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state used in laser cooling. "

B 3 34 (10) RA#FTEE T H AR B ROE
B - R BEME, HRPR T =
300K, RES ¥ STE i+ BT AEMHE R

AEFHHERINTTUED, YEREEKX
F3827em ' Efh - NEBRBRERTE, A
3827 cm™'E| 4372em T Z [H], # - EEHHE
RER D, HFE4 372em ~ALEFIRKME, BB
AR - AHBRYERTREE IEREE
XEFEMNEEREET, BEOFIARREKR, BRE

O = e e
= -]
L L

0.41
0.21

0.0
-0.2¢
-0.4

PR EE /%
(=]
=)

4000 6000 8000 10000 12000 14000
il ¥ AELR (B BE / om -

A3 Botwed, H - AEBEESHREENXR
Fig.3 Relationship between heat-light converting efficiency
and the energy gap of ground state to exited state

used in laser cooling.
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Energy Gap Choosing in Laser Cooling
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Abstract

The main problem in laser cooling investigation is to choose materials. One of the keys is the energy
width split out between ground state and excited state of luminescence center. Choosing the energy space
reasonably will help us to determine laser-cooling media correctly. The energy gap of two states determines
two important elements in laser cooling; quantum efficiency and multiphonon relaxation rate. Only as for
cooling power in laser cooling, the more the energy gap splits, the higher quantum efficiency is and the
more powerful is to fluorescent cooling. When the energy gap reaches a certain width or more, the cooling
power will almost keep unchanging. If heat-light converting efficiency is considered in laser cooling, the en-
ergy gap in reason should be much narrower. If we confirm that it is the most important to keep cooling

! than

power at the highest level, then, it is more appropriate to choose the energy gap at 5000cm™
10 000cm ™! of Yb**, because, the choosing can not only confirm higher heat-light converting efficiency,

but also ensure in substance a high cooling power.

Key words: laser cooling; Anti-Stokes fluorescent cooling; energy gap; heat-light converting efficiency
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