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Planetarium

From Wikipedia, the free encyclopedia

This article is about the theatre for observing the night sky. For other uses, see Planetarium (disambiguation).
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Inside a planetarium projection hall.
(Belgrade Planetarium, Serbia)







Inside the same hall during projection.
(Belgrade Planetarium, Serbia)







A Planetarium Under Construction in Nishapur,near the Mausoleum of Omar Khayyam.

A planetarium (plural planetariums or planetaria) is a theatre built primarily for presenting educational and entertaining shows about astronomy and the night sky, or for training in celestial navigation. A dominant feature of most planetariums is the large dome-shaped projection screen onto which scenes of stars, planets and other celestial objects can be made to appear and move realistically to simulate the complex 'motions of the heavens'. The celestial scenes can be created using a wide variety of technologies, for example precision-engineered 'star balls' that combine optical and electro-mechanical technology, slide projector, video and fulldome projector systems, and lasers. Whatever technologies are used, the objective is normally to link them together to provide an accurate relative motion of the sky. Typical systems can be set to display the sky at any point in time, past or present, and often to show the night sky as it would appear from any point of latitude on Earth.

Planetariums range in size from the Hayden Planetarium's 20-meter dome seating 430 people, to three-meter inflatable portable domes where children sit on the floor. Such portable planetariums serve education programs outside of the permanent installations of museums and science centers.

The term planetarium is sometimes used generically to describe other devices which illustrate the solar system, such as a computer simulation or an orrery. Planetarium software refers to a software application that renders a three dimensional image of the sky onto a two dimensional computer screen. The term planetarian is used to describe a member of the professional staff of a planetarium.
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[edit] History
For specific dates and events in the historical influences on and development of planetariums, see timeline of planetariums.

[edit] Early






The Franeker planetarium







The Mark I projector installed in the Deutsches Museum in 1923 was the world's first planetarium projector.

Archimedes is attributed with possessing a primitive planetarium device that could predict the movements of the Sun and the Moon and the planets. The discovery of the Antikythera mechanism proved that such devices already existed during antiquity. Campanus of Novara (1220–1296) described a planetary equatorium in his Theorica Planetarum, and included instructions on how to build one. These devices would today usually be referred to as orreries (named for the Earl of Orrery, an Irish peer: an 18th century Earl of Orrery had one built). In fact, many planetariums today have what are called projection orreries, which project onto the dome a Sun with planets (usually limited to Mercury up to Saturn) going around it in something close to their correct relative periods.

The small size of typical 18th century orreries limited their impact, and towards the end of that century a number of educators attempted some larger scale simulations of the heavens. The efforts of Adam Walker (1730–1821) and his sons are noteworthy in their attempts to fuse theatrical illusions with educational aspirations. Walker's Eidouranion was the heart of his public lectures or theatrical presentations. Walker's son describes this "Elaborate Machine" as "twenty feet high, and twenty-seven in diameter: it stands vertically before the spectators, and its globes are so large, that they are distinctly seen in the most distant parts of the Theatre. Every Planet and Satellite seems suspended in space, without any support; performing their annual and diurnal revolutions without any apparent cause". Other lecturers promoted their own devices: R E Lloyd advertised his Dioastrodoxon, or Grand Transparent Orrery, and by 1825 William Kitchener was offering his Ouranologia, which was 42 feet (13 m) in diameter. These devices most probably sacrificed astronomical accuracy for crowd-pleasing spectacle and sensational and awe-provoking imagery.

The oldest, still working planetarium can be found in the Dutch town Franeker. It was built by Eise Eisinga (1744–1828) in the livingroom of his house. It took Eisinga seven years to build his planetarium, which was completed in 1781.

In 1905 Oskar von Miller (1855–1934) of the Deutsches Museum in Munich commissioned updated versions of a geared orrery and planetarium from M Sendtner, and later worked with Franz Meyer, chief engineer at the Carl Zeiss optical works in Jena, on the largest mechanical planetarium ever constructed, capable of displaying both heliocentric and geocentric motion. This was displayed at the Deutsches Museum in 1924, construction work having been interrupted by the war. The planets travelled along overhead rails, powered by electric motors: the orbit of Saturn was 11.25 m in diameter. 180 stars were projected onto the wall by electric bulbs.

While this was being constructed, von Miller was also working at the Zeiss factory with German astronomer Max Wolf, director of the Landessternwarte Heidelberg-Königstuhl observatory of the University of Heidelberg, on a new and novel design, inspired by Wallace W. Atwood's work at the Chicago Academy of Sciences and by the ideas of Walther Bauersfeld at Zeiss. The result was a planetarium design which would generate all the necessary movements of the stars and planets inside the optical projector, and would be mounted centrally in a room, projecting images onto the white surface of a hemisphere. In August 1923, the first (Model I) Zeiss planetarium projected images of the night sky onto the white plaster lining of a 16 m hemispherical concrete dome, erected on the roof of the Zeiss works. The first official public showing was at the Deutsches Museum in Munich on October 21, 1923.[1]
Before World War II nearly all planetariums were built by Zeiss -- the only notable exceptions being the first-ever United States-built planetarium in Springfield, Massachusetts (the Seymour Planetarium at the renowned Springfield Science Museum, which is still in existence), [2] and another for the Rosicrucian AMORC order in San Jose, California.

[edit] After World War II






The M.P. Birla Planetarium in Kolkata, India (est. 1962)

When Germany was divided into East and West Germany after the war, the Zeiss firm was also split. Part remained in its traditional headquarters at Jena, in East Germany, and part migrated to West Germany. The designer of the first planetariums for Zeiss, Walther Bauersfeld, remained in Jena until his death in 1959.

The West German firm resumed making large planetariums in 1954, and the East German firm started making small planetariums a few years later. Meanwhile, the lack of planetarium manufacturers had led to several attempts at construction of unique models, such as one built by the California Academy of Sciences in Golden Gate Park, San Francisco, which operated 1952-2003. The Korkosz brothers built a large projector for the Boston Museum of Science, which was unique in being the first (and for a very long time only) planetarium to project the planet Uranus. Most planetariums ignore Uranus as being at best marginally visible to the naked eye.

A great boost to the popularity of the planetarium worldwide was provided by the Space Race of the 1950s and 60s when fears that the United States might miss out on the opportunities of the new frontier in space stimulated a massive program to install over 1,200 planetariums in U.S. high schools.







Early Spitz star projector

Armand Spitz recognized that there was a viable market for small inexpensive planetariums. His first model, the Spitz A, was designed to project stars from a dodecahedron, thus reducing machining expenses in creating a globe. Planets were not mechanized, but could be shifted by hand. Several models followed with various upgraded capabilities, until the A3P, which projected well over a thousand stars, had motorized motions for latitude change, daily motion, and annual motion for Sun, Moon (including phases), and planets. This model was installed in hundreds of high schools, colleges, and even small museums from 1964 to the 1980s.







A Goto E-5 projector.

Japan entered the planetarium manufacturing business in the 1960s, with Goto and Minolta both successfully marketing a number of different models. Goto was particularly successful when the Japanese Ministry of Education put one of their smallest models, the E-3 or E-5 (the numbers refer to the metric diameter of the dome) in every elementary school in Japan.

Phillip Stern, as former lecturer at New York City's Hayden Planetarium, had the idea of creating a small planetarium which could be programmed. His Apollo model was introduced in 1967 with a plastic program board, recorded lecture, and film strip. Unable to pay for this himself, Stern became the head of the planetarium division of Viewlex, a mid-size audio-visual firm on Long Island. About thirty canned programs were created for various grade levels and the public, while operators could create their own or run the planetarium live. Purchasers of the Apollo were given their choice of two canned shows, and could purchase more. A few hundred were sold, but in the late 1970s Viewlex went bankrupt for reasons unrelated to the planetarium business.

During the 1970s, the OmniMax movie system (now known as IMAX Dome) was conceived to operate on planetarium screens. More recently, some planetariums have re-branded themselves as dome theaters, with broader offerings including wide-screen or "wraparound" films, fulldome video, and laser shows that combine music with laser-drawn patterns.

StarLab in Massachusetts offered the first easily portable planetarium in 1977 which projected stars, constellation figures from many mythologies, celestial coordinate systems, and much else, from removable cylinders (Viewlex and others followed with their own portable versions).

When Germany reunified in 1989, the two Zeiss firms did likewise, and expanded their offerings to cover many different size domes.

[edit] Computerized planetariums






Bangabandhu Sheikh Mujibur Rahman Planetarium(Est.2003), Dhaka, Bangladesh uses Astrotec perforated aluminum curtain, GSS-Helios Space Simulator, Astrovision-70 and many other special effects projectors [1]
In 1983, Evans & Sutherland installed the first planetarium projector displaying computer graphics (Hansen Planetarium, Salt Lake City, Utah)—the Digistar I projector used a vector graphics system to display starfields as well as line art.

The newest generation of planetariums offer a fully digital projection system, using fulldome video technology. This gives the operator great flexibility in showing not only the modern night sky as visible from Earth, but any other image they wish (including the night sky as visible from points far distant in space and time).

A new generation of home planetariums was released in Japan by Takayuki Ohira in cooperation with Sega. Ohira is worldwide known as a mastermind for building portable planetariums used at exhibitions and events such as the Aichi World Expo in 2005. Later, the Megastar star projectors released by Takayuki Ohira were installed in several science museums around the world. Meanwhile, Sega Toys continues to produce the Homestar series intended for home use, however by projecting 10,000 stars on the ceiling makes it semi-professional.[3]
In 2009 Microsoft Research and Go-Dome partnered on the WorldWide Telescope project. The goal of the project is to bring sub-$1000 planetariums to small groups of school children as well as provide technology for large public planetariums.

[edit] Planetarium technology
[edit] Domes






The dome of the Athens Planetarium.







The Hamburg planetarium







The Large Zeiss Planetarium in Berlin, 1987.







Dome of the Planetarium Science Center of the Bibliotheca Alexandrina






A small inflatable portable planetarium dome.

Planetarium domes range in size from 3 to 35 m in diameter, accommodating from 1 to 500 people. They can be permanent or portable, depending on the application.

· Portable inflatable domes can be inflated in minutes. Such domes are often used for touring planetariums visiting, for example, schools and community centres.

· Temporary structures using Glass-reinforced plastic (GRP) segments bolted together and mounted on a frame are possible. As they may take some hours to construct, they are more suitable for applications such as exhibition stands, where a dome will stay up for a period of at least several days.

· Negative-pressure inflated domes are suitable in some semi-permanent situations. They use a fan to extract air from behind the dome surface, allowing atmospheric pressure to push it into the correct shape.

· Smaller permanent domes are frequently constructed from glass reinforced plastic. This is inexpensive but, as the projection surface reflects sound as well as light, the acoustics inside this type of dome can detract from its utility. Such a solid dome also presents issues connected with heating and ventilation in a large-audience planetarium, as air cannot pass through it.

· Older planetarium domes were built using traditional construction materials and surfaced with plaster. This method is relatively expensive and suffers the same acoustic and ventilation issues as GRP.

· Most modern domes are built from thin aluminium sections with ribs providing a supporting structure behind. The use of aluminium makes it easy to perforate the dome with thousands of tiny holes. This reduces the reflectivity of sound back to the audience (providing better acoustic characteristics), lets a sound system project through the dome from behind (offering sound that seems to come from appropriate directions related to a show), and allows air circulation through the projection surface for climate control.

The realism of the viewing experience in a planetarium depends significantly on the dynamic range of the image, i.e., the contrast between dark and light. This can be a challenge in any domed projection environment, because a bright image projected on one side of the dome will tend to reflect light across to the opposite side, "lifting" the black level there and so making the whole image look less realistic. Since traditional planetarium shows consisted mainly of small points of light (i.e., stars) on a black background, this was not a significant issue, but it became an issue as digital projection systems started to fill large portions of the dome with bright objects (e.g., large images of the sun in context). For this reason, modern planetarium domes are often not painted white but rather a mid grey colour, reducing reflection to perhaps 35-50%. This increases the perceived level of contrast.

A major challenge in dome construction is to make seams as invisible as possible. Painting a dome after installation is a major task and, if done properly, the seams can be made almost to disappear.

Traditionally, planetarium domes were mounted horizontally, matching the natural horizon of the real night sky. However, because that configuration requires highly inclined chairs for comfortable viewing "straight up", increasingly domes are being built tilted from the horizontal by between 5 and 30 degrees to provide greater comfort. Tilted domes tend to create a favoured 'sweet spot' for optimum viewing, centrally about a third of the way up the dome from the lowest point. Tilted domes generally have seating arranged 'stadium-style' in straight, tiered rows; horizontal domes usually have seats in circular rows, arranged in concentric (facing center) or epicentric (facing front) arrays.

Planetariums occasionally include controls such as buttons or joysticks in the arm-rests of seats to allow audience feedback that influences the show in real time.

Often around the edge of the dome (the 'cove') are:

· Silhouette models of geography or buildings like those in the area round the planetarium building.

· Lighting to simulate the effect of twilight or urban light pollution.

· In one planetarium the horizon decor included a small model of a UFO flying.

Traditionally, planetariums needed many incandescent lamps around the cove of the dome to help audience entry and exit, to simulate sunrise and sunset, and to provide working light for dome cleaning. More recently, solid-state LED lighting has become available that significantly decreases power consumption and reduces the maintenance requirement as lamps no longer have to be changed on a regular basis.

The world's largest mechanical planetarium is located in Monico, Wisconsin. The Kovac Planetarium. It is 22 feet in diameter and weighs two tons. The globe is made of wood and is driven with a variable speed motor controller. This is the largest mechanical planetarium in the world, larger than the Atwood Globe in Chicago (15 feet in diameter) and one third the size of the Hayden.

[edit] Traditional electromechanical/optical projectors






A Zeiss projector in a Berlin planetarium during a show in 1939.







Zeiss projector at Montreal Planetarium






A modern, egg-shaped Zeiss projector (UNIVERSARIUM Mark IX) at the Hamburg planetarium

Traditional planetarium projection apparatus uses a hollow ball with a light inside, and a pinhole for each star, hence the name "star ball". With some of the brightest stars (e.g. Sirius, Canopus, Vega), the hole must be so big to let enough light through that there must be a small lens in the hole to focus the light to a sharp point on the dome. In later and modern planetarium star balls, the individual bright stars often have individual projectors, shaped like small hand-held torches, with focusing lenses for individual bright stars. Contact breakers prevent the projectors from projecting below the 'horizon'.[citation needed]
The star ball is usually mounted so it can rotate as a whole to simulate the Earth's daily rotation, and to change the simulated latitude on Earth. There is also usually a means of rotating to produce the effect of precession of the equinoxes. Often, one such ball is attached at its south ecliptic pole. In that case, the view cannot go so far south that any of the resulting blank area at the south is projected on the dome. Some star projectors have two balls at opposite ends of the projector like a dumbbell. In that case all stars can be shown and the view can go to either pole or anywhere between. But care must be taken that the projection fields of the two balls match where they meet or overlap.

Smaller planetarium projectors include a set of fixed stars, Sun, Moon, and planets, and various nebulae. Larger projectors also include comets and a far greater selection of stars. Additional projectors can be added to show twilight around the outside of the screen (complete with city or country scenes) as well as the Milky Way. Others add coordinate lines and constellations, photographic slides, laser displays, and other images.

Each planet is projected by a sharply focused spotlight that makes a spot of light on the dome. Planet projectors must have gearing to move their positioning and thereby simulate the planets' movements. These can be of these types:-

· Copernican. The axis represents the Sun. The rotating piece that represents each planet carries a light that must be arranged and guided to swivel so it always faces towards the rotating piece that represents the Earth. This presents mechanical problems including: 

The planet lights must be powered by wires, which have to bend about as the planets rotate, and repeatedly bending copper wire tends to cause wire breakage through metal fatigue.

When a planet is at opposition to the Earth, its light is liable to be blocked by the mechanism's central axle. (If the planet mechanism is set 180° rotated from reality, the lights are carried by the Earth and shine towards each planet, and the blocking risk happens at conjunction with Earth.)

· Ptolemaic. Here the central axis represents the Earth. Each planet light is on a mount which rotates only about the central axis, and is aimed by a guide which is steered by a deferent and an epicycle (or whatever the planetarium maker calls them). Here Ptolemy's number values must be revised to remove the daily rotation, which in a planetarium is catered for otherwise. (In one planetarium, this needed Ptolemaic-type orbital constants for Uranus, which was unknown to Ptolemy.)

· Computer-controlled. Here all the planet lights are on mounts which rotate only about the central axis, and are aimed by a computer.

Despite offering a good viewer experience, traditional star ball projectors suffer several inherent limitations. From a practical point of view, the low light levels require several minutes for the audience to "dark adapt" its eyesight. "Star ball" projection is limited in education terms by its inability to move beyond an earth-bound view of the night sky. Finally, in most traditional projectors the various overlaid projection systems are incapable of proper occultation. This means that a planet image projected on top of a star field (for example) will still show the stars shining through the planet image, degrading the quality of the viewing experience. For related reasons, some planetariums show stars below the horizon projecting on the walls below the dome or on the floor, or (with a bright star or a planet) shining in the eyes of someone in the audience.

However, the new breed of Optical-Mechanical projectors using fiber-optic technology to display the stars, show a much more realistic view of the sky, and are far superior to any digital star projector.

[edit] Digital projectors






A fulldome laser projection.

An increasing number of planetariums are using digital technology to replace the entire system of interlinked projectors traditionally employed around a star ball to address some of their limitations. Digital planetarium manufacturers claim reduced maintenance costs and increased reliability from such systems compared with traditional "star balls" on the grounds that they employ few moving parts and do not generally require synchronisation of movement across the dome between several separate systems. Some planetariums mix both traditional opto-mechanical projection and digital technologies on the same dome.

In a fully digital planetarium, the dome image is generated by a computer and then projected onto the dome using a variety of technologies including cathode ray tube, LCD, DLP or laser projectors. Sometimes a single projector mounted near the centre of the dome is employed with a fisheye lens to spread the light over the whole dome surface, while in other configurations several projectors around the horizon of the dome are arranged to blend together seamlessly.

Digital projection systems all work by creating the image of the night sky as a large array of pixels. Generally speaking, the more pixels a system can display, the better the viewing experience. While the first generation of digital projectors were unable to generate enough pixels to match the image quality of the best traditional "star ball" projectors, high-end systems now offer a resolution that approaches the limit of human visual acuity.

LCD projectors have fundamental limits on their ability to project true black as well as light, which has tended to limit their use in planetariums. LCOS and modified LCOS projectors have improved on LCD contrast ratios while also eliminating the “screen door” effect of small gaps between LCD pixels. “Dark chip” DLP projectors improve on the standard DLP design and can offer relatively inexpensive solution with bright images, but the black level requires physical baffling of the projectors. As the technology matures and reduces in price, laser projection looks promising for dome projection as it offers bright images, large dynamic range and a very wide color space.

[edit] Planetarium show content






Artistic representations of the constellations projected during a planetarium show.

Worldwide, most planetariums provide shows to the general public. Traditionally, shows for these audiences with themes such as "What's in the sky tonight?", or shows which pick up on topical issues such as a religious festival (often the Christmas star) linked to the night sky, have been popular. Pre-recorded and live presentation formats are possible. Live format are preferred by many venues (despite the increased expense) because a live expert presenter can answer on-the-spot questions raised by the audience.

Since the early 1990s, fully featured 3-D digital planetariums have added an extra degree of freedom to a presenter giving a show because they allow simulation of the view from any point in space, not only the earth-bound view which we are most familiar with. This new virtual reality capability to travel through the universe provides important educational benefits because it vividly conveys that space has depth, helping audiences to leave behind the ancient misconception that the stars are stuck on the inside of a giant celestial sphere and instead to understand the true layout of the solar system and beyond. For example, a planetarium can now 'fly' the audience towards one of the familiar constellations such as Orion, revealing that the stars which appear to make up a co-ordinated shape from our earth-bound viewpoint are at vastly different distances from Earth and so not connected, except in human imagination and mythology. For especially visual or spatially-aware people, this experience can be more educationally beneficial than other demonstrations.

Music is an important element to fill out the experience of a good planetarium show, often featuring forms of space-themed music, or music from the genres of space music, space rock, or classical music.

[edit] Planetarium software
Planetariums employ both prerendered content, or recorded shows, and real-time simulation software in presentations. Common real-time applications include the open source environment Celestia and Stellarium, and proprietary platforms such as Digistar, SCISS AB's Uniview, Global Immersion's Fidelity solution range, Zeiss POWERDOME and Sky-Skan Inc's DigitalSky.

Production of prerendered content for Planetariums often parallels feature film studio production, using tools like the open source Blender3D, or powerful, proprietary applications including Autodesk Maya for modeling, Shake and Nuke compositors, Cinema3D and Cinema4D, and Pixar RenderMan family of particle distribution and rendering engines. Modern Planetarium production facilities often include recent, scientific data in their presentations, using the output of scientific modeling software as a base for compositing, creating an aesthetically pleasing visualization of legitimate, scientific data.
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List of planetariums

From Wikipedia, the free encyclopedia

This entry is a list of permanent planetariums, including software and manufacturers. In addition, many mobile planetariums exist touring venues such as schools.
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[edit] Permanent planetariums
The planetariums here are listed in the following format: Name, Website (if available), City. The International Planetarium Society has a much more nearly complete list at its website.

[edit] Africa
· Egypt 

· Planetarium Science Center, [1], Alexandria
· Ghana 

· Ghana Planetarium, [2], Accra
· South Africa 

· Johannesburg Planetarium at University of the Witwatersrand, [3], Johannesburg
[edit] Asia
· Bangladesh 

· Bangabandhu Sheikh Mujibur Rahman Planetarium, Dhaka
· Burma 

· Planetarium, Yangon
· China 

· Beijing Planetarium, Beijing
· Hong Kong Space Museum, Tsim Sha Tsui, Hong Kong
· Macao Science Centre Planetarium, Macao
· India 

· Anna Science Centre, Tiruchirappalli
· Birla Planetarium, Chennai
· Birla Planetarium, Hyderabad
· Birla Planetarium, Coimbatore
· Birla Planetarium, Jaipur
· Birla Planetarium, Kolkata
· Guwahati Planetarium, Guwahati
· Indira Gandhi Planetarium, Lucknow
· Indira Gandhi Planetarium, Patna
· Jawahar Planetarium, Allahabad
· Leo Planetaria [4], New Delhi
· Nehru Planetarium, Bangalore
· Nehru Planetarium, Mumbai
· Nehru Planetarium, New Delhi
· Priyadarshini Planetarium, Thiruvananthapuram
· Raman Science center Planetarium, Nagpur
· Regional Science Centre & Planetarium, Calicut
· Samanta Chandra Sekhera Planitorium, Bhubaneswar
· Veer Bahadur Singh Planetarium, Gorakhpur
· Indonesia 

· Planetarium Jakarta,[5], Jakarta
· Japan 

· Aichi Nagoya Zeiss IV(Z)

· Ehime Ehime Prefectural Science Museum
· Gifu INFINIUM(M)

· Hiroshima MS-20AT(M)

· Hukui[
disambiguation needed 
] MS-10(M)

· Hyogo Kobe Kobe Science Museum, [6]
· Ibaraki Tukuba Geministar(M)

· Ishikawa[
disambiguation needed 
] GM-15T(G)

· Kagawa[
disambiguation needed 
]
· Kanagawa yokohama Super-HELIOS(G)

· Kochi
· Kyoto INFINIUMγ-KYOTO(M)

· Mie[
disambiguation needed 
] INFINIUM(M)

· Nagano GSS-URANUS(G)

· Nara
· Niigata
· Okayama MS-10(M)

· Osaka INFINIUM-L-Osaka(M) + Virtualium II(G)

· Saitama INFINIUM(M)

· Sapporo Sapporo Prefectural Science Museum… GSS-URANUS(G) + SKYMAX-DS(M)

· Shiga INFINIUMγ(M)

· Shimane INFINIUMβ(M)

· Shizuoka Hamamatsu Geministar III(M)

· Tokushima Super-HELIOS(G)

· Tokyo Ikebukuro Manten(満天) INFINIUM-S(M)

· Tokyo Miraikan MEGASTAR-II Cosmos

· Tottori[
disambiguation needed 
]
· Toyama
· Wakayama MS-10(M)

· Yamaguchi
· Yamanasi[
disambiguation needed 
] MEGASTAR-IIA(Ohira Tech)

· Malaysia 

· Planetarium Negara,[7], Kuala Lumpur
· Planetarium Sultan Iskandar, [8], Kuching
· Pakistan 

· PIA Planetarium, Karachi
· PIA Planetarium, Lahore
· Philippines 

· Digistar Planetarium - SM Science Discovery Center [9], SM Mall of Asia, Pasay
· National Museum Planetarium, Manila
· PAGASA Planetarium, Quezon City
· The Mind Museum Space Shell, Taguig
· Sri Lanka 

· Colombo Planetarium, Colombo
· Taiwan 

· Taipei Astronomical Museum [10], Taipei
· Thailand 

· Bangkok Planetarium, Bangkok
· National Science Museum, Rangsit
· Rajabhat Planetarium, Phra Nakhon Si Ayutthaya
[edit] Europe
· Austria 

· Zeiss Planetarium der Stadt Wien, [11], Vienna
· Belgium 

· Belgian Planetarium, [12], Brussels
· Europlanetarium Genk, [13], Genk
· Bulgaria 

· Public Astronomical Observatory and Planetarium [14], Dimitrovgrad
· NAOP Gabrovo, [15], Gabrovo
· NAOP Smolyan, [16], Smolyan
· NAOP Varna, [17], Varna
· NAOP Yambol, [18], Yambol
· Croatia 

· Technical Museum Planetarium, [19], Zagreb
· Czech Republic 

· Observatory and Planetarium Mikulase Kopernika, [20], Brno
· Observatory and Planetarium Ceske Budejovice [21], České Budějovice
· Observatory and Planetarium Hradec Kralove, [22], Hradec Králové
· Planetarium Most, [23], Most
· Observatory and Planetarium Plzen, [24], Plzeň
· Observatory and Planetarium of Johanna Palisy, [25], Poruba
· Planetarium Praha,[26], Prague
· Observatory and Planetarium Teplice, [27], Teplice
· Denmark 

· Planetarium Aarhus, [28], Aarhus
· Tycho Brahe Planetarium, [29], Copenhagen
· Orion Planetarium, [30], Jels
· Estonia 

· Planetarium Tartu, [31], Tartu
· Finland 

· Ursa Starlab, [32], Helsinki
· Kallioplanetaario, Jyväskylä
· Särkänniemi Planetarium, Tampere
· Heureka Planetarium, Vantaa
· France 

· Centre d'Études et de Réalisations Astronomiques Pégoud de Belfort
· Planetarium Galilee, [33], Montpellier
· Le Planétarium, [34], Nantes
· Palais de la Découverte, Paris
· Observatoire de Strasbourg, Strasbourg
· Cité de l'espace, [35], Toulouse
· Germany 

Main article: :de:Liste der Planetarien in Deutschland
· Sparkassen-Planetarium Augsburg, [36], Augsburg
· Planetarium am Insulaner, [37], Berlin
· Zeiss-Großplanetarium Berlin, [38], Berlin

· Bochum Planetarium, [39], Bochum
· Drebach Planetarium, [40], Drebach
· Freiburg Planetarium, [41], Freiburg
· Hamburg Planetarium, [42], Hamburg
· Zeiss Planetarium Jena, [43], Jena
· Lichtenstein Planetarium, [44], Lichtenstein
· Mannheim Planetarium, [45], Mannheim
· Westphalian Museum of Natural History, [46], Münster
· Nicolaus Copernicus Planetarium, [47], Nuremberg
· Carl-Zeiss-Planetarium, [48], Stuttgart
· Wolfsburg Planetarium, [49], Wolfsburg
· Greece 

· Eugenides Planetarium (see Evgenidio Foundation), [50], Athens
· Thessaloniki Planetarium, [51], Thessaloniki
· Hungary 

· Budapest Planetarium, [52], Budapest
· Kecskemét Planetarium, [53], Kecskemét
· Ireland 

· Inishowen Planetarium, [54], Inishowen
· Schull Planetarium, [55], Schull
· Italy 

· Planetario Alessandria, Alessandria
· Planetario Aula Didattica, Bologna
· Planetario digitale del Parco astronomico La torre del sole, Brembate di Sopra
· Planetario Crespano del Grappa, Crespano del Grappa
· Planetario di Firenze, Florence
· Planetario Comunale, Frasso Sabino
· Planetario Garda, Garda
· Planetario Genova, Genoa
· Planetario Genova, Genoa
· Planetario Livorno, Livorno
· Planetario Lumezzane, Lumezzane
· Planetario Luserna San Giovanni, Luserna San Giovanni
· Civico Planetario, Milan
· Planetario Comunale, Modena
· Planetario Napoli, Naples
· Planetario Galileo, Padua
· "Ignazio Danti" Planetarium, Perugia
· Planetario del Comune di Pisa, Pisa
· Planetario Prato, Prato
· Planetario Civico, Ravenna

· Planetario Reggio Calabria, Reggio Calabria
· Il Planetarío Itínerante, S. M. Maddalena
· Planetario Salve, Salve
· Planetario San Giovanni in Persiceto, San Giovanni in Persiceto
· Planetario Trieste, Trieste
· Planetario di Torino, Turin
· Planetarium di Venezia Lido San Nicolo, Venice
· Planetario Venezia, Venice
· Planetarium Viareggio, Viareggio
· Lithuania 

· Planetariumas, Vilnius
· Netherlands 

· Artis Planetarium, Amsterdam
· Planetarium Planetron, Dwingeloo
· Eise Esinga Planetarium, Franeker
· Planetarium Ridderkerk, Museum Johannes Postschool, Ridderkerk-Rijsoord

· Omniversum, The Hague
· Norway 

· Saint Exupery Planetarium, Oslo
· Nordnorsk vitensenter (Science Center of Northern Norway), Tromsø
· Poland 

· Silesian Planetarium, Chorzów - biggest and oldest planetarium in Poland (opened in 1955, 23-meter dome)
· Planetarium, Częstochowa
· Planetarium Frombork, Frombork
· Planetarium im. Antoniego Ledóchowskiego, Gdynia
· Planetarium, Gdynia-Oksywie

· Planetarium and Observatory, Grudziądz
· Planetarium and Observatory, Kielce
· SOPP Planetarium and Observatory, Łódź
· Youth observatory - Niepołomice
· Planetarium, Olsztyn
· Planetarium, Poznań
· Planetarium of the School Society of Amateur Astronomers, Potarzyca
· Planetarium of the Institute of Navigation, Szczecin
· Dziewulski Planetarium, Toruń
· Planetarium in the Extreme Park, Ustroń - commercial
· The Heavens of Copernius in Copernius Science Centre, Warsaw
· Planetarium in Palace of Culture and Science, Warsaw
· Planetarium, Wrocław
· Portable Planetariums Home - Poland Branch

· Portugal 

· Planetario Coimbra, Coimbra
· Espinho Planetarium, Navegar Foundation, Espinho
· Lisbon Gulbenkian Planetarium, Lisbon
· Planetário Calouste Gulbenkian, Lisbon
· Planetário Porto, Porto
· Romania 

· [56], Piteşti, Argeş County Museum

· Planetarium din Suceava, Suceava
· Planetariul Universităţii de Vest din Timişoara, Timişoara
· Russia 

· Barnaul Planetarium (Барнаульский планетарий), Barnaul
· Konstantin Tsiolkovsky museum, Kaluga Kaluga Planetarium
· Moscow Planetarium (Московский планетарий), Moscow
· Nizhny Novgorod Planetarium (Нижегородский планетарий, Nizhny Novgorod Planetarium), Nizhny Novgorod
· Novosibirsk Planetarium, Siberian Geodetical State Academy, Novosibirsk
· Penza Planetarium (Пензенский планетарий), Penza
· Saint Petersburg Planetarium, Saint Petersburg
· Volgograd Planetarium (Волгоградский планетарий), Volgograd
· Serbia 

· Belgrade Planetarium
· Novi Sad Planetarium
· Slovakia 

· Observatory and Planetarium Hlohovec, Hlohovec
· Spain 

· Planetario Alcobendas, Alcobendas
· Planetario Didactico, Alicante
· Planetario Arrecife, Arrecife
· Planetario Badalona, Badalona
· Planetario Barcelona, Barcelona
· Planetario Costitx, Costitx
· Planetario del Museo de las Ciencias, Cuenca
· Planetario Granada, Granada
· Planetario La Coruña, La Coruña
· Planetario Educa Ciencia Madrid
· Planetarios Móvil Digital Eurocosmos Madrid
· Planetario de Madrid, Madrid
· Planetario Malaga, Malaga
· Planetario Murcia, Murcia
· Planetario de Pamplona, Pamplona
· Planetario Salamanca, Salamanca
· Planetario San Sebastián, San Sebastián
· Planetario de la de la Escuela superior marina civil, Santander
· Planetario Sevilla, Seville
· Planetario Tenerife, Tenerife
· Hogar de los Planetarios Portátiles - Base en Tenerife http://www.planetarios.com
· L'Hemisferic, Valencia
· Planetario de Valladolid, El, Valladolid
· Sweden 

· Kosmorama Planetarium, Borlänge
· Stella Nova Planetarium, Falun
· Planetarium Project, Frösön
· Observatoriet Slottsskogen, Göteborg
· Broman Planetarium AB, Angered, Gothenburg

· Planetarium Härnösand, Härnösand
· Planetarium Härnösand, Härnösand
· Planetarium at the House of Technology, Luleå
· Planetariet Lund, Lund
· Norrköpings Visualiseringscenter C, Norrköping
· Tom Tits Experiment, Södertälje
· Sölvesborg Ynde Planetarium

· Cosmonova, Stockholm
· Umevatoriet, Umeå
· United Kingdom 

· Aberdeen College Planetarium, [57], Aberdeen, Scotland
· Planetarium Infinity, [58], Aberystwyth, Wales
· Armagh Planetarium, [59], Armagh, Northern Ireland
· The Wolfson Planetarium, Bedford School, [60], Bedford, England

· AURIGA Star Dome, [61], Belper, England

· Thinktank Planetarium, [62], Birmingham, England

· At-Bristol Planetarium, [63], Bristol, England

· Techniquest Planetarium, [64], Cardiff, Wales

· South Downs Planetarium, [65], Chichester, England
· Royal Observatory, Edinburgh, [66], Edinburgh, Scotland

· Glasgow College of Nautical Studies Planetarium, [67], Glasgow, Scotland

· Glasgow Science Centre Planetarium, [68], Glasgow, Scotland

· University of Glasgow Planetarium, [69], Glasgow, Scotland

· The Spaceguard Centre Planetarium, [70], Knighton, Powys, Wales

· Yorkshire Planetarium, [71] Harewood House, Leeds, England

· National Space Centre, [72], Leicester, England

· World Museum Liverpool Planetarium, [73], Liverpool, England

· Peter Harrison Planetarium, [74], London, England

· London Planetarium (closed in 2006), London, England

· Jodrell Bank Planetarium (closed in 2003), [75], Macclesfield, England

· Natural Science Centre Planetarium, [76], Newchapel, England

· Plymouth Planetarium, [77], Plymouth, England

· Dark Sky Wales Planetarium, [78], Pontypridd, Wales

· University of St Andrews Mobile Planetarium, [79], St. Andrews, Scotland

· Lockyer Observatory and Planetarium, [80], Sidmouth, England

· Southend Central Museum, [81], Southend-on-Sea, England

· Wynyard Woodland Park Planetarium, [82], Thorpe Thewles, England

· The Astronomy Centre Planetarium, [83], near Todmorden, England

· INTECH Planetarium, [84], Winchester, England

· AURIGA Star Dome, [85], Worksop, England

· Island Planetarium, [86], Yarmouth, Isle of Wight, England

· Ukraine 

· Kiev Planetarium
· Kharkov Planetarium, Ukraine
· Donetsk Planetarium

· Other 

· Aboard the RMS Queen Mary 2, the first planetarium at sea-->

This list is incomplete; you can help by expanding it.

[edit] North America
· Canada 

· Telus World of Science, Edmonton, Alberta
· H. R. MacMillan Space Centre, Vancouver, British Columbia
· Manitoba Museum, Winnipeg, Manitoba
· Doran Planetarium, [87], Sudbury, Ontario
· McLaughlin Planetarium, Toronto, Ontario. Closed 1995, building still extant.

· W.J. McCallion Planetarium, [88], Hamilton, Ontario
· Montreal Planetarium, Montreal, Quebec
· Northern Lights Centre, [89], Watson Lake, Yukon
· Costa Rica 

· Planetario Ciudad de San José, [90], San José
· Mexico 

· Planetario Digital Móvil | Ecosistemas de México, [91], Mexico City
· Planetarios Mexicanos, [92], Jalisco, Mexico
· Planetario Luis Enrique Erro, [93], Mexico City
· Planetario Papalote Museo del Niño, [94], Mexico City
· Planetario "Valente Souza" de la Sociedad Astronómica de México, [95], Mexico City
· Planetario Severo Diaz Galindo, [96], Guadalajara
· Planetario Alfa, [97], Monterrey
· Planetario IMAX DOMO de Puebla, [98], Puebla
· Planetario Explora del Museo de Ciencias, [99], León
· Planetario "Lic. Felipe Rivera" de CECONEXPO, [100], Morelia
· Planetario Móvil "Shimba Caa Ana", [101], Cancún
· Planetario "Dr. Arcadio Poveda Ricalde" del Centro Cultural de Sinaloa, [102], Culiacán
· Planetario Hidalgo del Museo Rehilete, [103], Pachuca, Hidalgo
· Planetario de Cajeme en el Parque Infantil "Ostimuri", [104], Ciudad Obregón
· Planetario "José Martínez Rocha" del Área de Astronomía del DIF-US, [105], Magdalena de Kino
· Planetronix Móvil de Sistemas Educativos en Astronomía, [106], Guaymas
· Planetario Móvil de Ludocosmos, [107], Hermosillo
· Planetario Tabasco 2000, [108], Villahermosa
· Planetario de Ciudad Victoria "Dr. Ramiro Iglesias Leal" del Parque Recreativo y Cultural Siglo XXI, [109], Ciudad Victoria
· Planetario de la Escuela Náutica Mercante de Tampico, [110], Tampico
· Ziga Zag, Centro de Ciencias, Consejo Zacatecano de Ciencia y Tecnología, [111], Zacatecas
[edit] United States
· Alabama 

· W.A. Gayle Planetarium, Montgomery
· Arkansas 

· EpiSphere at the Aerospace Education Center, Little Rock
· Arizona 

· Dorrance Planetarium at the Arizona Science Center, [112], Phoenix
· Flandrau Science Center at the University of Arizona, [113], Tucson
· California 

· Charles F. Hager Planetarium at San Francisco State University, [114], San Francisco
· Chabot Space & Science Center, [115], Oakland
· Fujitsu Planetarium at De Anza College, [116], Cupertino
· Griffith Observatory, Los Angeles
· Holt Planetarium, Lawrence Hall of Science, Berkeley
· Morrison Planetarium at the California Academy of Sciences, [117], San Francisco
· Rosicrucian Egyptian Museum, San Jose - a purpose-built planetarium rendered in an Ancient Egyptian architectural style

· Schreder Planetarium, Redding
· Tessman Planetarium at Santa Ana College, Santa Ana
· Colorado 

· Gates Planetarium at Denver Museum of Nature and Science, [118], Denver
· Connecticut 

· Treworgy Planetarium at Mystic Seaport, Mystic
· District of Columbia 

· Albert Einstein Planetarium, National Air and Space Museum, Smithsonian Institution
· Rock Creek Park Planetarium, [119]
· Florida 

· Alexander Brest Planetarium, Museum of Science & History, Jacksonville Using a Konica Super MediaGlobe II projector, the first in Florida.

· BCC Planetarium & Observatory, [120], Cocoa
· Buehler Planetarium and Observatory, [121], Fort Lauderdale
· Kika Silva Pla Planetarium, [122], Gainesville, opened to the public in September 2007 and is located on the Northwest Campus of Santa Fe College
· Miami Museum of Science & Planetarium, Miami, opened in 1966

· Seminole Community College Planetarium at Seminole Community College, [123], Sanford
· Georgia 

· Fernbank Planetarium at the Fernbank Science Center, Atlanta
· Mark Smith Planetarium at the Museum of Arts and Sciences, [124], Macon
· Omnisphere Theater, Coca-Cola Challenger Space Science Center, Columbus State University, Columbus
· Rollins Planetarium at Young Harris College, [125], Young Harris
· Tellus Planetarium at Tellus: Northwest Georgia Science Museum, Cartersville
· Guam 

· University of Guam Planetarium, Agana
· Hawaii 

· Imiloa Astronomy Center of Hawaii, [126], Hilo
· Jhamandas Watumull Planetarium at the Bernice P. Bishop Museum, [127], Honolulu
· Idaho 

· Capital High School, Boise
· Illinois 

· Adler Planetarium, Chicago
· Cernan Earth and Space Center, Triton College, River Grove
· Illinois State University Planetarium, [128], Normal
· Lakeview Museum planetarium [129], Peoria
· Staerkel Planetarium, Parkland College, Champaign
· Strickler Planetarium at Olivet Nazarene University, [130], Bourbonnais
· Indiana 

· Marion High School, Marion, Indiana

· Iowa 

· Bettendorf High School, Bettendorf
· Kentucky 

· Gheen's Science Hall & Rauch Planetarium at University of Louisville, [131], Louisville
· East Kentucky Science Center, [132], Prestonsburg
· Golden Pond Planetarium, [133], Golden Pond
· Hardin Planetarium at Western Kentucky University, [134], Bowling Green
· Hummel Planetarium at Eastern Kentucky University, Richmond
· Louisiana 

· Irene W. Pennington Planetarium, [135], Baton Rouge
· Maryland 

· Arthur Storer Planetarium, Prince Frederick, named after the first astronomer in the American colonies and the original namesake of Halley's Comet
· Davis Planetarium at the Maryland Science Center, [136], Baltimore
· Massachusetts 

· Framingham State College Planetarium, Framingham
· George Alden Planetarium at the Ecotarium, Worcester
· Charles Hayden Planetarium at the Museum of Science, Boston
· Michigan 

· Abrams Planetarium, Michigan State University, East Lansing
· Argus Planetarium, [137], Ann Arbor
· Cranbrook Planetarium, [138], Bloomfield Hills
· Dassault Systemes Planetarium at the New Detroit Science Center, [139], Detroit
· Delta College Planetarium & Learning Center, [140], Bay City
· Longway Planetarium, [141], Flint
· Shiras Planetarium, [142], Marquette
· Roger B. Chaffee Planetarium, Public Museum of Grand Rapids, Grand Rapids
· Minnesota 

· Minneapolis Planetarium, Minneapolis Public Library, Minneapolis. Until the MPL's central branch was closed and demolished in 2002, the Minneapolis Planetarium has the oldest extant projector (installed in 1954). A new public library opened in its place in 2006, and a new planetarium with modern digital projection capabilities is planned to be added to the building in 2011.

· Mayo High School, Rochester
· Missouri 

· James S. McDonnell Planetarium, St. Louis
· Nebraska 

· Mallory Kountze Planetarium (UNO), Omaha
· Martin Luther King, Jr. Planetarium, Omaha

· Ralph Mueller Planetarium, Lincoln
· New Hampshire 

· McAuliffe-Shepard Discovery Center, [143], Concord
· New Jersey 

· Dreyfuss Planetarium at the Newark Museum, [144], Newark
· Longo Planetarium at County College of Morris, [145], Randolph
· New Jersey State Museum Planetarium, Trenton
· Princeton Day School Planetarium, Princeton
· The Planetarium at RVCC, North Branch
· New Mexico 

· Lodestar Astronomy Center, [146], Albuquerque
· New York 

· Andrus Planetarium, Hudson River Museum, Yonkers
· Edwin Hubble Planetarium, in Edward R. Murrow High School, Brooklyn
· Hayden Planetarium, American Museum of Natural History, New York City
· Muse Planetarium, Brooklyn Children's Museum, Brooklyn
· Northeast Bronx Planetarium, in Harry Truman High School, Bronx
· Strasenburgh Planetarium, Rochester; part of the Rochester Museum and Science Center
· Suits-Bueche Planetarium, Schenectady
· Vanderbilt Planetarium, Vanderbilt Museum, Centerport
· Wagner College Planetarium, Staten Island
· North Carolina 

· Cummins Planetarium at the Rocky Mount Children's Museum & Science Center, [147] Rocky Mount
· Ingram Planetarium [148], Sunset Beach
· Kelly Planetari at Discovery Place, Charlotte
· Margaret C. Woodson Planetarium at Horizons Unlimited, [149] Salisbury
· Morehead Planetarium and Science Center at the University of North Carolina at Chapel Hill, [150], Chapel Hill - the first planetarium built on a U.S. college campus

· Robeson County Planetarium Science and Technology, [151] Lumberton
· Schiele Museum of Natural History and Planetarium, Gastonia
· SciPlanetarium at SciWorks, Winston-Salem
· Ohio 

· Anderson Hancock Planetarium, [152], Marietta College, Marietta
· Appold Planetarium, [153], Lourdes University, Sylvania
· BGSU Planetarium, Bowling Green State University, Bowling Green
· Clark Planetarium, [154], Shawnee State University, Portsmouth - the first Konica-Minolta Mediaglobe 3D system in the United States

· Hoover-Price Planetarium at McKinley Presidential Library & Museum, [155], Canton
· Ritter Planetarium & Brooks Observatory, University of Toledo, [156], Toledo
· Shafran Planetarium at Cleveland Museum of Natural History, [157], Cleveland
· Ward-Beecher Planetarium at Youngstown State University, [158], Youngstown
· Westlake Schools Planetarium, Westlake
· Oklahoma 

· James E. Bertelsmeyer Planetarium at the Tulsa Air and Space Museum & Planetarium, Tulsa
· Kirkpatrick Planetarium at the Omniplex Science Museum, Oklahoma City
· Oregon 

· Harry C. Kendall Planetarium, Oregon Museum of Science and Industry, Portland
· Pennsylvania 

· Buhl Digital Dome, [159], Carnegie Science Center, Pittsburgh
· Fels Planetarium at the Franklin Institute, Philadelphia
· Hatter Planetarium at Gettysburg College, Gettysburg
· Steel Valley High School, Munhall
· Puerto Rico 

· UPRM Planetarium, University of Puerto Rico at Mayagüez, Mayagüez
· Rhode Island 

· Roger Williams Park Museum of Natural History and Planetarium, Providence
· Tennessee 

· Bays Mountain Planetarium at Bays Mountain Park, Kingsport
· CyberSphere Digital Theater at the Renaissance Center, [160], Dickson
· Sudekum Planetarium at Adventure Science Center, Nashville
· Texas 

· Angelo State Planetarium, Angelo State University, San Angelo
· Burke Baker Planetarium at the Houston Museum of Natural Science, Houston - the first full digital dome theater in the U.S.

· Gene Roddenberry Planetarium, El Paso
· Noble Planetarium, Museum of Science & History, Fort Worth
· The Planetarium at UT Arlington, Arlington
· Utah 

· Clark Planetarium, Salt Lake City
· Ott Planetarium at Weber State University in Ogden. Produces original content for small planetaria with an all-undergraduate production team.

· Virginia 

· Chesapeake Planetarium, [161] Chesapeake
· David M. Brown Planetarium, Arlington
· J. Calder Wicker Planetarium, Fork Union
· Hopkins Planetarium at the Science Museum of Western Virginia, [162], Roanoke
· John C. Wells Planetarium, [163], Harrisonburg
· Norfolk State University Planetarium, [164], Norfolk
· Mary D. Pretlow Planetarium, [165], Norfolk
· Radford University Planetarium, [166], Radford
· Virginia Living Museum, Newport News
· Washington 

· University of Washington Planetarium, Seattle
[edit] Oceania
· Australia 

· Sir Thomas Brisbane Planetarium, [167], Brisbane
· Melbourne Scienceworks Museum Planetarium, [168], Melbourne
· Horizon - the Planetarium, [169], Perth
[edit] South America
· Argentina 

· Galileo Galilei planetarium, Buenos Aires
· Hogar de los Planetarios Portátiles, [170]
· Complejo Planetario Malargüe, [171], Malargüe
· Hogar de los Planetarios Portátiles, [172]
· Sociedad Privada de Planetarios Portatiles, [173]
· Brazil 

· Rio de Janeiro Planetarium Foundation, [174], Rio de Janeiro
· Carmo Planetarium, São Paulo
· Ibirapuera Planetarium, São Paulo
· Chile: 

· Planetarium of the University of Santiago, [175], Santiago
· Colombia 

· Planetario de Bogotá, [176], Bogotá
· Venezuela 

· Planetario Humboldt, Caracas
· Planetario del Museo de los Niños de Caracas, Caracas
· Planetario Simón Bolívar, Maracaibo
· Planetario Fundación la Salle de Ciencias Naturales La Salle, Punta de Piedra Nueva Esparta
[edit] Planetarium computer software
Since the invention of the personal computer, the planetarium concept has been extended to include software that displays a realistic sky image. Not all astronomy software can be considered to be planetarium software. While there is no generally-accepted definition of the word planetarium in this context, planetarium software generally contains the following features at a minimum:

· A realistic sky image as seen from Earth

· The ability to display sky motions in real-time

· The ability to animate time changes backwards and forwards

[edit] Planetarium manufacturers
The list below gives the name of firms that have made more than five planetariums, with state they are located in if in the United States, otherwise, the nation. Included are the names of the various models offered by each firm, and an approximate total number sold for each firm. The symbol D after the total indicates the firm is no longer in business or no longer making planetariums.

· Aquarian -- New York -- 20 D

· [177] AsterDomus -- Brasil -- Portable planetaria manufacture.

· Baader -- Germany -- Großplanetarium, Schulplanetarium, Planetarium 2000

· Digitalis Education Solutions, Inc., Bremerton, WA USA: Manufacturers and sellers of Digitarium digital planetarium systems for portable and fixed domes and Digitalis inflatable domes. Approximately 150 customers on five continents as of July, 2008.

· The Elumenati, Milwaukee and Asheville NC -- Single-channel digital projection solutions for fixed and portable domes; lenses, projectors, inflatable domes, and software; GeoDome turnkey immersive learning environments; services including custom installations and content consulting

· Evans & Sutherland -- Utah Digistar 1, Digistar 2—30, Digistar 3—over 120

· E-Planetarium, Houston, Texas -- Discovery Dome portable fulldome digital theater with mirror or fisheye projection, Go-Dome inflatable dome—more than 40 in 13 countries

· Fengfei—China—TX 6, 8, 9, 10, 11, 16—50

· Farquhar -- Pennsylvania -- 40 D

· Galileo—Italy—S1, S III—20

· Gambato—Italy—30

· Global Immersion -- UK, Colorado, Canada—Fidelity fulldome and large-format solutions , (using an open architecture Media Server solution, runs Global Immersion Media Director software and SCISS' Uniview real-time data visualization platform)

· Goto—Japan—EX-3, E-5, Eros, Venus, G1014, GE, GE II, GE 6, GM-AT, GS 6, GM-15, Chronos, Helios, GR-T, M-1, S-3, Super Helios—Total is uncertain, about 400 outside Japan. It is said the Japanese government placed an EX-3 in every elementary school in Japan.

· Ohira Tech - Japan, Megastar -7

· Hangzhou—China—20

· Jindu—China—J8, J10—15

· Portable Planetariums Home (http://www.planetarios.com) - Argentina - Over 150

· Minolta -- Japan—Geministar, Infinium, MO-6, MS-8, MS-10, Series II, Cosmoleap—over 250

· MMI Corp. -- Maryland -- Starworlds (identical to Nova Junior) or Model 6500, 7700, 8800 (identical to Apollo Portable),

· Moscow—Russia—Eline, UP-2, UP-4—about 10

· Planetronix -- Mexico -- about 10

· RSA Cosmos—France—Cosmodyssee, SN 88, SN 95—20

· Science First/Starlab Yulee, Florida Manufacturers/Sellers of Starlab Portable Planetariums and Digital Starlabs. Over 650 systems on 6 continents as of December 2010 and growing.

· Sky-Skan -- New Hampshire -- SkyVision, Definiti (runs DigitalSky 2 software)

· Spitz -- Pennsylvania -- A, A1, A2, A3, A3P, A3P', A4, A4RPY, A5, 373, 512, B, C, Spitz Junior (actually made under license by Harmonic Reed), Nova I or Nova Junior (Harmonic Reed under license), Nova II, Nova III, STP, STS, Spitz School—over 500

· TSA -- Ohio -- Emmons, TSA—6 D

· Viewlex—New York—Apollo I, Apollo II, Apollo III, Apollo Portable—125 D

· XTY—China—15

· Zeiss -- Germany—Mark I to VI, Universarium VII to IX, ZKP-1, ZKP-2 to ZKP-4 (Skymaster), RFP (Spacemaster), Starmaster—400

[edit] See also
· Amateur astronomy
[edit] External links
· IPS/APLF worldwide list
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