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Paranormal investigation movie real
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Scientific skills vte Study reportedly haunted sites for ghosts Ghost hunting is the process of examining sites that are reported to be haunted by ghosts. Typically, a ghost hunting team will try to gather evidence to support the existence of paranormal activity. Ghost hunters use a variety of electronic devices, including EMF meters, digital thermometers, both
handheld and static digital camcorders, including thermographic cameras and night vision cameras, as well as digital audio recorders. Other more traditional techniques are also used, such as conducting interviews and researching the history of supposedly haunted places. Ghost hunters can also refer to themselves as paranormal investigators. [1] Ghost
hunting has been heavily criticised for its dismissal of the scientific method. No scientific study has ever been able to confirm the existence of ghosts. [2] [3] This practice is considered a pseudoscience by the vast majority of educators, academics, science writers, and skeptics. [4] [5] [6] [7] [8] [9] [10] [11] The science historian Brian Regal described ghost
hunting as a disorganized exercise in emptiness. [4] History of paranormal research dates back to the 1700s, with organizations like the Society for Psychical Research investigating spiritual issues. Psychic researcher Harry Price published his Confessions of a Ghost-Hunter in 1936. [12] Ghost hunting was popularized in the 2000s by Most Haunted and
Ghost Hunters, combined with the increasing availability of high-tech equipment. The Atlantic Paranormal Society reported a doubling in their membership in the late 2000s, attributing this to television programs. Despite its lack of acceptance in academia, the popularity of ghost-hunting reality TV shows has influenced a number of individuals to take up the
pursuit. [13] Small businesses offering ghost hunting equipment and paranormal exploration services increased in the early 2000s. Many offer electromagnetic field (EMF) meters, infrared motion sensors and devices billed as ghost detectors. The paranormal boom is such that some small ghost-hunting related companies enjoy increased profits through
podcast and website advertising, books, DVDs, videos and other commercial companies. [14] A ghost hunting group called A Midwest Haunting based in Macomb, Illinois, reported that the number of people taking his trips had tripled, jumping from about 600 in 2006 to 1,800 in 2008. Others, such as Marie Cuff of the Idaho Spirit Seekers pointed to increased
traffic on their websites and message boards as an indication that ghost hunting was becoming more accepted. Participants say that ghost hunting allows them to enjoy the friendship of like-minded people and actively pursue their interest in the paranormal. According to Jim Willis of Ghosts of Ohio, his group's membership had doubled and grown to 30
members since it was founded in 1999 and includes both true believers and assembled skeptics. Willis says his group is looking for answers, somehow, and that skepticism is a prerequisite for those who want to be taken seriously in this area. [13] Author John Potts says that today's pursuit of amateur ghost hunting can be traced back to the spiritualist era
and early organizations founded to investigate paranormal phenomena, such as London's The Ghost Club and the Society for Psychical Research, but that modern studies are related to academic parapsychology. Potts writes that modern ghost hunting groups ignore the scientific method and instead follow a form of techno-mystery. [11] The popularity of
ghost hunting has led to some damage. Unaware that a creepy home in Worthington, Ohio was occupied, a group of teenagers stepped on the edge of the property to explore. The homeowner shot at the teens' car as they left, seriously injuring one. [15] A woman in search of ghosts was killed in a fall from a University of Toronto building. [16] An offshoot of
ghost hunting is the commercial ghost tour performed by a local guide or tour operator who is often a member of a local ghost hunt or paranormal investigation group. As both tour operators and owners of the supposedly haunted properties share profits from such businesses typically ranges between $50 and and per person), some believe that the
allegations of hauntings are exaggerated or fabricated to increase attendance. [17] The city of Savannah, Georgia is said to be the American city with the most ghost tours, Who has more than 31 from 2003. [18] [19] Notable paranormal investigators Harry Price Main article: Harry Price Harry Price (January 17, 1881 – March 29, 1948) was a British
parapsychologist, psychic researcher and author who gained public attention for his studies of mental phenomena and his detection of fraudulent spiritual media. He is best known for his well-known investigation into the allegedly haunted Borley Rectory in Essex, England. Price's exploits gained wide exposure in a 1950 book, Harry Price, Biography of a
Ghost Hunter by Paul Tabori. He was also a longtime member of the Ghost Club based in London. Price joined the Society for Psychical Research (SPR) in 1920, and used his knowledge of stage magic to euthanize fake media. [20] In 1922, he revealed the 'breath' of photographer William Hope. [21] That same year, he travelled to Germany with Eric
Dingwall and examined Willi Schneider at the home of Baron Albert von Schrenck-Notzing in Munich. [23] In 1923, Price revealed the medium Jan Guzyk. According to Price the man was wise, especially with his feet, which was almost as useful to him as his hands in producing phenomena. [24] Price wrote that the photographs depicting the ectoplasm of the
medium Eva Carrière taken with Schrenck-Notzing looked artificial and two-dimensional out of cardboard and newspaper portraits, and that there was no scientific control as both of her hands were free. In 1920 carrière was studied by psychic researchers in London. An analysis of her ectoplasm showed that it was made of chewed paper. She was also
examined in 1922 and the results of the tests were negative. [25] In 1925, Price examined Maria Silbert and caught her using her feet and toes to move objects in the seance room. [26] He also examined the direct voice of George Valiantine in London. In seance Valiantine claimed to have contacted the spirit of the composer Luigi Arditi , speaking in Italian.
Price wrote down every word attributed to Arditi, and they were considered to be word-for-word battles in an Italian phrase-book. [27] In 1926, Price formed the National Laboratory of Psychical Research as a rival to the Society for Psychical Research. [28] Price formally agreed to the University of London to equip and equip a department of psychological
research and borrowed equipment from the National Laboratory and its library. The University of London Board of Studies in Psychology responded positively to this proposal. Price had a number of public disputes with the SPR, most notably regarding the stated media Rudi Schneider. [29] [30] Price exposed Frederick Munnings, who claimed to produce the
independent spirit voices Julius Caesar, Dan Leno, Hawley Harvey Crippen and King Henry VIII. Price also invented and used a piece of apparatus known as a voice control recorder and proved that all voices were those of Munnings. In 1928, Munning admitted fraud and sold his confessions to a Sunday newspaper. [31] In 1933, Frank Decker was studied
by Price at the National Laboratory of Psychical Research. [32] Under strict scientific scrutiny, which Price designed, Decker failed to produce any phenomena whatsoever. [33] Price's psychic research continued with studies of Karachi's Indian rope trick and fire-walking abilities of Kuda Bux In 1936, Price broadcast from a supposedly haunted manor house in
Meopham, Kent for the BBC and published The Confessions of a Ghost-Hunter and The Haunting of Cashen's Gap. This year, Price's library on permanent loans to the University of London (see external links below), was followed shortly after laboratory and exploration equipment. In 1937 he performed further television experiments in fire-walking with
Ahmed Hussain at Carshalton and Alexandra Palace, and also rented Borley Rectory for a year. The following year, Price re-established the Ghost Club, with itself as president, modernizing it and changing it from a spiritualist association to a group of more or less open-minded skeptics who gathered to discuss paranormal topics. He was also the first to join
women in the club. Price drafted a bill regulating psychic practitioners, and in 1939 he organized a national telepathic test in the journal John O'London's Weekly. During the 1940s, Price concentrated on writing, and the works The Most Haunted House in England, Poltergeist Over England and The End of Borley Rectory were all published. Price's friends
included other debunkers of fake media like Harry Houdini and the journalist Ernest Palmer. [34] [35] Ed and Lorraine Warren Main article: Ed and Lorraine Warren Edward Warren Miney (17th Century). On September 31, 1926 – August 23, 2006) and Rita Warren (born Moran, January 31, 1927- April 18, 2019) were American paranormal investigators and
authors associated with prominent reports of haunting from the 1950s to the present. Edward was a U.S. Navy veteran and former World War II police officer who became a self-taught and self-taught demonologist, author and lecturer. Lorraine claims to be a clairvoyant and a light trance medium who worked closely with her husband. In 1952, Warrens
founded the New England Society for Psychic Research, the oldest ghost hunting group in New England. They authored numerous books on the paranormal and on their private studies of various reports on paranormal activity. They claimed to have investigated more than 10,000 cases during their careers been involved in various supernatural claims such
as the Snedeker family unforgettable, Enfield Poltergeist and Smurl unforgettable, as well as allegations of demonic possession in the trial of Arne Cheyenne Johnson. The Warrens are best known for their involvement in the 1976 Amityville Horror case, in which New York couple George and Kathy Lutz claimed their house was haunted by a violent, demonic
presence so intense that it ultimately drove them out of their homes. The Amityville Horror Conspiracy writers Stephen and Roxanne Kaplan characterized the case as a hoax. [36] Lorraine Warren told a reporter for The Express-Times newspaper that Amityville Horror was not a hoax. The reported unforgettable was the basis of the 1977 book The Amityville
Horror and adapted in the 1979 and 2005 films of the same name, while serving as inspiration for the film series that followed. Warrens' version of events is partially adapted and portrayed in the opening sequence of The Conjuring 2 (2016). According to Benjamin Radford, the story was refuted by eyewitnesses, examinations and forensic evidence. [37] In
1979, attorney William Weber allegedly stated that he, Jay Anson, and the residents invented the horror story of many bottles of wine. [38] General criticism of the Warrens includes those of skeptics Perry DeAngelis and Steven Novella, who examined Warren's evidence and described it as blarney. [39] Skeptical investigators Joe Nickell and Ben Radford
also concluded that the more famous hauntings like amityville and the Snedeker family haunt, did not happen, and had been invented. [37] Stories of ghosts and hauntings popularized by the Warrens have been adapted as or have indirectly inspired dozens of films, TV series and documentaries, including 17 films in the Amityville Horror series and six films in
The Conjuring Universe, including Annabelle, Annabelle: Creation, and Annabelle Comes Home, spin-off prequels of The Conjuring. John Zaffi's Main Article: John Zaffis John Zaffis (born December 18, 1955) is a paranormal researcher based in Connecticut, USA. He starred in Syfy paranormal reality TV show, Haunted Collector, and runs the Paranormal
and Dermatology Research Society of New England, which he founded in 1998. According to Zaffis, he spent his first years studying under his uncle and aunt, Ed and Lorraine Warren. [40] Zaffis teaches at colleges, universities and libraries around the world, [41] and currently operates the Museum of the Paranormal located in Stratford, Connecticut. He also
starred in and wrote the documentary Museum of the Paranormal, which was released in the spring of 2010 and produced by New Gravity Media. [42] His first book, Shadows of the Dark, was written with Brian McIntyre and published in 2004 through iUniverse. He has also appeared on unsolved mysteries, News Live,[43] and Discovery Channel
documentaries Little Lost Souls and A Haunting in Connecticut,[44] as well as two episodes of A Haunting (The Possessed and Ghost Hunter), in which the protagonists of both episodes are depicted as being possessed by demons. In the 2008 docudrama The Possessed, he plays himself as a demonologist. [45] Zaffis has been a frequent guest on the
long-running radio program Coast to Coast AM. Faith Statistics According to a survey conducted in October 2008 by the Associated Press and Ipsos, 34 percent of Americans say they believe in the existence of ghosts. [13] In addition, a Gallup survey conducted on 6-8. of Americans found that ghosts exist, with faith declining with age. [46] [47] After
examining three countries (the United States, Canada and the United Kingdom), the study also mentioned that more people believe in haunted houses than any of the other paranormal elements tested, with 37% of Americans, 28% of Canadians, and 40% of Brits believing. [47] [48] In 2002, the National Science Foundation identified haunted houses, ghosts,
and communication with the dead among pseudoscientific beliefs. [5] Skepticism Critics question the ghost hunting method, especially its use of instrumentation, since there is no scientifically proven link between the existence of ghosts and cold spots or electromagnetic fields. According to skeptical investigator Joe Nickell, the typical ghost hunter is
practicing pseudoscience. [49] Nickell says that ghost hunters often arm themselves with EMF meters, thermometers that can identify cold spots, and wireless microphones that eliminate background noise, and points out that the equipment used to try to detect ghosts is not designed for the job. The least likely explanation for any given reading is that it's a
ghost, insists Nickell. Balls of light that appear in images, he says, are often particles of dust or moisture. Voices picked up by tape recorders can be radio signals or noise from the recorder, EMF detectors can be set off by faulty wires, microwave towers,[13] iron, recording equipment, or cell phones, and heat sensors can pick up reflections out of mirrors or
other metal surfaces. Nickell has also criticized the practice of searching only in the dark, saying that since some ghosts are described as shadows or dark devices, he performs searches in lit rather than form-like conditions. [50] According to investigator Benjamin Radford, most ghost hunting groups, including The Atlantic Paranormal Society, make many
methodological errors. After watching episodes of Ghost Hunters and other similar programs, it quickly becomes clear to anyone with a background in science that the methods used are both illogical and unscientific. Anyone can be a ghost investigator, not to consider alternative explanations for abnormal ... Phenomena feelings and feelings as evidence of
ghostly encounters. Incorrect and unscientific survey methods, for example, using untested tools and equipment, sampling errors, ineffective use of recording devices and focusing on the history of the location... and not the phenomena. In his article for skeptical inquirer Radford concludes that ghost hunters should worry about doing a truly scientific study I
think that if ghosts exist, they are important and deserve to be taken seriously. Most of the efforts to examine ghosts so far have been badly flawed and unscientific - and, unsurprisingly, fruitless. [8] Although some ghost hunters believe that spheres are of supernatural origin, skeptic Brian Dunning says that they are usually particles of dust reflected by light
when an image is taken, sometimes it can be insects or water droplets. He argues that there are no plausible hypotheses that describe the mechanism by which a person who dies will become a hovering ball of light that appears on film but is invisible to the eye. He believes that there is no science behind these beliefs; If there were then there would be some
kind of discussion of who, what and why this can happen. In his studies, he can find no plausible hypothesis that bullets are somewhat paranormal. [51] Science writer Sharon Hill reviewed over 1,000 amateur research and study groups (ARIGs) and wrote that 879 identified themselves with the category of ghosts. Hill reports that many groups used the terms
science or science when describing themselves; but they overwhelmingly show neither understanding of nor adherence to scientific norms. ARIGs often promote their paranormalist point of view as scientifically based, especially in community presentations or lectures at educational facilities. While science-minded observers can easily spot the anemic and
sloppy scholarship of popular paranormal study, the public, unaware of the basic mistakes ARIGs make, can be persuaded by jargon and sciencey symbols. Hill sees the supernatural bias of such groups as an indication of how far away ARIG participants really are from the established scientific community. [7] In Hill's 2017 book Scientifical Americans
reviewed by historian Brian Regal for Skeptical Inquirer magazine, Regal writes that this is a timely book as it comes at a time when many question science. Regal wonders why believers think that untutored amateurs know more (and are more trustworthy) than professional scholars. He asks why there is little discussion about philosophical and theological
aspects of their work for example he theoretical questions like What is a ghost? and Does one's religion in life determine whether they can become a ghost in death?. Hill provides a historiography of the area paranormal interest: interest: UFOs and ghosts. She does not insult or ridicule the people she writes about, but explains their stories through case
studies. Regal believes this book will not deter believers in the paranormal, but it is an important part of a growing literature on amateur paranormal research. Regal states that paranormal scientists do not participate in scientific discovery, but are engaging happily in confirmation bias, selective evidence collection, and backlash effect, while constantly
complaining that it's the other side doing it. ... They, like all of us, are ultimately not searching for ghosts... they are looking for themselves. [52] In May 2018, Kenny Biddle, a skeptical investigator of paranormal allegations, spent a night at the White Hill Mansion in Fieldsboro, New Jersey with a group of other skeptics. The mansion, built in 1757, has
traditionally been visited by many ghost hunting teams who claim to have experienced paranormal activity and communicate with spirits via EVPs while there. According to Biddle, many of the ghost hunters claimed that the EVps they achieved were not just random answers; it was direct, intelligent answers to specific questions. To challenge these claims,
Biddle's group conducted a controlled experiment: the group recorded audio while asking for liquor in the Mansion to help them find a small foam toy hidden somewhere on the site by a third party. They asked direct questions, but no answers were found during the audio review. Biddle subsequently resets the experiment and has offered ghost hunters a prize
to prove their claim that they can get direct responses from spirits via EVP. [53] Methods and equipment A handheld infrared thermometer of the type used by some ghost hunters, uses a variety of techniques and tools to investigate alleged paranormal activity. [54] [55] Although there is no universal acceptance among ghost hunters of the following methods,
a number of these are often used by ghost hunting groups. [56] Still photography and video: using digital, night vision, infrared, and even disposable cameras. EMF meter: for detecting possibly unexplained fluctuations in electromagnetic fields. Tablet PC: to record data, audio, video and even environmental fluctuations such as electromagnetic fields. [56]
Ambient temperature measurement: using thermographic cameras, thermal imaging cameras, infrared thermometers and other infrared temperature sensors. All these methods measure only surface temperature and not ambient temperature. [57] Digital and analog audio recording: to capture all unexplained sounds and electronic voice phenomena (EVPs)
that can be interpreted as disembodied voices. Compass: Some ghost hunters use a compass to determine the location of paranormal spots, similar to EMFs. Geiger counter: to measure fluctuations in radiation. Infrared and/or motion sensors: to detect possible abnormal movements within a given area or to help create a controlled environment in which
human movement is detected. Air quality monitoring equipment: assessment of gases such as carbon monoxide, which are thought to contribute to reports of paranormal activity. Infrasound monitoring equipment: to assess the level of sound vibrations. Dowsing rods: usually constructed of brass and bent into an L-shape. Healers, media or clairvoyants:
trance media or sensitive persons are believed to have the ability to identify and come into contact with spiritual entities. Demonologists, exorcists and clergy: persons who can say prayers, give blessings, or perform rituals in order to purify a location of alleged ghosts, demons, poltergeists, or negative energy. Lights out: according to ghost hunting enthusiast
websites, many ghost hunters prefer to conduct their surveys during peak evening hours (midnight to 4 a.m.). Ghost Box: A radio with a frequency scanning mode that some ghost hunters claim allows communication with spirits. Interviews: gathering testimony and accounts of alleged hauntings. Historical research: researching the history of the site being
investigated. A Ouija board to communicate with spirits. Night vision and full-spectrum video and photography are used by ghost hunters to visualize areas of the light spectrum unseen by the human eye, including infrared (IR) and ultraviolet (UV). Trigger objects are props or tools that ghost hunters claim can be used to attract a device to interact. According
to ghost hunters, this can be any object that can bring emotion or connection such as a teddy bear, photo or a wedding band, and some pieces of equipment are designed in a trigger object to help detect a presence around the object. Thermographic cameras, according to ghost hunters, are useful in detecting and visualizing temperature changes during an
investigation. According to ghost hunters, they are briefly known as a 'thermal'. According to a psychic medium, dogs growling and barking in certain places on a property and cats gravitating or looking into a particular area as if someone was present is believed to indicate an unforgettable. [58] Cold spots According to ghost hunters, a cold place is an area of
localized cold or a sudden drop in ambient temperature. Many ghost hunters use digital thermometers or heat sensors to measure such temperature changes. Believers claim that cold spots are an indicator of paranormal or spirit activity in the area; However, there are many natural explanations for rapid temperature fluctuations in structures and there is no
scientifically confirmed evidence that air temperatures exist or may affect. [59] Orbs Some ghost hunters claim that circular displayed in the are spirits of the dead or other paranormal phenomena,[60][61][62] but such visual artifacts are a result of flash photography illuminating a mote of dust or other particle, and are especially common with modern compact
and ultra-compact digital cameras. [63] [64] [65] [66] Depiction in the media Television Ghost Hunters Main article: Ghost Hunters (TV series) Ghost Hunters features the activities of a Warwick, Rhode Island ghost hunting group called The Atlantic Paranormal Society (TAPS). Since 2004, the program has garnered some of the highest ratings of any Syfy
network programming, presenting a mix of paranormal study and interpersonal drama. It has since been syndicated on NBCUniversal's sister cable channel Oxygen and also airs on the Canadian cable network, OLN. In addition to their TV venture, TAPS hosts a three-hour weekly radio show called Beyond Reality, running a website where they share their
stories, photographs and ghost hunting videos with members. TAPS cast members also appear at lectures, conferences and public events. Ghost Adventures Main article: Ghost Adventures Ghost Adventures premiered in 2008 on the Travel Channel. The TV series features ghost hunters Zak Bagans, Nick Groff (seasons 1-10), Aaron Goodwin, Billy Tolley,
and Jay Wasley as they investigate reportedly haunted places in hopes of gathering visual or auditory evidence of paranormal activity. The Haunted Collector Main article: Haunted Collector Haunted Collector has a team of paranormal investigators led by demonologist John Zaffis who examine supposedly haunted sites in hopes of identifying and removing
objects they believe can trigger supernatural activity. The objects are transported for any display in Zaffi's museum. The series premiered in 2011 on the Syfy cable TV channel, and was canceled in 2013. Film Poltergeist Main article: Poltergeist (film series) Poltergeist is the original film in the Poltergeist trilogy, directed by Tobe Hooper, co-written by Steven
Spielberg and released on June 4, 1982. The story focuses on the Freeling family, which consists of Steven (Craig T. Nelson); Diane (JoBeth Williams); Dana (Dominique Dunne); Robbie (Oliver Robins); and Carol Anne (Heather O'Rourke), who lives in a California housing estate called Cuesta Verde, which is going to be haunted by ghosts. The film depicts
a group of paranormal investigators, parapsychologists, and a spiritual medium named Tangina Barrons (Zelda Rubinstein) in their efforts to help the family. A reboot of the series, Poltergeist, was directed by Gil Kenan and released on May 22, 2015, containing the host of a paranormal-themed TV show coming to the aid of the family. Ghostbusters Main
article: Ghostbusters Ghostbusters is a 1984 American fantasy comedy film produced and directed by Ivan Reitman and written by Dan Aykroyd and Harold Ramis. Bill Murray, Aykroyd and Ramis as Peter Venkman, Ray Stantz and Egon Spengler, eccentric parapsychologists starting a ghost-catching business in New York City. Ghostbusters was released
in the United States on June 8, 1984 and grossed $242 million in the United States and more than $295 million worldwide, making it the highest-grossing comedy film of its time. It launched a media franchise that includes a 1989 sequel, two animated TV series (The Real Ghostbusters and Extreme Ghostbusters), video games and a reboot in 2016. The
Ghostbusters concept was inspired by Aykroyd's fascination with the paranormal. The Conjuring Main article: The Conjuring The Conjuring is a 2013 American supernatural horror film directed by James Wan and written by Chad Hayes and Carey W. Hayes. It's the inaugural film in The Conjuring Universe franchise, in which Patrick Wilson and Vera Farmiga
star as paranormal investigators Ed and Lorraine Warren. Their supposedly real exploits inspired the Amityville Horror story and movie franchise. In The Conjuring, the Warrens come to the aid of the Perron family, who are experiencing increasingly disturbing events in their farm in Rhode Island in 1971. The Magic was released in the United States and
Canada on July 19, 2013, and grossed over $319 million worldwide. A prequel, Annabelle, directed by John R. Leonetti, written by Gary Dauberman and produced by Peter Safran and James Wan was released in 2014. See also Legend Stumble List of ghost movies List of topics characterized as pseudoscience Paranormal television Stone Tape
References ^ Cohen, Howard (September 19, 2009). Ghost hunters say deering estate is ground zero for lost spirits. The Miami Herald. Filed from the original on October 10, 2010. Downloaded 8 January 2010. ^ Radford, Benjamin (October 27, 2006). The shady science ghost hunt. LiveScience. Downloaded 15 December 2009. ↑ Study: No Scientific Basis
for Vampires, Ghosts. Associated Press. 2015-03-25. Retrieved 2020-02-25. ^ 1.0 2.1 Regal, Brian. (2009). Pseudoscience: A critical encyclopedia. Greenwood. p. 43 75–77. ISBN 978-0-313-35507-3 ^ a b Relations between science and pseudoscience. Science and engineering indicators, 2002. National Science Foundation. Filed from the original on April
16, 2015 Downloaded 12 September 2015. ^ Dr. Olu Jenzen; Professor Sally R Munt (28 January 2014). Ashgate Research Companion to paranormal cultures. Ashgate Publishing, Ltd. p. 197–. ISBN 978-1-4724-0612-5. ^ 1.0 1.1 Hill, Sharon. Amateur Paranormal Research and Study Groups Doing 'Sciencey' Things. Csicop.org. Skeptical Inquirer - Volume
March 36.2 / April 2012. Retrieved 26. ^ 1.0 2,1 Radford, Benjamin. Ghost-hunting flaws: Science and Pseudoscience in ghost studies. Skeptical Committee for Skeptical Inquiry. Filed from the original on April 4, 2015 Downloaded 12 September 2015. ^ Schmaltz, Rodney. Struggling Healers and Ghosts: The Need for Scientific Skepticism. Huffington Post.
Huffington Post. Downloaded 12 September 2015. ^ Campbell, Hank. Think Pseudoscience is not dangerous? Ghost Hunter is looking for ghost trains killed by the real one. Science 2.0. ION Publications. Downloaded 12 September 2015. ^ 1.0 1.1 Potts, John; James Houran (2004). Ghost Hunting in the twenty-first century (From Shaman to scientist: essays
on humanity's quest for spirits). Scarecrow Press. ISBN 9780810850545. Downloaded 15 December 2009. ^ Price, Harry (1936). Confessions of a ghost hunter. Putnam. ^ a b Peterson, Skip; Associated Press (2008-05-31). Ghost-hunting groups enjoy the surge in popularity. USA Today. Downloaded December 14, 2009. ^ Scare up Paranormal Profits ^
Smyth, Julie C (2007-08-21). 'Spooky House' case divides Ohio suburb USA Today. Downloaded 2008-08-24. ^ Ghost-hunting woman dies at U of Toronto. United Press International. September 10, 2009. Downloaded December 15, 2009. ^ Howard, Philip (December 18, 2006). Confessions of a Ghost Tour Guide and Skeptic. The Committee for Skeptical
Inquiry. Downloaded 15 December 2009. ^ Walk your scaredy-pants off in Savannah. CNN.com Travel. Cnn. 2003-10-30. Downloaded 2010-05-03. ^ Rantoul Grad's film explores 'America's Most Haunted City'. News-Gazette. ^ Paul Tabori. (1974). Harry Price: The Biography of a Ghosthunter. Sphere books. p. 43-48. ISBN 0-7221-8326-7 ^ Leaves from a
psychist's Case Book by Harry Price, Page 213. ^ Hall (1978) p. 222 ^ Hall (1978) p. 136-153 ^ Harry Price. (1942). Search for truth: My life of psychological research. Collins p. 206 ^ Harry Price. (1939). Fifty years of psychological research. Longmans, Green &amp; Co. ISBN 978-0-7661-4242-8 ^ Lewis Spence. (1991). Encyclopedia of Occultism &amp;
Parapsychology. Gale Research Company. p. 1522 ^ Harry Price. (1942). Search for truth: My life of psychological research. Collins. p. 203 ^ Rene Kollar. (2000). Searching for Raymond. Lexington Books. p. 79. ISBN 978-0-7391-0161-2 ^ James Houran. (2004). From Shaman to Scientist: Essays on Mankind's Quest for Spirits. Scarecrow Press. p. 169.
ISBN 978-0-8108-5054-5 ^ Jenny Hazelgrove. (2000). Spiritualism and The British Society Between the Wars. Manchester University Press. p. 206. ISBN 978-0-7190-5559-1 ^ Paul Tabori. (1966). Harry Price: The Biography of a Ghosthunter. Live books. p. 125 ^ Paul Tabori. (1966). Harry Price: The Biography of a Ghosthunter. Live books. 132 ^ Stuart
Holroyd. (1976). Minds Without Boundaries. Aldus Books. p. 49 ^ Harry Houdini. (Reprint version of 2011). Originally published in 1924. A magician among the spirits. Cambridge University Press. p. 123. ISBN 978-1-108-02748-9 ^ Alfred Douglas. (1982). Extra-sensory forces: A century of Research. Overlook Press. p. 201. ISBN 978-0-87951-160-9 ^
Downes, Lawrence (April 14, 2005). Editorial observer; The devil we know on the island we love. New York Times. Downloaded August 17, 2011. ^ 1.0 2.1 Radford, Benjamin. The Amityville horror. Reference pages for urban explanations. Snopes.com. Downloaded October 25, 2011. ^ Associated Press (July 27, 1979). 'Amityville Horror' amplified over
bottles of wine, - lawyer. Lakeland Ledger. Downloaded October 25, 2011. ^ Patrick, Mike (October 24, 1997). Truth or fright? The ghost hunters' stories fail to rattle skeptics (Vol. 6). Connecticut Post. pp. Home, A14. ^ The New York Times, Haunted Inn Draws Horde of Believers, by Peter Applebome, 1. 2007 ^ Herald Mail, Famous Ghost Hunter tells stories
of the paranormal, by Dave McMillion, September 22, 2005 ^ Museum of the Paranormal Movie Archived 2010-01-10 at Wayback Machine ^ Paranormal Research Society of New England ^ Internet Movie Database ^ Occupied at IMDb ^ Lyons, Linda (July 12, 2005). A third of Americans think the expensive may not have gone. Gallup Poll. Gallup.
Downloaded 14 February 2010. ^ 1.0 1.1 Moore, David W. (16 June 2005). Three in four Americans believe in Paranormal. Gallup Poll. Gallup. Downloaded 14 February 2010. ^ Lyons, Linda (1 November 2005). Paranormal Beliefs Come (Super) Obviously to some. Gallup Poll. Gallup. Downloaded February 14, 2010. ^ Ettkin, Brian (October 27, 2008).
Skeptic: Ghost hunters practice 'pseudoscience'. Albany Times-Union. Filed from the original October 11, 2009. Downloaded 14 December 2009. Alt URL ^ Pomeroy, Ross. That's actually how Hunt is a ghost. Really clear science. Really clear science. Downloaded January 12, 2018. ^ Dunning, Brian. Skeptoid #29: Orbs: The Ghost in the Camera. Skeptoid.
Downloaded 2011-11-10. ^ Regal, Brian (2018). Strang Songs from the Fringe. Skeptical Inquirer. 42 (2): 60–61. ^ Biddle, Kenny. Challenging claims about electronic voting phenomena (EVP). www.csicop.org. Downloaded February 19, 2019. ^ Tung, Christen (September 7, 2016). Ghost Hunting Equipment: Tools to Get Rid of Demons by Amy Bruni.
Maggwire. ^ Ghosts Hunting Equipment Checklist. ^ a ^ a while Kirby, Carrie (October 31, 2005). Ghost hunters take advantage of the latest in technology. San Francisco Chronicle. San Francisco. ^ IR Thermography Primer Answers to the Common Questions People Ask about IR Thermography. itc infrared training center. 2010-08-21. Retrieved 2011-0306. ^ Challis, Carla (18 May 2018). 8 eerie signs that your home may be haunted. Downloaded February 7, 2019. ^ Nickell, Joe (September-October 2006). Investigative Files - Ghost Hunters. Skeptical Inquirer. 30 (5). Downloaded June 7, 2016. ^ Wagner, Stephen (January 29, 2017). Why Orbs in pictures is not proof of the paranormal. ThoughtCo.
Downloaded June 27, 2017. ^ Heinemann, Klaus; Ledwith, Miceal (2007). The Orb project. Word release. p. 23. ISBN 9781416575535. Downloaded June 27, 2017. ^ Radford, Benjamin (2017). Orbs as Plasma Life. Skeptical Inquirer. 41 (5): 28-29. ^ Flash reflections from floating dust particles. Fujifilm.com Fuji Film. Filed from the original on April 27, 2015
Downloaded June 19, 2017. ^ Cynthia Baron. Adobe Photoshop Forensics: Sleuths, Truths, and Fauxtography. Cengage Learning; 2008. ISBN 1-59863-643-X. p. 310. ^ Joe Nickell. Camera Clues: A handbook for photographic study. University Press of Kentucky; 12. ISBN 0-8131-2691-6. p. 159. Mr Dunning, Brian (February 24, 2007). Skeptoid #29: Orbs:
The Ghost in the Camera. Skeptoid. Retrieved June 15, 2017. External links Ghost hunt for Curlie Dunning, Brian (January 1, 2008). Skeptoid #81: Ghost Hunting Tools of the Trade. Skeptoid. Ghost Hunting Science Vs Pseudoscience by Steven Novella Ghost Hunting Equipment How-To's and Top Picks by Ghost-Hunting-Equipment Proton Packs and
Teddy Bears: The Pseudoscientific History of Ghost Hunting Gadgets by Popular Mechanics Retrieve from 2Fifth generation of cellular mobile communications For other purposes, see 5G (ambiguity). 5G3GPP's 5G logoIntroducedLate 2018 (end of 2018) part of a series on mobile telecommunications generation mobile telecommunications analog 0G 1G
digital 2G 2G 2G 2.5G 2.75G 3G 3.5G 3.3.3.75G 3.9G/3.95G 4G 4G/4.5G 4.5G/4.9G 5G 6G vte Telecommunications is the 5G fifth generation technology standard for broadband networks that mobile phone companies began implementing worldwide in 2019, and is the planned successor to 4G networks, which provides connection to most current mobile
phones. [1] 5G networks are expected to have more than 1.7 billion subscribers worldwide by 2025, according to the GSM Association. [2] Like its predecessors, 5G networks are mobile networks where the service area is divided into small geographical areas called cells. All 5G wireless devices in a cell are connected to the Internet and the telephone
network via radio waves via a local antenna in the cell. The main advantage of the new networks is that they will have greater bandwidth, resulting in higher download speeds,[1] eventually up to 10 gigabits per second (Gbit/s). [3] Due to the increased bandwidth, it is expected that the networks will not only serve mobile phones as existing mobile networks,
but will also be used as general ISPs for portable and desktop computers competing with existing ISPs such as cable Internet, and will also allow new applications in the Internet of Things (IoT) and machine for machine areas. 4G mobile phones are not able to use the new networks that require 5G-enabled wireless devices. The increased speed is achieved
in part by higher frequency radio waves than previously Network. [1] However, higher frequency radio waves have a shorter useful physical area that requires smaller geographical cells. For wide service, 5G networks operate on up to three frequency bands, low, medium and high. [4] [1] A 5G network will consist of networks of up to three different types of
cells, each requiring specific antenna designs, each providing a different trade-off of download speed vs. distance and service area. 5G mobile phones and wireless devices connect to the network through the highest speed antenna within range of their location: Low-band 5G uses a similar frequency range to 4G mobile phones, 600-850 MHz, giving
download speeds slightly higher than 4G: 30-250 megabits per second (Mbit/s). [4] Low-band cell towers have a range and coverage area similar to 4G towers. Mid-band 5G uses microwaves of 2.5-3.7GHz, allowing speeds of 100-900 Mbit/s, with each mobile tower providing service up to several miles in radius. This level of service is the most widespread
and should be available in most metropolitan areas by 2020. Some regions do not implement low-band, making this the minimum level of service. High-band 5G uses frequencies of 25-39 GHz, near the bottom of millimeter waveband, although higher frequencies may be used in the future. It often achieves download speeds in gigabit per second (Gbit/s)
range, comparable to cable internet. However, millimeter waves (mmWave or mmW) have a more limited range, which requires many small cells. [5] They have trouble passing through some types of materials such as walls and windows. Because of their higher costs, plans to deploy these cells are only in dense urban environments and areas where crowds
of people gather such as sports stadiums and convention centers. The above speeds are those achieved in actual tests in 2020, and speeds are expected to increase during deployment. [4] The industry consortium setting standards for 5G is 3. [1] It defines any system that uses 5G NR (5G New Radio) software as 5G, a definition that came into general use
at the end of 2018. Minimum standards are set by the International Telecommunications Union (ITU). Previously, some reserved the term 5G for systems that provide download speeds of 20 Gbit/s as specified in the ITU's IMT-2020 document. Overview 5G networks are digital cellular networks where the service area provided by providers is divided into
small geographical areas called cells. Analog signals representing sounds and images are digitized in the phone, converted by an analog-to-digital converter, and transmitted as a stream of bits. All 5G wireless devices in a cell communicate via radio waves with a local antenna system and automated low-power transceiver (transmitter and receiver) in the
frequency channels cell assigned by the transceiver from a pool of frequencies Cells. The local antennas are connected to the telephone network and the Internet via a high bandwidth optical fibre or wireless backhaul connection. As in other cellular networks, a mobile device that crosses from one cell to another is automatically delivered seamlessly to the
new cell. 5G can support up to one million units per square kilometer, while 4G only supports up to 100,000 units per square kilometer. [6] [7] The new 5G wireless devices also have 4G LTE capacity, as the new networks use 4G to initially connect to the cell, as well as in locations where 5G access is not available. [8] Several network operators use
millimetre waves for additional capacity and higher throughput. [9] Millimeter waves have a shorter range than microwaves, therefore the cells are limited to a smaller size. Millimeter waves also have several problems passing through the building walls. [10] Millimeter wave antennas are smaller than the large antennas used in previous cellular networks.
Some are only a few inches (several centimeters) long. Massive MIMO (multiple-input multiple-output) was inserted into 4G as early as 2016 and typically used 32 to 128 small antennas on each cell. In the right frequencies and configuration, it can increase performance from 4 to 10 times. [11] Multiple bit flows of data are transmitted simultaneously. In a
technique called beamforming, the base station computer will continuously calculate the best route for radio waves to reach each wireless device and will organize multiple antennas to work together as phased arrays to create beams of millimeter waves to reach the device. [10] [3] Applications ITU-R has defined three main application areas for the improved
capabilities of 5G. They are improved mobile broadband (eMBB), Ultra Reliable Low Latency Communications (URLLC) and Massive Machine Type Communications (mMTC). [12] Only eMBB will be inserted in 2020. URLLC and mMTC are several years away in most locations. [13] Enhanced Mobile Broadband (eMBB) uses 5G as a progression from 4G
LTE mobile broadband services, with faster connections, higher throughput and more capacity. This will benefit areas with higher traffic such as stadiums, cities and concert venues. [14] Ultra-Reliable Low-Latency Communications (URLLC) refers to the use of the network for mission-critical applications that require continuous and robust data exchange.
Massive Machine-Type Communications (mMTC) will be used to connect to a large number of devices. 5G technology will connect some of the 50 billion connected IoT devices. [15] Most will use the cheaper Wi-Fi. Drones transmitting via 4G or 5G will help make efforts to get started with IT security and provide real-time data to emergency responders. [15]
Most cars will have a 4G or 5G cellular connection to many services. Self-driving cars do not require 5G as they must be able to operate where they do not has a network connection. [16] While remote operations have been performed over 5G, most remote surgery will be performed in facilities with a fiber connection, usually faster and more reliable than any
wireless connection. Performance Speed 5G speeds will range from ~50 Mbit/s to over a gigabit/s.[17] The fastest 5G is known as mmWave. As of July 1, 2019, mmWave had a top speed of 1.8 Gbit/s[18] on AT&amp;T's 5G network. The Sub-6 GHz 5G (mid-band 5G), by far the most common, will usually deliver between 100 and 400 Mbit/s, but will have a

much longer range than mmWave, especially outdoors. [18] Low-band spectrum offers the largest selection, which is a larger coverage area for a given location but is slower than the others. 5G NR (New Radio) speed in sub-6 GHz bands may be slightly higher than 4G with an equal amount of frequencies and antennas,[19][20] although some 3GPP 5G
networks will be slower than some advanced 4G networks, such as T-Mobile's LTE/LAA network, which achieves 500+ Mbit/s in Manhattan [21] and Chicago. [22] The 5G specification also provides License Assisted Access (LAA), but LAA in 5G has not yet been detected. Adding laa to an existing 4G configuration can add hundreds of megabits per second
to the speed, but this is an extension of 4G, not a new part of the 5G standard. [21] The similarity in 4G to 5G throughput in the existing bands is due to the fact that 4G is already approaching the Shannon limit of data communication speeds. 5G speeds in the less common millimetre wave spectrum, with its much more abundant bandwidth and shorter range,
and thus greater frequency recycling options, can be significantly higher. [23] Waiting time In 5G is air latency[24] in equipment shipping in 2019 8-12 milliseconds. [25] The wait time on the server must be added to the air latency for most comparisons. Verizon reports the wait time for its 5G early deployment is 30 ms:[26] Edge Servers close to the towers
can reduce the wait time to 10-20 ms; 1-4 ms will be extremely rare for years outside the lab. Standards Initially, the term was associated with the International Telecommunications Union's IMT-2020 standard, which required a theoretical maximum download speed of 20 gigabits per second and 10 gigabits per second upload speed along with other
requirements. [27] The industry standards group 3GPP 5G NR (New Radio) then selected as their proposal for submission to the IMT-2020 standard. [28] [29] The first phase of the 3GPP 5G specifications in Release-15 is expected to be completed in 2019. The second phase of Release-16 is expected to be completed in 2020. [30] 5G NR may include lower
frequencies (FR1), below 6 GHz and higher frequencies (FR2) above 24 GHz. estimated at 15 to 50% 50% IEEE covers several areas of 5G with a central focus in wire line sections between Remote Radio Head (RRH) and Base Band Unit (BBU). The 1914.1 standards focus on network architecture and the division of the link between the RRU and the BBU
into two key sections. Radio unit (RU) for the distributor unit (DU), which is NGFI-I (Next Generation Fronthaul Interface) and DU for the Central Unit (CU), which is the NGFI-II interface that enables a more diverse and cost-effective network. NGFI-I and NGFI-II have defined performance values which should be developed to ensure that different types of
traffic defined by the ITU can be carried. 1914.3 standard is to create a new Ethernet frame format capable of carrying IQ data in a much more efficient way depending on the functional split utilized. This is based on the 3GPP definition of functional breakdowns. Multiple network synchronization standards in the IEEE groups are updated to ensure that the
accuracy of network timing in the railway undertaking is maintained at a level required for the traffic being transferred. 5G NR Main article: 5G NR 5G NR (New Radio) is a new air interface developed for the 5G network. [34] It is supposed to be the global standard for air interface of 3GPP 5G networks. [35] Pre-standard implementations 5GTF: The 5G
network implemented by the U.S. carrier Verizon for Fixed Wireless Access in the late 2010s uses a pre-standard specification known as 5GTF (Verizon 5G Technical Forum). The 5G service provided to customers in this standard is incompatible with 5G NR. There are plans to upgrade the 5GTF to 5G NR When [it] meets our strict specifications for our
customers, according to Verizon. [36] 5G-SIG: Pre-standard specification of 5G developed by KT Corporation. Deployed at the 2018 Winter Olympics in Pyeongchang. [37] Internet of Things In the Internet of Things (IoT), 3GPP will submit the development of NB-IoT and eMTC (LTE-M) as 5G technologies for the Low Power Wide Area (LPWA) use case. [38]
Implementation See also: List of 5G NR networks 5G 3.5G Cell Site of Deutsche Telekom in Darmstadt, Germany 5G 3.5 GHz Cell Site of Vodafone in Karlsruhe, Germany Beyond mobile operator network, 5G is also expected to be used for private networks with applications in industrial IoT, enterprise networks and critical communications. Initial 5G NR
launches depended on pairing with existing LTE (4G) infrastructure in non-standalone (NSA) mode (5G NR radio with 4G core) before maturing the standalone (SA) mode with the 5G core network. By April 2019, the Global Mobile Suppliers Association had identified 224 operators in 88 countries that have detected, tested, or tested, or been licensed to
conduct field trials of 5G technologies, deploy 5G networks, or have announced service launches. [39] The corresponding figures in November 2018 were 192 operators in 81 countries. [40] The first country to 5G on a one South Korea in April 2019. Swedish telecoms giant Ericsson predicts that 5G internet will cover up to 65 percent of the world's population
by the end of 2025. [41] It also plans to invest 1 billion reals ($238.30 million) in Brazil to add a new assembly line dedicated to the fifth generation of technology (5G) for its Latin American operations. [42] When South Korea launched its 5G network, all carriers used Samsung, Ericsson and Nokia's base stations and equipment, except LG U Plus, which also
used Huawei equipment. [43] [44] Samsung was the largest supplier for 5G base stations in South Korea at launch, having shipped 53,000 base stations at the time, out of 86,000 base stations installed across the country at the time. [45] The first fairly large roll-outs were in April 2019. In South Korea, SK Telecom required 38,000 base stations, KT
Corporation 30,000 and LG U Plus 18,000; of which 85% are in six major cities. [46] They use 3.5 GHz (sub-6) spectrum in non-standalone (NSA) mode and tested speeds were from 193 to 430 Mbit/s down. [47] 260,000 signed up in the first month and 4.7 million at the end of 2019. [48] Nine companies sell 5G radio hardware and 5G systems to carriers:
Altiostar, Cisco Systems, Datang Telecom/Fiberhome, Ericsson, Huawei, Nokia, Qualcomm, Samsung and ZTE. [49] [50] [51] [52] [53] [54] [55] Spectrum Large volumes of new radio frequencies (5G NR frequency bands) have been allocated 5G.[56] For example, in July 2016, the US Federal Communications Commission (FCC) released huge amounts of
bandwidth in underutilized high-band frequencies to 5G. Spectrum Frontiers Proposal (SFP) doubled the amount of millimeter-wave unlicensed spectrum to 14 GHz and created four times the amount of flexible, mobile-use spectrum the FCC had licensed to date. [57] In March 2018, EU legislators agreed to open the 3,6 and 26 GHz bands by 2020. [58] As of
March 2019, there are reportedly 52 countries, territories, special administrative regions, disputed territories and dependencies that are formally considering introducing certain spectrum bands for terrestrial 5G services, holding consultations on suitable spectrum allocations for 5G, have reserved frequencies for 5G, have announced plans for auction
frequencies or have already set aside spectrum for 5G use. [59] Unlicensed spectrum MNO's are increasingly using unlicensed frequencies in 2,4- and 5-gigahertz (GHz) frequency bands. 4G and 5G networks also use these bands to relieve traffic in heavily congested areas and connect to billions of IoT devices. Advances in Wi-Fi, LTE in Ulicensed
spectrum (LTE-U), License Assisted Access (LAA) and MullteFire use 4G &amp; 5G technologies in these bands. [recion needed] 5G devices Samsung Galaxy S10 5G, the first smartphone to connect to 5G networks[60] In March 2019, Global Suppliers Association Association industry's first database tracking worldwide 5G device launches. [61] In the
identified GSA 23 suppliers, which have confirmed the availability of upcoming 5G units with 33 different units, including regional variants. There were seven announced 5G device form factors: (phones (×12 devices), hotspots (×4), indoor and outdoor equipment for customer rooms (×8), modules (×5), Snap-on dongles and adapters (×2) and USB terminals
(×1)). [62] By October 2019, the number of advertised 5G units had increased to 129 across 15 form factors from 56 suppliers. [63] In the 5G IoT chipset arena, there were four commercial 5G modem chipsets and a commercial processor/platform in April 2019, and more launches are expected in the near future. On March 30, 2020, the first ever 5G
smartphone Samsung Galaxy S20 was released. According to Business Insider, the 5G feature was showcased as more expensive compared to the 4G. line up starts at US$1,000, compared to the Samsung Galaxy S10e, which started at US$750. In March, HMD Global, the current maker of Nokia-branded phones, announced the Nokia 8.3 5G, which it
claimed to have a wider range of 5G compatibility than any other phone released at the time. The mid-range model with an initial price for the euro area of EUR 599 is claimed to support all 5G bands from 600 MHz to 3.8GHz.[66] Availability Main article: Availability of 5G by country Technology New radio frequencies See also: 5G NR frequency band The air
interface defined by 3GPP for 5G is known as New Radio (NR), and the specification is divided into two frequency bands, FR1 (less than 6 GHz) and FR2 (mmWave),[67] each with different functions. [68] Frequency range 1 (&lt; 6 GHz) The maximum channel bandwidth defined for FR1 is 100 MHz due to the continuous spectrum scarcity in this crowded
frequency range. The band most commonly used for 5G in this range is 3.3-4.2GHz. The Korean carriers use the n78 band at 3.5 GHz, although some millimeter wave spectrum has also been assigned. Frequency range 2 (&gt; 24 GHz) The minimum channel bandwidth defined for FR2 is 50 MHz and the maximum is 400 MHz, with two-channel
amalgamation supported in 3GPP Release 15. In the United States, Verizon uses the n258 band 28 GHz, and AT&amp;T uses 39 GHz.[69] The higher the frequency, the greater the ability to support high data transfer speeds. FR2 coverage 5G in 24 GHz range or above use higher frequencies than 4G, and as a result some 5G signals are not able to travel
large distances (over a few hundred meters), unlike 4G or lower frequency 5G signals (sub 6 GHz). This requires placing 5G base stations every few hundred meters to use higher frequency bands. Also these higher frequency 5G signals cannot penetrate fixed objects easily, such as cars, trees and walls, due to the nature of these higher frequency Waves.
5G cells can be deliberately designed to be as discreet as possible, finding applications in places like restaurants and shopping malls. [70] Cell types Implementation Environment Max. number of users Output effect (mW) Max. distance from base station 5G NR FR2 Femtocell Homes, businesses Home: 4-8Competents: 16-32 indoors: 10-100outer: 2001000 dozens of meters Pico cell Public areas like shopping malls, airports, airports train stations, skyscrapers 64 to 128 indoors: 100-250adoors: 1000-5000 dozens of meters Micro cell Urban areas to fill coverage gaps 128 to 256 outdoors: 5000−10000 few hundred meters Metro cell Urban areas to provide extra capacity more than 250 outdoors:
5000−10000 few hundred meters Metro cell Urban areas to provide extra capacity more than 250 outdoors: 50000−100000 few hundred meters Metro cell Urban areas to provide extra capacity more than 250 outdoors: 5000−10000 few hundred meters Metro cell Urban areas to provide extra capacity more than 250 outdoors: 50000−100000 few hundred
meters Metro cell Urban areas to provide extra capacity more than 250 outdoors: 50000−100000 few hundred meters Metro cell Urban areas to provide extra capacity more than 250 outdoors: 50000−10000 few hundred meters Metro cell Urban areas to provide extra capacity more than 25 10000−20000 hundreds of metres of Wi-Fi (for comparison) Homes,
companies fewer than 50 indoors: 20-100does: 200-1000 few dozen meters Massive MIMO See also: Multi-user MIMO Massive MIMO (multiple input and multiple output) antennas increase sector throughput and capacity density using of a large number of antennas and Multi-user MIMO (MU-MIMO). Each antenna is individually controlled and can integrate
radio transceiver components. Nokia claimed a fivefold increase in capacity for a 64-Tx/64-Rx antenna system. The term massive MIMO was coined by Nokia Bell Labs researcher Dr. Thomas L. Marzetta in 2010, and has been launched in 4G networks, such as Softbank in Japan. [71] Of more than 562 separate 5G demonstrations, tests or trials worldwide
of 5G technologies, at least 94 of them involve massive MIMO testing for 5G.[40] Edge computing Main article: Mobile edge computing Edge computing is delivered by computer servers closer to the ultimate user. This reduces data traffic latency and congestion. [72] [73] Small cell Main article: Small cells in small cells are low-powered cellular radio access
nodes operating in licensed and unlicensed and have a range of 10 metres to a few kilometres. Small cells are essential for 5G networks as 5G radio waves cannot travel long distances due to 5G's higher frequencies. Beamforming Main article: Beamforming Beamforming, as the name suggests, is used to direct radio waves to a target. This is achieved by
shaping the radio waves to point in a specific direction. The technique combines the power of elements of the antenna system in such a way that signals at certain angles experience constructive interference, while other signals pointing to other angles experience destructive interference. This improves signal quality in the specific direction as well as data
transfer rates. 5G uses beam forming to improve the signal quality it provides. Beamforming can be carried out using phased end antennas. Convergence between Wi-Fi and cellular One expected advantage of the transition to 5G is the convergence of multiple network functions to achieve cost, power and Reductions. LTE has targeted convergence with WiFi band/technology through various efforts, such as License Assisted Access (LAA; 5G signal in unauthorized frequency bands also used by Wi-Fi) and LTE-WLAN Aggregation (LWA; convergence with Wi-Fi Radio), but the various options for cellular and Wi-Fi have limited the scope of convergence. However, a significant improvement in mobile
performance specifications in 5G combined with migration from Distributed Radio Access Network (D-RAN) to Cloud or Centralized-RAN (C-RAN) and deployment of cellular small cells could potentially narrow the gap between Wi-Fi and cellular networks in dense and indoor deployments. Radio convergence can result in sharing, from merging cellular
channels and Wi-Fi channels to using a single silicon device to multiple radio access technologies. [recion needed] NOMA (non-orthogonal multi-access) NOMA (non-orthogonal multiple access) is a proposed multiple-access technique for future cellular systems via distribution of power. SDN/NFV Main Articles: Software-defined network, SD-WAN, network
functionality virtualization, and 5G network carving Originally, mobile communications technologies were developed to provide voice services and Internet access. Today, a new era of innovative tools and technologies tends to develop a new pool of applications. This pool of applications consists of various domains such as the Internet of Things (IoT), web of
connected autonomous vehicles, remote-controlled robots and heterogeneous sensors that are connected to operate versatile applications. [74] In this context, network cutting has proven to be a key technology for effectively implementing this new market model. [75] Channel encoding Channel encoding techniques for 5G NR have been changed from Turbo
codes in 4G to polar codes for the control channels and LDPC (low density parity control codes) for the data channels. [76] [77] Operation in unlicensed frequencies Like LTE in unlicensed frequencies, 5G NR will also support operations in unlicensed frequencies (NR-U). [78] In addition to License Assisted Access (LAA) from LTE, allowing carriers to use
these unlicensed frequencies to increase their operational performance for users, in 5G NR it will support standalone NR-U unlicensed operation that will allow the establishment of new 5G NR networks to be established in different environments without acquiring operational license in licensed frequencies, for example for localized private networks or
lowering the access barrier to provide 5G Internet services to the public. [78] Electromagnetic interference The spectrum used by various 5G proposals will be in the vicinity of passive remote sensing, such as weather and earth observation satellites, in particular for monitoring water vapour. Interference will occur and will potentially be significant without
effective A rise in interference interference occurred along with some other previous proximate band usages. [79] [80] Interference with satellite operations weakens the performance of predicting numerical weather conditions with significant adverse economic and public safety effects in areas such as [81] [82] The concerns prompted US Commerce Secretary
Wilbur Ross and NASA Administrator Jim Bridenstine in February 2019 to call on the FCC to delay some spectrum auction proposals that were rejected. [83] The chairmen of the House Appropriations Committee and the House Science Committee wrote separate letters to FCC Chairman Ajit Pai asking for further review and consultation with NOAA, NASA,
and the DoD, and warning of harmful effects on national security. [84] Acting NOAA Director Neil Jacobs testified before the House Committee in May 2019 that 5G out-of-band emissions could result in a 30% reduction in weather forecast accuracy, and that the resulting deterioration in the performance of the ECMWF model would have resulted in a lack of
prediction of the track and thus the impact of Superstorm Sandy in 2012. The U.S. Navy in March 2019 wrote a memo warning of deterioration and put forward technical proposals to control band bleed-over limits, for testing and fielding, and for coordination of the wireless industry and regulators with weather organizations. [85] At the quadruple World
RadioCommunication Conference (WRC) in 2019, atmospheric scientists advocated a strong buffer of −55 dBW, European regulators agreed on a recommendation from −42 dBW, and the US regulators (FCC) recommended a limit of −20 dBW that would allow signals that were 150 times stronger than the European proposal. The ITU decided an
intermediate −33 dBW until September 1, 2027 and then a standard of −39 dBW. [86] This is closer to the European recommendation, but even the delayed higher standard is much weaker than that relied upon by atmospheric scientists, triggering warnings from the World Meteorological Organization (WMO) that the ITU standard, at 10 times less stringent
than its recommendation, brings the potential to significantly degrade the accuracy of the data collected. [87] A representative of the American Meteorological Society (AMS) also warned of interference,[88] and the European Center for Medium-Range Weather Forecasts (ECMWF) strongly cautioned, saying that society risks repeating history itself by ignoring
atmospheric scientists' warnings (references to global warming, whose monitoring could be at risk). [89] In December 2019, a bipartisan request from the U.S. House Science Committee was sent to the Government Accountability Office (GAO) to investigate why there is such a discrepancy between the recommendations of U.S. civil and military scientific
agencies and the FCC regulator. [90] Security relates to additional information: chinese involvement in wireless 5G networks and criticism of Huawei Huawei and security problems A report published by the European Commission and the European Cybersecurity Agency describes the security issues around 5G. The report warns against using a single
supplier for an airline's 5G infrastructure, especially those based outside the EU. (Nokia and Ericsson are the only European manufacturers of 5G equipment.) On October 30, 2018, a team of researchers from ETH Zurich, the University of Lorraine and the University of Dundee published a paper entitled A Formal Analysis of 5G Authentication. [92] [93] It
warned that 5G technology could open the way for a new era of security threats. The paper described the technology as immature and inadequately tested, and one that allows for transferring and accessing much higher amounts of data, thus expanding attack surfaces. At the same time, network security companies such as Fortinet,[94] Arbor Networks,[95]
A10 Networks,[96] and Voxility[97] advised personal and mixed security installations against massive DDoS attacks planned after the 5G deployment. IoT Analytics estimated an increase in the number of IoT devices enabled by 5G technology from 7 billion in 2018 to 21.5 billion in 2025. [98] This could significantly increase the attack surface of these devices,
and the capacity for DDoS attacks, cryptojacking, and other cyberattacks may increase proportionally. [93] Due to fears of potential espionage by users of Chinese equipment suppliers, several countries (including the US, Australia and the UK as of early 2019)[99] have taken measures to limit or eliminate the use of Chinese equipment in their respective 5G
networks. Chinese suppliers and the Chinese government have denied allegations of spying. [clarification is needed] On 7 October 2020, the British Parliament's Defence Committee issued a report claiming that there was clear evidence of collusion between Huawei and the Chinese state and the Chinese Communist Party. The UK parliament's defence
committee says the government should consider removing all Huawei equipment from 5G networks earlier than planned. [100] Misinformation and conspiracy theories There are a number of debunked claims and conspiracy theories around 5G, some of which were particularly prevalent during the COVID-19 pandemic. Health See also: Wireless device
radiation and health The scientific consensus is that 5G technology is safe. [101] [102] [103] [104] Misunderstanding of 5G technology has given rise to conspiracy theories claiming that it has a negative impact on human health. [105] There have been a number of concerns about the dissemination of disinformation in the media and online about the potential
health effects of 5G technology. In The New York Times in 2019, William Broad reported that RT America began broadcasting programming that connects 5G with harmful health effects that lack scientific support, such as brain cancer, infertility, autism, heart tumors, and Alzheimer's disease. Broad argued that the demands had increased. RT America had
run seven programs on this theme by mid-April 2019, but only one in the whole of 2018. The network's coverage had spread to hundreds of blogs and websites. [106] In 2019, 180 researchers from 36 countries wrote to the EU and asked for a pause in the roll-out of 5G due to their concerns about possible health risks. [107] [recion required] In April 2019, the
city of Brussels in Belgium blocked a 5G test due to radiation rules. [108] In Geneva, Switzerland, a planned upgrade to 5G was stopped for the same reason. [109] The Swiss Telecommunications Association (ASUT) has said that studies have not been able to show that 5G frequencies have any health consequences. [110] According to CNET,[111], MEPs
in the Netherlands also call on the Government to look more closely at 5G. Several leaders in the U.S. Congress have written to the Federal Communications Commission expressing concern about potential health risks. In Mill Valley, California, the City Council blocked the deployment of new 5G wireless cells. [111] [112] [113] [114] [115] Similar concerns
were raised in Vermont[116] and New Hampshire. [111] The U.S. FDA is quoted saying that it continues to believe that current safety limits for cellphone radio frequency energy exposure remain acceptable to protect public health. [117] After campaigning with activist groups, a number of small sites in the UK, including Totnes, Brighton and Hove,
Glastonbury and Frome, adopted resolutions against the implementation of additional 5G infrastructure, although these resolutions have no impact on deployment plans. [118] [119] [120] COVID-19 conspiracy theories and arson attacks the World Health Organization published a mythbuster infographic to combat conspiracy theories about COVID-19 and 5G.
Main article: Misinformation related to COVID-19 pandemic § 5G mobile phone network During COVID-19 pandemic, several conspiracy theories circulating online postulated a link between severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and 5G.[121] This has led to dozens of arson attacks being carried out on telecommunications masts in
the Netherlands (Amsterdam Rotterdam, etc.), Ireland (Cork,[122] etc.), Cyprus, the United Kingdom (Dagenham, Huddersfield, Birmingham, Belfast and Liverpool[123][124]), Belgium (Pelt), Italy (Maddaloni), Croatia (Bibinje[125]) and Sweden. [126] This led to at least 61 suspected arson attacks against telephone masts in The United Kingdom alone[127]
and over twenty in the Netherlands. Marketing non-5G services Main articles: 5G Evolution, LTE Advanced Pro and LTE Advanced In different parts of the world, carriers have launched a variety of branded technologies, such as 5G Evolution, which for improvement network using 5G technology. [128] However, these pre-5G networks are an improvement in
the specifications of existing LTE networks that are not exclusive to 5G. While the technology promises to deliver faster speeds, and is described by AT&T as a foundation for our development to 5G while 5G standards are being finalised, it cannot be considered true 5G. When AT&amp;T announced 5G Evolution, 4x4 MIMO, the technology that AT&amp;T
uses to deliver faster speeds had already been introduced by T-Mobile without being stamped with the 5G moniker. It is claimed that such branding is a marketing move that will cause confusion with consumers as it is not made clear that such improvements are not true 5G.[129] History This section needs to be updated. Update this article to reflect recent
events or newly available information. (April 2019) In April 2008, NASA partnered with Geoff Brown and Machine-to-Machine Intelligence (M2Mi) Corp. to develop a fifth-generation communication technology approach, but is very concerned with working with nanosats. [130] In 2008, the South Korean IT R&amp;D program for 5G mobile communications
systems based on the multiple access and relays of the beam division with group cooperation was formed. [131] In August 2012, New York University founded NYU Wireless, an interdisciplinary academic research center that has conducted groundbreaking work in wireless 5G communications. [132] [133] October 2012 secured the UK University of Surrey
£35M for a new 5G research centre, jointly funded by the UK Government's UK Research Partnership Investment Fund (UKRPIF) and a consortium of key international mobile operators and infrastructure providers including Huawei, Samsung, Telefonica Europe, Fujitsu Laboratories Europe, Rohde &amp; Schwarz and Aircom International. It will offer testing
facilities to mobile operators eager to develop a mobile standard that uses less energy and less radio frequencies, while delivering speeds faster than the current 4G with ambitions for the new technology to be ready within a decade. [135] [136] [137] On November 2012, the EU project Mobile and Wireless Communications Enablers for the Twenty2
Information Society (METIS) begins its activity towards the definition of 5G. METIS achieved an early global consensus on these systems. In this context, METIS played an important role in building consensus among other external major stakeholders ahead of global standardisation activities. This was done by initiating and addressing the work of relevant
global for a (e.g. [139] Also in November 2012, iJOIN's EU project was launched with a focus on small cell technology, which is essential to benefit from limited and such as the radio wave spectrum. According to Günther Oettinger, the European for digital economy and society (2014-2019), the innovative use of spectrum is one of the most important factors
at the heart of 5G success. Oettinger further described it as the most important resource for the wireless connection, as 5G will be the main driver. [140] iJOIN was chosen by the European Commission as one of the groundbreaking 5G research projects to showcase early results of this technology at mobile world congress 2015 (Barcelona, Spain). In
February 2013, ITU-R Working Group 5D (WP 5D) began two study points: 1) Study of IMT Vision for 2020 and beyond, and (2) Study of future technological trends for terrestrial IMT systems. Both aim to gain a better understanding of future technical aspects of mobile communications towards the definition of the next generation of mobile. On May 30, 2013,
Samsung Electronics stated that it had developed a 5G system. The core technology has a maximum speed of dozens of Gbit/s (gigabits per second). In tests, the transfer speeds of the 5G network sent data at 1,056 Gbit/s to a distance of up to 2 kilometers using an 8*8 MIMO. [142] [143] In July 2013, India and Israel agreed to work together on the
development of fifth generation (5G) telecommunications technologies. On October 30, 2013, NTT (Nippon Telegraph and Telephone) won the same company to launch the world's first 5G network in Japan, interior and communications award at CEATEC for the 5G R&amp;D effort. On November 1, 2013, Huawei announced plans to invest at least $600
million in R&amp;D for the next generation of 5G networks that can run 100 times faster than modern LTE networks. [146] On 3 January 2019, South Korea became the first country to adopt 5G.[147] A few hours later, Verizon launched its 5G services in the United States, challenging South Korea's claim to become the world's first country with a 5G network,
because South Korea's 5G service was reportedly launched initially for just six South Korean celebrities, allowing South Korea to claim the title of world's first 5G network. [148] In fact, the three largest South Korean telecommunications companies (SK Telecom, KT and LG Uplus) added more than 40,000 users to their 5G networks on launch day. [149] In
June 2019, the Philippines became the first country in Southeast Asia to roll out a 5G network after Globe Telecom commercially launched its 5G data plans for customers. [150] AT&amp;T will bring 5G service to consumers and businesses in December 2019 ahead of plans to offer 5G across the US in the first half of 2020. [151] [152] In 2019, a Declaration
was signed between Austria and Belarus with the participation of A1 to accelerate the development of broadband and digital technology, including 5G.[153] On 23 January 2020, service provider MTS Belarus launched test zones with Huawei and Cisco equipment of a 5G NSA network in 5G. On 27 February 2020, a memorandum was signed that Huawei
was a supplier of equipment for an exemplary 5G zone. On May 20, 2020, A1, in cooperation with ZTE, launched the first 5G SA network in Belarus in test mode, in Minsk,[156] and on 25 May 2020 MTS Belarus launched a 5G SA network in a Minsk sports arena. On May 20, 2020, belarusian infrastructure operator BeCloud launched in test mode a 5G NSA
network with 20 base stations. [159] Other applications automobiles 5G Automotive Association has been promoting C-V2X communication technology that will first be deployed in 4G. It provides for communication between vehicles and infrastructure. [160] Public safety Mission-critical push-to-talk (MCPTT) and mission-critical video and data are expected to
be promoted in 5G.[161] Fixed wireless fixed wireless connections will offer an alternative to fixed broadband (ADSL, VDSL, Fiber optic and DOCSIS) in some places. [162] [163] [164] Wireless video transmission for broadcast applications Sony has tested the ability to use local 5G networks to replace the SDI cables currently used in broadcast camcorders.
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