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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-irequency 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.

HccnenoBaHsl criekTpasbHBlE CBOMCTBA (PJIyOPECLEHTHOrO HM3JyUeHHS IBYXypPOB-
HEeBOH KBAaHTOBOH CHUCTEMbl C HapyLI€HHOH UHBEPCHOHHOHU NPOCTPAHCTBEHHON CUMMeT-
puel, ONMUCBIBAEMOH MOJEJ/bI0 OJHO3JEKTPOHHOIO NBYXYPOBHEBOrO aToMa, ONepaTop
9JIEKTPUYECKOrO JUIOJbHOTO MOMEHTa KOTOPOrO MMeeT He paBHble APYT APYry Aua-
roHaJibHble MaTpUYHBle 3JeMeHTHl. Ha mpakTuke 3ta (u3Hueckas cHUCTeMa MOXKeT
ObITh peasv30BaHa B BHJE aCUMMETPUYHOH KBaHTOBOHM TOYKH. PaccmoTpeH ciydai
BO30y2KJ€HHs1 3TOH CUCTEMbl TPUXPOMATHUECKUM BHELIHUM [0JIeM, COCTOSILIIUM U3 BhI-
COKOYaCTOTHOTO GUXPOMAaTHUYECKOTO 10Js1, 06€ KOMIIOHEHTHl KOTOPOTO HMEIOT paBHbIe
gyactoTel Pabu U Hecyle 9acTOTH, CHMMETPUYHO CMelleHHble OTHOCHTEJNbHO YacTOThI
aTOMHOTO Nepexofa, U HU3KOYaCTOTHOM KOMIIOHEHTBHl C Hecylled 4acTOTOH, COBMNaja-
omeld ¢ yactoTod Pabu BEICOKOYACTOTHBIX KOMIOHeHT. [lokasaHo, 4TO CreKTpasb-
HBIMU CBOHCTBaMH (DJIyOPECLEHTHOrO U3Jy4eHHs TaKOH CUCTEMBl B BBICOKOUACTOTHOM
JYanasoHe MOXXHO B PaBHOH CTelneHH 3(PPEeKTUBHO YIpaBaATb Kak NOCPEeICTBOM Ba-
PbUPOBAHUSI HHTEHCUBHOCTH HU3KOYaCTOTHOH KOMIIOHEHTHl TPUXPOMATHUYECKOTO MOJIs,
TaK U U3MeHsIs CTelleHb aCHMMeTPHUH KBaHTOBOH TOYKH. O6CYKIAIOTCS NepCHeKTHBbI
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IMPAKTUYECKOI'0 UCIIOJIb30BAHUSA 3TOTO NMOTEHIHAJBHO IIOJE3HOTO 9¢)¢)eKTa B o6sacTh
OINTO3JEKTPOHUKH.

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



