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The invention relates specifically to a hyperpolarization technique for enhancing the detection of
annihilation pairs, thereby increasing the resolution of the resulting image. The hyperpolarization
technique permits the use of positrons emitted from biological entities that are a part of the living

body as the principal detection mechanism. At a given temperature, the fraction of a
thermodynamically available number of positrons that can be trapped and detected is less than

unity. In contrast, by hyperpolarizing or orienting the positrons in an appropriate magnetic field, the
fraction of thermodynamically available positrons that can be trapped and detected increases to

unity. Thus, hyperpolarization allows the detection of lower
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