READ BELOW AND SEE OUR COMMENTS AT THE END

http://www.youtube.com/watch?feature=player_detailpage&v=i1q_rRicAwI#t=9s
In railgun physics, the magnitude of the force vector can be determined from a form of the Biot–Savart law and a result of the Lorentz force. It can be derived mathematically in terms of the permeability constant ([image: image1.png]


), the radius of the rails (which are assumed to be circular in cross section) ([image: image2.png]


), the distance between the centrepoints of the rails ([image: image3.png]


) and the current in amps through the system ([image: image4.png]


) as follows:

It can be shown from the Biot-Savart law that the magnetic field at a given distance ([image: image5.png]


) from an infinite current-carrying wire is given by:
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So, in the space between two infinite wires separated by a distance, [image: image7.png]


, the magnitude of the field is:
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To obtain an approximate expression for the average magnetic field on a railgun armature, we assume that the rail radius [image: image9.png]


is small compared with the rail separation [image: image10.png]


and, by assuming that the railgun rails can be modelled as a pair of semi-infinite conductors, we compute the following integral:
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By the Lorentz force law, the magnetic force on a current-carrying wire is given by [image: image12.png]


, so since the width of the conductive projectile is [image: image13.png]


, we have
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The formula is based on the assumption that the distance ([image: image15.png]


) between the point where the force ([image: image16.png]


) is measured and the beginning of the rails is greater than the separation of the rails ([image: image17.png]


) by a factor of about 3 or 4 ([image: image18.png]


). Some other simplifying assumptions have also been made; to describe the force more accurately, the geometry of the rails and the projectile must be considered.

Since it is not easy to produce an electromagnetic expression for the railgun force that is both simple and reasonably accurate, most simple railgun analyses actually used a lumped circuit model to describe the relationship between the driving current and the railgun force.

Considerations

The power supply must be able to deliver large currents, sustained and controlled over a useful amount of time. The most important gauge of power supply effectiveness is the energy it can deliver. As of December 2010, the greatest known energy used to propel a projectile from a railgun was 33 megajoules.[11] The most common forms of power supplies used in railguns are capacitors and compulsators which are slowly charged from other continuous energy sources.

The rails need to withstand enormous repulsive forces during shooting, and these forces will tend to push them apart and away from the projectile. As rail/projectile clearances increase, arcing develops, which causes rapid vaporization and extensive damage to the rail surfaces and the insulator surfaces. This limited some early research railguns to one shot per service interval.

The inductance and resistance of the rails and power supply limit the efficiency of a railgun design. Currently different rail shapes and railgun configurations are being tested, most notably by the United States Navy, the Institute for Advanced Technology, and BAE Systems.

IN RAILGUN TECHNOLOGY, WE READ THAT IT IS BASED ON THE MAGNETIC FIELD B, PRODUCED BY THE RAILS AND ACTING ON THE WIDTH OF THE PROJECTILE PERPENDICULAR TO IT.

THUS ALONG ITS FORWARD DIRECTION, THUS PUSHING IT FORWARD. THIS IS A CORRECT CONCLUSION, BASED, NEVERTHELESS, ON ERRONEOUS ASSUMPTION OF THE WRONG CONCEPT OF MAGNETIC FIELD B.
FIRST REMARK: WHY ARE THE RAILS PUSHED BACK AWAY OFF THE PROJECTILE, AS THE REACTION OF A NORMAL GUN. AS MENTIONED ABOVE, SINCE THE FORCES ON THE RAILS ARE EXPECTED TO BE PERPENDICULAR TO THEIR LENGTH, THUS PERPENDICULAR TO THE TRAJECTORY OF THE PROJECTILE, THUS VIOLATING ACTION AND REACTION, AS THE INCORRECT LORENTZ LAW, GENERALLY, DOES.
ACTUALLY IN EARLIER TIMES, THE MILITARY ISSUED A WARNING, FOR THE SOLDIER OPERATING IT, NOT TO STAND BEHIND THE RAILGUNS. FOR THEY ASSUMED REACTION IS TAKEN BY A HUGE RADIATED ELECTROMAGNETIC FIELD, THAT MAY HARM ANY SOLDIER STANDING BEHIND.
LATER, THEY REALIZED THAT THIS WAS WRONG AND NO SUCH RADIATED FIELD WAS PRESENT, DESPITE THEIR PREDICTING-USING-LORENTZ THEORY, WHICH IS ALWAYS INCORRECT.
DESPITE THAT, THEY PREDICTED NO BACKWARD REACTION TO THE RAILS. THEY CORRECTLY, BUT EXPERIMENTALLY, NOTICED  IT WITHOUT KNOWING WHY! 
SHOULD CONTINUE...
