4. TlorjoueHHe ¥ H3JyYeHHE CBeTa
aTOMaMH U MOJIEKYJaMH

Hau6osiee yeTORUHBE Te COCTOSTHHSI ATOMOB, B KOTOPHIX Ba-
JIeHTHBHIE JIEKTPOHBI 3aHUMAIOT CaMble HH3KHe 3HepreTHue-
CKHe YPOBHH H pacipejeeHbl M0 HUM COTJIACHO TPHHIIHIIY
ITaynu. Taxoe cocrosiHHe HA3BIBAIOT OCHOBHLLM 3HepzeTuHe-
cKum cocroanuem. Korga atoMm, HaXOIUBUIHHACS B OCHOBHOM
COCTOSTHHH, TOrJollaeT KBAHT CBeTa, 3HEPrHs KBaHTa hAv
1npubaBiseTcss K SHEPrHH aToMa, H 3JEKTPOHBI NepeXoAsdr
Ha Bo3OyX/IeHHBIE YPOBHH, XapaKkTepusymliuecs 6ojiee BhHI-
COKOH 3Hepruefl. DT0 NPOUTIOCTPUPOBaHO Ha pHC. 4.1 aas
cnydyas aroMa reaus. IlorsomeHne cBera M mepexon aroMa
B BO3OYXKJEHHOe COCTOSTHHE NPOHCXOAUT TNPHUMEpHO 3a
10-15 ¢. Ecaim aToM HMeeT ueTHOe YHCJIO 3JeKTPOHOB, TO HX
COUHBI (BEKTOpPbl MAarHUTHBIX MOMEHTOB) OOBIUHO HAmpaB-
JleHBl NMPOTHBOTOJOXHO APYr APYry, H CYMMapHBIH CHOHH
BCeX 3JEKTPOHOB aToMa paBeH Hyqal0. Takoe cocTosHHe C
s=0 Ha3bBAIOT CuUH2AETHoiM. CIHH aTOMa, HUMEIOIIero He-
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YeTHOE WHCJIO 3/IeKTPOHOB, O6bLIYHO PaBeH S= g5, 370 — Jyb-

AeTHOe cocToanue. Ecau YHCA0 3/1eKTPOHOB B aTOME YeTHOe,
HO CITHHBI IBYX 2JIeKTPOHOB NapaJijielbHbl, TO NMOJHLIA CIHH
paBeH s=1, U Takoe COCTOSTHHE HAa3bIBAeTCS TPUNAETHOIM.
DTH COCTOSHHS CXEeMaTHUHO MoKasaubl Ha pHuc. 4. 1. [Tepexo-
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Puc. 4.1. YpoBHH 3HEPTHH 3JIEKTPOHOB B aTOMe TeJiHsl.
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Ay atoMa M3 OCHOBHOT'O COCTOSTHHSI B BO3GYXKIEHHOE, MpoHC-
XOJANIEMY NpPH MOIVOIIEHHH KBaHTa CBeTa, COOTBETCTBYET
ysxaﬂ JIHHHS B CIEKTpPE TMOrJiouleHHsd, ee JAJHHA BOJIHBI A
onpenessieTcss paBeHCTBoM (cM. ra. 1)

AE = he/h. (4.1)

B mosekysax Nepexoabl B Bo3OysKIeHHOe COCTOSIHHE MOIYT
IPOHCXOJUTh TPH TOIJOILEHHH KBAHTOB pasJHuHOl Hep-
THH, MO3TOMY BMECTO Y3KHX JIHHHH B CHEKTPax MOIVIOUICHHSR
MOJieKkyJl HaGuogaroTest Gojee HAH MeHee MHPOKHE TOJOCH.
B aromax uaJjyueHHEe H MOTJIOIEHHE ITPOUCXOIAT HPH OJHHX
H TeX Xe JAJHHAX BOJH, HO B MOJIEKYyJaX HOJOCH MOTJOIIe-
HUSl M H3Jy4yeHHs He COBMNAJAIOT, MAKCHMyM H3JVUCHHS
0OBIYHO CMellleH B CTOPOHY GOJBIIHX JJIHH BOJH 10 CpaBHe-
HHIO ¢ MaKCHUMyMOM moTnjolllenus (puc. 4.2, A).
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Prc. 4.2. CroekTpH NOIVIOIEHUS H H3JIYYEHHS CBeTa MOJIeKyJaMH.
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4.1. BpemeHHble COOTHOLUEeHHS; dlyopecLeHIHs
u PocdopecueHnus

MouekyJa, HapUMep MOJeKyJda XJAOpodHINa, HaXoAsLias-
€5l B 3JIEKTPOHHO-BO36YXKAEHHOM COCTOSHHH, MOXeT BO3Bpa-
1aThCGd B OCHOBHOE  COCTOSTHHE pAa3JHYHBIME — NyTSMH.
Bo-nepBriX, OTAAaB yacTh HEpPrHH B BHJAe TelJia, MOJeKyJaa
MOXKeT H3JIyUHTb KBAHT CBETA M NPH ITOM NepelTH B OCHOB-
Hoe cocrosiHHe (puc. 4.2, 5). Taxoe sBJeHHe Ha3bIBaIOT
pryopecyenyuell, I nuubl BOJH (AYOpeCHeHIUNH OOBIYHO
foJibllle COOTBETCTBYIONINX AJHH BOJH Norsouenus. Hanpu-
Mep, XJA0podUJaT ¢ B pacTBOpe MOIMONiaeT B KPACHOH H CH-
Hell 06J1aCcTAX CHEKTpa, HO CBEeTHTCS JHIIL B KpacHo#l 06-
qactia. Makcumym Quayopecuennuu npuxoautcs ua 668 HM,
TOTJ2 KaK CaMblil JJIMHHOBOJHOBBIH MarkCHMyM MOLJIOIIEHHS
gexurt npu 663 um. CpeaHud npoMeXKyToK BpeMeHH, B Teye-
HHE KOTOPOTO MOJIEKYJ1Aa HAXOAHUTCA B BO3GYKIEHHOM CO-
CTOSIHHM, T. €. IPOMEXYTOK OT MOMEHTa NOIJIOIEeHHsT KBaH-
Ta JO MOMEHTa ero BHICBEUHBAHHs, Ha3bIBAIOT BpPEMEHEM
JKU3HU BO30YXK/JAEHHOrO COCTOSIHUS. BesinuuHa BpeMeHH XKH3-
HU 3aBHCHT OT XapaKTE€PUCTHK BO3OYKIEHHOTO COCTOSHHS.
OO6bIyHOe BpeMs KH3HH (JIyOpecueHUHH HMeeT MopsiIoK
10-%¢c.

Hpyrofi myTh pacTtpaTbi 3HEPrHH COCTOHT B TOM, UTO
BO30YXKJEHHAsT MOJEKyJa MepexOJUT H3 CHHIVIETHOrO BO3-
Oy3KIEeHHOrO COCTOSTHHS ( B KOTOPOM OHA HAXOLHJIACh MOCJ]e
MOIVIOUIeHHST KBAHTA CBeTa) B MeTAacTaGH/bHOE TPHIJIETHOE
COCTOSTHHE, MMelolllee ropasfo GoJblulee BpeMms XKHU3HH, T0-
panka 10~%c. M3 MeracTa6uibHOrO TPHUIJIETHOTO COCTOSTHHS
MOJIEKYJla MOKET BEpHYThLCH B OCHOBHOE COCTOSIHHe, H3Jy-
YHUB elle 0oJiee MJMHHOBOJHOBBHIH (ueM B cjaydae ¢ayopec-
LEeHIHH) KBaHT cBeTa. JTO OOBIUHO GoJsiee qraboe cBeueHHe
HasuBawT Pocpopecyenyueti. PochopecueHUNss 3aTyxaer
MEJJTeHHO, H €e MOXHO YBHAETh Aa)Ke HeBOOPYKEHHBIM IJia-
30M TOCJIe TOTO0, KaK BO30YXKJIAMOUINE CBET YKe BHIKJOUEH *.
Tpunaernole 80306yxcOeHHble COCTOAHRUA MOJEKYJd Hrpaior
BAXHYIO poJib B (POTOXUMHUYECKHX PEaAKIIUIX, MOCKOJIbKY OHH
HMEIOT 6OMbIIYI0 AJUTEJbHOCTh JKHU3HH, CPpAaBHHTEJbLHO Ma-

1 Xsopoguais ¢ochopecuupyioT B HHbpaKpacHO# 06JaCTH CHEKT-
Pa, MOITOMY HX (POCGOPECUeHUHIO HeNb3f YBHAETb HEBOOPYKEHHLIM TJa-
30M. — [Tpum. nepes.
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JYK 3HEPruio H 06/1aKaloT MATHHTHBIM MOMEHTOM, IOSIBJIe-
HHe KOTOporo 00yc/IoBJIeHO TeM, YTO HanpaBJeHHS CIHHOB
BO30YK/JE€HHOT0 H OJHOr0 H3 HeBO30OYXKIAEHHBIX 3JEKTPOHOB
coBmaznamnT. BeposaTHocTh TOrO, 4TO MOJEKYyJia XJA0poduIia,
HaXo/lACh B BO30YXK/IEHHOM COCTOSHHH, yCIeeTr Npopearupo-
BaTb C JAPYTOH MOJIEKYJIOH, ropasfo 6oJblle B ciayuae TPH-
NJETHOIO COCTOSIHUS (M3 KOTOporo mpoucxoaur goadopec-
IEHLIHA), UeM B  cjiydae CHHIVIETHOrO BO36YyXKJIEHHOTO
COCTOSIHUS (OTBETCTBEHHOTO 32 (JIVOPeCUeHIHIo). JKCnepH-
MeHTaJbHO OBLIO MOKAa3aHO, UTO XJOPO(MHAA B OpraHpuec-
KHX DACBODHTEJASX MOXKET HAXOAUTHCH B TPHIJIETHOM CO-
CTOSIHUH, HO POJib 3THX COCTOSTHHHA B Hpomecce ¢HOTOCHHTE3a
ele He BLISCHEHA,

4.2. Ilepenoc aHepruH, CeHCHOUIU3IMPOBAHHAS
dayopecueHuus

SIBieHMe CeHCHOGHAN3HPOBaHHONH (JIYOpECUEHHHH BRJIIOYAET
B3auMOJeficTBHe JBYX MOJIEKyJ B pacTBOpe, NpHIeM OHH
MOTryT OBITh pasjeseHbl OOJNbIIHM YHCJAOM MOJEKYJ pacTBo-
puress. B aToM ciyuae mepeHoC HePTHH NPOSBJASETCS, KOT-
13 pacTBOp, COJEpXKaIuuil MOJeKyJbl ABYX PasHbLIX NHTMeH-
TOB, OCBEIAI0T CBETOM TAaKOT0 CHEKTPAaALHOIO COCTaBa, Ko-
TOPLIH MOXeT INOIVIONIaThbCA JHINb OJHHM H3 NMHIMEHTOB
(nasviBaemMbIM JoHopom 3Heprun). OLHAKO MPH 3TOM CHEKTp:
H3JyU4eHHs] PACTBOpa COOTBETCTBYET CIEKTPY (JyopecleH-
IIHH BTOPOTO MHUrMeHTa — akyenTopa shHepruu. Taxkum obpa-
30M NPOHCXOJNUT Pe30HAHCHBIA MepeHoC HeprHH Bo3byxKje-
HHSI OT MOJIEKYJIH JIoHOpa K MoJeky/ie akuenropa. Onno U3
HeOOXOMHUMBIX YCJAOBHH TIEPEHOCA 3HEPTHH COCTOHT B TOM,
4TO YPOBEHb YHEPTHH BO36yXAeHHOro ((ayopecuupyoliero)
COCTOSTHUS JOHOPA JOJIXKeH ObiTh BhIILE HJAH MO KpaiHell Me-
pe He HMXKe, YeM COOTBETCTBYIOIIHHA ypOBeHb IHEPrHH ak-
nenropa. Miu, unade roBops, mosoca (ayOpECUEHITHH MO-
JIEKYJIbl JIOHOPa JIOJI2KHA MepPeKPHIBATHCA ¢ NMOJOCOH HOIIO-
IeHHsT MOJIEKY:bl aknentopa (pHc. 4.3).

Bo MHOrux BOZOpOC/ASIX KBaHTBI CBeTa, MOIJOIIEHHbIE
BCIOMOTaTe/IbHEIMH MHTMEHTAMH, MepefalTcs ¢ OoJblledl
UM MeHbleH 3(P(PeKTUBHOCTBIO MOJIEKy/iaM XJopoduiaiaa a.
STOT mepeHoC HEPrHH, MO-BUAUMOMY, IPOUCXOIUT MO MeXa-
HH3MY, TMOA06HOMY TOMY, KOTODPBIH [1eHCTByeT NpH CEHCH-
B6uan3HpoBaHHOR (ayopecueHIHH., B 3eleHBIX BOLOpPOCASX



