	R A D * S C A N N E R - 500

	PERSONAL NUCLEAR RADIATION MONITOR and GEIGER COUNTER
便携式核辐射监测仪与盖革计数器
The best way to measure NUCLEAR radiation. 最佳核辐射测试方案
  
The smallest and least expensive Six Digit 
Digital Geiger Counter on the market.市场上最轻巧最经济的6位数字高精度盖革计数器
  

Carry a Nuclear Radiation Hazard Alert Meter in your pocket!便携式核辐射测试仪
	


MODEL 500 Features:产品特性
The Model 500 is the smallest and least expensive Six Digit 
Digital Geiger Counter on the market.  Highly reliable solid state electronics. 最可靠的固体电子设备。
  

Rugged and dependable.  Easy to use. 错落有致的且可靠的容易使用的
	Features of the RAD SCANNER 500产品特性
Display dose rate per minute on Six Digit Liquid Crystal Display. 每分钟六位液晶显示剂量率
No range switching necessary.无距离开关设置
Display total dose on the LCD counter. LCD显示器上显示总剂量
Ideal, pocket-sized light weight personal companion. 理想的便携式个人测试仪
Check for local spills and suspected  nuclear contamination. 当地的泄漏检查和测试是否有核污染。
Audible and visual indicator alarm. 指标和声光报警。
Check for environmental radon. 检查环境里的氡含量
Threshold alarm and single event mode. 临界值报警及单项模式
Survey construction materials for radioactivity.建筑材料的放射性监测。


Check landfills and waste dumps for nuclear hazards检查垃圾废料堆核危险


Carry a personal nuclear hazard warning device in medical and laboratory sites using  radioactive tracers. 在使用放射性设备的医疗及实验室场所随身携带一个便携式辐射监测仪。


Survey groundwater for radium salt  and radon contamination (uncertified method). 调查地下水里的镭盐和氡污染(认证的方法)

 
Test drilling pipe and equipment for radioactivity from underground sources.测试钻孔设备地下作业时的放射性 
Monitor air and water quality for contamination in and near nuclear reactors. 
监控核反应堆里及附近的空气和水质的污染。

Check personal possessions and jewelry for harmful radiation. 检查个人财产和珠宝的有害辐射。


Check old porcelain dentures and crowns for harmful radiation. 检查旧的瓷器，假牙或一些年代久远的物体有害的辐射。


Survey dinnerware and glassware for radioactivity. 调查玻璃器皿与餐具的放射性。


Signals an above-average-level threshold alarm. 单独的超过临界值的报警信号。


Months of continuous operation on 9 volt battery. 9伏电池可连续使用几个月。


Low cost and easy to use. 低成本及易操作
Check food and water while traveling.旅行时候可以监测食物与水
Monitor Medical Waste for radioactive compounds. 监控医疗废物放射性化合物。

For use by Emergency Response Teams  for Nuclear Decontamination Control and Protection. 核污染控制与保护应急小组使用。


Aids in the search for Unauthorized Nuclear Devices.调查未经授权的核设备引致艾滋病。

Model 500VBR with Silent Vibrating Alarm. 500VBR有个振动警告


The Rad*Scanner Model 500 is a small, portable nuclear radiation monitor designed to industrial standards providing a personal alert to nuclear contamination. 500型扫描器的Rad *是一种小型的、便携式核辐射监测设计行业标准，提供个人警惕核污染。

 The Rad*Scanner Model 500 will give an alarm if the normal background radiation level should rise and conveniently show the total nuclear radiation exposure on a six digit Liquid Crystal Display. 如果正常的辐射水平上升500型扫描器的Rad将报警并且六位液晶显示总的核辐射量。

The RAD SCANNER Model 500 will give you an immediate reading of radioactivity in medical facilities, laboratories, power plants, emergency rescue sites, scrap metal processors, oil field and pipeline equipment outfits and environmental testing laboratories. 500型扫描器的RAD能即时反映医疗设施，实验室，发电厂，紧急救援地，废金属处理器，油田与管道设备装备以及环境测试实验室内的辐射性计数。

Providing real-time personal radiation exposure rate levels with a lightweight package, 向客户提供实时的个人所处环境辐射计数,携带方便。

the RAD*SCANNER responds to alpha and beta particles, gamma photons and X-rays using a shock-mounted, gas filled detector built to highest industrial qualifications. 扫描仪的RAD *可进行α和β粒子、光子计数和x线检查,使用减震气体探测器，是最高的工业标准。

Our tube manufacturer employs quality control programs modeled after the following programs: 我们的试管制造商严格按照如下质量控制程序 MIL-E-1, MIL-Q-9858A, Appendix B of 10CFR50, NASA NP200-3 and ISO 9000. Our tube manufacturer has developed a proprietary computer testing system where every detector manufactured goes through a computer generated, 我们试管制造商已经开发了一种专有的计算机测试系统,在这套系统里每一个探测器生产经过电脑生成的。

 real life operational simulation,真正的操作仿真 and the performance specifications for the unit are actually produced. 单位的性能规格实际上已经生成了。

 This assures the customer that the detector will meet or exceed the performance specification required for the application. 这就保证了客户,满足或超出探测器的性能规格要求的应用价值。

The RadScanner Model 500 is factory set to the maximum allowable average value set by the Nuclear Regulatory Commission, 500型号是核管理委员会规定的在工厂设置的最大允许平均值

 the RAD SCANNER Model 500 will run in excess of two months on a single 9 volt alkaline battery. 9伏碱性电池可以在500型使用超过两个月。

 The RAD SCANNER responds with visible and audible indicators. 500是可见的及可以发声的指示灯提示的。The durable ABS package with a stainless steel belt clip weighs less than 5 oz (125 grams) with battery. Dimensions are 4.15" x 2.4" x 0.85" x (105mm x 61mm x 22mm). 
  耐用的ABS包装，不锈钢带夹，加上电池也不超过5OZ（125克），包装尺寸为4.15" x 2.4" x 0.85" x (105mm x 61mm x 22mm). 
  

	Technical Specifications: 技术规格
Radiation detected: Gamma photons. Alpha and beta particles. 放射性探测：GAMMA粒子，α和β粒子
Alarming range: 0 - 999 mR/hr. 报警范围：0 - 999 mR/小时
Linear range: 0-75mR/hr.线性范围
Geiger tube with 0.50" dia. mica end window. 2.0-3.0 mg / sq. cm density. 管盖直径0.50"，

Cobalt-60 response: 1095 cpm per mR/hr. Cobalt-60反应


Maximum shielded background count < 10 cpm. 最大屏蔽背景数


Dead time < 100 microseconds. 失效时间


Operating temperature range操作温度范围: -20 to 55 degrees C. 
Maximum altitude最大高度: 10,000 ft. 
Typical battery life over 1500 hrs.( 2 months ) 电池使用寿命
Dimensions are 61 mm x 105 mm x 22 mm (2.4" x 0.85" x 4.15") 包装规格
Unit Weight: 125 grams (5 oz.) with Battery. 单位重量（含电池）
 




RADIOACTIVITY AND HOW IT AFFECTS YOU
All of us are exposed to nuclear radiation every day of our lives from naturally occurring minerals within the earth, traces of radioactive elements within our bodies and cosmic rays from the sun and stars. These sources are mostly unavoidable. However, you should be concerned about local concentrations of nuclear radiation from uranium mine waste, medical waste, dissolved radioactive elements in the underground water supply, such as radium salts and radon, and wind blown dust and gases from man made radioactive waste around the hundreds of sites dedicated to nuclear power plants, nuclear weapons manufacturing plants and nuclear waste landfills that can effect your health. Radioactive elements are unstable and give off highly energetic charged particles that can damage the genetic blueprint of the living cellyour DNA. Some of the time the cell can no longer function or repair itself and dies, but occasionally the cell multiplies uncontrollably and becomes a cancer. Obviously, the size, energy and penetrating distance of nuclear particles determine the damage to living matter and the number of breaks and changes in the genetic code. 

Nuclear particles are forcefully ejected by unstable atomic elements, each with its own preferred method of releasing the overabundance of energy contained in its nucleus. It first must vibrate itself into the proper pattern. If you were to shake a coin out of a piggy bank you would succeed only when the coin and the slot were aligned and moving in the right direction. Although no one can predict when an individual unstable nucleus of the radioactive atom will give up its excess energy, the time it takes for half of a large number of these atoms to decay can be predicted with statistical accuracy. This is know as the half life of the radioactive element. After ten half life periods have passed, less than a tenth of one percent of the radiation will remain. Some half-life times are long enough to require the radioactive source to be isolated from public exposure for decades, centuries or even millennia. 

ALPHA PARTICLES
The excess energy contained in the atom is released in one of a few basic particles and energetic waves. The Greek alphabet is used to name the particles (in the order of their discovery). The alpha particle is the heaviest. It is produced when the heaviest elements decay such as plutonium or uranium. The alpha particle contains two neutrons and two protons and leaves the nucleus at around a tenth the speed of light. Its energy is transferred within a short distance to the surrounding media. However, its short flight knocks about 450,000 electrons out of the surrounding atoms. The alpha particle emitter will not penetrate the outer layer of our skin, but is dangerous if inhaled or swallowed. The delicate internal workings of the living cell forming the lining of the lungs or internal organs, most certainly will be changed (mutated) or killed outright by the energetic alpha particle. The number of lung cancer cases among uranium miners from inhaled and ingested alpha sources is much higher than those of the public at large. Radon, the gas produced by the decay of radium-226, also emits alpha particles, which poses a hazard to lungs and airways when inhaled. Homes built in areas with high ground radioactivity should be tested for radon buildup in enclosed basement spaces.
BETA PARTICLES
The beta particle is an energetic electron given off by the nucleus of unstable isotopes to restore an energy balance. The Rad*Scanner can detect most energetic beta particles through the case. Weaker beta particles can be detected through the tube window. Although the beta particle is around 8000 times smaller than the alpha particle, it is capable of penetrating much deeper into living matter. Each encounter with a living cell, and there may be many before the beta energy is dissipated, is likely to dam age some of the chemical links between the living molecules of the cell or cause some permanent genetic change in the cell nucleus. If the damage occurs within the generative cells of the ovaries or testes, the damage may be passed to new generations. The normal background radiation level must contribute to the mutation of the gene pool. Most mutations are undesirable with a very few leading to "improvements". Any increase in the background level of radiation should be considered harmful.
GAMMA RAYS
The next "particle" is the very high energy "X-ray" called the gamma ray. It is an energetic photon or light wave in the same electromagnetic family as light and x-rays, but is much more energetic and harmful. It is capable of damaging living cells as it slows down by transferring its energy to surrounding cell components. The Rad*Scanner digital geiger counter detects energetic gamma rays through the case walls. Gamma ray sources are used to find flaws in pipes and vessels and to check the integrity of welds in steel. 

COMMON RADIOACTIVE ITEMS
Radium dial, glow-in-the-dark watch and clock faces and compasses, especially those painted in the first half of the 20th century contain large amounts of alpha and gamma emitters that can raise count rate by ten to twenty times or more next to the watch. Rates from a night table alarm clock manufactured in the fifties emit about 40 counts per minute a foot in front of the glass cover. Recently, a fad in jewelry has led to the use of bare watch faces and other parts from broken watches combined as pins or brooches. Some of these have the radium containing paint on them and are quite dangerous. The paint could flake or rub off and be inhaled or eaten. 

Watches manufactured since the mid 1960's use tritium, H3, a radioactive form of heavy hydrogen, with a half-life of 12.26 years or Promethium-147, a totally man-made radioactive element with a half-life of 2.64 years. Both of these elements are weak beta and gamma emitters and cannot send many particles beyond the cover glass of the watch. However, greater quantities of these elements must be used to make the same amount of light from luminous paint. 

Thorium oxide coated gas lamp mantles used in ornamental gas lanterns and gas burning camping lamps are radioactive. The thorium oxide is chosen because it can be raised to white heat without decomposing. However, the mantle does become extremely fragile and will powder into a fine ash which can potentially be inhaled or ingested. Thorium is a natural alpha emitter with the potential for increasing lung tumors. Thorium disintegrates to produce radon-220, an alpha particle emitting radioactive gas. Other uses of thorium include improving alloys of tungsten and magnesium. Thoriated tungsten welding rods are partly vaporized in the arc welding process. Filaments in electronic tubes and television picture tubes have be coated in thorium oxides to produce electrons more easily. 

Cerium oxide, a powdery pink glass and jewelry polishing compound, while not radioactive in itself, is extracted from monazite sands containing thorium oxide. Trace amounts of thorium oxide remain with the extracted cerium oxide. Thorium oxide is a potent alpha particle emitter that poses a serious threat to internal organs if inhaled or ingested. 

Most smoke detectors contain about 1 microcurie of Americium 241, an alpha emitter deposited on a thin piece of metal foil surrounded by a metal shield. The alpha particles cannot escape unless the smoke detector is taken apart or vaporized in a fire, but some gamma rays are emitted. The Rad*Scanner reads about 30 counts per minute higher than the background average when place on top off a smoke alarm. The half-life of Am-241 is 458 years and certainly will outlast the useful life of the smoke detector. 

Antistatic brushes for photographic use in removing dust from film negatives contain Polonium 210, an alpha emitter that will vaporize appreciably at 55 degrees C (130 degrees F), a temperature that is reached easily on the dashboard of an automobile on a hot summer day. This could be another inhalation danger, if the manufacturing method does not adequately contain the Polonium. 

The fluorescent lamp starters, the small cylindrical package mounted in some types of lighting fixtures, contains a glass, gas-filled bulb with less than 15 nanocuries of krypton 85, a beta and gamma emitting radioactive gas with a 10.4 year half life. The purpose of the krypton is to ionize the other gases in the starter tube to assist the lamp starting on a cold morning. Actual amounts must be smaller. The Rad*Scanner has not detected any increase in count levels around these devices. 

Pottery glazes and art glass, some ceramic glazed jewelry and cloisonné enameled jewelry contain high percentages of uranium oxides to produce bright yellows and oranges. Fiesta Red china dishes by Fiestaware produced through 1971 emit gamma and beta. Acidic foods left in contact with this chinaware will dissolve small amounts of these radioactive elements which will be ingested. Enameled jewelry made with these glazes and worn next to the skin is hazardous. 

Some gemstones, notably natural zircons, are radioactive. Additionally, some topaz, beryl and tourmaline stones were treated with neutrons from atomic reactors to deepen or change their color. This treatment left some stones hot enough to be of concern, about 0.2 milliroentgens per hour. Some artificial diamonds are made from metal oxides, such as yttrium oxide stabilized with thorium oxide, a radioactive compound. 

Some porcelain teeth, artificially colored with uranium containing metal oxides to improve the reflective appearance, can expose the mouth to 1000 millirem per year for each cap. This is two and a half times the average whole body yearly exposure from all natural sources and medical X-rays. 

Radon, a gaseous breakdown product of radium, can build up in enclosed spaces such as basements. A potent alpha emitter, radon is believed to cause as many as 30,000 lung cancer deaths each year in the United States, alone. The United States Environmental Protection Agency has mandated some very sophisticated procedures for measuring trace amounts of radon gas at the levels likely to be found in enclosed spaces. A known volume of air is forced through a filter and the filter is checked for radioactive radon breakdown products. If above average count level within enclosed interior spaces such as basements and ground floor level closets are detected by the Rad*Scanner, additional approved tests for radon should be done. 

Potassium-40, a strong beta emitter with a long half life of over 1.3 billion years, makes up only a small proportion (less than 0.02%) of naturally occurring potassium salts. The long half-life means relatively few atoms of potassium-40 decay at a time. The total radioactivity is about 1/1000 of an equal weight of uranium salts. Potassium salt deposits in some places has a higher concentration of potassium-40. Since potassium is indispensable for life of plants and animals, we will find it in almost all foods. Some brands of "salt substitute" made mainly from potassium salts might be marginally more radioactive than others, depending on the source of the ingredients. 

During normal operation, nuclear power reactor losses from buildup of gasses and easily vaporized elements are continuously released in small amounts: tritium, iodine, cesium, krypton and xenon. Of these, the tritium can oxidize to form radioactive water and organic compounds. Radioactive iodine concentrates in the thyroid gland and contributes to thyroid malfunctions and tumors. Cesium compounds settle in the bones. Radioactive krypton and xenon are inert gases that do not readily form compounds, but are slightly soluble in body fat and decay to form elements that settle in bone tissue. 

During airplane flights, at crusing altitude, passengers and crew are exposed to elevated levels of cosmic rays, 20 to 40 times those experienced at sea level. 

Homeland security for first responders.
Emergency medical services, firefighters and public health departments may be called upon during a nuclear emergency to map out the areas of contamination and restrict access to the areas of higher contamination. Police and fire departments are best served by having individual nuclear radiation detectors in for each emergency first responder to give a timely indication of a nuclear emergency. The durable and inexpensive Model 500 RadScanner is designed to alert you of any increase in nuclear radiation above background levels. The silent Vibrating Alarm built-in to the Model 500VBR is useful in high noise areas. 
Placing these simple to operate RadScanners in the hands of every first responder is an effective technique for mapping radioactive cotamination areas. Relying upon one or two expensive nuclear monitors will not necessarily give a good picture of the extent of contamination. 

Homeland security for concerned citizens.
You, the ordinary citizen might have to rely upon the local health department and emergency response teams for timely alerts of bacterial or chemical contamination from the accidental or determined acts of others, your radiological safety is guaranteed by the use of a RadScanner Model 500.
This pocket size, battery operated Digital Geiger counter gives you fair warning of any nuclear radiation increases in your immediate vicinity. Local officials, intent on preventing public panic, may delay giving you adequate warning while they evaluate the danger and prepare an evacuation plan. This delay may be crucial to your family's health.
A sharp increase in radiation above the background will alert you to any nuclear contamination from a "dirty bomb" or a nuclear power plant accident. You will be able to move quickly to move your family to safety and provide preventative non-radioactive iodine in the form of potassium iodide tables (KI tablets). In preparation, clean clothing and shoes can be sealed into a plastic storage container for use when you and your loved ones are outside the contaminated area. Carry uncontaminated drinking and washing water and prepackaged food in your vehicle along with the sealed clothes. 

Alternate Low Cost Detection Devices.

Some small "key chain" radiation monitors are insensitive to dangerous levels of radiation. These units are set to a trip level (0.1 rad) that is too high to protect you and your family from dangerous levels of nuclear radiation. This is well over the working  range permitted by government regulations. This is fifty times higher than the maximum allowed anyone working a 40 hour week in the nuclear industry. If a disaster occurs, it is much better to move as quickly as possible  around contaminated areas and settle in an area with a very low background. The RadScanner will find the most habitable areas for relocation. You do not want to move your family into an area with chronically dangerous contamination levels not detectable by "key chain" radiation monitors.

There are a good number of old "surplus" Geiger counters manufactured in the 1950's and 60's that are available.  Some of these still work, but do not provide an alarm function or any sort of digital total count at environmental levels. The Geiger tubes are well aged and may not work reliably. 

There are some "pen" dosimeters that  are charged up with a small power supply. The charger places an electrostatic charge on a metal coated quartz fiber in dry gas-filled chamber. The fiber bends and is attracted to an oppositely charged chamber wall. As charged particles speed through the chamber they ionize a few of the molecules of dry gas which conducts some of the charge from the bent fiber to the chamber wall. If enough ions are formed by enough particles, the fiber straightens enough to move the end of the fiber which points to a numbered scale. This is viewed by holding the "pen" up to a light. These "pen" dosimeters are quite insensitive to low levels of radiation and must be held horizontal to get an accurate reading and avoid the effects of gravity on the fiber.  The  charger must be calibrated periodically to place the same charge on each dosimeter.

Film and thermoluminescent  badges require processing under laboratory conditions to obtain results. 
Detection of Nuclear Weapons of Mass Destruction NWMD

The primary objective of any radiation measurement regimen would be to scan the most territory in the shortest period of time for the least cost. Detection at a distance remains the primary problem. How does one detect a radioactive object and distinguish it from the naturally occurring background radiation (NORM)? Sources such as the naturally occurring minerals consisting primarily of uranium and thorium and their decay isotopes in rock and soil along with cosmic rays from outer space contribute approximately 10 to 25 microrad per hour. Any measurements must compete against this "background noise".

A man made, compact "point" source of intense radiation radiates in all directions. The strength of the radiation will decrease with the "inverse square" of the distance from the source. If you double the distance between the detector and the point source, the radiation level drops to one fourth. Triple the distance and the field strength is now one ninth. In addition, radiation is adsorbed to varying degrees by any intervening matter, including air. Alpha particles are stopped by a few centimeters (less than 2 inches) of air or a sheet of paper. The alpha particle could not be detected at any realistic distance. The beta particle would travel a greater distance but the majority of these high-speed electrons are captured in a thin sheet of lead or a thicker sheet of aluminum shielding. This leaves the detection of gamma rays (high energy "x-rays") to be the primary means of detecting radioactive materials. Thermal neutrons emitted by weapons grade material can be detected provided that neutron shielding is absent.  

Three primary portable tools exist to detect gamma rays. The most expensive and sensitive detectors use a sensitive crystalline semiconducting material that will directly adsorb the gamma energy and convert it into free electrons which are captured and measured. These crystals are also very sensitive to background gamma radiation. Of equal or greater sensitivity, the scintillation counter relies upon an optically clear crystal coupled to a photomultiplier tube. The scintillation crystal give a weak burst of light (scintillates) with each gamma detected and the light enters the photomultiplier tube where it is converted to electrons which are amplified billions of times. This forms an electrical pulse which is proportional to the gamma ray energy. Most radioactive elements emit one or more characteristic gamma rays at known energy levels. If enough gamma rays are captured, the radioactive elements can be identified. 

The third and least expensive method uses the gas-filled Geiger-Muller tube to primarily detect gamma rays. A few percent of the gamma rays that cross through the volume of gas within this Geiger tube are converted into a pulse of electrons for each detected gamma ray.  A Geiger tube about the size of lipstick container will detect approximately one gamma ray each minute in a radiation field of a microrad per hour. This results in 10 to 25 counts per minute in a 10 to 25 microrad/hour NORM field with the Geiger tube used in the RadScanner Model 500VBR. 

No matter which detection method is used, at a certain distance, it becomes unlikely that a "point source" can be distinguished from the background radiation. If directional shielding is used around the detector with an opening pointed toward the suspected source, some relief from detecting gamma radiation of cosmic or terrestrial origin may be had at the expense of needing to always keep moving the detector to scan new territory. Alternatively, at checkpoints, such as entryways to ports, bridges and tunnels, an array of directionally shielded detectors can be pointed at railcars or truck containers and scanned for "hotspots". 

The detection of neutrons with specialized equipment would require a better knowledge of the possible sources of neutrons from within a "suitcase bomb". Since neutrons are used to start the chain reaction, the number emitted would have to be under some threshold to prevent detonation. This will not be covered in this review. Since uranium and thorium atoms emit neutrons upon decay there is always some small background neutron flux. Certain shielding materials will absorb neutrons and prevent their detection.

The primary task of detecting a point source of nuclear radiation should be divided into at least three categories. 

First, consider the "suitcase bomb" that most probably will be the size of a heavy footlocker or larger and should not emit much radiation with heavy shielding. The thick shielding would make the weapon opaque to x-ray imaging. Suspicion should be aroused upon finding a heavily shielded container the size of a foot locker or 55 gallon drum that cannot be easily moved because of the weight of the shielding and that does not allow an x-ray photograph to be taken.  

The second scenario involve the so-called "dirty bomb", a conventional explosive wrapped with intense radioactive isotopes, like those encapsulated powders used in medical or industrial applications. Strict inventory and security of all known hospital and industrial sources must be maintained to protect against inadvertent or intentional spread of highly radioactive dust. The capsule of highly radioactive material is always stored in thick metallic lead shields to protect hospital and industrial workers. The capsule is easily detected without the shielding. 

The third concern would be distinguishing "false positive" responses to medical tests using trace amounts of radioactive compounds routinely used for cardiac stress tests and thyroid scans and treatment. 

Hand held, pocket sized, Geiger counters like the Model 500VBR RadScanner from PROGRESSIVE SYSTEMS COMPANY of Houston, Texas (www.antirad.com) are capable of detecting those persons undergoing medical tests with short-lived, radioactive trace elements. The detection range is 2 to 3 meters (6 to 12 feet) dependant upon the radioactive isotope used and the elapsed time since administration. Most of these medical tracers have half-lives of hours or days, but emit intense fields 1000 to 2000 times the normal background radiation levels directly after administration. 

As an example: "In one case last spring, a man being treated for an overactive thyroid gland was stopped at Pennsylvania Station. In another case, a woman who had undergone a diagnostic heart study was stopped while trying to drive out of Manhattan through a tunnel. In both cases, the people involved had been treated with radioactive materials. And in both cases, doctors said, they were stopped by law enforcement officers armed with radiation detectors used to track possible terrorists."-- "High Security Trips Up Some Irradiated Patients, Doctors Say" By AL BAKER, NYTimes December 4, 2002


In those war zones where depleted uranium (DU) shells have been deployed, large areas have higher than normal background radiation. Shell fragments have a count rate 1000 to 2000 times the background rate. DU is approximately 75% as radioactive as naturally occurring uranium metal. These tank-busting weapons have been used extensively in the last two Gulf Wars, in the former Yugoslavia and on practice and test ranges. Each of these rounds bursts into flame upon impact forming clouds of uranium oxide dust that settles over the surrounding. 

Domestic and overseas areas where uranium is mined and ore processing sites will give high readings because of spills and leaks.

Some areas have naturally occurring high levels of dissolved radium salts in well water. Gases purged from these wells, primarily radon, will give false positive readings.   

In spite of the occurrence of false positive responses, a detection methodology can be structured for any situation. 

Equipping and training a large number of first responders with a small, rugged and low cost Geiger counters like the Model 500VBR would quickly identify hotspots and allow the greatest area to be covered. Contaminated areas can be taped off to prevent personnel from tracking radioactive debris over a larger area. Decontamination stations can be placed at checkpoints for emergency responders and victims.
NATURALLY RADIOACTIVE MINERALS
Among the representative list of minerals that are radioactive, a number are listed below. These are concentrated enough to be of interest to mining companies. In addition, many areas have dissolved radioactive salts in sub-surface water greatly in excess of environmentally safe limits and must be treated and filtered to specifically remove this hazard. 

In some areas of the USA, mining companies use chemical solutions pumped into the ground to wash out uranium salts. In the USA alone, a quarter of the drinking  water supplies contain 2000 picocuries per liter of radon gas. Five percent of the domestic water supplies have radon levels above 10,000 picocuries per liter. Water pumped from private wells should be tested for radioactivity. 

In the process of oil exploration and recovery, uranium and radium bearing formations are drilled through and the fluids used to cool and lubricate the drilling bits can be contaminated. This drilling fluid or "mud" often was left to dry in an open pit. Insoluble radium compounds can build up or "plate up" to alarming levels on the pipe. 

Over three billion cubic feet of mine wastes from the uranium and thorium extraction still await proper disposal. These waste heaps remain about 85% as radioactive as the original ore from the radioactive breakdown products of uranium and thorium. Thousands of tons of ore were transported for processing to areas near major population centers, like Niagara, NY, Salt Lake City, Utah, Cincinnati, Ohio and Chicago, IL. In some cases, the mining wastes were used to make concrete for buildings and roads. These m ounds of milling wastes are persistent sources of soluble radium salts and radon gas. 

Some radioactive minerals collected are: 

Autunite, Ca(UO2)2 (PO4)2 . 10-12 H2O, Hydrated calcium uranium phosphate formed as mixed yellow or green tetragonal platelets that fluoresce bright yellow-green. Cornwall,England; Mount Pine, North Carolina; Western Colorado; Marysville, Utah; near Spokane, Washington. Mount Painter, Australia; Autun, France. Novacekite, Mg rich form of Autunite. 

Brannerite, UTi2O6, A uranium titanate with rare earth and iron oxides varying the composition in rounded black or brown pebbles and triclinic crystals. Found in W. Custer County, Idaho; Elliot Lake District, Ontario,Canada; Transvaal, S. Africa. 

 Carnotite, K2(UO2)2(VO4)2 . 3H2O, A potassium uranium vanadate in sandy or powdery bright yellow masses. Found in Arizona, Colorado, Nevada, New Mexico, Pennsylvania, Utah in USA; Elliot Lake, Ontario, Canada; Radium Hill, Australia; Katanga; Mexico. 

Monazite, (Ce, La, Yt, Th)(PO4), Mixed rare earth and thorium phosphates in white, yellow to brown monoclinic prismatic waxy looking crystals. Found in granite and gneiss worldwide. 

Thorianite, ThO2, Thorium dioxide in dark grey to black cubic crystals. Found in Easton, Pennsyvania; Betroka, Madagascar; Balagoda, Sri Lanka. Uranothoranite is a thorium rich mineral found with thoranite. 

Thorite, ThSiO4, Thorium silicate in yellow-brown to black, tetragonal or pyramidal crystals or masses. Found in Champlain, New York; Esmark, Norway. 

Torbernite, Cu(UO2)2(PO4)2 . 12H2O, A copper uranium phosphate in greenish tabular crystals or scales. Found in Cornwall, England; New Mexico, Hannibal Mine, S. Dakota; the La Sal Mountains of Utah, USA;
TERMS AND DEFINITIONS
Atomic number - The number of protons in the nucleus of the atom. Since the protons are positively charged, enough negatively charged electrons are collected around the nucleus to neutralize or charge balance the atom. These protons and electrons give the atom its unique chemical nature. 

Atomic mass - The sum of the weights of both the neutrons and the protons in the atom. 

Electron - A small negatively charged particle that surrounds the nucleus with a mass about 1/1800 that of the proton . Beta particles are energetic electrons ejected from a radioactive nucleus. 

Element - the most basic physical substance composed of all the same type of atoms. Each atom will have the same number of protons. The number of neutrons can differ. 

Isotope - Atoms with the same number of protons, but differing in the number of neutrons present in the nucleus. Most elements have more than one isotope. 

Neutron - An electrically neutral particle found in the nucleus with a mass almost that of the proton. In the fission process, neutrons are liberated. 

Nucleus - The densely packed kernel of the atom containing protons and neutrons. The diameter of the nucleus is 100,000 to 200,000 smaller than the whole atom. 

Photon - The smallest unit of light. The photon is often described as a electromagnetic wave or wave packet. Light photons from red to blue in the visible spectrum have increasing energy. X-rays and gamma rays are energetic photons with thousands to millions of times the energy of light photons. 

Proton - An electrically positive particle found in the nucleus of the atom. Each proton is balanced by the charge of an electron surrounding the nucleus. The electrically neutral atom has the same number of negative electrons as positive protons. 

UNITS OF RADIATION MEASUREMENT
The curie is the number of particles per second from 1 gram of Radium = 3.7 x 10 E10 counts/second = 37 billion cps. = 37 billion Becquerel. 

1 Becquerel (Bq) = 1 count per second = 1 event per second 

 1 microcurie = 1 uCi = 37,000 Bq = 37,000 cps. 

 1 microcurie = 2.22 x 10E6 disintegrations / minute = 2,220,000 cpm. 

 1 nanocurie = 1 billionth of a curie = 2,220 disintegrations / minute. 

 1 picocurie = 2.2 disintegrations / min. 

 Dosage units: 

 Gray (Gy) = 1 Joule/kg 

 Sievert (Sv) = Gray x QF, where QF is a "quality factor" based on the type of particle. 
 QF for electrons, positrons, and xrays = 1 QF = 3 to 10 for neutrons, protons dependent upon the energy transferred by these heavier particles. 

QF = 20 for alpha particles and fission fragments. 

The Sievert is a measure of biological effect. 

Converting older units: 

1 rad = 1 centigray = 10 milligrays ( 1 rad = 1cGy = 10 mGy ) 

1 rem = 1 centisievert = 10 millisieverts ( 1 rem = 1cSv = 10 mSv ) 

1 mrad = 10 uGy 

Nominal background radiation absorbed dose of 100 mrad/year = 1 mGy/yr. 

Nominal background radiation dose biological equivalent of 100mrem/year = 1mSv/yr. 

Occupational whole body limit is 5 rem/yr = 50 mSv/yr. ( Recently proposed that levels be reduced to 2 rem/yr.) 

2.5 mrem/hr or 25 uSv/hr is maximum average working level in industry. 

Exposure rate from Naturally Occurring Radioactive Material (NORM) ; an empirically derived conversion factor for Ra-226 decay series:     1.82 microR/ hour = 1 picoCurie/gram. 

RAD*SCANNER MODEL 500 INSTRUCTIONS
The Rad*Scanner Model 500 is easy to operate and almost maintenance free. All the switches are mounted on the top panel. The Rad*Scanner Model 500 battery power OFF/ON switch is located to the right when viewed facing the front label.  The Model 500 can be left on for two months or more with a fresh 9 volt alkaline battery installed.  The green light emitting diode (LED) flashes on for a moment at power up time if the battery voltage is adequate.  The THRESHOLD, CPM---uR/HR, SOUND ON and UPDATE---TOTAL switches are located on the left side of the top panel. 

When the THRESHOLD switch is set toward the front label the Model 500 gives individual clicks for each particle detected.  The red LED flashes with each individual nuclear particle detected when the THRESHOLD switch is set in the individual click position. This is the Pulse mode. When the THRESHOLD switch is set toward the back side of the case, the Model 500 give a continuous tone sound when the average number of nuclear particles exceeds 1095 counts per minute ( 10 uGy/HR or 1.0 mR/HR rate). This corresponds to the Nuclear Regulatory Commission's suggested MAXIMUM SAFE WORKING LEVEL. This is the Threshold mode. Bursts of random background radiation will occasionally trigger a brief tone while in the Threshold mode.  Special threshold settings can be requested from the factory. 
The CPM---uR/HR switch provides a choice between two useful scales of measurement. Moving the second switch toward the front label to the CPM (counts per minute) position records and displays the number of particles detected each minute. The display updates each minute and shows the previous minute's number of counts.  In the uR/HR position, away from the front label, the counter shows the rate of radiation flux in uR/HR (microRad/hour). The detector tube used in the Model 500 will indicate 1000 counts in each timing interval of 54.8 seconds when exposed to a gamma radiation field of 1000 uR/HR. This is the equivalent to a gamma field of 1.0 mR/HR or 10 uGy/HR. This is a convenient scale when comparing background radiation levels. 

The SOUND ON switch allows individual clicks and the threshold tone to be turned on and off.  Setting the switch away from the front label allows the tone to be heard.  The red LED continues to flash when SOUND ON is in either position. 

The UPDATE---TOTAL switch changes the liquid crystal display (LCD) counter operating mode. In the UPDATE position, toward the front label, the LCD is changed each timing interval to display the count collected in the previous time interval. In the TOTAL position the counter continues to collect and display each count as it occurs. In this mode, the number of counts over a longer time period can be collected and displayed. An hour, a day or more of accumulated exposure can be counted this way.  Turning the Model 500 off or switching the UPDATE---TOTAL switch back and forth will reset the counter. In the TOTAL mode, divide the total shown by the number of minutes elapsed to calculate the average count per minute, where an average of 1095 cpm = 10 uGy/hr = 1mR/hr. 

You can determine the background count level in your surroundings by taking the a number of CPM (or uR/HR) readings and calculating the average value. Keep the Model 500 away from the ground and items and structures made of stone or concrete while determining the background level.  If the measurements are made outdoors in the open air and at sea level, you can expect a background count of 12 to 16 counts per minute.  At an altitude a mile above sea level the Rad*Scanner should indicate about twice that average count.  During times when our sun is experiencing solar flares or "magnetic storms" the background level will increase by several counts averaged over several hours. 

The recommended battery replacement is once every two months if used constantly. Please OBSERVE BATTERY POLARITY. The Rad*Scanner Model 500 will not function properly with the battery reversed. Clean the outside of the device with a mild detergent solution on a damp, soft cloth. Do not immerse in water or saturate with liquids, to prevent damage to electronic components. Please remove battery if the Rad*Scanner is stored for a long period of time. REMEMBER: DO NOT TOUCH TUBE WINDOW. 

The RadScanner Model 500VBR features a silent vibrating alarm, to alert you in high noise areas. 

