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The fluorescent radiative properties of a two-level quantum polar system with
broken spatial inversion symmetry being realized as a model of a single-electron
two-level “atom” with permanent atomic electric dipole moment, so that its electric
dipole operator diagonal matrix elements are not equal to each other, were examined.
In practice, such a system can be realized as an asymmetric quantum dot.
A particular case when this system is driven by a trichromatic external field,
with two high-frequency bichromatic field components of equal Rabi frequencies
and carrier frequencies being placed symmetrically around the atomic transition
frequency, and one more low-frequency component being in resonance with the Rabi
frequency of the high-frequency components, was analyzed. It was shown that the
high-frequency spectral properties of the fluorescent radiation can be altered with
equal efficiency either by controlling the intensity of the low-frequency component
of the trichromatic driving field or by changing the degree of the quantum dot
asymmetry. Possible options to apply this potentially useful effect for practical
purposes in the field of optoelectronics are also discussed.

HMccrnenoBanbl crekTpasbHble CBOHCTBA (DJYOPECLEHTHOrO H3Jy4eHHs HBYXypPOB-
HeBOU KBAHTOBOH CHCTEMbl C HAPYLIEHHON WHBEPCUOHHON NPOCTPAHCTBEHHOH CHMMeT-
puel, onucbiBaeMOH MOJEeJbI0 OLHOIJEKTPOHHOIO [IBYXYPOBHEBOrO aToMa, OlepaTop
3/1IeKTPHUYECKOr0 JUIOJbHOIO MOMEHTa KOTODOro MMeeT He paBHble Ipyr ADPYry Aua-
roHa/bHble MaTpU4Hble 3/eMeHThl. Ha npakTuke sta (usuyeckas cuUCTeMa MOXeT
ObITb peasM30BaHa B BHJAE aCMMMeTPUYHOH KBAHTOBOH ToukH. PaccMmoTpeH ciyudait
BO30Y2KIeHHUS 3TOH CUCTeMbl TPHXPOMATHYECKHUM BHEIIHHUM [10JIeM, COCTOSILLIUM U3 BbI-
COKOYaCTOTHOI0 GMXPOMAaTHYeCKOro MnoJis, o6e KOMIOHEHTbl KOTOPOIrO UMeIOT paBHble
yacToThl Pabu 1 Hecyliye 4acTOTbl, CAMMETPHYHO CMEILeHHble OTHOCHTE/IbHO YacTOThI
ATOMHOIO epexoja, U HU3KOUAaCTOTHOH KOMIIOHEHTHl ¢ HeCylled 4acTOTOH, coBNaja-
follel ¢ yactoToit Pabu BeICOKOYAacTOTHBIX KOMIOHeHT. [lokasaHo, 4TO cHeKTpasb-
HBIMH CBOHCTBaMH (DJyOPECLEHTHOrO M3/1yueHHs] TAKOH CHUCTeMbl B BBICOKOYaCTOTHOM
J1anasoHe MOXKHO B PaBHOH cTeneHH 3(D(eKTHBHO YNpaB/lATb KaK NOCPEICTBOM Ba-
PbUPOBaHUSI HHT@HCUBHOCTH HU3KOUACTOTHOH KOMIIOHEHTBI TPMXPOMATHYECKOro 1oJs,
TaK U M3MeHss CTeleHb aCHMMETPHUHU KBaHTOBOH TOUKH. OO6CYyKIAIOTCS MepCIeKTHUBBI
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NPaKTHYeCKOI'0 HCIOJ/b30BaHUS 3TOTO MOTEHLHANbHO M0Je3H0ro addekra B 06sacTH
ONTO3JIEKTPOHHUKH.

PACS: 05.30.-d; 03.65.Yz; 33.50.Dq; 33.90.+h; 78.67.—n; 42.50.-p;
42.50.Hz; 42.65.Ky; 42.79.Nv



