depending on a starting plane.  

· Particle concentration results are different in software versions, presumably due to variations in digital search methods (for instance, “volume between 2 planes” vs. autofocusing departures from single plane), arriving at different volume values being searched. This this presumably be improved. 
· Particle size histograms have floating scale based on max and minimum particle detected in the particular hologram. This represented difficulty comparing results to other instruments with fixed size binning. 

· Results of particle count are quite sensitive to settings (thresholds etc.) however this is common for all tested instruments with image processing. 
Conclusions: 
· SHM is simple robust instrument with good particle size dynamic range but needs improvement in the software. 
