The confocal Microscope
Only light focused at the pinhole will enter the detector
This allows the confocal to provide clear images a few um into tissue
In addition to the x and y axis, imaging may occur in the z axis
3D reconstructions possible
	Uses principles of fluorescence
	Doesn’t show the light that is out of focus
Don’t directly see the specimen, the computer receives the signals from detector and presents it as an image
Two-Photon Microscopy (non-linear)
Advantages:
Non-linear technique that uses higher-order light-matter interactions from multiple photons to generate contrast (needs more than 1 photon to excite the material)
	Allows deep tissue imaging (up to 1 mm depth possible)
	In this process, absorption occurs in the near IR region, and NIR light penetrates deep into tissue
		IR and NIR can travel deeper into tissue since less interaction with matter
Disadvantage:
	Very costly

Two-photon absorption involves “simultaneous (~0.5fs) arrival at excitable molecule
Excitation and emission occur, as in fluorescence

However, signal is dependent upon photon density, so absorption is spatially confined 
only exciting a small point
In confocal, single photon absorption occurs throughout excitation light cone
· More energy is required
· For more than 1 photon to excite the fluorescent molecule, need to specifically focus it
· Only focusing the light on a very specific point will yield enough energy to emit a signal


Research Techniques II: Microscopy and Cell Imaging
Seeing at the cellular and subcellular level (continued)
SEM = looking at the topological features of cells
	Both TEM and SEM send electrons rather than light at a specimen
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