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THEORY OF THREE-LEVEL FREQUENCY CONVERTERS

Fanc Li-zmi L1 Tie-cHenG

ABSTRACT

In this paper, the line shapes of the coherent and incoherent output of a three-level
(E;>E,>E,) quantum frequency converter have been calculated. The conversion be-
tween two optical frequencies, that between an optical and a microwave, and that be-
tween two microwaves ate discussed. There are two types of operation of the three-

1
level frequency converter. In type I the pumping frequency ~;(EZ —~ E,;), the fre-
1
quency of the applied signal ~ %-(E3 — E,), and the frequency of the output
1 1
Nf(Es — E;). In type II the pumping frequency ~ %-(Es — E,), the frequency of the

1 1
applied signal ~-h—(E2 — E,), and the frequency of the output ~ -ﬁ-(EJs — E;). It has

been shown that for the convetsion between two optical frequencies, type II is better.



