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Thermodynamic analysis on anti2Stokes fluorescent cooling

Zhang Cunquan, Xu Lie
(Institute of Refrigeration and Cryogenic Engineering, Shanghai Jiaotong University, Shanghai, 200030)

Abstract: Since Epstein realized the energy conversion between light and heat and got the net cooling capacity in
1995, ths refrigeration method has been developed very rapidly because of its merits, such as mini volume, light weight,
free electromagnet ic radiat ion, nor2noise, high reliability. In the meantime, ant2 Stokes fluorescent cooling has luring future
in military, aerospace, satellite, micr@electronics, cryogenic physics and engineering. The basic thermodynamic laws are
utilized to analyze the conversion depth about heat energy into light radiation in detail; the definitions of light effective

temperature and thermodynamic conversion efficiency are introduced. Then a formula to calculate the thermodynamic

upper efficiency limit has been derived, which can provide a design guide rule to produce the laser cooling machines.
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Figl1  Solid ionic energy structure and energy cycle during laser cooling

process
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