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As an integrated part of long-distance data transmission, the optical amplifier is able to amplify the optical signals directly before amplifying the signal into the electrical part, which is also the most visible feature. Among the many different optical amplifiers that can achieve amplification in long-distance optical communication, the Erbium-doped fiber booster (EDFA) is one of the
most commonly used types. When transmitting over long distances, the optical signal must be transmitted many times between signal loss due to loss of fibres, loss of connectivity, loss of fibre splicing, etc. Before the optical amplifier is invented, the optical signal must first be converted to an electric signal, strengthened and then re-converted to optical signal signals. The process
is very complicated and expensive. To overcome such a problem, the optical booster has since been invented to amplify the signals precisely so that this process is significantly cheaper and started the fiber optic revolution. There are several types of fiber optic amplifiers: semiconductor optical amplifier (SOA), fiber Raman and Brillouin amplifier, and erbija-doped fiber booster
(EDFA). Among these types of optical amplifiers, EDFA is the most widely used WDM system. It uses erby doped fibers as an optical amplification medium to directly improve signals. Nowadays, EDFA is commonly used to compensate for fibre losses in long-distance optical communication. The most important character is that it can amplify multiple optical signals simultaneously
and easily combined with WDM technology. Typically, it is used in band C and band L, almost in the range of 1530 to 1565 nm. However, it should also be noted that EDFAs cannot reinforce wavelengths shorter than 1525 nm. Edfa's core structure consists of erby fibre (EDF) length, pump laser and WDM harvester. The WDM harvester has to combine the wavelength of the signal
and the pump so that they can spread simultaneously through EDF. The figure below shows a more detailed schematic diagram of the EDFA. An optical signal, such as a 1550nm signal, enters the EDFA amplifier from the input. The 1550nm signal is combined with a 980nm pump laser with a WDM device. The signal and pump laser passes through the length of the fibers doped
by the Erby ions. As we talked to before, EDFA uses erby doped fibers as an optical amplification environment. The 1550nm signal is amplible in the interaction with doping Erby ions. This action increases the weak optical signal with higher power, which increases the signal strength. The Amplifier Amplifier Amplifier Amplifier is running at the transmission side of the link, designed
to enhance the signal channels to pass the transmitter to the level required to launch into the fiber link. It doesn't always require a single channel link, but is an essential part of the DWDM link, where multiplexers untenus the signal channels. It is a input power, high output power and medium optical benefit. Common types are 20dBm Output C-band 40 Channels 26dB Gain
Booster EDFA, 16dBm Output C-band 40 Channels 14dB Gain Booster EDFA and so on. The in-line booster In-line booster is usually set at intermediate points along the transmission link to the DWDM link to overcome fiber transmission and other distribution losses. The in-line EDFA is designed for optical amplification between two network nodes on the main optical link. In-line
EDFA is located every 80-100 km to ensure that the optical signal level remains above the noise floor. It features medium to low input power, high output power, high optical growth, and low noise figure. Before the amplifier A before the amplifier, EDFA is active at the end of the DWDM connection. The pre-mail is used to compensate for the loss of the demultiplexer at the optical
receiver. Placed before the DWDM connection receiver, before the amplifier EDFA works to improve signal level before photonosing occurs in the ultra-long-distance system, thus improving the sensitivity. It has relatively low input power, medium output capacity and average benefit. EDFA's advantages and disadvantages today edfa optical amplifier is increasing as the preferred
option for signal amplification method for DWDM systems due to its low noise level and insensitive to polarization. If you are excited about whether to choose an amplifier, the advantages and disadvantages will give you clues. Advantages of EDFA are high pump power utilisation (&gt;50%). EDFA directly and simultaneously secret wavelength band (&gt;80nm) in the 1550nm
region with relatively flat growth. The flatness can be improved by flattening the optical filters. Get more than 50 dB. EDFA is a low noise figure suitable for long-distance applications. The deployment of EDFA is relatively easier to understand and more accessible compared to other signal amplification methods. Disadvantages of the EDFA amplifier size are not small. Unlike the
SOA and Ramen amplifier EDFA, which has a typical size of ten meters, it is difficult to integrate with other semiconductor devices. Since channel drop can cause errors in surviving channels, dynamic control of amplifiers is required. Summary of how EDFA acts as the most widely used optical amplifier, EDFA technology proves to be the purest, withholding dominance on the
market. With the introduction of WDM systems and the increasing overall fiber optic bandwidth, the WDM system integrated with EDFA will gain more advantages. VirtualLibrary A B C D E F G H I J K L M N O P Q R S T U V W X Y Z Sorry, we don't have an article about this keyword! Encyclopedia &gt; letter E &gt; erbija-doped fiber boosters are found in rp Photonics Buyer's
Guide. Among them: Find more supplier information at the end of this encyclopedia article, or go to our supplier list of forerbium-doped fiber boosters you haven't yet listed? Get your record! Acronym: EDFA Definition: fibre based on erbija-doped optical fibers More general term: fiber boosters German: Erbium-dotierte Faserverstärker Categories: fiber optics and waveguides,
photonic devices, optical amplifiers, light wave communication As quoted in the article; recommend additional literature Author: Dr. Rüdiger Paschotta Erbium-doped fiber boosters are by far the most important fiber boosters in terms of long-distance fiber optic communication; they can effectively amplify the light in the 1,5 μm wavelength region where the telecommunications fibre
loss is at a minimum. The main element of the fiber booster is a piece of rare earth-doped fiber that can provide laser amplification through stimulated emissions when it is optically pumped with other light injected fibers. See the article on fiber boosters for information on more general aspects. Installation and operation principle Typical setup of a simple erby fibre booster (EDFA)
is shown in Figure 1. Its core is erbija-doped optical fibers, which are usually single-mode fibers. In the case shown, the active fiber is pumped with light from two laser diodes (two-way pumping), although one-way pumping forward or backward direction (co-directional and counter-directional pumping) is also very common. Pump light, with a wavelength of approximately 980 nm
and sometimes approximately 1450 nm, a 4I13/2 position (980 nm for pumping through 4I11/2) enters the erby ion (Er3+) position from where they can amplify the light in the wavelength area of 1,5 μm using the stimulated ground emission backwards to the earth position manifold 4I15/2. (See also Figure 1 in the article on erby doped gain environment.) Figure 1: Schematic setup
of a simple erby-doped fiber booster. Two laser diodes (LDs) provide pump power for erby doped fibers. The pump light is injected using dichromatic fibre connectors. The optical insulators of the tail of pigs reduce the sensitivity of the device to reflection. The installation shown also contains two pig tailed (fiber-related) optical insulators. The insulator at the entrance prevents light
resulting from increased spontaneous emissions, interfering with any previous stages, but if the power inhibits lasing (or possibly even destruction), if the output light is reflected back in the amplifier. Without insulators, fibre boosters can be sensitive to back reflection. In addition to optical insulators, various other components may be included in the commercial fiber enhancer. For
example, there may be fiber suppressors and photodetecters to monitor optical energy levels, pump laser diodes with control electronics and gain flattener filters. For ultra-compact packages, different passive optical components can be combined into a photonic integrated circuit (planar wave chain). Very high signal gain, used, for example, for ultrashort pulse amplification with
high energy, is usually realized by amplifier circuits consisting of several stages with additional optical optical optical (e.g. insulators, filters or modulators) between them. The shape of the gain spectrum Erby's growth depends on the absorption and cross-sections of emissions, which depend on the host's glass. Also, the shape of the growth of ghosts, and not only its size, is
significantly influenced by the average degree of erby-ion agitation, as they have a transition of almost three levels. Figure 2 shows data on a common type of glass, which are some variants of silica with additional dopants, e.g. to avoid the pooling of erby ions. Other glass compositions can cause a significantly different range of products. Figure 2: Erby (Er3+) ion growth and
absorption (negative increase) in phosphate glass, agitation level from 0 to 100% in steps 20%. Strong three-level behavior (with transparency achieved only &gt; 50% agitation) occurs at 1535 nm. In this spectral region, unpumped fiber exhibits significant losses, but the high-emission cross-section allows for a large increase in strong agitation. Longer wavelengths (e.g. 1580 nm)
require a lower level of agitation to make a profit, but the maximum benefit is lower. The maximum benefit usually occurs in the wavelength area around 1530-1560 nm, and the maximum of 1530 nm is the most pronounced in the case of high agitation levels, while low agitation leads to maximum exposure over longer wavelengths. The local agitation level depends on the cross-
section of emissions and absorption, pump and signal intensity (excluding ASE light). The average level of agitation over the entire length of the fibre, as it relates to the net gain spectrum, depends on the power of the pump and signal, but also on the fibre length and the concentration of the erby. The following parameters (together with the choice of glass composition) are used
to optimise EDFA for a specific wavelength region, such as telecommunications band C or L. A good flatness gains in a wide wavelength region (→ get smoothing) as needed, such as wavelength-sharing multiplexing (see below), can be obtained using optimized glass hosts (such as telluride or fluoride fiber, or some combination booster sections with different glasses) or in
combination with appropriate optical filters such as long-term fiber braggatings. Erby-amplifier amplifiers for telecommunications systems EDFAs can serve a variety of fiber optic system functions; the most important applications are as follows: the power of the data transmitter can be increased by a heavy-duty EDFA before entering a long fiber span, or a device with large losses,
such as an optical fiber splitter. Such distributors are widely used, for example, in cable tv systems where signals are used by a single transmitter in many fibres. The fibre amplifier may also be used near the data receiver if the arrival signal is weak. Despite the introduction of the amplifier noise, it can improve the signal-to-noise ratio and, consequently, the possible data rate, as
amplifier noise can be than the noise of the receiver input. It is more common, however, to use avalanche photodiodes, which have some built-in signal amplification. In-line EDFA is used between long passive transmission fibre spans. The use of multiple amplifiers in a long fibre-optic connection has the advantage that large transmission losses can be compensated without (a)
allowing the optical power to fall too low to damage the signal-to-noise ratio, and (b) without transmitting excessive optical power to other locations, which could cause harmful non-linear effects due to the inevitable non-linearity of the fibres. Many of these in-line EDFA operate even in difficult conditions, such as the ocean floor, where maintenance would hardly be possible.
Although data transmitters are not usually based on erby-over-ed devices, EDFA may be part of the equipment for testing transmission hardware. It may also be used in connection with the processing of optical signals. These functions can be realized in telecommunications C and L bands. Other types of fibre boosters, such as prazeodym, have been considered for other bands,
but noone can compete with erby-based devices in terms of profit and efficiency gains. A particular attraction of EDFA is their high benefit bandwidth, which is usually tens of nanometers and thus, in fact, more than enough to expand the data channels with the highest data figures without causing the effects of shortening. A single EDFA can be used to simultaneously reinforce
many data channels at different wavelengths in the profit-making region; this method is called wavelength area multiplexing. Before such fiber boosters were available, there were no practical methods to expand all channels, such as the fiber optic link between long fiber spans: one had to separate all data channels, detect and expand them electronically, optically re-submit and re-
merge them. The introduction of fibre amplifiers thus resulted in a huge reduction in complexity as well as an appropriate increase in reliability. A very long service life is possible using redundth down-rated pump diodes. Some EDFAs are specifically designed for space-sharing multiplexing. Most erbija-doped fiber boosters are based on single-mode fibers. However, other types of
fiber boosters have recently been developed that can be used in connection with space splitting multiplexing. Here, the fiber is either multi-core fiber or certain mode fiber. Such amplifiers must be optimised in such a way that the benefit of different cores or, in the latter case, the different fibre modes are quite similar. The only competitors in the erbium-doped fiber boosters 1.5 μm
region are Raman boosters that benefit from the development of higher power pump lasers. Raman reinforcement can also be done by transmission fibers. However, the EDF remains very dominant. The most common pump wavelength of various technical components in EDFAs is approximately 980 nm. Light in this wavelength pump ions from their ground manifold 4I15/2 to
4I11/2 manifold from where the rapid transmission of non-transmitting to the upper laser level 4I13/2 is located. Due to this rapid transfer, there is basically no deexcitation through the stimulated emissions of pump light, and very high excitation levels can be achieved. Therefore, this approach allows for the highest efficiency gains (in order of 10 dB/mW) and the lowest noise
indicator, although the power efficiency is not ideal due to a significant quantum defect. Higher power efficiency can be achieved by in-band pumping around 1450 nm. However, the stimulated emission of pump light then limits the achievable excitation level, hedth also increases to the unit length, and the maximum increase occurs at a longer wavelength. The noise number will
also be higher. Due to the not too high laser cross-section, EDFA saturation capacity is quite high compared to the semiconductor optical amplifier. Therefore, for certain symbols the high bit rate of data transmission is too low for energy to cause a significant increase in saturation. With just over thousands or millions of symbols, the benefit adapts to the average signal power level.
High-profit booster, enhanced spontaneous emissions (ASE) is often a factor limiting achievable growth. Due to the nature of the ion quasi-ion parameters, the ase mandate may vary in the direction back and forth, and maximum ASE may occur at wavelengths different from the maximum benefit length. The EDFA noise figure is slightly larger than the 3 dB theoretical limit for a
high-quality amplifier; it is mainly due to the nature of quasi-tiers. Relatively low noise performance can be achieved by a suitable amplifier design, especially taking into account the erby-excitation level at the signal input, which can be strongly affected, such as the direction of the pump. Different aspects of erby amplifiers can be analyzed with suitable fibre simulation software.
The resulting quantitative understanding can be the basis for optimizing devices in terms of performance and required components. Variants and other applications of Erbium-doped Fiber Boosters High gains in shorter lengths can be achieved with ytterbium-sensitized fibers (also called Er: Yb: fiberglass or ytterbium-codoped fibers). In addition to erby dopant, they contain some
significant concentrations of Yb3 + ions (usually much more ytterbium than erby). Then ytterbium ions can be excited, for example, with 980 nm pump light (or even at longer wavelengths, such as 1064 nm), and transfer your energy to the erby ions. In order to properly choose the material composition of the fiber core, this transfer of energy can be quite effective. However, the use
of pure erbija-doped fibers is more common in the telecommunications field because ytterbium sensitization has no significant advantage here and probably leads to reduced gain bandwidth due to modified chemical composition. double-squinted fibers can be used to create very high output powers of dozens of watts or even more. Since the pump absorption efficiency may be
weak in this case, the ytterbium-sensitised nucleus may again be useful. It is also possible to reinforce ultrashort pulses in the 1.5 μm region to relatively high energy using the EDFA amplifier in the form of chains. One uses relatively high saturation energy for such an amplifier, especially when using erby doped large-mode area fibers. RP Photonics Buyer's Guide contains 40
suppliers of erbija-doped fiber boosters. Among them: Lumibird produces a unique range of CW and pulsed Erbium-Doped Fiber Boosters (EDFAs) available as complete benchtop tools or OEM modules. Menlo Systems erbija doped fiber boosters use polarizing maintiaining (PM) components only, providing excellent stability and low noise performance. Both our scientific and
OEM platform offers the highest average output power and short pulse activity. You can submit questions and comments to users here. As far as they get accepted by the author, they will appear above this paragraph along with the author's reply. The author will decide on acceptance based on certain criteria. In essence, the issue must be of a sufficiently broad interest. Please do
not enter personal data here; we'll otherwise delete it soon. (See also our privacy statement.) If you would like to receive personal feedback or advice from the author, please contact him or her, for example, by e-mail. By submitting information, you agree to the possible publication of your data on our website in accordance with our terms and conditions. (If you later withdraw your
consent, we will delete these inputs.) Since your data is first reviewed by the author, it can be published with some delay. Bibliography [1]R. J. Mears, L. Reekie, M. Jauncey, and D. N. Payne, Low-noise erbium-doped fiber booster running 1.54 μm, Electron. The letts. 26, 1026 (1987), doi:10.1049/el:19870719 [2]E. Desurvire, J. R. Simpson, and P.C. Becker, High-gain erbium
doped traveling wave fiber amplifier, Opt. 12 (11), 888 (1987), doi:10.1364/OL.12.00088 [3]R. I. Laming et al., Effective erbium-doped optical fibre amplifier wavelength, Electron. The letts. 25, 12 (1989), doi:10.1049/el:19890009 [4]E. Desurvire et al., Gain dynamics erbium-doped fiber boosters, Proc. Tech Letts. 2 (10), 714 (1990), doi:10.1109/68.60769 [6]B. Pedersen et al.,
Experimental and theoretical analysis for efficient erby fibre power amplifiers, IEEE Photon. Tech Letts. 3, 1085 (1991), doi:10.1109/68.118009 [7]C. R. Giles and E. Desurvire, Modeling erbium-doped fiber boosters, IEEE J. Lightwave Technol. 9 (2), 271 (1991), doi:10.1109/50.65886 [8] C. Jiang et al., Improved gain performance of high concentration phosphate fibre booster,
IEEE J. Quantum Electron. 41 (5), 704 (2005), doi:10.1109/JQE.2005.845355 [9]X. Zhu and R. Jain, Watt-level Er-doped and Er-Pr-codoped ZBLAN fiber amplifiers at 2.7-2.8 μm wavelength, Opt. 33 (14), 1578 (2008), doi:10.1364/OL.33.001578 [10]G. C. Valley, Modeling cladding-pumped Er/Yb fiber amplifiers, Opt. Fiber Technol. 7, 21 (2001) (useful review on amplifier
modeling), doi:10.1006/ofte.2000.0351 [11]K. S. Abedin et al., Amplification and noise of properties an erbium-doped multicore fiber amplifier, Opt. Express 19 (17), 16715 (2011), doi:10.1364/OE.19.016715 [12]Y. Jung et al., First demonstration and detailed characterization of a multimode amplifier for space division multiplexed transmission systems, Opt. Express 19 (26), B952
(2011), doi:10.1364/OE.19.00B952 [13]H. Chen et al., Integrated cladding-pumped multicore few-mode erbium-doped fibre amplifier for space-division-multiplexed communications, Nature Photonics 10, 529 (2016), doi:10.1038/nphoton.2016.125 [14]S. Jain et al., 32-core erbium/ytterbium-doped multicore fiber amplifier for next generation space-division multiplexed transmission
system , Express 25 (26), 32887 (2 017), doi:10.1364/OE.25.032887 [15]E. Desurvire, Erbium-Doped Fiber Amplifiers: Principles and applications, John Wiley &amp; Sons, New York (1994) [16] R. Paschotta, case study on erbium-doped fiber booster [17] R. Paschotta, training on Fiber Boosters [18] R. Paschotta, a tutorial on Modeling Fiber Boosters and Lasers (Suggest
additional literature!) See also: fiber boosters, optical amplifiers, rare earth doped fibers, erby doped to get media, fiber optic communications, fiber simulation software and other articles in categories of fiber optics and waveguides, photonic devices, optical amplifiers, lightwave communications If you like this site, please share links with friends and colleagues such as through
social media: These sharing buttons are implemented in a privacy-friendly way! If you want to post a link to this article in another resource (such as your website, social media, discussion forum, Wikipedia), you can get the necessary code here. HTML link to this article: &lt;a href= amp;gt;Article on Erbium-doped Fiber Boosters&lt;/a&gt; &lt;a href= amp;gt;RP Photonics
Encyclopedia Ar&lt;/a&gt; preview image (see box directly &lt;a href= amp;gt;&lt;img src= alt=article style=width:400px&gt;&lt;/a&gt; above): On Wikipedia, for example, section ==External links==: * [ on Erbium-doped Fiber Boosters RP Photonics Encyclopedia] © RP Photonics Consulting GmbH All Rights Reserved Worldwide and legal information, privacy of data declaration
laser laser the photonics industry is often important to get a competent assessment of some technologies: the CTO laser company needs to know if some new technical idea is worth pursuing. Maybe there are some hidden problems? A laser user has said about the excellent new laser architecture – but does it really serve her needs? Venture capital firms need to be de-thused by
the potential and limitations of some technologies. We call this the application of due diligence. Get help! Involving a top expert like Dr. Paschotta into technology assessments can have many advantages: He has a good overview of many technologies and their potential and limitations. His analytical mind allows him to develop a balanced perspective, taking into account all
relevant aspects. He is well trained in writing useful reports. He can create new perspectives and ideas. Just contact RP Photonics to find out what we can do on your behalf! See our comprehensive optical optics tutorial: leading light single mode and multimode fiber fiber ends and joints, propagation and coupling losses for connectors and splitter polarization issues, chromattic
dispersion, nonlinearity, pulse propagating fiber accessories and tools
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