The less (PET)  known side of radiation
Energy is the only commonality between the microstructure atom and the galaxies. Radiation energy, which begins in an atom, is responsible for all known (technically explainable) events in universe.  Radiation energy changes the structure of a cell and is abundantly formed in the massive collapses of stars. 

Is it useful? Is it necessary? These questions can be answered in various ways but one thing is for sure that it affects our lives. If we live and survive all non-radiation related calamities all living cells will eventually die of radiation. The main source of radiation that affects all cells is radon 54%.  See Fig I on next page.
What is radiation? Radiation is high frequency energy (gamma rays) or particles (Alpha, Beta) emitted when an unstable excited atom tries to become stable. A unit of radiation a Gray (=100 Rads) has an energy of 1 joule/ kg. The energy from gamma rays ionizes the atom causing a change in the cell. The human body has a total of 30 to 100 Trillion cells When sufficient cells are effected the DNA information in the cell is altered and the cell does not behave normally. The results could be dangerous and if enough damage is done to the DNA stands a malfunction and reproductions of tumors cells are formed. Invariably the effected cells turn out to be malign tumors resulting in death if the cells /tumor is not removed or treated in time. 
How much dose will be dangerous will depend on the person and the environment the person lives in. For example the risk of death is highest in the first trimester after fertilization (as shown in research done of mice). Also if a living cell is subjected to small doses at regular intervals these cells will develop a higher resistance to a subsequent acute dose. Statistics has shown that people being subjected to low dose has less chances of cancer than those that are not experienced any ‘excess’ radiation dose.  

Radiation is your friend; harness its powers to serve you better. There are many and various ways used by medical science to make radiation serve us. Such as CAT, MRI, CT, UT, PET.
Historically Positron Emitting Tomography (PET) is linked to the four major radioisotopes 11C, 13N, 15O and 18F, recently the work has broadened opening up unique possibilities for labeling agents to satisfy diverse needs. 

[image: image1.png]


[image: image2.png]



Fig II   Honestly... There's No Nuclear Waste Around Here...
The applications of these agents use proton cyclotron, and a scanner dedicated to basic imaging.  

How Does PET Work? 

The principles of decay and detection

A positron is a positively charged particle with the same mass as an electron. After being emitted from the nucleus of an atom, it travels for a short distance - in the case of PET, through surrounding tissue - losing energy as it collides with other molecules. 
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As the positron comes close to a stop, it combines with an electron, and the mass of both particles is converted into energy. This is called an annihilation. The resulting energy is dispersed in the form of two high-energy gamma rays or photons, traveling outward and in opposite directions from each other. 

Coincidence imaging

PET imaging systems detect these events with several rings of gamma-ray detectors that surround the patient. When a detector "sees" a photon from an annihilation event, the detector opposite it looks for a matching photon; and if two matching photons are recorded within nanoseconds of each other, the detectors register a coincidence along the line between the detectors - a line of response.  
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The PET system then draws lines of responses between each detector pair registering a coincidence event during a scan. When it's finished, there will be areas of overlapping lines which indicate more highly concentrated areas of radioactivity. The higher the number of coincidences detected, the more precise this calculation will be. 

The system then uses this information to construct an image, using algorithms similar to those applied in CT, MR and nuclear medicine.

This is the less effectively known side of radiation.
Picture Einstein in a police uniform with caption:  186,000 miles per second. It's not just a good idea, it's the law
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