ABSTRACT
X-ray is form of electromagnetic radiation produced by electrons generated by an x-ray tube, vaccume tube that uses high voltage to accelerate the electrons released by hot cathode to a high velocity.

It plays a very significant role in field like radiographs, computed tomography, fluoroscopy and radiotherapy or skia-graph etc. And I found that most applications of x-rays are based on their ability to passes through matter. This ability varies with different substance example wood, flesh are easily penetrated, but denser substance such as lead and base are more opaque.
Moreover ,for industrial uses a trained person can read the x-ray film and tell whether an anomaly exits (flesh,tumors and bones have different brightness.

For industrial uses x-ray can reveal defects in a structure such as hairline crack in a metal
For space applications x-ray can be used to emulate the radiation environment seen by a space craft.

For science uses the diffraction pattern from  an

x-ray can reveal the atomic structure of a crystal.


                                                                                                                                                              It is also having some adverse effect in diagnostics x-rays that increase the risk of developmental problems and it is also estimated that 0.4% of current cancers in the united states are due to computed tomography (CT) and this may increase to as high as 1.5-1.2% the risk of radiation is greater to unborn babies. So avoid these unnecessary X-rays will reduce radiation does and any associated cane risk              
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X-Rays

Introduction to X-Rays:-
X-Ray or x-radiation is a type of electromagnetic radiation.

x-ray have shorter wavelength near about 0.01 to 10 nanometer, Its frequency range is 30 pentahertz to 30 exahertzi,e3[image: image2.png]
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 1019 Hz and its energies is in the range of 100ev to 100 Kev. X-rays have shorter wavelength than ultraviolet rays and longer than of gamma rays.


A fairly and simple process involves the production of X-rays. X-rays are emitted by a machine as particle that pass through body and absorbed at different frequencies.


X-rays have photons whose energies are above 5-10Kev (Below 0.2-0.1 nm wavelength). These types of X-rays are called Hard X-rays while those X-rays which have lower energy are calledSoft X-rays. X-rays is also called Rontgen radiation. Hard X-Rays are used in X-ray machines and in many other uses in medical sciences. X-rays are also used to determining crystal structure by X-ray crystallography. Soft X-rays are easily absorbed in air and the attention length of 600ev (2nm) X-rays in water is less than 1 micrometer.


There is only one distinction between X-rays and gamma rays that is X-rays are emitted by electron while gamma rays are emitted by the atomic nucleus.


The alternative method for differentiating is that on the basis of wavelength. Radiation which have shorter wavelength then some arbitrary such as 10-11 m defined as gamma rays.

HISTORY AND DISCOVERY OF X-RAYS
Discovery:-X-rays was discovered by a German physicist Wilhelm Rontgen in 1895. He was the first physicist, who systematically study the X-rays. But he was not first to observed their effect. He also gave them the name "X-rays" though many referred to these "Rontgen rays" for several years after their discovery.


Discovery of X-ray gives the new hope to medical science Due to this the medical science develops too much. x-ray were found emanating from crooks tubes, experimental discharge tubes invented around 1875, by scientists investigating the cathode rays, that is energetic electron beams, that were first created tubes.


These tubes created free electrons by ionization of the air by high DC voltage near about 10,000 V, Due to this voltage electrons are accelerated coming from cathode to high enough velocity that they created x-rays, they struck the anode or the glass wall at the tube.

Earliar  Research :- There are many researchers in x-rays some main researches and researchers are as follows.

Johann Hittorl (1824-1914):-
He was the co-inventor and early researcher of the Crookes tube, found when he placed unexposed photo graphic plater near the tube, that same of them were flowed by shadows, though he did not investigate this effect.

Ukrainian-born Pulyvi:-
He was a lecturer in experiment at physics at the university of Vienna he constructed various designs of vacuum discharge tube to investigate their properties.


In April 1887 Nikola Tesla began to investigate x-rays using high voltages and tubes of his own design as well as Crookes tubes.


X-ray was generated and detected by Fernando Sanford (1854-1948) the foundation professor of Physics at Stanford University, in 1891 He become familiar with cathode rays generated in tube. 
Wilhelm Rontgen:-
On November 1895, German Physics Proffers Wilhelm Rontgen found X-rays, when he was experimenting with Lenard and Crooks tubes "On a New King of ray: A Preliminary communication". It was first research paper written on X-rays.


Rontgen, received the first Nobel Prize in Physics for this Discovery 


Rontgen had his lab notes burned after his death, but this is reconstructed by his biographers. He was investigating, Cathode rays using a fluorescent screen painted with barium platinocyanide and crook tube.
Rontgen discovered its medical use when he made a picture of his wife's hand on a photographic plate formed due to X-rays. 

When she saw the picture she said"I have seen my death".

Production of X-Rays,


Long ago, near about 100 year ago in 1895, Roentgen discovered the X-Rays. The key the discovery was a device Crooke's tube. Which was of glass envelope at high vacuum, with the cathode at one end and it have copper called Target there are electrode which is at high voltage. The electron absorb energy and leave the surface and strikes to the target. At this time the rays produced from anode called X-Rays.


X-ray produce when electron of high energy strike a heavy metal target like tungsten or copper when electron of high energy strike the target some of electron will approach the nucleus of the metal atom where they are deflected because of the opposite charges. Due to this energy of electron decrease and this results the production of X-ray.

X Ray Machines also use the same method as the Crooke's tube to produce the x-rays the common x-ray machine use mainly tungsten as there cathode.

PROPERTIES OF X-RAYS:- 

(a) Physical Properties

There are many properties of X-rays some are useful. They are as follow s

1) X-Rays always travel in a straight line with the velocity of light.
2) Ionizing Property:- X ray photon have much energy to ionize the atoms and destroy the molecular bonds of a gas. This makes it ionizing radiation. Therefore it is harmful to tissue.

It can cause radiation sickness and also radiation induced cancer. This Ionizing property of x-ray can used in Cancer treatment to kill malignant cell using radiation therapy.

3) Wavelength and frequency and Energies:-

x-rays wavelength is shorter new V-V rays and long them gamma rays. It is neat 0.01 to 10 nanometers


Its frequency is in the range of 30 pentahertz to 30 exa hertz 3x1016 Hz to 3x10 Hz Energies ranges are 100 ev la 100 Ke v.

4) Penetrating Power of X rays:-

X-ray can easily Penetrates the same substances than x-ray can depenitrates flesh more easily then lead. Thus it gives a photograph of bones.

The penetrating ability of x ray depends not only on wavelength but also on the density and thickness of substance.
5) Effect on Photograph plate :-

X-ray affects the photographic film in the same way as light rays do. x-ray photograph a beam of x-rays through the subject onto film when the x ray pass through the an object and strike the plate They discharge in proportion to the density of object. To bring out electro static image thus formed the plate is sprayed with powder that others to the charge area.

6) Attenuation Length of x-rays in water shows the oxygen absorption edge at 540ev, energy dependence of photo absorption as well as leaving off a higher photon energies due to Campton scattering.
7) X-Ray Fluorescence:-they cause fluorescence in material such as rock salt. If the electron have much energy, It the electron have much energy, It knock an orbital electron out of interior shell of atom. Due to which electron of higher energy level fill up the vacancy and x-ray photons are emitted. This process produces emission spectrum or spectral lines.
8) Effect of Magnetic and electric fields:-X-Ray does not affect by electric field they cannot reflected refracted or deflected from these two fields.
9) X-Ray shows properties of Interference Diffraction and Refraction similar to heard or smelt.
10)  X- Ray cannot be heard or smell.

11) X-Ray cannot be reflected refracted or deflected.
12)  They produce electric fields at right angle to their path of propagation.
13)  They produce magnetic fields at right angle of the electric field and path of propagation.
14)  They does not require any medium to propagation.
15)  Absorption:- X-Rays are absorbed by matter, the absorption depends on the an atomic structure of the matter and the wavelength of x ray beam.
16)  X-Ray have the property of scattering and absorption.
17) They also have heating effect.
(b) Chemical Properties:-

1) X-ray induce the colour changes in many substances and solution Example:- Methylen en Blue gets bleached.
2) X-Ray also changes the chemical changes because it produces high active radical motion in water.
3) It causes destruction of emending power of enzymes.
(c) Biological properties:-

1) The excitation property is used in treatment of malignant lesions.

2) It also have germicidal or bactericidal effect.

3) Somatic effect:-This ranges from simple sum burn to server dermatitis or to change in blood supply to malignancy.

Application of X-ray

There are many application of X-Ray. Most of application are based on one property of x-ray tithes they pass through the matter.


Example wood and plash are easily penetrated but denser matter like bone lead are more apaque. This property is also depends on the energy of thle x-ray. the more penetrating ray is known as Hard x rays, They are of higher frequency and are thus more energetic while Less power penetrating is called soft x-ray have low energy.


Photograph those are made with X-ray are known as radiographs or ski graphs, Radiography is used in medical and industry both, where it find defects in the products.


Fluros copy is also based on the same technique with the photographic plate replaced by a fluorescent screen.


X-Ray are also used with computers in CAT computrizedaxialo tomography scans to produce same images of the inside of body.

Another used of radiography is in examination and analysis of paintings, where studies can reveal such artist.


X-ray can destroy living tissue and can cause severe skin burns of on human flesh exposed for too long time.

this distructive power is used in x- ray therapy to destroy diseased cell.

X-Ray as a Detectors-

Detector are of deferent shapes and different function depending on their purpose.Detector which images were originally based on photographic plates and later photographic film but now those are replaced by many different digital detector such as image plate or plate panel detectors. A person exposed to X-ray spectra can be measured either by energy dispersive or wavelength.
X-Ray and Medical Science

X- Ray gave a great change in medical Science. It helps to fight with many problems in medical science roentgen discovery that x-ray can identify bone structure. X-ray is used for medical imaging. Radiation exposure from medical imaging in 2006 made up about 50% of total ionizing radiation exposure in the united states.

Radiographs:- 

A radiograph in and x-ray imaging. It is attained by keeping a part of the patient in front of an X-Ray detectors and then illuminating it with, a short x-ray pulse Bone have so much of calcium, therefore its atomic number is high. So it absorbs x-ray pulse efficiently. This reduces the amount of X-ray reaching the detector in the shadow of the bones making them clear and visible on radiograph.


Radiograph are useful in detection of pathology of the skeletal system as well as disease process in soft tissue chest X- ray is used to find the lung disease such as pneumonia, lung cancer or pulmonary edema, and abdominal X-ray finds bowel abstraction. It is also used to detected gallstones or kidney stones.


Dental radiography is used in the mainly oral problem and disease.


In medical sciences soft x-ray is not used. Because they are totally absorbed by body.so we do not get the photograph. Hence a thin film of aluminium called an x-ray filter is placed over the window of x-ray tube. This is called hard ending of beam.

Computed tomography:- CT scanning is a medical imaging modality where topographic images. or slices of special area. They are taken in different direction. These are combined into a three dimensional image of the inside of body.

Fluoroscopy:- 

It is the imaging process mostly used by physician or radiation therapists to obtain real-time moving images of internal structure of patient.


It consists of x-ray as a treatment of disease is known as radiation therapy and is largely used. It requires high energetic rays. The destructive property of x- ray is used in Radio therapy.

Other Uses of X - Rays

· X-ray crystallography:-It is uses in finding the nature of lattice of atoms.

· X.ray Astronomy:-It is used to study the heavenly bodies or celestial objects.

· X-ray microscopic:-It is used as scanner i,e luggage scanner on airport. It inspect the inner of luggage for security purpose 

· Border Control:-It inspects the interior of trucks etc.

X-Ray research that raiser hopes:-There are Hundreds of researches going on which raises the hope in the human life.

"This enables in to sec things with x-rays that we never able to see before" says Hans Hertz, Professor of biomedical physics at KTH.

(i) X-ray tubes with liquid metal:-The New source of x-ray produce much photon per second and surface area compared with the current x-ray tube this enhances its brightens there by enabling new application. The secret is an X-ray tube based on "liquid metal fet" technology. The researcher have replaces the solid metal anode with a beam of liquid metal. 
They boosted the brightness of x-ray tube by factor of up to ten but we hope to attain a factor of more than a hundred. The Quality of x-ray radiation also make it possible to exploit so called phase contrast imaging which further improves image quality.    

(ii) Significance for cancer research:- "We recently depicted fine blood vessels in thick tissue in small animals" says Hans Hert2


This is a important tool for research on the new formation of blood venal angiogenesis on gamogenesis is a necessary process for a tumor to be able to grow for example " The age con provide us the better understanding of the growth factors in tumors, but also of early defects in kidney development Ultimately we hope to be able to observe individual cells in blood vessel in experimental animal" Say Hans Hertz.     

(iii) See Entire cells:-
x-ray radiation is mainly divided into hard and soft x ray, depending upon wavelength.


Roughly speaking it can be said that Radiation in vacuum is designation as soft.


The x- ray microscope that Hans developing makes us if soft x-ray radiation instead of ordinary light.


"this provides concede early higher resolution, So we can see extremely small structures.Unlike in electron microscope you can look at thick object such as entire cells" explain Hans Hertz. Soft x-ray microscope normally requires a high intensity x-ray source that is only available at a few major facilities such as max Lab in Lamb.


"We have built a compact microscope that a compact microscope that can stand and a table in a ordinary lab by making use of another new x-ray source, a laser plasma the microscope still does not have the same exposure time as a synchrotron light facility, but we are getting there", Says Hans Hertz.

Conclusion:-From all the study of x-ray it is clear that x-ray is very important to human life. It brings the new thinking and technology in our world.


All study is done from books and internet and from these we can understand the importance of x-ray. It plays a very important role in the medical science. Since that day medical science is improved too much. It gives the photographs of human skeletal system.


X-ray are also play important roles in security system of airport Railway station etc.


Many researches are going on x ray. It is proved that cancer cell can be destroyed by x-ray. So it is possible that x-ray can completely cure it.


X-ray microscope is also preparing in lab it will complete then we can see the smallest object from this which is not possible in electron microscope.


So x-ray is very important for human life and it can give us more technology in future
