• LEDs are semiconductor wafer
• All LEDs in a product batch are different
• Those with similar performance are grouped together by bins into manufacturers manufacturers into bins
• LED devices are typically binned separately by flux and color

• The tighter the bin, or the higher the flux, the higher the cost (can be a factor of 2X-3X)

• Each LED manufacturer has its own unique bin parameters
• CRI indicates the ability 

of a light source to reproduce the colors of  various objects faithfully in reference to an ideal light source

· “Ideal Light Source” = the sun or an incandescent lamp. 8 color samples at a minimum are included in the CRI metric 
• CRI requirements differ by lighting application

– CRI 90 – 100:  Retail (merchandise, artwork) and work spaces (design) 

critical is rendering where faithful color rendering is critical color faithful

– CRI 70 – 90: Most office, retail, school, educational, medical, and other 

work and residential spaces

CRI as low as 50: Industrial security and storage lighting where color fidelity is not important

• Increasing the CRI of a phosphor converted LED source reduces its

efficiency

Recent tests from the Caliper program (US Dept. of Energy) suggest the usable life expectancy of LEDs is  very different from what manufacturer’s claim. Of particular concern to filmmakers is that the lumen output of many LEDs depreciate to less than 50% after only 500hrs.(see page 27 of the summary at this link and look at the lumen depreciation after about 500 hours: http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/caliper_round-9_summary.pdf) While, this might not be representative of everybody's products, the vast majority of those that were tested fell far short of the manufacturers claims of lumen output, CRI, power usage and lamp life.

http://www.energystar.gov/ia/partners/downloads/meetings/SSL_NewTech_Narendran.pdf
The curves shown below are the spectral power distributions for three common references often used as a basis for comparison with actual lighting instruments. They are standard illuminants defined by either the International Commission on Illumination (CIE) or the International Standards Organization (ISO). The first curve – labeled “CIE E” – represents a theoretical source that has equal energy at all wavelengths. The second curve – labeled “CIE D55” – represents mid-morning or mid-afternoon daylight and has a correlated color temperature of approximately 5500 degrees Kelvin. The third curve – labeled “ISO Studio Tungsten” – represents the light emitted by tungsten filament light bulbs.

 

Sample of Typical Lighting Instruments

The following curves represent typical LED lighting instruments currently on the market. The LED-based instrument curves are very different than the references curves, and therefore the hues of objects illuminated by them are noticeably different relative to the reference curves and to each other.

The lighting instrument represented below is constructed from what appears to the human eye to be a white LED, but in fact it emits a narrow band of blue light that excites a broad yellow phosphor. When the light from the yellow phosphor is combined with the blue emission, the result is a light that appears to be white.

 

A similar approach to producing visible white light is the “blended phosphor” LED that uses a mix of phosphors with the blue emitter to create a curve that is more like Studio tungsten lights.

Another type of instrument uses multiple LEDs that each emit light at different wavelengths. The simplest form of a multi-emitter instrument is a “tri-color panel” using red, green and blue LEDs.

 A variation of the multi-emitter technique uses additional LEDs that emit additional wavelengths to create a closer match to Studio Tungsten lighting, although the resultant curve is “spikey”. This has noticeable side effects in motion picture production, which are discussed below.
The Visible Effect of Sample Lighting Instruments

Even though a lighting instrument produces what appears as white light to the human eye (or to film or a digital camera’s sensor), the hue of an object being illuminated by “apparent white light” can be drastically different than expected.
The STA-40 Series uses 273w and pushes out 14,000 while still dimmable from 20-100%. It is also rated for 30,000 hours, much more than the 10,000 hours life of the  31-02 unit.  See the updated spectral graph below for the 40-02 and 40-01 models.

What is a plasma light source? You can say that a plasma light is a tiny (the lamp is less than 9 millimeters) discharge lamp without any electrodes. Instead of applying a voltage and drawing a current through the lamp, the energy comes via a high frequency RF transmitter. The RF waves heat the materials inside the lamp and bring those materials to a plasma state so that the lamp emits light. This different method of transforming electricity into light has multiple benefits over the conventional way it’s done in a discharge lamp.

What are the benefits? The potential in the plasma light source is great and if this technology is applied to lighting fixtures in the right way, the benefits will be many. Some of the biggest are:
• Increased energy efficiency • Greater light output • Cooler, quieter fixtures • Longer lamp life • Compact for smaller fixture designs • More uniform light output across rig • More continuous color spectrum • Near perfect CRI (94+) • Better for the environment
The plasma source is efficient and very compact. This makes it work extremely efficiently in the optical system and the result is more light out of the fixture for the same power consumption.
With higher efficiency, the customer saves power, the fixture produces less heat, i.e. less A/C needed, and less fan cooling is required, which again means less noise and less dirt to clean out. Installation becomes easier and cheaper and money is saved on the power bill.
As a final note regarding efficiency, it is possible to dim the plasma lamp to very low levels, meaning that you further reduce power consumption when the light is dimmed.
Life and consistency Lamp life of the plasma source is exceptional. Like LED and even HID sources, lamp life depends on how it is integrated, driven and cooled. We are already gaining a lot of know-how in this area, and you should expect to see fixtures with a lamp life of around 30,000 hours on full output! Although the initial cost of a plasma system is higher than HID, there is a very short payback time for the customer.
An additional benefit is that light output and color temperature is much more consistent over longer spans of time. This makes it a lot easier and cheaper to get 10 lights in the rig to all look the same.
Compactness The plasma light source is very compact which means that we can produce more compact fixtures with greater performance than larger ones.
Color spectrum The plasma lamp has a much more continuous color spectrum than an HID lamp. This can be seen and measured by a higher CRI, and some colors will appear more vibrant. People or objects that are illuminated will also appear better and in more authentic color tones.
Better for the environment The high energy efficiency has potential for reducing the carbon footprint by 30-50% which can be further increased via the power saving features. This greatly supports our Green Martin strategy as it allows us to produce fixtures with less environmental impact.
Further, the plasma lamp contains much less mercury and other toxic materials than HID lamps and combining this with the extremely long plasma life, total waste of those materials will only be a fraction of HID’s.

____________________________

How it works:

An RF (radio-frequency) signal is generated by the solid-state power amplifier and is guided into an electric field about the bulb. The high concentration of energy in the electric field vaporizes the contents of the bulb to a plasma state at the bulb’s center; this controlled plasma generates an intense source of light.

LiFi STA 40 Series Total Initial Lumens - 14000 Efficient – 54 lumens/watt @ 260watts Long Life – 30,000 hours Color Rendering 94 CRI Compact Emitting Area (1/4” x 1/4”) Forward Directional Output Dimmable to 20% Rapid Start in 45 seconds

______________________________________
LiFi works by embedding a bulb in a material that focuses RF energy onto the bulb's gas and metal halide chemistry, heating it to a plasma state at a temperature of 5’300 kelvin and joining the two chemicals together, emitting a powerful white light.

The lighting technology can produce 144 lumens per watt, says the company. In contrast, conventional metal halide lights produce between 65 and 115 lumens per watt.

Plasma lamps are a family of light sources that generate light by exciting a plasma inside a closed transparent burner or bulb using radio frequency (RF) power. Typically, such lamps use a noble gas or a mixture of these gases and additional materials such as metal halides, sodium, mercury or sulfur. A waveguide is used to constrain and focus the electrical field into the plasma. In operation the gas is ionized and free electrons, accelerated by the electrical field collide with gas and metal atoms. Some electrons circling around the gas and metal atoms are excited by these collisions, bringing them to a higher energy state. When the electron falls back to its original state, it emits a photon, resulting in visible light

Luxim's LIFI, or light fidelity lamp,

The integrated burner and resonator contain an inert gas and metal halide salts. RF microwave energy resonating within the lamp ionizes the gas to form a plasma that combines with the metal halide to vaporize the metal halide salts, emitting an intense, bright light.

______________________________________________________

lamp started with a dim greenish white color which got brighter over the next 8 seconds and was followed by a half second flash of blue (think blue LED) which gave way to bluish white that continued on to pure white at full brightness.

hey said 120 lumens per watt, and they were running it at 273w, so was it putting out around 32000 lumens

LIFI sources are an ideal solution for entertainment lighting applications such as moving heads, scanners, spot and wash lights. For entertainment lighting, LIFI products offer an intense output, a full color spectrum, long life, and ruggedness that outperform its competition. LIFI sources last more than 10 times longer and have an order of magnitude better reliability than conventional HID lamps while offering the intense beam and the colorful spectrum needed for stage, studio and theatrical lights.

Rugged and vibration resistant  No more bulbs to break or explode inside expensive lighting equipment. LIFI Entertainment uses solid state, hardened components that improve the reliability of fast moving and transportable lighting equipment.

Color Rendering Index (CRI) of 94

Color rendering index (CRI)  The Color Rendering Index (CRI) measures the effect a light source has on the perceived color of objects and surfaces. High CRI lights makes virtually all colors look natural and vibrant. Low CRI causes some colors to appear washed out or even to take on a completely different hue.   

Color temperature (CT)  Color temperature, which is measured in Kelvin, indicates whether a lamp has a warm, midrange or cool color appearance. "Warm" light sources have a low color temperature (2000-3000K) and feature more light in the red/orange/yellow range. Light with a higher color temperature (>4000K) features more blue light and is referred to as "cool." 

Correlated Color Temperature (CCT)  A specification of the color appearance of a lamp, relating its color to that of a reference source heated to a particular temperature, measured in degrees Kelvin (K); CCT generally measures the "warmth" of "coolness" of light source appearance.

Similar to fluorescent lights, HMIs present problems with color temperature when used for film or video lighting applications. Unlike incandescent-lighting units, which are blackbody radiators limited to a theoretical maximum of 3680 K (the melting point of tungsten), HMI lamps, like all gas discharge lighting, emit the emission spectral lines of its constituent elements, specifically chosen so that combined, they resemble the blackbody spectrum of a 6000 K source. This closely matches the color of sunlight (but not skylight), because the sun's surface is a 6000 K blackbody radiator.

With HMI bulbs, color temperature varies significantly with lamp age. A new bulb generally will output at a color temperature close to 15,000 K during its first few hours. As the bulb ages, the color temperature reaches its nominal value of around 5600 K or 6000 K. With age, the arc length becomes larger as more of the electrodes burn away. This requires greater voltage to sustain the arc, and as voltage increases, color temperature decreases proportionately at a rate of approximately 0.5–1 kelvin for every hour burnt. For this reason, and other safety reasons, HMI bulbs are not recommended to be used past half their lifetime.

A high-intensity discharge (HID) lamp is a type of electrical lamp which produces light by means of an electric arc between tungsten electrodes housed inside a translucent or transparent fused quartz or fused alumina arc tube. This tube is filled with both gas and metal salts. The gas facilitates the arc's initial strike. Once the arc is started, it heats and evaporates the metal salts forming a plasma, which greatly increases the intensity of light produced by the arc and reduces its power consumption. High-intensity discharge lamps are a type of arc lamp.

Compared with fluorescent and incandescent lamps, HID lamps have higher luminous efficacy since a greater proportion of their radiation is in visible light as opposed to heat. Their overall luminous efficacy is also much higher: they give a greater amount of light output per watt of electricity input.

y. Single-ended HMI lamps offer an extremely compact

package and long service life. HMI lamps also offer extremely high 

luminous efficacy—up to 100 LPW in some cases—and a color 

rendering index of 90 or more. 

HMI lamps    HMI lamps are metal halide lamps with an increased load on the bulb wall and very short electrode gaps to improve luminous efficacy and colour rendering, at the expense however of lamp life. These lamps are ideal for applications such as theatre lighting, endoscopy, filming and TV recordings under daylight conditions (colour temperature = 6000K). These lamps range in wattage from 200 W to 18 kW.

The ability of a lamp to retain its lumen output over time. Greater lumen maintenance means a lamp will remain brighter longer. The opposite of lumen maintenance is lumen depreciation, which represents the reduction of lumen output over time. Lamp lumen depreciation factor (LLD) is commonly used as a multiplier to the initial lumen rating in illuminance calculations to compensate for the lumen depreciation. The LLD factor is a dimensionless value between 0 and 1.

An electrodeless lamp is a light source in which the power required to generate light is transferred from the outside of the lamp envelope by means of (electro)magnetic fields, in contrast with a typical electrical lamp that uses electrical connections through the lamp envelope to transfer power. There are three advantages of eliminating electrodes:

· Extended lamp life, because the electrodes are usually the limiting factor in lamp life.

· The ability to use high efficiency light-generating substances that would react with metal electrodes in normal lamps.

· Improved collection efficiency because the source can be made very small without shortening life - a problem in electroded lamps

Two systems are described below—one, plasma lamps, based on the use of radio waves energizing a bulb filled with sulfur or metal halides, the other, fluorescent induction lamps, based upon conventional fluorescent lamp phosphors.

Advantages

· Long lifespan due to the lack of electrodes - between 65,000 and 100,000 hours depending on the lamp model;

· Very high energy conversion efficiency of between 62 and 90 Lumens/Watt [higher wattage lamps are more energy efficient];

· High power factor due to the low loss of the high frequency electronic ballasts which are typically between 95% and 98% efficient;

· Minimal Lumen depreciation (declining light output with age) compared to other lamp types as filament evaporation and depletion is absent;

· “Instant-on” and hot re-strike, unlike most conventional lamps used in commercial/industrial lighting applications (such as Mercury-vapor lamp, Sodium-vapor lamp and Metal halide lamp);

· Environmentally friendly as induction lamps use less energy, and use less mercury per hour of operation than conventional lighting due to their long lifespan. The mercury is in a solid form and can be easily recovered if the lamp is broken, or for recycling at end-of-life.[12]
These benefits offer a considerable cost savings of between 35% and 55% in energy and maintenance costs for induction lamps compared to other types of commercial and industrial lamps which they replace.
