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20 000—25 000). HnunuososnHOBBIE mepexoant BOmH3H 2800 A —
MepHeHIUKYASIPHbE Ax*-TIepeXOs ¢ MajibiMu Ko3ddunuenTaMu mno-
rnouendsa (<<5000).

[InockocTH a30THCTHIX OCHOBAHHH Mapaj/eNbHBl APYr APYLY B
asoinolt cnupann JHK (cM. ctp. 489) u noutu mnapansiesnbHbl
(yron 7°) B mBycnupanbsubx ysactkax PHK (cm. crp. 500). T'uno-
xpomusm nonocel 2600 A JTHK pocruraer 40%.

KBaHTOBOMeXaHHUECKHE paCHYeThl MOJIOXKEHHH MEepBBIX r-3/eK-
TPOHHBIX ypoBHEH map asoructuix ocHosanuii B JJHK nposesneHst
B psjae paboT, B wacTHoctH B [75, 76].

§ 5.5. TEOPHA ONTHYECKOH AKTHBHOCTH

CnekTpononsipuMeTpusi — OJUH U3 BaKHeHIIHX H HanGonee Jo-
CTYNHBIX METO0B H3yueHHf Guononumeposn. [losToMmy pacckaxem
0 Hell nmoxgpobHo,

Onruueckas AKTUBHOCTH ~— CHOCOGHOCTL ACHMMETDUUYHOM Cpe/n!
MOBOPaYHBATH MJOCKOCTb MONMSAPH3ANUH MPOXOAANIEr0 cBeTa — BIIEp-
Bhie Gbuia oBHapyxena Aparo s 1811 r. Kak nokazan @penens
(1820 r.), onTuueckas aKTHBHOCTb O3HAYaeT HaJIUYHE KPYroBoro
ILBYJNYUENPEJIOM/IEHHA, T. €. OHa ONPEJENACTCH Da3jiHYHEM B CKOpO-
CTIX pachpocTpaHeHHs B Cpeje CBeTa, MOJMSAPH3OBAHHOTO HO KpPyry
BIIPABO U BJIE€BO. B nmpasoil BosHEe BEKTOD HAMPSAXKEHHOCTH 3NEeKTpH-
yeckoro nond E B nyde, naymem B rma3 HaGmiogaTensl, Bpamaercs
10 4aCOBOH CTPEsKe, B JieBOH — B MPOTHBONONOXKHYIO cTopoHy. Co-
oTseTcTBeHHO i npasoi (D) u nesoit (L) sonH, pacmpocTpausio-
LIMXCA BAOJAL OCH 2,

E,=iE, (D), E,=—iE, (L), (5,41)

T. €. B mpasoii sojHe ¢dasa E, ornuuaerca or dazm E. ua Yem
(i = exp em), B Jepolt — Ha —!/om. B cpese anexTpHuecKoe moJe
CBETOBOH BOJIHBI XapPaKTEPH3YeTCs BEKTOPOM 3/€KTPHUECKOH HHAYK-
uud

D = n’E, (5,42)

rje n — nokasartesb- npenomieHus. OnHIIEM npaBylo H JEBYIO BoJ-
HB BHIpaxeHusmMd Dp = D, — iDy, Dy, = Dy 4 iDy,. Ecnu Dp = 0,
To ycnosHe cyllecTsBoBanHsd L-BosiHbl nmeer Buj Dy = —iD,, ecnu
Dy, =0, o ansa D-Bonuw nonyuum D, = iD,. Ilycts npu Bxoae B
BEILECTBO BOJIHA ¢ aMmauTyAoH | JauHefiHo nondpH3oBaHa BAOND
ocd x (Dy =1, Dy =0, Dp = D, = 1). CropocTu pacmpocTpaHe-
HHUA Npapofl H JEeBOH BOJNH B BELIECTBE Pa3JHYHH, T. €. Np = 7, OT-
JHYeH oT nr = n_. Torjga mpH BHXOAe H3 C/lOA BEHleCTBA TOJILLU-
Holl | umeeMm

Dp=D, =exp (——%ml), DL=D_=exp(——2%in_l), (5,43)



§ 5.5. TEOPUSI ONTTUYECKOM AKTHBHOCTH 291

rie A — njaHHa BoJsHbl. BBenem o6osHaueHuss n = y(n, -+ n-),
An = n_—n,. Toraa

7T

D=1/, exp(—ﬂ nl)(exp[Q;b (n— n+)l] +

+exp[T(n—n )l”=exp(—2—':f'—nl>cosf%l, (5,44)
0y esn (= Zn) o 3 1]
— exp [ (n—n-) ] )= (— %nl) sinf%l, (5,45)
OTKy/la
D,/D, (5,46)
T. €. TJIOCKOCTb TOMSIPH3ANHH nmsepnyﬁacr; Ha yroJ
Q= (nL —np)l. : (5,47)

JIMHENHO MOJSPH30BAHHYIO BOJIHY BCETAA MOXKHO Pas/jioXHTbh HA
IBe BOJIHBI, TOJIIPH30BaHHblE MO 'KPYry BrHpaBo H BJeso. Ecau B
cpelle ofiHa M3 5THX BOJH OOTOHAET APYTYIO, TO IJIOCKOCTb MOJisIPH-
3allid majalomed BoJHbl, HiH BeKTop D, paBHHI BeKTOpHOH cymMme
D, u D_, noBopauuBaeTcs Ha yroJa .

YOenvroin spaujenuem pactBopa, colepkamero ¢ efcu® ontuue-
CKH aKTHBHOI'O BeLeCTBa, HA3bIBAeTCs BeJHYHHA

[a]l=g/lc. (5,48)
Ecnu ! usMepsierca B O#, a ¢ B paguaHax, r. e. ¢ = 180y/n, 10
(o] =" % pog . gut- et ons. (5,49)

Juis uncToro BellecTBa BMECTO ¢ HaJo NOACTaBHTb INIOTHOCTD.
Mounexkyaraproim epaugeﬂuem Ha3HBaeTCsA BeJHUMHA

[M] = [e] = =2, (5,50)

rie M — MoJieKyAspHKHA BeC ONTHYECKH aKTHBHOrO BeIlecTBa.
B o6aacti coO6CTBEHHOrO MOIJIOLIEHHS CBeTa BellleCTBOM IoOKasa-
TeJib erc npeJoMaeHus — KOMNJIEKCHAS BeJuYHHA

A=n—ix, (5,51)

3lech % — HOKasaTeJb NorJoillenus semecrsa (cp. (5,35)). HHren-
CHBHOCThL CBeTa, Mpolleluiero CJol BellleCTBAa TOMILMHOH [, paBHa

I =Joexp|[— 222 1], | (5,52)

10*
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rie Jo— MHTEHCUBHOCTb majampoulero cseta. Kpyrosoe jaByayuenpe-
JoMaeHHe a6s13aTenbHO CBA3aHO ¢ KPYroBuiM auxpousmom K, 1. e.
C pasjHyHeM B MOTAOLIEHHH AJf CBETa, MOJAPU3OBAHHOLO MO KPYTy
BIPaBO H BAEBO (XL 7= ¥p). YTroa NOBOPOTA NMAOCKOCTH HOJsApPH3A-
HHH — TaKXKe KOMIJIEKCHAsSl BeNHUNHa

o= (fy — fip) L = (n,— ny)l — i 5o — o) . (5,53)

BeaenctBHe passiinuusa B NOIVIOLIEHHH NpaBoH U JieBOH BOJH On-
THYeCKH aKTHBHOe BeIecTBO B 06JaCTH COOCTBEHHOrO MOIVIOILEHUd
He TOJbKO NOBOPauMBaeT MJIOCKOCTb MOJsIPU3alU¥ CBeTa, HO W Ipe-
BpallaeT JAHHeAHO NOASPU3OBAHHOe H3JyueHHe B SJJIUNTHUECKH NO-
Japu3oBaBHOe. Mepoll 3/JIMNTHYHOCTH CJIYKUT BeJHYHHA

0 =% (4, —xp). ‘ (5,54)
MO./lefcy/lﬂpHaﬂ QAAUNTUHHOCTD OTIpellesisaeTcs Kak
(6] =012 2L —2,308 2 (e, —&,)=3300 (e, — &), (5,55)

Tle e, ep — MOJIEKYJsIpHbie K03} HUIHEHTH NOTAOINeHHs, Ompeje-
JsgeMHe ch’IOBPlE’:M 3KBHBaJeHTHbIM (5,52):

J=1,- 107 ¢ (5,56)

(¢ — KOHIEHTpANHs B MOAb-471). _

Teopusa ponxHa O6BACHUTb NPOUCXOXKAeHHe pasHocTel ny — fAp
H #p, —#%p (T.€. &,— €p) U YCTAHOBHTb CBSI3b MEKJIY 3THUMH BeJH-
YyHaMH H CTPOeHUeM BelllecTBAa. B 0ObIUHOH ONTHKE — TeOpDHH mpe-
JIOMJIEHUs1 U AUCIEPCUH cBeTa — pa3Mepbl MOJeKyJ cuuTawTcs Gec-
KOHEuHO MaJIbIMH MO CPaBHEHWIO ¢ AJHHOH BOJHB cBeTa A. Mubimu
¢JOBaMH, He YUYUTHIBAIOTCA pas3iudud B (a3ax CBETOBOH BOJNHB B
pa3aHuHbIX TOYKAX MoJieKyqbl, Beanuunbl nopagka rfA, rae r —
AJYMHA NOpsjJKa pasMepa MOJEKYJbl, CUUTAIOTCsA npeHe6pekUMo Ma-
JbIMH. s MaJjbix MOJIEKYJT B BuauMOro cmera rfh ~ 1078, nas
HCTOJIKOBaHHsl ONTHYeCKOH aKTHBHOCTH HeOGXOmHM Yy4YeT pasHOCTH
(a3 cBeTOBOH BOJMHBLI B pasHbix ToukKax Mojekyawl [77—79]. Uckaio-
4HTEJbHO BbICOKAsh UYBCTBHUTENIbHOCTb ONTHYECKOH aKTHUBHOCTH K H3-
MeHEeHHUSIM MOJIEKYJAPHOH CTPYKTYpPbl 3TUM H OODBSCHSETCA — CHEeK-
TPONOJISIPUMETPHSl ecTb N0 CYIIEeCTBY MOJieKyJsipHass HHTepdepo-
MeTpHsl. ‘

Kaaccuueckas Teopusl siBJeHHsl, OCHOBAHHAS Ha MOJENH 3JIeK-
TPOHA — F4PMOHHYECKOTO OCUUAJATOpAa H paspHTads DBopHoM wu
Oszeenom (1915 r.), nokasbiBaer, 4TO AJ5 MOABJEHHA ONTHYECKOH
aKTHBHOCTH HeOOGXOAHMO COGJIOAeHHe Tpex YcJoBHil. Bo-nepsbix,
KaK yxke CKa3aHO, pacCTOAHHA MeXJIy pPa3/jHuHBIMH 3JeKTDPOHAMH
MOJIeKYJIbl, B3aHMOJLeHCTBYIOIIUMH €O CBeTOBOH BOJIHOM, He NOJKHEI
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O6bITb HCYe3alolle MajakiMM MO CPaBHEHHW C A. Bo-BTophix, Me
KAy ITHMH 37eKTPOHAMH JOJXKHO CYHIeCTBOBaTb B3auMojefiCTBUE.
W B-tpeTbuX, Monekysa poAxHa obnajzaTh XUpaNbHOCTBIO (CM.
ctp. 79), 1. e. He HMeTb HH IJAOCKOCTH, HU UeHTpa cumMerpud. Co-
OTBETCTBEHHO NpocTedillasg KaaccHuecKass MoJelib ONTHUEeCKH aKTHB-
HOll MoJseKynaH, mpelnoxeHHasa KyHOM, CoCTOMT H3 JBYX B3aHMO-
JLEACTBYIOWINX 3NEKTPOHOB, JBUKYIIMXCA Ha HEKOTOPOM paccroi-
HUH JPYF of ApPyra BAoab HenapaJaelbHblX HanpaBJleHHH, cKaxkeM,
BIONb HANpaBAEHUHA X U Y, PUKCHPOBAHHBIX B MO-

aexyJe (puc. 5.158). IlogpoBroe usnoxkenue Kaac- z
CHUeCKOH TeopHH MpHBeJeHO B MoHorpadHax
[78, 79]. -

Crtporas kBaHTOBOMexaBHYecKas TeopHsi Ol-
THYecKol aKTHBHoOCTH Oblna mnoctpoena Posen-
tdenpiom [80]. Ee u3anomkeHHe, OCHGBAHHOE Ha
KBaHTOBOMeXaHH4uecKo#l TeopHH BO3MYHICHHH, CO- ¢
npepxurcs B [78, 79, 81—85]. 3xeck Mm orpauu- Puc. 5.15. Moxens
udMCsl AHIIL OCHOBHLIMH NOJIOXKeHHSIMH, OUTHYECKH AKTHB-
Bynem cudTtath MoaeKyJy 3JCKTPOHHOH CH-  noi MOJIEKY JIH,
CTeMOH, XapaKTepu3yeMOH HeBO3MYLIEHHBIMH  MPextoxeHHas Ky-
BOMHOBLIMH (YHKIHSIMH, @ 3AEKTPOMarHUTHOE HOM.
none — Bo3MmyilenueM. Paccmotpenne mnepemen-
HOFO 3JIEKTPOMAarHUTHOTO MOJAs1 CBETOBOH BOJIHBI Tpebyer NpuUMeHe-
HUsl TeOPHHM BO3MYILEHHH, 3aBUCAMHUX OT BpeMeHH. TeopHsl BrIpa-
KaeT MOJeKyJdspHble KOHCTAHTHL — NOJSIPH3YeMOCTb H MATHHUTHYIO
BOCHPHHUMUHUBOCTb — Hepe3 MaTpHuHble 3jeMeHTbl 3JeKTPUUECKOro
¥ MAarHUTHOrO JMMOJbHEIX MOMEHTOB, T. €. MOMEHTH Nepexoza.
B 06buHofi HeMarHWTHOH cpele MaTepHasbHble YpaBHEHUS B3JIEK-
TPOMATrHUTHOTO MONS1 UMeIOT BHJ

D=¢E, B=pH=~H, (5,57)
rie H 1 B — HanpsiXXeHHOCTb M HHAYKNHA MArHuTHOTO NoJs, g==n2

A p — AUJICKTpHUEeCKasa U MaI‘HI/ITHaH'HpOHPIHaeMOCTI/I. Kak mnoxa-
3blBaeT TeOpUs, B ONTHUYECKH aKTHBHOH I/ISOTpOHHOﬁ cpene

D=¢E —gH, B=H - gE, (5,58)
npHueM (¢ — CKopocTb cBeTa)
n,=ge"%—2nge/\, n, =-¢e" -+ 2ngc/h, (5,59)

T. €. MOBOPOT NNAOCKOCTH MNOASAPH3ANUU BhIPAXKAaeTcs uepes KOH-
cranty g (ewupayuro) clenylomum obpasom:

.} 4nlc

o= (n, —np)l= gl (5,690)

Bmecte ¢ Tem
‘D= E 4+ 4=xP, B=H + 4aM, ‘(5‘16‘1)
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rie P — BeKTop 3jeKTpuuecKoll mosspusauui, M — BekTop Hamar-
HUYeHHs, T. €. BEKTOPH CYMMAapHBIX JeKTPHYECKHX H MAaradTHHIX
IUTIOJIbHBIX MOMEHTOB eiawHuubl of6bema (P = Nip, M == Nym).
B cBow ouepennb

pzaE’—% H, m z%E, (5,62)
rie

E’'=E + ;=P (5,63)

— HanpsiXkeHHoCTb 3((eKTHBHOro  3/MeKTpHUecKoro moJs, Jeil-
CTBYIOILErO Ha MOJIEKYJ/y B cpejle, @ — MOJAPH3YEeMOCTb MOJIEKYJHI,
f — MosleKysspHBIH mapameTp ontTHiecKoll akruBHoctH. Cpasnenue
tbopmya (5,58), (5,62) u (5,63) nmaer ypasHenue JlopeHru — Jlo
peHua

—1 21 -
w7 gz = e (5,64)
" 5 ntio
g="mN, o 22 (5,65)
CaenoBaTesbHo,

=12 #t2, (5,66)

KBaHTOoBOMexaHHYecKHe BhipazkeHHs HJs @ U f B cjayyae MmoJje-
KyJdb B €e OCHOBHOM 3JIeKTPOHHOM COCTOSIHHH ¢ KBAaHTOBHIM UHC-
JoM 0 HMeIOT BHJL

OlplnE
BhE "v —— (5.67)
_ ¢ Im{(0|p|j)(ilm]0)}
p=—— Z T : (5,68)

3nech h — nocrosiHHas HnaHKa (Olplj) u (jlm|0)— marpuunnie
3/1eMeHTH 3JIeKTPUYECKOro ¥ MATHHTHOTO MOMEHTOB s Hepexoia
Mexay coctosinusmy 0 H j:

Olpl)= [ bp¥jde, (ilm|0)= [ bm}dr,

vj— 4acToTa, COOTBETCTBYIOILAs mepexofdy, vV — dacToTa mnajalo-
wero cseTa. CymMHpoBaHHe Bejercd mo BceM cocTOsiHHAM j. Cum-
Bon Im nokasbiBaeT, uTo B P BXOAAT JHLIb MHHMBE YacTH KOM-
njleKcHbIXx npoussetenuss (0|p|j) (j|m|0).

Beaununna D; =] (0]p|j) |2, umenyemas nunonbuofi cHaof, Heno-
CPeACTBEHHO CBﬂsaHa € UHTEHCHBHOCTBIO NOTJIOIIEHHs (CM. cTp. 285),
Beanuuuna

Ry=Tm {(0[p !))(jim|0)} (5,69)
Ha3biBaeTCs gpaujareavrol cuiol,
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CyMMa JHNOJbHBIX CHJI No BceM nepexonaM O —- j ecTb KOHCTaH-
Td, TMPOMNODPUHOHAALHAS UYMCAY 3JEKTPOHOB B MoJekyne, Hamporus,
CyMMa BpalllaTe/lbHbIX CHUJl paBHa HYJIO

211R1=2]_1 Im {0 [p |/)(jlm|0)} =
=1Im{(0 |pm|0) — (0|p 10)(0]m|0)} =0, (5,70)

Tak Kak JHaroHajbHble MaTpHuHble saemeHThl (0|pm|0), (0]|p|0)
(0|m|0) BemlecTBeHHbI, T. €. UX MHHMEIE YacTH paBHbl Hym0. Bpa-
uaTesbHas cuiaa R; oGpaiuiaercss B Hy/b NPH HAJAHYHH Y MOJEKYJbI
MJOCKOCTH WIH LeHTpa CUMMeTpHH. B 3THX cayuasx Bce COCTOAHHSA
MOJIEKY/Ibl JeNATCS Ha YeTHble H HeueTHHe B 3aBHCHMOCTH OT TOTO,
coxpaHsieT /1M BOJAHOBas (YHKIHUA 3HAK WIH MeHSeT ero mpH oTpa-
*eHHH COOTBETCTBEHHO B HEHTpe WM B miockocTd. OmepaTopbi Mo-
MEHTOB P H m B [1eKapTOBbLIX KOOPAHHATAX MUMEIOT BHJ

p =e(ix+jy + k2),
et o1 o)+
+k(r g —y5)} 67

rlie ¢ ¥ M —3apsi W Macca 3JeKTPOHa, i, j, k—-—ezmﬂnqﬂble BeK-
TOPbl JIEKapTOBOH cHcTeMbl KoopauHat. JomycTHM, 4To MoJseKyJa
UMeeT UEHTP CHMMeTpHH. IIpH oTpa)KeHHH B HEHTPe P MeHseT
3HaK, a m ero coxpauset: [Tostomy (0|p|j) He paBHO HYJIO TOJBLKO
MpH MepexoAax OT HedeTHbIX K YETHbIM COCTOSHHAM H HaoGOpOT.
Hanporus, (j|m|0) otaH4Ho OT Hyas JHWb 418 NEPEXOJ0B MeXKIY
COCTOSIHHUSIMH OAHHAKOBOH ueTHOCTH. CilefioBaTe/NbHO, CKajsipHOe
npousBe/ieHHe 3THX MaTPHUUHBIX JEMEHTOB PAaBHO HYJIIO /s JIOGbIX
nepexofoB. AHaJOrHuHbIM 06pasoM [0Ka3blBAeTCd PABEHCTBO HYJIO
R; nna MOJEKyJ1 ¢ MIOCKOCTbIO CHMMETpHH. DJeKTPHUeCKUl U Mar-
HHUTHBI COMHOXKHTENH HE MOTYT B OTCYTCTBHEe XHPaJbHOCTH OIHO-
BpeMeHHO oTaudathes oT uyaa [81] Ilpu nepexome ot mpasoro
aHTHUMOZA XUPAJbHON MOJEKY/bl K JeBOMY 3HaK Rj;, 3HaK BpalleHHs,
Mensietcsd. 10 mopsaaRy BeaHuuHbl R; "paBHO NPOU3BEJCHHIO 3JEK-
TPUYECKOTO U MArHUTHOTO MOMEHTOB 3JIEKTPOHHOH CTPYKTYpbI MOJe-
Ky.)'lb] (0]p|] cocTaBJIfeT TO MNOPAAKY BeJuuuHul 1 pe6ail =
= 8 CI'C; maruuTHbilt mMoMeHT 3jaexktpoHa 0,93-10-20 gpe-ecl.
CJIE’:B,OBaTeJIbHO, nopsok BenaunuuHs R; 10738 CI'C. Yno6Ho mnoJb-
30BaThCA 3HaueHHeM NPHUBEAEHHOH BpallaTeJbHON CHJbl, BhIpaxeH-
HbHIM 4HCJIaMH NOPSiAKA eIHHHIbI

[R]=

100
R,
Pp

rae pp — mardetod bopa, pp = | nebail.
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®opmyna Posendenbra (5,68) BbiBenena s obaactd, najexof
OoT o6Jactd coOCTBEHHOro IMOIJIOUIEHHA, H ONHCbIBA€T HOPMaJlb-
HYIO AHcliepcHIO ONMTHYecKOH akTHBHOCTH. B ob6sactd co6cTBEHHOrO
MOrJIOHIeHUs] HeoOXOAUMO YyuecTb 3aTyXxaHWe, H Ml [OJy4aem

[lpate
[#] le]
/1\
A — A -
Jebo -

A > \L

Puc. 5.16. I'paduxn ADOB n KI.

Baepxy—xpnsue RJd 0paBOBpaifamIiero peilecTBa, BHH3Y —AJd JIeBOBPANIAIOUILTO,

KOMIUIEKCHOe Bblpaxkenue paJsi B BOJH3M NOJOCH NOMVIOIIEHHS vj
(cMm., HanpuMmep, [83, 85, 86))

By=— R _ ¢t RbEI=Y) i RNT,

3nh v =+ vl 8mk (vi— v2)2+v2I‘3 3nh (v — v?) + vr¥’
(5,72)

npuuem I'; xapaKrepuayer NoJyUIMPUHY TOJOCH NMOTVIOIEHHS B IIKa-

e yacrot. Ilepsbiit wien B (5,72) onuceiBaer BpalleHHE MJIOCKOCTH

noJsipU3aniy, BTOpoi — Kpyropo# auxpousm (cp. crp. 292). Anado-

rH9HbIM 00pa3oM A4 nompnsyemocm BOJIM3H MOJIOCH! MOTJOlIe-
HHA v; MOJYyYaeM

2 v, (v§ =)D, 2 v;vD;

R T T )

4= (5,73)

I'le mepBbIH uJieH OMHCbIBAeT MNUCIEPCHIO MOKa3aTeNs MpeJoMJeHus,
BTOpOI ~— MOrJolleHHe CBera.
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B6J113n mosocH nmorJollenus Ha6/l01aeTcs aHoMarbHas ducnep-
cusn ontuveckoeo epaujernus (AJLIOB) u oaHOBpeMeHHO Kpyeo80i
Ouxpousm (KI). MozpenbHble KpHBble A4 NMpPaBo- U JeBoBpaillaio-
Hlero BeillecTBa NokasaHbl Ha pHc. 5.16. CooTBeTcTByIOIINE KPHBHE
1751 TIOJISIPU3YeMOCTH W MOTJVIOLUEHHs BHIIIAAAT AHAJOTHYHO KpHU-
BbiM AJIOB u K] ans npasoBpamamoiiero semlecrsa. AJLOB mpu-
HATO HaskIBaTL 3¢gpexTon Korrora.

OueBHIHO, YTO RUMONbHYIO cuay D; MOXHO sKcmepHMeHTalLHO
onpefeadTb U3 JAaHHBIX O [IOFJIOILEHHH, BpAIIATENLHYIO CHJIY — H3
nannuix o K1 u AITOB. Teopus naer

3hc a kj (v) :
Dy =goe | 252 av, (5,74)
0
3he - 0; (v)
Ri=m;-f —v—-dv, (5,75)
0
rie k; — xostbduuuenT noriomneHus B nosnoce 0 -» j:
ky=1In j—';

a 8; — sJAJHNTHYIHOCTL (cM. cTp. 292).
[Tapannenusm Mexay siBieHHsIMH AHUCIEPCHH M NOLJIOILEHHS! H
AJIOB u KJI MOXHO nmpeacTaBUTL B BHje Tabanuw (Taba. 5.4) [86).
Ta6auuma 54

OCHOBHBE XaPAKTEPHCTHKH ONTHYECKHX siBJAeHHHA

TTOrMOMIEHHE H JHCNEDPCHS CBETA KO u AILOB

1. ITonroca morsaomeHus, ceasannas | l. IToroca kpyroporo juxponsMa, cBs-

¢ nepexojom 0 -> j, Xapakrepusyercs sanHas ¢ nepexogom 0 - j, xapak-
TpeMs HapameTpPaMH: TepusyeTcs TpeMs napameTpaMH:

a) IJMHOA BOJHH (YaCTOTOH) MakcH- | a) IJHHOA HOJHH (4acTOTOH) MakCH-
MyMa morJowesns Aj (vj); MaJIbHOH SJIHITHYHOCTH Af (V)

6) nosymupunoii noiocu I'j; 6) noaymupunofi moJsock I'y;

B) MeDOR HHTEHCHBHOCTH, JHNOJBHOH | B) MEpPO/i MHTEHCABHOCTH, DBpAlLATe/b-
cuoit Dy (unterpan (5,74)). HOli cmytoft R; (mmrerpadn (5,75)).

2. D; BmpaxaeTtcs Kak 2. R; BHipaxaerca ¢opmyJTOf

iy |2
{Colplil~ (5,69).

3. BewecTeeHnad u MHHMas vacTH nO- | 3. BemecTrensas u MHHMas yacTd On-
KasaTeJs npeJoMJeHHs (mpesomie- THUeCKOH aKTHBHOCTH (KPyromoe
HHe M LOrJoineHHe) CBA3aHH COOT- JByJydYenpesoMIeHHe H KPYTOBOH
HowennsiMi Kpounra — Kpamepca JHUXPOH3M) CBA3AHKE COOTHOLIEHASIMH

Kponura — Kpamepca

TS T N s g . — = Char Eaa - B TR
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VrnoMsinyThie B Tabaune coornouenus Kporuea — Kpamepca
HMeIOT (QyHAAMeHTaJbHOE 3HAUeHHe AJ19 ONTHKH U (DH3HKH B IenoM
[85—89].

JonyctuM, uto JuHefiHas CHCTEMAa NOABEPraeTCs HEKOeMy BO3--
NeHCTBUIO, 3aBHCAILEMY oT BpeMenu A (£}, KOTOpoe MOXHO mpeacTa-
BUTh uHTerpajom dypoe [85]

+ o0

A(f) = f Ay (v) exp (2aive) dv. (5,76)

-—00

Peaknusa cHcteMbl Bhpaxaercs ¢ynkunuei B(?),-conepmxamein
KOMIJeKCHYI0 GYHKIUIO ¥ (v),
+oo
B = f % (v) Ay (v) exp (2rivi) dv =

— OO

+o00

= f [x; (v) — ixe (V)] 4y (v) exp 2mive) dv.  (5,77)

- 00

[Mpumem A(¢)=DB(¢)=0 npn <0 (3akon npuuuuHocru). Tak
KaK CHCTeMa JHHelHa, To B mpejese OPH v — 00 HUMeeM ¥ (%) —> Yoo,
¥2(v)— 0, npudem y; — 4eTHasd, a yg — HevetHas Ppyukuus v. Toraa
MBl MOXKeM HamHCaTh

o0

X9 = %o == [ D (5,78)
1Y 5 vV -y
—_— 2v [ % (V,)_’X,oo
X (V) =— 2 | B e gy, (5,79)

310 — cootHomenna Kponura — Kpamepca, ycTanapanBaiomye
CBf3b MEXKAY X; M Xe. Tak, eclu pedb uaer ob 37eKTPHYECKOM KOH-
Type, To A — nanpsixkeune, B — cuna ToKa, y; — COnpOTHBJIEHHE,
X2 — peaktanc. B namem caydae B cootHomenusax (5,62) E/, H—
nepHoavyecKHe «OPHYUHBI», P H M — NepHOAHYECKHE «CJeNCTBHSI».
Ecnn nepenncate Bupaxenus (5,73) u (5,72) B dopme

a==a; — iay, B=P— o (5,80)
TO ,
9 ’ ’ , . 9 ’ ,
Caw =2 [ YeMay, g@)=—2 [ 8t gy,
° e b (5,81)

2 ’ ’ , 2 ’ ,
b =3[ e, po=—2 [ B
0
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Brrauciiente BpallleHHsi W3 3J/IHOTHYHOCTH M HAOGOpOT (M aHamlo-
THYHBIC BbIUHCJACHHA NI/l UPEJAOMJCHHS H IOIJOLleHHs) HpoH3BO-
auTcs no gopmyaam

3

2v2 LI U Y.
o) =2 Of s av, (5,82)
. 28 cp(\") ’
o) =— 2 [ — 2 g (589

0

Takum o6pasom, BpallaTeqbHYI0 CHAy R; MOXHO oOnpeielHTb
kak u3 KJI, tax u us AJJOB (cm. takxe [79, 90]).

HopmanbHas aucnepcus BpallleHus (M1 mokKasaTess rpesoMJe-
HHus1) B o0JsiacTH, ZaseKkoll OT morJaolieHHs], olpelessieTcs HaJludHeM
K (uoraomenus) B mnosnocax norsollleius. B dopmysae asas Hop-
ManbHoH nucrnepcuu (5,68) (coorBetctBenno (5,67)) Gurypupylor
BpamlaTe/bHble CHJAbl ([JHMOJbHbIE CHJB), XapakTepusylomue K
(norsaoiuenue).

®opmyna Posendenbia ve paer -BO3MOKHOCTH HellOCPEACTBEHHD
BBIYUC/AHTL ONTHUECKYIO AaKTHBHOCTh, HCXOAS M3 CTPOCHHS MOJe-
KyJ/ibl, TAK KaK [IJis 3TOTO HY2KHO 3HaTb Bechb Ha0Op 3HePreTHYECKHX
YPOBHeH MOJEKYJ/bl H COOTBETCTBYIOLLHE BOJIHOBHIE (yHKUHH. Heol-
XOAYMO HOJIb30BaThCH NpHOAHKEHHBIMH METOLAMH pacdeTa .

MoneKy/ly MOXKHO MLIC/EHHO pa36HTb Ha aTOMHbIe TPYIIMb,
MexIy KOTOPbIMH HeT oOMeHa 3/1eKTPOHAMH, CKaxeM, Ans Oejka —
Ha oTje/bHble NENTHAHBE FPYNNB ¥ aMHHOKHC/AOTHbIe DaJHKaJsbL.
Torna B npeacraButca B Buge cyMmsl [91]

B="8 -+ B. 1+ Bs +Bs (5;84)

rie fi — BKJAZb! OTHEIbHBIX FPYMIN, PaBHbIe HYJIO, eCAH FPYNNbl He
xupasasnel (Hanpumep, rpynna CHjs). pg — «ogHO3/7€KTPOHHBIEY
4JIeHbl, NOABJSIONINECS BCJAEJCTBHE «CMeHUTHBAHUAY» 3JeKTPHUIECKHX
H MarHHTHBIX QHIOJBHbIX MEPEXOL0B B OJHOH rpynne, Haxoasuelcs
B aCHMMETPHUYHOM HOJie OCTa/bHbIX rpyni. Unen B; BO3HHKAeT B pe-
3yJbTaTe «CMeNIHBAHUA» MAarHHTHOrO [AHMMOJBLHOIO Nepexoja B
OJHOM TPylHe ¢ 3/eKTPHUECKHM IHUNOJbHBIM MEepexojoM B Ipyroil.
Haxouwen, B4 onpenedsercs ONHOBPEMEHHBIM  3JEKTPUYECKHM
AHIOJBHBLIM BO3GYXKAEHHEM pasiHuHbiX rpynn. HanGonee cyme-
CTBEHHDb! BKJaAb Po U Pa.

Bripaxenue mas By Oblio BHepBbIe OJy4eHO B KBaHTOBOMeEXa-
HHY4eCKOM pacueTe KHpKBy'lla [92]. B nanbuefimem 6blI0O MOKa3zaHo,
4TO ero MOXKHO HAHTH H YHCTO KjJacCHYeCKHM nyteM [78, 93] Pac-
CMOTPUM  3/EKTPHUECKOe  JHIO/b-AUNOJBLHOE  B3aHMOAcHCTBHE
aHU30TPOIHO MOAHPHUYIOIINXCH rpynn B mogekyne. Teopus paer

By = i/skél (k) ~— Qo) (g — ago) (rrs [K1]) (kTgid).  (5,85)
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3necb k, | — HOMepa rpymm, KOTopble IO NPEANOJA0XKEHHIO 06Jaar0T

"akcuaJbHOH cuMMerpuel, k u | — einHUUHbIE BEKTOPH!, HanpaBJeH-
Hble BAOJDb Ocell k-fi u [-H rpynn, o — NOJAPH3YeMOCTb k-H rpymnibl
BJIOJIb €€ OCH, Opp — MOJSIPU3YEMOCTb 3TOH TPYNNBEl B HaNpaBJjeHUH,
MepneHUKYNAPHOM OCH, Fp— pacCTOsiHUe Mexay k-# u [-i rpyn-
namu. [locaemHuii CcOMHOXHTENb ONHCHLIBAET AHNOJb-AHNOJAbHOE
Bzaumozelicteue (cm. crp. 191)

(kI}h)._-—ir-{(kl) Eifiﬁﬂilfﬁﬁ-}. (5,86)
Tpy Tep

JIerko BujeTh, UTO MPH HANWYHM LEHTPA HAH NJOCKOCTH CHMMeT-
pun Boipaxende (5,85) ob6paillaercs B HyJb. Bxaaa Ps B onrtHue-
CKYI0 aKTHBHOCTb OTIpejieIfieTcs MOJMSPHU3yeMOCTAMHU aTOMHEIX Ipynn
H HENOCPENCTBEHHO 3aBUCHT OT HX FeOMeTPHYECKOro PacloJsIOKeHHs,
T. e OT KOH(pHrypauud - KOH(OpMAIUH MOJeKyJh. YiKe OTciofa
caenyer Gosbllasi YyBCTBUTEIbHOCTL ONTHIECKOH aKTHBHOCTH K KOH-
(bopMalHOHHBIM H3MeHeHHUIM.

Cwumbica popmyant (5,85) H ee BbIBOA MOXKHO NOSICHUTb KJIAcCH-
YeCKHM pacuyeroM, OcHOBaHHbIM Ha mnpocroft Mogmeau [94]. Ilycrs
MoJieKyJa npeacrasiasier co60l aumep, NOAOOHBIH BYXOCUHUAJISITOP-
Hoii mozenu Kyna (cm. ctp. 293), 1. e. COCTOHT H3 [IBYX OAHHAKO-
BbiX yactuy (R-# # [-i1), OTCTOAUIMX APYT OT ApPYyra Ha paccTosiHhe r
H [OJAPHU3YIOHIUXCS TOJMLKO BAOJb CBOHX Oced. YacTHIibl-majouku
Jexart B HJOCKOCTSIX, HapaJllIe/bHbBIX XY, U YFOJd MexXIy HUMH CO-
craBJser 2y.

Mexay QUNOABHBIMH MOMEHTAMH P H P;, MBAYLHPOBAHHBIMH B
qacTHUAX, HMEETCs 3JeKTpHUecKoe B3aUMOJERCTBHe ¢ dHeprueld

Vir=(peTrps). - (5,87)
Dododekrupnoe noJse, feHCTBYIONIEe Ha R-10 YACTHIY, paBHO
- E,=E—T,p, (5,88)
Ha [-10 vacTHuy —
E/=E—Tup, A (5,89)

rae p,=a,E,, p,=oE], a, al—nompnayemoc;m yactuu. lns

nameii mopenn (rpfkl]) = rsin2y, (kTul) = cos 2y/r® = T u, co-
raacHo (5, 85),

By = Ye0r0ur sin 2y cos 2y/r3. (5,90)

[Monyuum Tenepb 3TO BbIpa)keHHe HENOCPEACTBEHHO. DJIEKTpHUe-

CKOe MnoJe BOJIHbI, HanmpaBJeHHoe BJOJb OCH X, 3acTaBJser 3JeK-

TPpoHbl 0Gerx uacTHi KoJebaTbcs B ¢ase. B Kaxkaol vacTHle HHAY-
HHUpyeTcsl AUNOJIbHBIA MOMEHT

x =0 (E cosy— Tp,). (5,91)
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TMossipusyeMocTb OCUHANHPYIOIIETO 3J1eKTPOla HAXOAHM H3 ypaBHe-
HUSI er0 JBHIKEHHS

£+ olx= _:TE —51— E, exp (iot), (5,92)
OTKyJa
e E e? E
Sl e gy A
"
e? 1
=% _° . ,93
m (!)(2) -_ (!)2 (5 )

TToacraeasis B (5,91) snauenus T u o, HaxoguM

e? cos y
- — — ) , 4
Pe=" G2+ (e¥m) (cos 2y/) — @ E=a.Ecosy (5,94)

Pesyaprupyiomuft AunonbHbIi MOMeHT 06eHX 9acTHIl PaBeH
P, =2p, cosy. (5,95)

CpaBHeHHe ay C o IOKa3biBAaeT, 4TO AHNOJb-AUIONLHOE B3aUMO-
LeHCTBHE H3MEHSeT 4acToTy nepexoja

o=+ o S5 (5,96)

Tlone, manpaB/jieHHOe BAOMb OCH Y, BHI3LIBaeT KojeGaHHS 4acTHIl ¢
HpOTHBONONOKHbLIMY daszamu. Fmeem -

, =a(Esiny + Tp,), (5,97)

=< sin ¥ E=aq,Esi 5,98
Py = m 03 — (e%/m) (cos 2y/r°) — @® = 0pE sy, (5,98)
Py=2p,siny, (5,99)

of = of — 2 B2V (5,100)

SJxeKTpuqecxoe noJssipusantHonHoe B3aUMOJIEHCTEHE YaCTHIL npu-

BOJHT K pacileIIeHHI0 4acTOTH HX KojeGaHuil, paBHOMY
mi - coi e’ cos 2y
20,  m@pr®

O, — Oy = (5,101)
BmecTo ofnoro koneBanus ¢ 4actoTofl wg BO3HHUKJAH KOJebaHHA ¢
YaCcTOTAMH ®x H @y, NONSPH3OBAaHHBIE BO B3aWMHO MepIEHAHKYASp-
Hbix nampaBiaeHusix, CymMmapHasi CHjia OCHH/IATOPA MO-NPEKHEMY
paBHa 2, Tak Kak cos?y - sin?y = 1.
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Hawa Mojedb xupadbHa B npHobOperaeT [04 AeHCTBHEM II0JA
MarHUTHBIA MOMEHT

m= o [rP] = BE. (5,102)

Jng cocraBasomell MaTHUTHOTO MOMEHTa, OnpenessieMOd KoJe-
faHueM ¢ 4acTOTOH . (OHa HaNpaBJeHa BJIOJb OCH y), HMeeM

M) = — alc_rsinyﬁx=—%rsin2yE=-i~ﬁxE (5,103)
H ¢ 4acTOTOH wy — .
Mo = 5o 7 €08 Ypy =L rsin2yE =5 BE.  (5,104)
CaegoBaTeNbHO,
Bo=— o rsin2y, B,=-Lrsin2y, Be=0. (5105)

MaTepecyoniass Hac BeJHYuHa P4 eCTh CpejiHee 3HaUeHHe Px, By, B
NmMeem

By="/3(Bx + By) = "N \or sin 2y (0, — 0) =
T e? L 106
1o sin 2y — ( pe 5 3 5 ) (5,106)

y— @ 0, — o

BpamaTenbHble CHIbI A1 KOJeOAaHMH C 4acTOTaMH ®x H Gy
paBHbl 10 abCOJIIOTHON BEJIHUHHE, HO HMEIOT pa3Hble 3HAKH — HX
cymMMa B corsacuu ¢ (5,70) paeHa nyJmo. IIpeo6pasys (5,106), noay-
yaem

. e? 1
Ba="/1or sin 2y — (mi — m:) ((02y Yo ) =
cos 2y et 1
rPom? (coz - (02) (coi — (02)

T. e. cHOBa NpuxoauM K dopmyie (5,90).

Tarkum oOGpa3oM, MossipH3allHOHHBIN BKJIad Bg B ONMTHUECKYIO aK-
THBHOCTb BbIpaxkaeTcsl NpPOU3BEReHHeM moJsspusyeMmocteil. YacToTsl
®x H @y B JHCICPCHOHHOH (popMyJie OTBEYalOT 3JEKTPUUYECKHUM JH-
NOJIbHBIM TIePeX0JaM, OTBETCTBEHHHIM 3a noJapusyemocts. Cueno-
BaTeJbHO, 3TO Nepexofbl ¢ GOJbIIMMH AHUMOOJbHBIMH CHJIAMH, COOT-
BETCTBYIOUIHE HHTEHCHBHBIM 1oJsiocaM iioryioileHusi. Ho Bpamarens-
Has cHaa .ompedensercs npousseneHuem (0]p|f) (jlm]0). Tlpu
Gospwux 3nauenusix (0]p|f) u, swauwmr, D; Beamuuust (jim|0)
OOBbIUHO MaJibl, H HaoOopoT. B onrtnueckofi aKTHBHOCTH MOT'YT OBbITE
cyllecTBeHHbl caabble mosochl ¢ maaniMH (0]plj), HO ¢ Goabiiumu
(/|m|0). Takue nosoch He BHOCAT 3aMeTHOTrO BKJAjAa B [OJSpH3Ye-
MOCTb. B4 HE YUHTLIBAET BKJIajbl csabbiX [10J0C.

cos 2y

= !¢r sin 2y ~ !ea®r sin 2y e (5,107)
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TIpu pacuere B4 ciesaHbl jJONYILLEHWS, KOTOPHE He BCerja CApa-
Bel/1MBbl. BhipaxedHne IJad ANWOOJb-AHNIOJBHOTO B3aUMOLEHCTBHS
(5,86) mpexanoJsiaraet, 4To pPacCTOSIHHE MEXJAY JAHNOJAMH CHJILHO
peBbILIAET HX pasmepbl (c¢M. cTp. 191). DTO MOXKET M He BHIIOJI-
HATBCS B npelesax MOJEKyJasl. BMecTe ¢ TeM MOJSIPH3AIHOHHAS
TEOpPHS MPHMEHHMAa K HCCJE0BAHHIO BJIHSHUA MEXMOJEKYJITPHOro
B3aHMO/IEHCTBHS Ha ONTHUECKYIO aKTHBHOCTH [95].

Ob6partuMcs K BKiIagy e OH BBIUMC/ISIETCS C NOMOLIbIO TaK Ha-
3BIBAEMOH OOHO3AEeKTPOHHOI MoOesu, IpensioKeHHON B pabore KoH-
noHa, Antapa u Diipunra [96] (cM. takxke [83, 84, 97]). 3ta Teopus
HCXOAHT H3 KBaHTOBOMEXaHHUecKoil ¢opMmysan Posendenbaa, Ho
OrpaHHUHBAETCS PACCMOTDPEHHEM 3JEKTPOHOB XPOMOQOpPHBbIX TPy
MOJIEKYJI, OTBETCTBEHHBIX 3a [JHHHOBOJHOBbE MOJOCH MOLJOLLe-
uusa. XpomodopHas rpynna (Hanpumep, C == O, menTHiHasi CBf3b
—NH—CO— u 1. 1.) cama no cebe CUMMETPHUHA M ONTHUECKOH
aKTHBHOCTH He uMeeT. Ho, Haxoxsch B aCUMMETPHUHOM [10JIe COCES-
HHX aTOMOB, OHa JAaeT BK/Ial B fo. 3amaua pemraetcss METOLOM TeO-
puH BoaMmyllennd. BoaMyluamomuil nmoteHnuas aTOMOB MOJMKHO I0-
CTPOUTh H3 MOTEHIHAJIOB LEHTPAJbHBIX AUMNOJbHBIX H HOHHBIX CHIL.
Heo6xonuMo 3HaTh HEBO3MYILleHHBlE BOJIHOBble (YHKUHH XpOMo-
¢dopa. OIHO3JIEKTPOHHAS! MOJENb MeHCTBUTENbHO MO3BOJSET XOPOLIO
onHcarb AHCOEPCHIO ONTHYECKOH AaKTHBHOCTH H, B OCOGEHHOCTH,
AOB (s¢dexr Korroma) u KII B nosoce mnordiolleHHss XpoMo-
¢opa. Ha ocnose mofenu ynaercs ¢ JOCTATOYHON A7 NPaKTHUECKHX
mejefl TOYHOCTbIO BBIUHC/ASTH BpalllaTeNbHble CHJIBl IS 3JEKTPOH-
HBIX NMEPeX00B B XPOMOGOPHBIX I'pyIIax.

HsmeneHue KoHdopManuu MoJEKyldbl H3MEHsieT YKasaHHb{ BO3-
Myliaomui norennHan. [lostoMy onHO3/MeKTpOHHAS TeopHst s¢hdek-
THBHO MpHUMeHsieTcsl B KOH(QOpMalnHOHHOM aHanuse. B page pabor
Jxxepaccu u gapyrux asTopoB gaHHble no AJOB u KJ nas kero-
HOB, TEPMNEHOB, CTEPOHAOB H T. [, ObUIM HHTEPIPETHPOBAHBI Ha OC-
HOBE OJHO3JEKTPOHHON TeopHH. B pesysnbraTe OBUIN ompepeneHbl
KonpOpManuHl MHOXKEeCTBa COEJHHEHHH M YCTAHOBJEHBl BasKHbIE
ofliHe MpaBH/Ia, CBA3LIBAIOIIHE ONTHUECKYIO AKTHBHOCTbL CO CTPYK-
TypaMH Mosekya (cm. [98—100]).

JleranbHplli aHaAH3 COOTHOUICHHUS BCex qublpex BKJIaJoB B §
nposefled B paborax [101, 102].

CoBpeMeHHOE MHTEHCHBHOE Pas3BHTHe CHEKTPONOJSpHMETPHH He-
NOCPEACTBEHHO CBSI3aHO C HCCIENOBAHUSIMH NPHPOAHBIX COeIHHEHHH,
K KOTOPBIM 00paTHJach OPraHHYecKasi XUMHS ¥ MOJieKyasipHasi GHo-
jgorusi. PasBUTHe COEKTPOMOASPUMETPUH  BhI3BANO TeEM, UTO
I/ XapaKTePHCTHKH BEINeCTBa CTajJH NPUMEHSITh AHCIEPCHIO OfTH-
4ecKOH aKTHUBHOCTH (M B ocobenHoctn AJIOB u K]), a He orpa-
HHUHBAThCS, KAK 3TO AEJaJOCh PaHbHie, 3HAUEHHEM YIEJIbHOrO Bpa-
LieHHsl 18 ofHOro 3HadeHuss A. OTMETHM, UTO nNepBble CHCTEMATH-
YeCKHe MNCCAeNOBaHHA JHCIEPCHH ONTHUECKOH aKTHBHOCTH NpPOBEJ
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Uyraes, YCTAaHOBHBIUHE BaKHHE 3aKOHOMEPHOCTH (CM., HampuUMep,
[103]). Tlosauee sto HanpaBaeHue passBuan Kyn [104] (cMm. Tak-
xe [79]).

K coBpemenHOH annapatype Ajsi uaMepedus Bpamenus u KI —
K CHEKTPONOJIIpHMETPaM M JTHXporpadaM — OpeIbsBISIOTCS BbHICO-
Kue TpeGosaHusi. Heo6xonuma Goublliast 4yBCTBHTEAbHOCTb npuGopa
(nsMepeHue BpamEeHHs ¢ TOYHOCTbIO 10 107% 2pad) M BO3IMOKHOCTH
paGoTbl B MIMPOKOM HHTEpBaJe AJAHH BojH. Tak, mias GenkoB HeoG-
XOJHMO BeCTH M3MepeHHus: B oGaactu 1800—2300 'R, dmu TpeGoBaHus
BHIMOJIHGHB! B JIYYIIMX NpHGOpax, OMHCaHHEe KOTOPHX COIEPIKHTICH
B [100]. .

§ 5.6. TEOPHA ONTHYECKOH AKTHBHOCTH EHOMOJIHMEPOB

TIpuMeHUTEeIbHO K NOMMMepaM pal{HOHANbHO BHpaiKaTb ONTHUE-
CKyl0 akTHBHOCTb M KJ| B BeNHuMHAX, OTHECEHHBIX Ha OLHH MOHO-
Mep, H BMECTO MOJIEKYJAspHOTO Bpalllenusi [M] mosb3oBatbes cpel-
HHUM BpallleHHeM MOHOMEpa, Ofpele/sieMblM KaK

[m] =55 [a], (5,108)

rae Mg — cpenHufi MoOJeKyJsipHbIH Bec MoOHOMepa. I'pyGwifi yuer
BJIHSIHHSI pPACTBOPHUTENSI COCTOMT BO BBEJACHMHU MNonpasku JlopedTia, H
TOTZa BMecTo [m] nNpuMeHsleTcs NpUBEIEHHOE cpejHee BpaleHHE
MOHOMepa

[m’] =7[2_j-—2"[m]— PO 100 o Lol (5,109)

rie n — foKasaTenb npejoMiaeHus cpeasl. [as Boxst npu 20 °C
3/(n? 4+ 2) mensiercst ot 0,7945 npu 6000 A no 0,7306 npu 1850 A.

JBoliHast XUPaJabHOCTb e-COHpaJeli 6EIKOB U MOJUNENTHAOB, CO3-
naBaeMasi acMMMeTpHeH L-aMHHOKHC/IOTHHIX OCTaTKOB H acHMMET-
pueii camoii cnupaay, onpegenser JJOB u KJI Takux moseky.a. Tlpu
KOH(OPMalMOHHHX HU3MEHCHHSAX OEJNKOB MPOUCXOLSIT PE3KHe H3Me-
Henust JJOB u KJ{ — 311 xapakTepUCTHKH 06J1a1al0T BHICOKOH KOH-
¢OopManHOHHOH 4yBCTBHTEIbHOCTHIO.

Branu ot o6aacTi coGCTBEHHOTO MOTVIOUIeHHs IS J1060# Mose-
KyJNSIDHOH CHCTEMbl MOXKHO Bbipa3uTb NpPHBEICHHOE BpalleHHe MO-
HoMEpa B BHAe CyMMbl ofHoulreHHHIX ¢opmya Hpyre (cp. (5,68))

A‘2
[m']= Y s (5,110)

Pasnoxum 310 BHpaxeHHe B PAL 00 CTeneHs M 1/(7» — M) rae
Ao noanexuT onpenenenuio [105]:

" a;A] ahi (A7 —=25) | apl (A7 —Agf ‘ }
[m]_g{#—;ug“L oy T ey o) G






