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AnHorauusi: Ha npumepe moHOB Pr**, Tm®*, Er* Bbmmonnen anamms
BOJIHOBBIX (DYHKIIMI U BIUAHUS KOH(PUTYPAITMOHHOTO B3aUMOJICUCTBUS
Ha MHTEHCUBHOCTHU MOJOC ToromeHus. OOpailleHoO BHUMaHUE Ha TOT
(GakT, YTO Wu3-3a CWIBHOTO CHHUH-OPOUTAIIBHOTO B3aUMOJICUCTBUS
BOJIHOBBIC (DYHKIIMM PEAKO3EMEIbHBIX HOHOB TMPEICTABISIOT COOOMU
MHOTOKOMIIOHEHTHBIE CYMNEPMO3ULIHUN U3 “UHUCTBIX MYJbTUILIETOB 25t
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KOH(pUrypauid, HO M OT HaJUYMSI KOMIIOHEHT
sHeprusiMu. IIpucyTcTBHE TakMX KOMIIOHEHT OO€CIEUHMBAeT CHJILHOE
BIIUSTHHC KOH(MUT'YpaIMOHHOTO B3aHMOJICHCTBHS JaxKe Ha
riIyOoKoIeKalue ypoBHU. [[pyroe cieiacTBue MHOTOKOMIIOHEHTHOTO
COCTaBa BOJHOBBIX (PyHKIMIA — oOpa3oBaHWEe TPyNN CUIBHO
B3aMMOCBSI3aHHBIX COCTOSHUM. IIpy HEZOCTAaTOYHO IIOJHOM YyYeTe
KOH(UT'YpaIlMOHHOTO B3aWMMOJCHUCTBHUS OIMMOKAa B ONHUCAHUU CHII
OCITUJUISITOPOB pacIpeeNiIeTCsl MEXAY BCEMH COCTOSHUSIMU TPYIIIbI, a
HHU3Kasg oO0Ias TOYHOCTh OIMCAaHUS HE BOCIPHHUMAETCS Kak
npoTuBopeune  teopur.  JJISI  TOATBEPXKIECHHUS  BBIIBUHYTHIX
MPEANONOKEHU  BBIOJIHEHO  ONHMCAaHHME  CHJI  OCIHUJIIATOPOB
a0COPOIMOHHBIX IEPEX0J0B JIA3EPHBIX MaTEpPHAJIOB, aKTUBUPOBAHHBIX
MOHAMHU Pr3+, Tm3+, Er3+, no moauduuupoBaHHoi Teopuu Jlxkanaa-

Odenrpra.
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Abstract: We present the analysis of wave functions and the effect of
configuration interaction on the intensity of absorption bands for Pr®",
Tm*, and Er**ions. It is shown that due to the strong spin-orbit
interaction the wave functions of rare-earth ions are multicomponent
superpositions of “pure” *** ! Lymultiplets with different values of S and
L and the same values of the angular momentum J. For this reason, the

effect of configurational interaction depends not only on the energy gap



up to excited configurations, but also on the presence of high-energy ***
'L, components. The presence of such components wields a strong
influence on the configuration interaction even at the deep layers.
Another consequence of the multicomponent composition of the wave
functions is the formation of groups of strongly interrelated states. When
the configuration interaction is not fully taken into account, the error in
describing the oscillator strengths is distributed among all the states of
the group, and the low overall accuracy of the description is not
perceived as a contradiction to the theory. To confirm the proposed
assumptions, the oscillator strengths of the absorption transitions of laser
materials activated by Pr**, Tm**, and Er** ions are described using the
modified Judd-Ofelt theory.
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