
Application note 
SPECTRA light engines for Optogenetics

Product Description Optogenetics is the integration of optics and genetics to control precisely defined 
events within specific cells of living tissue1. Millisecond-scale temporal precision is central 
to optogenetics, which allows the experimenter to keep pace with fast biological informa-
tion processing (for example, in probing the causal role of specific action potential pat-
terns in defined neurons). Lumencor's light engines are uniquely well suited for the study 
of living systems. 
SPECTRA light engines readily support the temporal precision needed to keep pace 
with active biology in real time with turn on/off times between 5 and 20 μs, depending on 
the color band, and pulse rates up to 5 kHz. Stable, solid state light sources produce a 
wide-range of intense, spectrally pure wavelengths to penetrate living specimens such as  
cells, tissues and embryos. The spectral purity of the sources eliminate photo-damage 
and photo-toxicity from UV and near IR wavelengths. Those spectral regions are simply 
not emitted from the light engine except when required by the user. For optogenetics re-
search, numerous color bands of light can be coupled into a single optical fiber for deliv-
ery directly into the mammalian brain. Additionally, ex-vivo preparations such as brain 
slices and neuronal cultures for the study of neuronal networks via photo-switchable ion 
channels may be readily visualized with a microscope and compatible light engine. 
Applications include optogenetics studies in transgenic animals, caging/uncaging of 
light-sensitive probes, photo-manipulation of target fluorescent proteins and others. 
1Deisseroth, K; G Feng, A K Majewska, G Miesenböck, A Ting, M J Schnitzer (11). "Next-generation optical technologies 
for illuminating genetically targeted brain circuits". J Neuroscience. PMID 10380-6.

Light Engine Features • As many as seven discrete color bands are independently operable and programmable
• Intense outputs are well suited to confocal style instrumentation
• Spectral & power stability and robust pulse repeatability facilitate quantitation
• Microsecond electronic switching with no mechanical motion of filters or shutters
• Efficient optical coupling into various optical fiber and liquid light guide (LLG) diameters
• Minimal heat generation 
• Computer control of pulse duration, frequency and intensity
• Long life > 20,000 hours
• Quantitation options for exquisitely precise photon counting control

Representative Configura-
tion for Optogenetics
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A SPECTRA 5 light engine 
(example configuration)

	 	 	       Excitation Band Outputs
     Color band
        λ / bandpass, nm 
          ~ Power, mW (1 mm dia fiber)

• violet             	    	 390 / 18 	 	   80 
• blue 	 	 	 466 / 40	 	   70
• green 	 	 	 545 / 55	  	  140
• yellow 	 	 	 587 / 35	 	   70
• red 	 	 	 628 / 40	 	   60

Optogenetic Molecular                 
Illumination
Lumencor light engines produce 
intense blue light for photoacti-
vation of channel rhodopsin and 
yellow-orange light for the dis-
abling capability of archaerho-
dopsins and halorhodopsins.

2Boyden, E. S. (2011), “A History of  Optogenetics: the Development of  Tools for Controlling Brain Circuits with Light”, 
Faculty of  1000 Biology Reports, 3:11.

Options • Efficient coupling to 50 - 1000 μm dia optical fibers, 2 - 8 mm dia LLG, others upon request
• Light engine configurations with 2 - 7 excitation color bands with customer specified filters
• Adapters to support confocal microscope designs and to provide collimation
• Analog dosimeter output option for power monitoring
• Closed loop dosimeter option for accurate quantitation of delivered photons
• Computer control via TTL, RS232, USB connectivity
• All custom OEM inquiries welcome

Specifications Spectral range	 380-680nm standard, NIR options- please inquire
Color bands	 1 - 7 outputs per light engine
Modulation rate
 ≤ 5 kHz
Shutter speed
 ≤ 5 μs rise time, ≤ 10 μs fall time
Spectral stability	 < 0.5 %
Power stability	 < 1 % drift, usage dependent
Warm-up time	 ~ 1 second
Lifetime	 20,000 hrs
Operating conditions	 0 - 50 C, 0 - 80 % humidity
Power supply Input	 100-240 VAC, 50/60 Hz, 1.5 A
Dimensions 	 9 x 18 x 23 cm
Warranty	 36 months, parts and labor
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