Jexnisa Nel3

MakpocKkoniyHa Teopisi MOJIAPUTOHIB

[Ipu mocmipKeHHI MonepeyHux ONTUYHUX (DOHOHIB HA MUHYIIN JIEKIIT MU
BpPaxoBYBaJIM TIJIbKU CTATHUHY KYJOHIBCHKY B3a€MOJIII0 MK 10HAMH 1 HEXTyBaJlU
3aMi3HUTMMH B3a€EMOJISIMU. 3aMi3HINA K B3a€MOJIsl MEPEHOCUTHCSA MONEPEYHUMHU
eJIEKTPOMArHITHUMHU XBUJISIMHU, L0 MOPOJKYIOTHCS MPH MONEPEYHUX ONTUYHHUX
KOJIMBAaHHAX 10HIB. B3aemojiss KBaHTIB BIJIBHOTO €JIEKTPOMArHITHOTO TONSA —
¢dboToHIB 1 (HOHOHIB MOMEPEUHUX ONTHYHUX KOJUBAHb CTA€ BEIWKOK), KOJU iX
eHeprisi Ta XBUJIbOBI BEKTOPH CTalOTh MOPIBHSIHHUMU MIX CO00I0. 3a TaKHUX YMOB
CTalllOHADHUM CTaHAM KPHUCTalTy BIJIMOBiJIal0 «cyMminn» (PoHOHIB Ta (OTOHIB, X
«riOpuam», YW HaBITh «XUMepu». [HOmI iX Jemo pPOMAHTHYHO HA3WBAIOTh
«KBAHTOBUMHU KeHTaBpamu». Taki HOB1 eJleMeHTapH1 30y/XKEHHSI OTPUMAJI Ha3BY
MOJISIPUTOHIB.

Coix 3a3Ha4MTH, 10 MOMSPUTOH (aHTia. polariton) —ckimagHa KBa3idacTHHKA, 1110
BUHUKAE TIPU B3aEMO/IIT (POTOHIB 3 €JIEMEHTAPHUMU 30y KEHHSIMH CEPeIOBUIIA —
ONTHYHUMH (OHOHAMH, SKCHUTOHAMH, TUIA3MOHAMH, MarHOHAMH YU IIE YHM.
BianoBigHO MONSIPUTOHN HA3UBAIOTHCS (POHOHHUMH TOJISIPUTOHAMH, SKCUTOHHUMHA
NOJIAPUTOHAMHU  (CBITJIOCKCUTOHAMH), TUIA3MOH-TIOJSIPUTOHAMHM, MarHOHHUMU
MOJIIPUTOHAMH 1 TaK Jai.
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MaxkpockormiyHa Teopis MOJSPUTOHIB B 130TPOIMHUX CEPEIOBHUINAX MOXKE
Oytu moOymoBaHa JIOCUTH MpoCTOo. JIJIsI HBOro MpU JOCHIKEHHI MOMEPEUYHUX
KOJIMBaHb y PIBHSHHAX PyXY CJiJa 30€pertu ImomnepedyHe eJeKTPOMAarHiTHE IoJie,
SIKMIM paHiIlle HeXTyBaJH:
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1 JOTIOBHUTH iX PIBHSHHAMH MakcBesia
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mo TOB's3yloTh nomepeuni mnonms E, i H, 3 momepeunoro mnuromoro

nonspusamniero. Jlnsg momepeyHux moniB  piBHSAHHS (4) 3a0BOJBHSIOTHCS
aBTOMaTH4HO. P03B’ s13kM cuctemu (1) — (3)0Oymaemo IrykaTy y BHTIISIIL
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Tonai 3m00yneMo HACTYMHY CUCTEMY BXkKeE anreOpaidyHuX piBHIHb
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YMoBa iCHyBaHHSI HE TPUBIAJIbHUX PO3B’SI3KIB TAHOI CUCTEMH BUMAra€ 3aHyJICHHS
JEeTepMIHAHTY
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1 3BOAUTHCS 1O HACTYITHOTO PIBHSHHS!
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JaucrepciiiHe piBHSIHHS MOXHA MEPENUCcaTi y BUTIISAL

Czkz _ o (Qiz —0.)2)

7 (o) ©)

[IpaBasi yacTMHAa UBOTO PIBHSIHHS CHIBOAAA€ 3 MICICKTPUYHOIO MPOHUKHICTIO
E(@) xpucrany, obumcneHor0 6e3 ypaxyBaHHs 3alli3HIOBAHHS B3a€MOJIii, JIWB.
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PiBastaast (6) 103BOJISIE OOYHMCIUTH 3HAYCHHS XBHJILOBOTO BEKTOpA, SIK

dbyskmii 3amaHoi gificHoi 9acTtotw. 3 1HIIOTO OOKYy, SKIIO PO3B SI3yBaTh IIe



pPIBHSIHHS BIJHOCHO (UJ, MOXHAa BH3HAUUTH YacTOTy HOBUX €JIEMEHTAPHUX

30YIKeHb — MHOIAPUTOHIB SK (DYHKIIIO HifiCHOrO XBHJIBOBOTO BekTopa K.

BinnocHo QU piBHsIHHS (6) € pIBHIHHIM YETBEPTOIO HOPSIKY:
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Ane cuTyaliio MoJyieruye Ta oOCTaBMHA, IO 1€ € OlKBajJpaTHE PIBHSAHHSA. SKIO

BpaxyBatu Bupa3 (5), TO pO3B’SI30K IBOrO PIBHSHHS MOXHA MPEICTABUTU Y

BUTJISAII
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3a Mamux 3HaueHb K 1Ba poss’sasku (7) MOXKHA IPEICTABUTH HACTYIHHM YHHOM
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OTmxe, MaEMO JBi TUIKH €JIeMEHTapHUX 30y/KeHb (MOJSPUTOHIB). O/HA TijlKa 3

gacroramu B inTepBami 0< cq(k) <Q),, a apyra rijika 3 4acToTamu B iHTepBai
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3a Benmkux 3HaueHb K 30y/KeHHS Meprioi TiIKM CIIBIIANAlOTh 3 MONEPEUHHMH

dboHOHaMM, a 30yMKEHHS Jpyroi TUIKM — 3 (OTOHAMH B CEPEAOBHINI 3
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NOJISIPUTOHU € BEIbMH CKIQJHOIO cyMmimmio (riopumamu) HOTOHIB i (OHOHIB.

JIEEKTPUYHO TPOHUKHICTIO &,. OIHaK B OKOJI 3HAYCHb

TakuM YUHOM, TOJISIPUTOHHI 30y/)KEHHS € HI YWUM IHIIUM, SK CTalllOHApHUMU
CIEKTPOMArHITHUMHU XBWJISAMHU BCEpeAMHI KpucTaimy. EHepris 1ux XBWIIb
IPUPOTHUM YHHOM MICTHUTD 1 €HEPIii0 MOAPU3aLINHAX KOJMBAaHb KPUCTAIY.

B o0GacTi mpo3opocTi KpucTamy NOJISIPUTOHH (BETUKUX JOBXKUH XBUIIb, CITiJ

HarajaTtd) TOTOXKHO CIIBMAJar0Th 13 (OTOHAMHM B  KPHUCTali, OCKUIBKH

BIJIPI3HSAIOTHCS BiJl BUIbHUX (DOTOHIB TOT K YAaCTOTH, TUIBKM MEHIIOK B N — /80

pa3iB 10BxkUHOIO XBuil. [lepiia monasiputoHHa riika onucye (GOTOHU 3 YACTOTaMH,
MEHIINMH 3a Qt , @ Ipyra — HOTOHU 3 HACTOTAMH, IO IEPEBUILYIOTh Qt .
1) V pos3rasgHyTOMy HaMH BHUIAJKy HE BpaxOBYyBalach IUCIEPCis

nonepeyHux (PoToHiB, TOOTO, 3aIEKHICTh Qt BiJl XBUJILOBOTO BEKTOpa. ToMy i

CTBEPKYBAJIOCh, IO 3HAWEHI HAMH TMOJSIPUTOHHI TIIKU CIPABEJIUBI TUIBKU B

obylacti mpo3opocTi Kpucrtainy. llpu BpaxyBaHHI CKIHYEHHOTO 4Yacy KHUTTS



nornepeyHnx (otoHiB (ypaxyBaHHs Aucriepciil) 1 HOISIpUTOHHI CTaHU OYAyTh MaTh
CKIHYEHHH Yac KUTTS.

2) MakpockoriyHa JieIeKTpuYHa MPOHUKHICTh
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BU3HAUEHA TUIBKM U KPUCTANIB JOCUTh BEJIMKUX PO3MIPIB Yy MOPIBHAHHI 3
JOBKMHOIO XBHWJI1 €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS. ToMy Ipo MOJISPUTOHHI
CTaHH MO’KHA TOBOPUTH TUIbKH y BHUIAAKY KPHUCTAIIB, PO3MIPH SKUX BEIUKI Y
MOPIBHSIHHI 3 JIOBXKUHOKO XBUJI BUIIPOMIHIOBAHHS.

3). VY normepenHix MipKyBaHHSX Iepea0avanocs, M0 eJISKTPOMAarHiTHE MoJe
3HAXOJWTHCS BCEPENMHI KPHUCTATy ¥ HE MOokumae horo. lle cmpaBennmmBo TLIBKH
JUIS KPUCTAJIIB, IIIO0 OTOYEHI 1JCIbHUMHU J3€pKajaMu, MarTh HECKIHYEHHI
po3mipu. I3 KpucrtamiB  KIHIEBUX  PO3MIpIB  €JIEKTPOMArHiTHE  MOJE
BUINIPOMIHIOETbCS. [le Mpu3BOAWMTH 10 TOAATKOBOTO CKOPOYEHHS Yacy >KUTTA

MIOJISIPUTOHIB.
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Jlo peui, 3aBASKM ICHYBAaHHIO MOJISIPUTOHHUX 30yJKEHb MOXKYTh BUHUKATU
3B’s3aH1 ctaHu QoroHiB! Lle BinOyBaeThCsl B yNbTPaxoJOAHHUX Ta3ax. Y MOMEHT

3ITKHEHHSI (POTOHIB 3 OXOJO/PKCHHMMH Maibke 10 aOCOJMIOTHOTO HYJS aTOMaMH



pyOigito (~107K!) ¢oroHn HaOyBaroTh Macu (aTOMHAa CKJIaJ0OBa IOJISIPUTOHY).
[lepecyBatounce y xmapi pyOimito, (GOTOHH PyXarThCs BiJ aromMa JI0 aTroMa.
KosxHa B3aemojisi 3 aTOMOM TpPUBAa€ MIJBHOHHI J0J1 CEKYH/H, aje 1HOJI MOXYTh
B1IOyBaTuUCs 3yCcTpiul (POTOHIB, MICIS IKUX BOHU PyXalOThCsI CYMICHO HEPO3PHUBHO.
Komu BoHM XMapuHKy pyOiJlif0 TMOKHIAIOTh, BOHHM TyOJISITh aTOMHY HaOyTy
CKJIaJIOBY, ajie 'maMm’sATalTh' Mpo Te, I0 3 HHUMH BIAOYBaJIOCh y XMapi,
3aJTUIIAIOYUCH OB’ I3aHUMHU B Tapu W TpUIIETH. ToOTO, TaAKUM YHMHOM MO>KHA

TOBOPUTH MPO YTBOPEHHS (POTOHHUX MOJIEKYIL.



