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Abstract
Radiation is the energy in the process of being transmitted. We are all exposed to a certain level of background radiation. This article aims to study types and sources of different radiations which we are facing as well as their effects on our health and little about preventive measures. The research is designed as qualitative research. The paper collects the data from related books, research articles, websites and discussions. This paper explains different sources of radiation, highlights methods of their productions as well as different units of radiation. .This paper also studies some published data on the health effects due to exposure of radiation and touches less about the preventive measures of such radiation on human health and concludes radiation causes positive as well as negative effects on human health depending on the amount of energy.  
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Introduction
Radiation is a general term that can be used to describe the transfer of energy through space away from a source. It may take some forms like as light or tiny particles which are too small to see. Visible light, ultra-violet light are received from the sun.  Transmission signals for TV and radio communications are all forms of radiation that are common in our daily lives. Some radiation may be ionizing or some may be non-ionizing.  Above given radiations all generally referred to as 'non-ionizing' radiation, though at least some ultra-violet radiation is considered to be ionizing. Ionizing radiation is generated through nuclear reactions and can be very harmful to human health. X-rays, is 'ionizing' radiation, which means that the radiation has sufficient energy to interact with matter, especially the human body, and produce ions, i.e. it can eject an electron from an atom. Each radiation source is unique in the type of radiation, it emits, and its risk to humans (Alison, 2009).
 United Nations Environment Programme [UNEP], 2016 published a note “Today, we know more about the sources and effects of exposure to radiation than to almost any other hazardous agent, and the scientific community is constantly updating and analyzing its knowledge. The sources of radiation causing the greatest exposure of the general public are not necessarily those that attract the most attention. In fact, the greatest exposure is caused by natural sources ever present in the environment, and the major contributor to exposure from artificial sources is the use of radiation in medicine worldwide.”(http://world-nuclear.org/information-library/safety-and-security/radiation-and-health/nuclear-radiation-and-health-effects.aspx)
        Literature Review
The term radiation is widely popular. The modern understanding of ionizing radiation got its start in 1895 with Wilhelm Roentgen. In the process of conducting various experiments in applying currents to different vacuum tubes, he discovered a type of radiation known as X rays. Then radioactivity from the disintegration of particular isotopes was discovered in 1896. Many scientists then undertook study of these, and especially their medical applications. This led to the identification of different kinds of radiation from the decay of atomic nuclei, and understanding of the nature of the atom. Neutrons were identified in 1932, and in 1939 atomic fission was discovered by irradiating uranium with neutrons.(Murugashain et al., 2002).
Thormod et al., (2005) have described about different types of radiation, their medical uses as well as health hazards by the exposure of high dose radiation. Similarly In 1955, United Nations has established one committee known as United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) which regularly publishes reports about different levels and effects of exposure to ionizing radiation.
 Objective of the Study
Radiations through different sources are highly attached to our daily life. That attachment may be positive or negative .So it is necessary to understand about radiations with their sources, types, effects on human health and mitigation measures.
 Methodology
This study used secondary sources and completely based on library study, important research articles , related books and some reports related to the topic.
Types of Radiation
[bookmark: a]Nuclear radiation originates from different kinds of unstable atoms. Most of them are created in nuclear reactions. Ionizing radiation which can damage living tissue is emitted as the unstable atoms change spontaneously to become different kinds of atoms.
The principal kinds of ionizing radiation are:
1) Alpha Particles
These are helium nuclei consisting of two protons and two neutrons and are emitted from naturally-occurring heavy elements such as uranium and radium, as well as from some man-made transuranic elements. They are intensely ionizing but cannot penetrate the skin, so are dangerous only if emitted inside the body.
2) Beta Particles:
Beta decay is the release of a positron or electron from an atom, allow the atom to obtain a possible number of protons and neutrons. When an atom has too many protons or neutrons such that it is unstable, it can change a neutron into a proton or a proton into a neutron. 
3) Cosmic Radiation
They consist of very energetic particles, mostly high-energy protons, which bombard the Earth from outer space. They comprise about one-tenth of natural background exposure at sea level, and more at high altitudes (Murugashain et al., 2002).
4) Gamma Radiation:
Gamma rays are electromagnetic radiation, as contrasting to alpha and beta radiation which are in the form of particles. Gamma radiation is the highest energy radiation among three types. Gamma rays are emitted from radioactive elements, but differ from alpha and beta decay in that it does not alter the number of protons or neutrons in the nucleus but instead has the effect of moving the nucleus from a higher to a lower energy state. 
5) X-rays
They are also electromagnetic waves and ionizing, nearly identical to gamma rays, but not nuclear in origin. They are produced in a vacuum tube where an electron beam from a cathode is fired at target material.
6) Neutrons
They are uncharged particles mostly released by nuclear fission and hence are self encountered outside the core of a nuclear reactor. Thus they are not normally a problem outside nuclear plants. Fast neutrons can be very destructive to human tissue. Neutrons are the only type of radiation which can make other, non-radioactive materials, become radioactive (Ghimire, 2010).
Natural Sources of Radiation
1)  Radon
Radon is a chemical element. Its atomic number is 86. It lies within the noble gas column on the periodic table, which means it is inert and nonreactive. Radium is, however, radioactive. Radon occurs as an intermediate decay product from uranium or thorium as they decay to lead. The half life of radon is about 3.8 days. This means that it takes about 3.8 days for half of the radon available to decay. Radon emits alpha particles, and is therefore ionizing radiation, and dangerous to human health (Theodre et al., 2014).
2) Rocks and Soils
The radon is a dense gas that from which   radioactivity naturally occurs in soils. Similarly Uranium and thorium, (other radioactive elements) also occur naturally in soils. Some parts of the world naturally have higher concentrations of these elements in soils than others. It is important to remember that this is not from any kind of human contamination. Just like oxygen, nitrogen, carbon or hydrogen, Uranium and thorium are elements that were present in the nebular cloud that eventually formed the solar system and our earth. 
3) Inside the Human Body
Some of the elements that make up the human body have radioactive isotopes that can add to the amount of radiation you are exposed to while decaying inside your body. Carbon and potassium are two of these elements. C14 has a half life of over 5,000 years while potassium has a half life of about 1.25 billion years (Murugashain, 2002). Potassium accounts for the majority of the radiation inside your body. 
4) Human Created Sources 
Diagnostic radiation is a term used to describe the non-invasive procedures used to diagnose disease that rely upon radiation to produce images of internal structures. Some of the procedures that use diagnostic radiation include CT scans, MRI, mammography, radiography, and ultrasound.
While the radiation involved in these scans can cause cancer, it is important to weight the benefits and risks to make an informed decision. When the risk of cancer is small compared to the condition potentially being diagnosed, the procedure is very worth the risk.The treatment of cancer using certain types of radiation can be highly effective. Radiation can be targeted to mostly effect cancer cells while only delivering a small dose of radiation to other tissues that the radiation must pass through to get to the cancer tissue.
5) The Sun
We know that the sun emits visible light. It emits not only visible light but also radiation also. We may have noticed that even on a cold day if we stand out in the sun, we feel warmer. This is because our skin is absorbing radiation from the sun that passes through the air. This is because in addition to visible light the sun is also emitting radiation from all areas of the electromagnetic spectrum from radio waves to gamma rays. The higher end of this spectrum (X-ray to gamma) is dangerous radiation to human health. This is why we can get sunburn, UV light is a form of ionizing radiation, and can burn our skin. Most of the harmful radiation sent our way by the sun is reflected back into space by our protective atmosphere, but some of this radiation gets through and accounts for a large amount of the radiation you experience every day. (http://serc.carleton.edu/NAGTworkshops/health/case_studies/nuclear_cancer.html)
6) Consumer Products
Antiques, building products, smoke detectors, fertilizers, tobacco products and many other products that we use and are exposed to every day may contain small amounts of radioactive materials. This does not account for a large radiation dose compared to the other sources that we have talked about,
Units of Radiation and Radioactivity
The basic unit of radiation dose absorbed in tissue is the gray (Gy), where one gray represents the deposition of one joule of energy per kilogram of tissue.
However, since neutrons and alpha particles cause more damage per gray than gamma or beta radiation, another unit, the sievert (Sv) is used in setting radiological protection standards. This weighted unit of measurement takes into account biological effects of different types of radiation and indicates the equivelent dose. One gray of beta or gamma radiation has one sievert of biological effect, one gray of alpha particles has 20 Sv effect and one gray of neutrons is equivalent to around 10 Sv (depending on their energy). Since the sievert is a relatively large value, dose to humans is normally measured in millisieverts(mSv), one-thousandth of a sievert. (http://world-nuclear.org/information- library/safety-and-security/radiation-and-health/nuclear-radiation-and-health-effects.aspx)
Note that Sv and Gy measurements are accumulated over time, whereas damage (or effect) depends on the actual dose rate, e.g. mSv per day or year, Gy per day in radiotherapy.
The becquerel (Bq) is a unit or measure of actual radioactivity in material with reference to the number of nuclear disintegrations per second (1 Bq = 1 disintegration/sec). 
Older units of radiation measurement continue in use in some literature:
1 gray = 100 rads
1 sievert = 100 rem
1 becquerel = 27 picocuries or 2.7 x 10-11 curies
One curie was originally the activity of one gram of radium-226, and represents 3.7 x 1010 disintegrations per second (Bq).
[bookmark: b]Since there is radioactivity in many foodstuffs, there has been a whimsical suggestion that the Banana Equivalent Dose from eating one banana be adopted for popular reference. This is about 0.0001 mSv (Devid  et al., 2000).
[bookmark: c][bookmark: e]Impacts on Human Health 
When we think of radiation we may instantly think of only dangerous and harmful things. In reality, the word radiation refers to any transfer of energy through space from a source. Some examples of radiation include sunlight, radio waves, x-rays, heat, alpha, beta, gamma ionizing radiation, and infrared etc. Not all of these types of radiation are harmful; in fact, most radiation will not cause a health risk. Certain types of radiation, however, can be dangerous, even in small doses (Khatry et al., 2012).
Radiation is agent, which eventually can lead to cancer. Radiation can either kill cells or damage the DNA within them, which damages their ability to reproduce and can eventually lead to cancer. When radiation is present, high energy particles pass through our body. These can collide with atoms in your body and disrupt atomic structure. Atoms make up our DNA, so over time, our DNA can be damaged. Often, it is the duplication mechanisms of cells that is damaged, so uncontrolled cell division occur- which is the definition of cancer. 
Some of the ultraviolet (UV) radiation from the sun is considered ionizing radiation, and provides a starting point in considering its effects. Sunlight UV is important in producing vitamin D in humans, but too much exposure produces sunburn and, potentially, skin cancer. Skin tissue is damaged, and that damage to DNA may not be repaired properly, so that over time, cancer develops and may be serious. Adjustment from repeated low exposure can decrease susceptibility. But exposure to sunlight is quite properly wanted after in control, and not widely feared.

Effects of Ionizing Radiation
The health effects of radiation can be divided into two, and show finely different relationships between dose and effect. Early, deterministic or tissue effects are seen at high doses (>1 Sv), associated with cell killing in the tissues exposed, and show a direct correlation with dose. We are used to seeing these effects in cancer patients treated with radiation – vomiting and diarrhea, loss of hair, etc. The longer-term effects or stochastic effects are seen at lower doses, where the dose is correlated with the probability of the effect, rather than directly with dose. The stochastic effect of most public concern is that of cancer. The death of M.Curie and E. Fermi lost their lives because of the damage caused by the radiation (Khatry et al., 2072).
But it is not fact that exposure of radiation is only the cause of cancer. There are also other causes of cancer. 
Direct Action
The ionizing radiation emits small particles that can pass right through our body, and occasionally collide with one of the particles around an atom in our body. Ionizing radiation, by definition, "ionizes," that is, it pushes an electron out of its orbit around an atomic nucleus, causing the formation of electrical charges on atoms or molecules. If this electron comes from the DNA itself or from a neighboring molecule and directly strikes and disrupts the DNA molecule, the effect is called direct action. 
 Indirect Action
It is currently thought that most damage from radiation comes from indirect action. That is, instead of string your DNA itself, a particle hits a water molecule and ionizes it producing what is known as a free radical. A free radical reacts very strongly with other molecules as it seeks to restore a stable configuration of electrons. This in turn can damage DNA and lead to mutations and cell death. Mutations in a cell's DNA and reproductive mechanisms are what can eventually lead to cancer.
The functions of living tissue are carried out by molecules, that is, combinations of different types of atoms united by chemical bonds. The proper functioning of these molecules depends upon their composition and also their structure. Altering chemical bonds may change composition or structure. Ionizing radiation is powerful enough to do this. There are several ways that radiation physically interacts with your body. 
Prevention or Mitigation
One thing that can be done to protect from radiation is reducing radon exposure. Radon enters homes through basement areas exposed to underground soils. If a house is tightly sealed, this can cause radon to build up. Ventilation in homes is important if radon is detected. Radon detectors can be purchased to determine if radon is a concern in your home.
Solar radiation exposure can be reduced simply by wearing sunscreen- even on cloudy days. UV radiation can penetrate clouds, and is made even worse by spending time near reflective surfaces such as snow or sand. These can reflect UV radiation which increases the amount you receive.
Flying often also increases how much solar radiation you are exposed to, and adds a significant amount to your background radiation dose. Avoid flying when possible. For a full list of things that add to your radiation exposure, see the link to calculate your annual radiation dose.
Effects of Radiation on Human Health
On March 11, 2011, a 9.0-magnitude earthquake struck the east coast of Japan. The total number of people who died in the earthquake and the tsunami that generated is still being assessed, but the official estimation already exceeds 14,000  .The natural disaster also caused substantial damage to the Fukushima Daiichi nuclear power plant, the consequences of which are still unclear. The purpose of this review is to put the emergency at the Japanese power plant, even as it is evolving, into the context of the extensive literature on nuclear-reactor accidents by analyzing the mechanisms and major short-term and long-term health risks of radiation exposure. (UNSCEAR report 2013). In addition, we briefly discuss the accidents at Three Mile Island in Pennsylvania in 1979 and at Chernobyl in Ukraine in 1986 because they illustrate the broad range of potential outcomes, (http://www.njm.org/doi/full /10.1056/nejmara1103676).
The main expert body on radiation effects is the UN Scientific Commission on the Effects of Atomic Radiation (UNSCEAR), set up in 1955 and reporting to the UN General Assembly. It involves scientists from over 20 countries and publishes its findings in major reports. The UNSCEAR 2006 report dealt broadly with the Effects of Ionizing Radiation. Another valuable report, titled Low-level Radiation and its Implications for Fukushima Recovery, was published in June 2012 by the American Nuclear Society(UNSCEAR website FAQS).
In 2012, UNSCEAR reported to the UN General Assembly on radiation effects. It had been asked in 2007 "to clarify further the assessment of potential harm owing to chronic low-level exposures among large populations and also the attributability of health effects" to radiation exposure. It said that while some effects from high acute doses were clear, others including hereditary effects in human populations were not, and could not be attributed to exposure and that this was especially true at low levels. "In general, increases in the incidence of health effects in populations cannot be attributed reliably to chronic exposure to radiation at levels that are typical of the global average background levels of radiation." Furthermore, multiplying very low doses by large numbers of individuals does not give a meaningful result regarding health effects. UNSCEAR also addressed uncertainties in risk estimation relating to cancer, particularly the extrapolations from high-dose to low-dose exposures and from acute to chronic and fractionated exposures. Earlier (1958) UNSCEAR data for leukaemia incidence among Hiroshima survivors suggested a threshold of about 400 mSv for harmful effects.
[bookmark: g]Epidemiological studies continue on the survivors of the atomic bombing of Hiroshima and Nagasaki, involving some 76,000 people exposed at levels ranging up to more than 5,000 mSv. These have shown that radiation is the likely cause of several hundred deaths from cancer, in addition to the normal incidence found in any population(https://www.world-nuclear.org/information-library/safety-and-security/radiation-and-health/nuclear-radiation-and-health-effects.aspx#Notes). From this data the International Commission on Radiological Protection (ICRP) and others estimate the fatal cancer risk as 5% per sievert exposure for a population of all ages – so one person in 100 exposed to 200 mSv could be expected to develop a fatal cancer some years later. In Western countries, about a quarter of people die from cancers, with smoking, dietary factors, genetic factors and strong sunlight being among the main causes. About 40% of people are expected to develop cancer during their lifetime even in the absence of radiation exposure beyond normal background levels. Radiation is a weak carcinogen, but undue exposure can certainly increase health risks (UNSCR, 2006)
 United State National Cancer Institute (1990) found no evidence of any increase in cancer mortality among people living near to 62 major nuclear facilities. The NCI study was the broadest of its kind ever conducted and supported similar studies conducted elsewhere in the USA as well as in Canada and Europe.
In 1956, it was discovered that ionizing radiation could induce genetic mutations in fruit flies (Report of Biological effects of ionizing radiation). Intensive study since then has shown that radiation can similarly induce mutations in plants and test animals. However there is no evidence of inherited genetic damage to humans from radiation, even as a result of the large doses received by atomic bomb survivors in Japan.
In a plant or animal cell the material (DNA) which carries genetic information necessary to cell development, maintenance and division is the critical target for radiation. Much of the damage to DNA is repairable, but in a small proportion of cells the DNA is permanently altered. This may result in death of the cell or development of a cancer, or in the case of cells forming gonad tissue, alterations which continue as genetic changes in subsequent generations. Most such mutational changes are deleterious; very few can be expected to result in improvements.
The relatively low levels of radiation allowed for members of the public and for workers in the nuclear industry are such that any increase in genetic effects due to nuclear power will be imperceptible and almost certainly non-existent. Radiation exposure levels are set so as to prevent tissue damage and minimize the risk of cancer. Experimental evidence indicates that cancers are more likely than inherited genetic damage.
Some 75,000 children born of parents who survived high radiation doses at Hiroshima and Nagasaki in 1945 have been the subject of intensive examination. This study confirmed that no increase in genetic abnormalities in human populations is likely as a result of even quite high doses of radiation. Similarly, no genetic effects are evident as a result of the Chernobyl accident (Cuttler, 2014).
Life on Earth commenced and developed when the environment was certainly subject to several times as much radioactivity as it is now, so radiation is not a new phenomenon. If there is no dramatic increase in people's general radiation exposure, there is no evidence that health or genetic effects from radiation could ever become significant.
Conclusions 
It can be concluded that radiation is one the process of transformation of energy. That energy conversion may be low or high. So the effects of radiation also may be positive or negative depending on the amount of energy. Knowingly or unknowingly, all of the living creatures or humans are attached with the radiations. It is a part of our life but we should be aware of its negative impacts and should follow the mitigating measures. It is recommended that more study on mitigating measures of exposure of radiation is necessary as well as radiation producing medicinal equipments should be used carefully and more safety measures should be done.
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