
A compound that has the ability to express superconductivity is said to have an electrical resistance of nearly zero. Thus, once an electrical current has entered the superconducting ring, it should be able to continue forever. In the early 1900’s up to the mid 1900’s, superconductors could only express their super conductivity at very low temperatures. These maximum temperatures at which the superconductivity occurs us called the transition temperature, Tc. At those times, they had to used coolants such as liquid helium, with a temperature of 4K, which made it very expensive. Recently, in 1987, researcher Maw-Kuen Wu and Chingwu Chu discovered a compound that express superconductivity at a remarkable high temperature of 92K. This temperature is well above the boiling point of liquid nitrogen, an inexpensive coolant. With such high temperatures, these were call “high temperature superconductors.” Since then, many advances in the field of superconductivity and in the development advance technology have been made.

Many of the compounds with these high Tc were categorized as a type 2 superconductor, being unaffected by out side magnetic fields. In the past decade, a burst in the discovery of high temperature superconductors in the type 2 category began to occur. These new compounds ranged from bismuth based, to titanium based, and to the record holding, 138K mercury based ceramic. This record holding mercury base obtain this temperature through a series of the “tweaking” of the ceramic Hg-1223. Tweaking is done by selective electron “doping” in the Hg atomic site. Researchers have also obtain the highest Tc of titanium based and bismuth based ceramics through series of tweaking, 133K and 115K respectively. With the discovery of such high temperatures, technology using superconductors were being developed. Most, which were more energy efficient and cheaper, were imagined to replace those technology used today. 
Today, energy is carried through power line into our homes using copper wire. Some of the energy that is pumped into these copper power lines is wasted through the traveling of long distance through resistance. Researchers believe that replacing these copper wired with superconductors will improve in space and energy efficiency. With a resistant of nearly zero, very little energy will be lost. The first generation of High temperature superconductors cost at least 5 times that of copper wire and only carried about 3 times the potential. Today, researchers have produced a second generation of superconductors that cost as much as copper wire but able to hold a hundred time the capacity.


Maglev train were trains that levitated on magnet being able to travel at very high speeds. The problem is most of the conventional electromagnets wasted most of the energy as heat. By replacing the electromagnet with a superconductor, we can expect smaller physical magnets and a highest output of speed. In 2003, Yamanashi Maglev test line demonstrated a Maglev made of superconductor rail reaching speed up to 361mph. 
