pepskampx OmonoAmmepoB. Mo)KHO RCHOAB30BATH JIA CTPYKTYPHBIX
ompeeNeundi Y-H3NY4AOINU® HIOTONH B KAaYeCTBE MEYEHBIX ATOMOB
u spdert MéccOayopa Kak aHaaH3aTOP.

Hapany c¢ abcopOumoRHBIME Y-De30HAHCHBIME CHeKTpaMa Hayda-
I0TCA W OMACCHOHHBE, B 2TOM ciiyyae HCTOYHHK COJePHUT ATOMHLIO
Afpa, MaTepHHCKHE [0 OTHOMEHUI0 K M&CCcGayspoBCKUM. IMMICCHOH-
HEIM MeTOloM H3yTeHO CTpoeHme pAga nOopdEPHHOBHIX CcoedmHeHUH
KoOanbra — BuramMEa B,, m nap. UyBCTBEHTEABHOCTH IMHUCCHOHHOrQ
MeTojla O4YeHp BENWKA, C ero IOMOIbLI0 YnaeTcd ClefHTh 3a OBICTPO-
TeKYUEME GHOJOrAYeCKEME PONeCcCaMH. :

Nayuenne Genros, meuennix *'Fe, mocpegcTroM aToro merofa Mo-
Ka3aao, 970 HOABIKHOCTh HX COCTABHBIX 4acreil OTJIAYHA OT LOABAMK-
HOCTH MONeKyJd B OOBITHBIX Kpucrannax M uaxoctax. O Tom e
CBHETENbCTRYIOT HCCJACNOBAHUA PIACEECKD20 PACCEANUA MéccOays-
posckozo uaayuenus (Tonspamckumit). Hobmdopmanmonnad HOABAM-
HOCTh B OelKax COXpaRdAeTcd ® HPH HH3KHX TeMuepatypax.

HepcuexTursl DpuMenHeHAA *-pe30HAHCKOH CNEKTPOCKOUHE CRA-
3aHBl, BO-TIEpBHX, € coafamueM «méccOaysporpadum», T. e. peHrTre-
Horpadur ma manydenmm MéccOayapoBckux saep. Bo-sTophix, BaTa-
aace pa3paboTka y-nasepoB, YTo B HpAHOANE o0eljaeT BO3MOMKHOCTH
ronorpadun Ha MOTeKYNAPHOM YDOBHE.

§ 5.4. JneKTpoHHbIE CHEKTPHM NOrICINEHAN

B KomeuyHoM cyere Bce OUTHYECKHE W COEKTPOCKOIHYECKHe CBOii-
CTBa MolleKyl, Aalmpe BaxHedilyl0 mRdopManuio o6 mx crpoenms,
ONPeNeIRIOTCA PACCTOAHMAME MEXNY JHePreTHYeCKMMH YDPOBHAME
MOJEKYNH W BEPOATHOCTAME Nepexofia Mesly HEMA. ITM ypPOBHA
OTBeYalT pa3NAYHBIM DICGKTPOHHEIM, KOieGaTeldbliniM M Bpamateas-
HEIM COCTOSHHAM MOJEKYyJ.

DNeKTPOHHBIE Tepexonhl NONANeNTEHBIX H TONNHYKIeOTHHHX
Hemeil m, TeM CaMbiM, 0eJKOB M HYKICHHOBBIX KHCIOT DAcCHOIO0MeHH
B yaorpaduoneroBoii obnactu cmextpa. [lonocw morjoulenns nen-
agHoil ceasm —CO—NH— ae:xar B oGnactm 185—240 nm, 3anecr xe
u B Oolee KOPOTKOBONHOBOH OONACTH PACHONOMeHK MOJOCH anmpaTh-
yecknx OOKOBBIX Hermeil aMEHAOKHCIOTHBIX OCTATKOB. ApoMaTHYecKHe
ocratkn Tpn, Men, Tup wuMeroT noNoCH MOoriowenus B oOGNACTH
280 mm. AsoTmCTHe OCHOBAaHHA B HYKJIGHHORBIX KHC/AOGTAX 00rIOMIA-
101 cBer B obnactn 260 mm. Taxum oGpasom, Gelku M HyKJIemHOBHie
KACHOTH GecHBeTHB, OHE HE HOrJOL{Al0T BHAMMBIA CBET.

910 BOONHE COFNAacyeTcsi ¢ AMIEKTPUYECKOil npupoio# Owomonm-
MepOB H 7leflaeT Majio MpaBAOMONOOHBIME yTBepKAeHud o0 HX SJeK-
TpouHoi npoBonEMocTE. Mbt yike roBopEIH O TOM, 4Te AJaA cBoGOA-
0r0 WepeMemeHEd JAeKTPOHOB BIONh MOAAMEPHOR Hen:m oHa
HOMMHKHA OBITH- JKeCTKOH CONPAM(eNHAOH CHCTEeMOH, COCToAlled u3 de-
peayoInaxXcaA ABOHHBIX H EJHHAYHBIX CBA3eH MM 63 CONPAMEHHBIX
apoMaTHIeCKAX THKNeB. I'MOKOCTH nemm HECOBMECTAMA C ee JJieK-
TpPonpoBogROCTH0. KopoTREe comps/keHHBle IENH OKpameHs! (Kapo-
THH — KpacHbIif, cM. ¢. 49), a mocrarouno [IMHHBIe MOTACIIAIOT BECh
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BHIMMEIR CBeTr, T. . OHU YepHBIe WIM Jaske Meramnomogodmsie. Tax,
HepnaBHO Obur monyuen monmmep anermiena HC=CH
HH H
¢ ¢ C
N\ N7\
CcC C C

H H H

obnagaloHmil MerannuyecknM Giueckom. KpaHTOBOMexaHWYecKHue pac-
geTsl AeHCTBUTENLHO MOKA3HBAIOT, YTO IUIA BO30YKIEHHA 3IEKTPOHOB
nposofuMoctTn B Oearkax HeoGXofEMa 3arpara o4eHr Oonburoidt sHep-
ruu, He Meree 3,5 2B (1. e. 340 w]lk/mons).

Hexoropsie KpuCralluYecKde UIOAYIPOBOJHHKA OGecnBeTHBI, HO
9T0 He Jgaer OCHOBaHWH CuyMTaTh GHOTONMMEDE! IONYHPOBOIHHAKAMH.
IMo-BuguMoMy, Manasg 3JIEKTPONPOBOJHOCT, GHOMONEMEpPOB OOBLACHA-
erca IPACYTCTBHEM TPYAHO OTAENsAeMEIX HOHOB MeTaJlIoB B Omoio-
THYECKOr0 3HaYCHAA He HMeer. .

Monomep OGeaxosoit menm nofoben modekyae amuda R,—CO—
—NH-—R,. B pesynrrare m3ydeHusA 5JeKTPOHHBEIX CIIEKTPOB IpoO-
creix aMuios (Popmamull, MeTHIANETaMHUA, MUPHCTAMMWA) YCTaHOB-
JeHE JJMeKTPOHHEe Nepexoinl B amuumoi rpyume (pme. 5.8). Cxema
9JEKTPOHHEIX IIEPeX0J0B OCHOBAHA Ha KBAHTOBOMeXaHHYECKHX pac-
gerax. Ha puc. 5.9 nokasams BonHOBHE (PYHKINA aMHIHOH TpPYUIH,

()
- : "
A, 0
r* A Q
(/
Wmre  \165wm  |220mm | 1500m \ ﬁ ¢ 2p,0)
e}
, % !
7 /,N K / \
7 Py A4
7 ': // /
7, - H
Puc. 58. Onmexrpommbie mepexogsi B ammamoit Puc. 59. Bommosbie $ynk-
rpymie OUA aMEGHOR rpyNIiBl

COOTBETCTBYIOIIAE ee HamboJdee noABMKHBIM ddeKTpoHam. Ha pme. 5.8
YPOBEHE 1, OTBEYaET CBABLIBAIONICH, ypOBeHEL 5* — HeCBAZHBAIOMMEH
op6uransm C=O0, yposemsr i, — HecBa3sBalomeii op6uramm asora,
YpOBeHb 7 — COCTOAHUI0 HEUOMeNeHHOH Naphkl 3JEeKTPOHOB ATOMA
rucaopona. Ilepexon no* — aroMHEII 3MeKTPOHHEI Tepexon B KHC-
aopofe.

Cornacno sakomy Byeepa — Jlambepra — Bapa, mATeHCHBHOCTH
cBETA, NMpOHIEAIIEro 4yepe3 CJIOil IOMIOIMAIOINEr0 BeIeCTBa TOJNIAHE
l, pana
I=1,exp(—ecl), (5.3)

rge I, — WHTEHCUBHOCTL UAAAINEr0 CBETa, ¢ — KOBIEHTPAIUS II0-
riIonjalomero BemecrBa (B MOnL/i), €-— MONAPHHA KoadPumaent
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- moraomenug (B a/(monb -cm)). Ilornomenne B panuoii uomoce, or-
Beyaoeil nepexoly ¢ Hadaabuoro ypopHa ( Ha BO3GymaeHHEIH ypo-
BEHDb j, BHIPAIKAGTCA TAK HA3BIBAGMON CUAOU OCYUAAATOPG fo;, OlLpe-
JleIAeMOll AHTeUCHBHOCTHIO HOJOCH OTAOMEeHHA:

fo = 4,32-107° { e,d%. (5.4)

.3xecr v — BOJTHOBOE 4HCHO, T. €. YaCTOTA CBETOBOH BOJINHI, JeJdeHHAA
. Ha CKOPOCTbL CBeTa; MHTErPUpPOBaHHE IPOBOIWTCA 10 BCed LoJoce
_ uornomenuns. Teopust gaer
m
e 2 o4
i = —— 0q; Doi 5.5
Toj Ined 0iL0j» (5.9}
“THe € M m,-~— 3aps] U Macca BJJEKTPOHA, (g; — KPYroBasi 4acTora,
cooTBeTcTByOIas nepexoxy 0 — j:

o = (E; — E,) /R, ' (5.6)

E,, E; — oneprum ocHoBHOTO ¥ Bo30ympennoro coctoammii. Harowen,
Po; — MATPUYHBIT DJNEMEHT AUIONBLHOTO MOMEHTA, OTBEYaloLIHWili Hepe-
xony O — j, unu nepexoOnvill JunosbHbLE MOMENT:

po; = | wopydr. (5.7)

2 o o
Bennuupa py; massizaercs Gunoasnoid cuaoil nepexora. Cuna  oc-
HUILISITOpa ecTh BenauumHa 0espasMepHam, ee 3HAYEHHA /15 PA3HBIX
MOJ0C MEHAITCA OT OYeHb MaJblX BeJuunn no nopamgka 0,1—1,0.

Dopmyrna (5.7) mokaswiBaeT, 4TO pg_;‘ U cujia OCHUIAATOPA TeM 00Jb-
me, 4eM CHJIbHEe [ePeKpPHIBAIOTCS BONHOBHE (QYHRIAM HAYAIBHOTO
U KoHeuHoro cocroanmit Y, u ;. Ilepexon nn* B ayMugmoii rpyune
aMeeT Malyl JUIONBHYI0 CANY, TAK KaK 3JIEKTPOHHBIe O0jaka n- 1
n¥*-cocToAnMIT IOUTH NepHeHAUKYIAPHB APYr Apyry u caabo uepe-
KpeBalorea (puc. 5.9).

Teoperuueckne pacuersr JAIOT CEIYOLINE NJIUHB BOJXH Ao; COOT-
BercTByoiue nepexoiam: nn® 234, mua* 160, n,n* 135 aMm. B cnexrr-
pe mupuctaMuja HabawopawoTes mogocw 220 (nn*), 190 (m,n*) n
165 mM (m.mt*). Tlepexonuslil 1UNOTLHBIA MOMEHT JT,71¥* J€RHT B TJ10-
ckoctn HNCO nox yraom 9° k amumu, coenannsmomei atomer O 1 N,
a4 MOMEHT mepexola Ra* mepneHIuKyJsApeH K 9Toll MIOCKOCTH.

CuexTpb! aMuJHBLIX TPyTNI B MOJUMEPHOI I1eMd U3MeHATCH
RCAENCTBHE DJIEKTPOHHOTO B3amMOMENCTBUA 9TUX TPyMum APYT € ApV-
roM. B uactrocTn, smeprerudueckie ypoBHA IS KOHIEBLIX TPYIN Te-
nu OTAMYAIOTC OT yposuel s suyrpeHHux rpynm. Haunbomwuimit
MHTepec i OCHOPU3AKE MPEeICTABIIIT CIeKTpaJLAble s PerTsl, Bo3-
HIKAIue BCAEICTBAC JKCHTOHHOTO PE30OHATCHOTO B3alIMOJeHCTBIIA,
a uMmeHHo daewidosckoe pacujenaeHue m 2UROLPOMUSM.

Uccnenys onTuueckne cpoiicTBa MOJEKYJIADHHX Kpucramwros, Jla-
EBIIOB II0Ka3aJ, 4TO B PeryJIapHOil COBOKYITHOCTH TOMZeCTBEHHEBIX
xpoMoopHEIX (CBETONMOrAOmAIOMUX) TPYNI MEHRYy uX Bo30ysten-
IBIMH HEPTeTHYECKUMH YPOBHSAMU MOMKET NMPOUCXOAUTH Pe30HalCHas
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nepenaua sueprun poadysunenns. B peryaspHoil cucTteme MoMer pac-
npocrpanarLea BoaHa Boabympenns — skcuron ((MDpeuxenr). B pe-
3yabTaTe pe30HAHCHOrO B3aNMOJEHCTBUA ODHEpreTHYecKyue ypOBUM
paciienagoTes, obpasys mupokywo 3ony. Ilpasmna orGopa paspepia-
10T mepexojs MpH TIOTJOMEHWH M HCIYCKaHHH cBeTa He Ha Jio0be,

£ — £
! X_ !
Pne. 5.10. Vposum aliep- —f -+

UM JJIA CUCTeMBl Iapal- |
JeApUBIX (@) W KoJJImHe- i
apusix (6) AUNOJABHBIX :
MOMEHTOB Hepexoja :
I
|

& 1L £

a 7

HO Ha CTPOro onpelelelNHble YPOBHY 30HEI, MpPUUeM MONAPM3ANUA II0-
JI0C TOTJOMIEHUs OIpejeliserca CHMMETPHell peryispHoil cucremsl
KakK 11eJoro.

PesonancHoe BsawMofieficTBue BO3MOKHO yiKe B JMepe, I B HeM
OHO TMPUBOTAT K PpACHICMNEHHI0 WCXOJHOr0 VYPOEHsA Ha  JIBa.
Ha pne. 5.10 mokasasa cxema Takoro pacmeniewus MAs cIydaeB Ia-
PaNeNbHOTO K KOAJMHeaPHOrC PaclONOReHHs OepexofublX Jamoiei.
CriiolHEIe CTPENKN YKasblBAIOT PA3PELICHHBIE IEPEXOJIBl, MpEepHBU-
cTee — 3anpeunienHsle. Moddur mposen Tteopermueckmii pacyeT u-
CHTOHHOTO pacmlellieHusa Jis nmepexofla mun* 190 mmM B a-cnmpasan.
Corgacro reopun JlaBBI0Ba, 3Ta mMoscca pacuemisercss Ha JABe, MpH-
ueM oJHa W3 MOJ0C ITOAAPU30BAHA BJOAL OCH CNUPATH, & BTOpas —
mepneHanKyIsapuo K He#l. PasmocTes wacTor aByx modoc cocraBaser
2700 em™! (unn ~10 Bm B mKage JJAUH BOJXH).

Pesonaucnoe B3ammojeiicTsme TPUBOTUT K IEpepachpeleieHuIo
IIHTeHCHBHOCTEH COEKTPalbHBIX mojoc. B cayvae mByx konjuueap-
IHYX OepexXoJHBIX JHUMOJeH Mojloca ¢ MEMbINed wacToToil (¢ Goapmei
JUIMHON EOJHBI) YBEJHUMEAET CBOK WHHTEHCUBHOCTH 3a CUET HHTEeH-
CHBHOCTA HKOPOTKOBOJIHOBON mTomockl. Do3HuKaeT THAMEPXPoMU3M B
JIUHHOEGTHOEOH Oonoce. Hamporus, B cayvae mapaijeibHplx Ju-
TOJLHBIX MOMEHTOE TNOHWKAETCA WHTEHCHEHOCTH JAUHHOEOJHOBOR Mo-
JOCHL H YBeJHYHBAETCS MHTEHCUBHOCTH KOPOTKOBOMIOBOH. Bosumkaer
IHMIOXPOME3M JNHHIICBOAHOBOI modocel. VMewno rupmoxpoMmusm ma-
0a107aeTCA B CIGKTPAX O-CHUPAJBHBIX IMONANENTHAOB X OEIKOB, a TakK-
Ae JBYCOUPAABHBEIX HYKJIenuoBelx RuciaoT. Ecam gunosbpube moMen-
TH TePHeHTAKYJISAPHE JAPYyT APYTrY, TO IlepepacupejeseHHs WHTEH-
CHBHOCTY HeT.

Ha prc. 5.11 nokasanel sKciepAMEHTAJBHEE Pe3YJBTATH!, OJY-
uenHee A1 noamrayrammeosoii kuciorer (MITI'K). TIpm pH 4.9 no-
ansep maxoaures B gopme a-cuupartn, upu pH 8,0 — B dopue xay0-
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Ka. Xopouio HaGIOAATCA ABe MOJOCH, BO3NUKIIME B pesyiabraTe
JIaBBITOBCKOTO PACINENIeHNA, U CHILHBIH THIOXPOMU3M.
Cona  OCIMIIAATOPA AAMHHOBOJHOBOM HOJOCH -CMUPaAH TOHH-
meHa Ha 30%. B ¢opme knybra pammamoBomHOBHe poxock III'K i
TOAMAN3UHA  XapaKTepHayiorcd
A, 1m cunoit ocmmanaropa 0,110, B a-
e’ ’5]” — a li{” : 3"’117 . cumpannHoit Popme — 0,075.
r /Mydw{‘ I'mooxpoMusbiit sdderr 6uin
: JeTaJbHO M3y4YeH W JKCIIePUMEeH-
TanbHo, H.Teopermuecku. Wceae-
-|  IoBaHa 3aBuUCEMOCTH 3PPeKTa or
okpysaltomeit cpeast, or pH n
HOHHOH CHIILI.
- OueBnaHO, 9TO HMCYe3HOBEHHE
THNOXPOMHU3MAa [pH  mepexone
cnupaidb — KIyGOK MoOseT HaThb
- KOAMYeCTBEHAYID MEpy C-CIH-
I panpHOcTH Geaxa. Bwmuay Tpyn-
46 42 HOCTEll, ¢ KOTOPHMHE COHpsKe-
»-l0 o™ HEI cueKTpodoTOMETPHIECKTE
H3Mepenus 8 JajJeKOH yJabTpa-
Puc. 5.41. Cnexrp nornmomennsa IITK  ¢uonerosoit  obnactm  sBGIU3H
200 HM, 3TOT METOX Majoymorpe-
6nrenen mpm maygemnnm Genkos. Hamporms, om npoct m sdderTuBeH
A HYKJIEWHOBBIX KHCJIOT, NIAHHOBOIHOBHIE IOJOCH KOTODEIX JEKar
BOansm 260 mMm.

NN e o Sy D

&
-

§ 5.5. Jliomunecuennusa

Ilogo6HO cHEexkTpaM TOTIOMIEHHA, CHOEKTPH JIOMHHECHEeHIUH
(PryopecmeHnum) CHOMHBIX MONEKYJ DPa3MBITHI W JAINEHB TOHKHX
neraiteir. VInpopMaTHBHEIMA OKa3HBAIOTCA He CTOJBKO [IMHHL BOJIH
MaKCHMYMOB IIOJIOC, CKOJbLKO HHTEHCHBHOCTbH, LONAPU3ANAA W iIu-
TeALHOCTH CBeYeHH,

Homycrnm, 4to B Moment t=0 mmeerca n(0) so3GymneHmEHX
Moneryl. Ecan BeposrHOCTE mepexona 3a 1 ¢ u3 BO3GYKIEHHOTO CO-
CTOAHHA B HeBO3GYKIEHHOe ¢ HM3IYUCHAeM KBAaHTa cBeTa eCTh f,
a BepPOATHOCTH (E3BI3NYYaTedbHOTO IEepPexofla, B KOTOPOM JHEPrus
B030y/KIeHAA HpeBpamaeTcsa B T€II0, eCTh g, TO

dn=—(f+g)ndt (5.8)
"
n(t)=n(0)exp [ (f+ &)l (5.9)
Cpefnasa OuuTelbHOCTE BO36Y:KIEeHHOTO COCTOAHMUA
=1
m—f tdn fdn—erg. (5.10)
=0 =0
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