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Optogenetics provides the integration of optical activity and genetic expression to control physiologically significant ion channels. It provides high resolution, spatiotemporal modulation in brain tissue and allows targeting of specific populations of neurons, time modulation of action potentials, and natural modulation of systems to provide controls. 
Fenno, L., Yizhar, O., and Deisseroth, K. "The development and application of optogenetics." Annual review of neuroscience 34 (2011): 389-412.

The current growth and diversity of optogenetic opportunity in the field of neuroscience are indefinitely expanding. The early development of the field continues to grow as new tools and opsins are engineering and expression of the experimental methods employed thusfar are shared. Through both in vitro and in vivo studies, opsins are being engineering for higher degrees of ion selectivity, wavelength excitation separation, and light sensitivity, expanding the toolbox for future studies.
Whalley, K. "Techniques: Optogenetics in the red." Nature Reviews Neuroscience 15.8 (2014): 496-496.

Red-light-sensitive chloride pumps offer the capability of driving neural hyperopolarization in vivo due to the ability of red light to penetrate tissue. This can be used to inhibit transcranial nerve population activity in living mouse specimens non-invasively. Additionally, photosensitivity of mouse retinae was restored in degenerative retinitis pigmentosa condition, suggesting the use of opsins to replace some aspects of activity in retinal diseased states.
Steinberg, E. E., Christoffel, D. J., Deisseroth, K., & Malenka, R. C. "Illuminating circuitry relevant to psychiatric disorders with optogenetics." Current opinion in neurobiology 30 (2015): 9-16.

The spatiotemporal resolution of optogenetics allows the unique distinction of neuronal cell populations which offers promising outlets for neural circuit mapping. Specifically, this tool can be employed to determine and manipulate the circuits responsible for disease relevant pathways such as mental illness. Through this, optogenetics can serve the basis for studies involved in the development of therapeutic treatments for mental disorders in a non-invasive and minimal side effect manner.
Prigge, M., Schneider, F., Tsunoda, S. P., Shilyansky, C., Wietek, J., Deisseroth, K., & Hegemann, P. "Color-tuned channelrhodopsins for multiwavelength optogenetics." Journal of Biological Chemistry 287.38 (2012): 31804-31812.
Through the implementation of helix swapping and global rearrangement, chimeras using the ChR-1 and ChR-2 genes for Chlamydomonas (C1 and C2) and Volvox (V1 and V2) with the intention of creating opsins that are excited at different wavelengths. The chimeras created using this approached were observed to demonstrate superior photocurrent properties to ChR-2 and encompassed a higher maximum range of wavelength. Green and blue variants were created which independently activated at different wavelengths in distinct neural cell populations. 

Jia, Z., Valiunas, V., Lu, Z., Bien, H., Liu, H., Wang, HZ., Rosati, B., Brink, P.R., Cohen, I.S., Entcheva, E. "Stimulating Cardiac Muscle by Light Cardiac Optogenetics by Cell Delivery." Circulation: Arrhythmia and Electrophysiology 4.5 (2011): 753-760.

This study explored the premise of using optically excitable HEK cells to stimulating cardiac muscle tissue through the design of a Tandem Cell Unit (TCU). The TCU involved the integration of HEK cells with canine cardiomyocytes (CM) via Connexin43 (Cx43) gap junctions to deliver action potentials resulting in muscular contraction. This resulted in a high spatiotemporal control mechanism for the essential pacemaking of CMs with clinical applications in developing more efficient and cost effective photo-pacemakers.

Packer, A. M., Peterka, D. S., Hirtz, J. J., Prakash, R., Deisseroth, K., & Yuste, R. "Two-photon optogenetics of dendritic spines and neural circuits." Nature methods 9.12 (2012): 1202-1205.

Two-photon optogenetics involves the excitation of two different opsins at two separate wavelengths to provide high spatiotemporal resolution. It can be employed to map the synaptic circuits of living organisms and is used to do that for neocortical brain slices of mice through activation of small dendritic regions in the spine. Individual neurons were excited by separate wavelengths through beam splitting of the laser for selection in overall mapping three dimensionally.
Bruegmann, Tobias, Daniela Malan, Michael Hesse, Thomas Beiert, Christopher J. Fuegemann, Bernd K. Fleischmann, and Philipp Sasse. "Optogenetic control of heart muscle in vitro and in vivo." nature methods 7.11 (2010): 897-900.

An alternative method to electrical stimulation, optogenetic channel excitation offers a new venue for exploring the properties of stimulated heart muscle tissue. In vivo and in vitro studies of ChR-2 containing cardiomyocytes were conducted in order to observe the capabilities of these cells under light stimulation. Observations were conducted to evaluate the control of arrhythmias, contraction pacing, and the overall homeostasis of calcium via a V1C1 opsin chimera.
Hegemann, P., and Moglich, A. “Channelrhodopsin engineering and exploration of new optogenetic tools.” Nature methods 8.1 (2011): 39-42. 

Through engineering, channelrhodopsins can be manipulated to form new, more powerful tools for neurophysiological research. Site directed mutagenesis, domain swapping between species, N and C termini modifications, and genomic mining are among a few of the directions that have been pursued to search for new, functional ChR sequences. Crystal structure identification is pertinent to the understanding of the functional properties of these light-sensitive proteins.
Kato, H.E., Zhang, F., Yizhar, O., Ramakrishnan, C., Nishizawa, T., Hirata, K., Ito, J., Aita, Y., Tsukazaki, T., Hayashi, S., Hegemann, P., Maturana, A.D., Ishitani, R., Deisseroth, K., and Nureki, O. Crystal structure of the channelrhodopsin light-gated cation channel. Nature (2012): 482(7385); 369-374.
Determination of the crystal structure of ChRs is done through construction of a chimeric ChR between ChR1 and ChR2 of Chlamydomonas reinhardtii. The structure was determined to a resolution of 2.3A using x-ray crystalography and the retinal binding pocket and cation conduction pathway were both identified. The structure is available on PDB (3ug9).
http://www.cncb.ox.ac.uk/technologies/optogenetics/optogenetics-chronology/
A breakdown of the chronology of important studies in the field of optogenetics as described by the Centre for Neural Circuits and Behavior at Oxford University. 
http://optogenetics.weebly.com/what-is-it.html
An overview of optogenetics including what it is, how and why this field is pertinent to explore, the benefits and challenges of these studies, and videos and articles outlining the innovations made in the field of biology involving the use of optogenetic tools.
http://www.openoptogenetics.org/index.php?title=Main_Page
This collaborative project aims to provide a venue for researchers to share technical knowledge and advancements in the field of optogenetics. Links are provided to describe the various tools involved and offer suggested retailers to investigate, expression of ChRs for varying cell types, and labs and papers that investigate optogenetic studies.  
http://www.pdb.org/pdb/explore/explore.do?structureId=3UG9
Channelrhodopsin chimera of ChR1 and ChR2 from Chlamydomonas reinhardtii as determined by x-ray crystallography.
http://www.mci-neuroscience.com/vitro-optogenetics-light-delivery-systems-popular-commercially-available-options/
A comparison of a few of the current available in vitro optogenetic light stimulation tools on the market. Summary tables are included to compare technologies for LED light sources for widefield optogenetics, fixed spot illumination, Galvo-driven spot illumination, and flexible array-based patterned illuminators for optogenetics activation. Additionally, a video depicting the polygon grid scan system is included with a description. 
https://www.intelligent-imaging.com/optogenetics.php
Phasor is a system for optogenetic stimulations using digital holography that can stimulate at different patterns and provide finer spatiotemporal resolution in three dimensions thand standard digital micromirror devices. It can also be used for fluorescence recovery after photobleaching, photoconversion, photoactivation, and uncaging. Vector is a galvanometer-based point scanner for delivery of finely controlled laser light and can deliver diffraction limited points of light. VIVO 2-Photon is designed for multiphoton imaging of live animal tissue at high speed and sensitivity. These technologies are among some of the major innovations being produced for intelligent imaging and fine tuning of optogenetic studies.
http://www.coherent.com/Applications/index.cfm?fuseaction=Forms.page&PageID=331
Coherent is a company that produces lasers for application in optogenetic studies and offers a product section that helps to match you with the laser that would work best for the experiments you plan to do. They also provide links to additional products that are required for these studies and provide literary references for current innovations in the field that have used their lasers. 
https://www.thorlabs.com/navigation.cfm?guide_id=2187
Equipment for in vivo optogenetic studies including a variety of different LED fiber-coupled sources, splitters and couplers, fiber optic components, patch cables, and fluorescence filters.
https://www.addgene.org/20071/
A resource for purchasing and sharing plasmids containing various genes. Specifically, this link is to a mammalian vector designed for expression of ChR2 with information regarding the sequence, properties, and overall makeup of the plasmid itself.

http://web.stanford.edu/group/dlab/optogenetics/
This website provides links to information regarding the sequence, virus preparation of opsin transfection, hardware required for optogenetic studies, and a database of references to request material or learn about the studies that have so far been conducted on ChRs. MatLab code to a brain tissue light transmission calculator and angled stereotax coordinator calculator are also provided, which are utilized in the Deisseroth Lab.
