Under normal circumctancee, the higher an energy fevel ic, the fece it e
pa,owhtfaf by thermal energy. (Inder come circumetancee (for example, the
precence of an upper energy level that hac a relatively long lifetime), a cyctem
can be conctructed co that there are more atomc/mokculec in an upper energy
fevel than ic aflowed under conditione of rormal thermodynamic equilibrium. Such

an arrangement ¢ called a population invercion.
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When a popw’at:ah iMvErcion exicte, an upper-ctate Cyctem w:!'f eventua/& give off

a photon of L‘Ae proper wavefengtiw and’ drop to tﬁte 9rauhaf ctate. [Thie photon,

however, can ctimulate the pmr{urt-on on" other photahc of exactly t-’«e came

wavelkngth becauce of ctimulated emiccion of radiation. Thue, many photone of

the came wnve:ehqfh (an:! piuire am{ atdfwer r:mafar chamrter.ctms‘} can be

generated in a chort time. [Thic ic o“ghf amplification by -ummhtfq’ emicCion of

radiation, or (ASER-ucually ceen in lowercace ac lacer. (acere typically have a

very narrow wavelength range of emiccion.

Many types of energy t’evef's'—f:’fftmmr wémtmnm’ éaha’r " :‘emrahduftor;‘—nrf

uced to make lacere. Many materiale are active faf:er Sources, mf:’us{.-nq Cr3+

ione in ruby and alexandrite crystak, [i3+ in mpph.re /1.’:(34- i garnet, and a

variety of doped feu.ram{urtorr Garer or 9ac mixtures Mf He//Ue /Ir ,{’r ('02

Nz, even Cule) can ée ma’e to fa:’e. Certam organic c{yes’ can afro be made to

!'are one m(vaht:age < that tixe:r fhf‘er action has a éraﬁdfr range af

wavelkngthe (20-20 mu) and tt'-te_y can be tuned to a particular wavelength.
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