MOJTOCATbIE CMNEKTPbl N CTPOEHVE MOJIEKY/.
B. KoHpgpaTbeB.

B Bonpoce 0 CTPOEHUU MOJIEKY/T CMEKTPOCKONMUUN CY>XXAEHO, MOBUAMMOMY,
cbirpaTb Ty >Xe [/1a Hyl, pellallyl posb, Kak M B BOMPOCe O CTPOEHUU
atoma. [pobnemMa CTpoeHUs MOJIeKy/sl pa3BMBaeTCsAs B ABYX HamnpaBieHUsX,
04HO [ApYyroe AOMOJIHAKWMNX: B HanpasB/eHUN TEOPETUYECKOro UCCef0BaHNs
Monekynl), nocTpoeHMsa wMogenen MOJIeKys, nogvyac cyrybo copmanbHOro,
M B HamnpaB/ieHUM CMEKTPOCKOMMUYECKOr0 wccnenoBaHus. 3agadveli HacTos-
uero peteparta siBnsietcss 06befUHEHME Tex Y)Ke 3Ha4YUTesIbHbIX pe3yribTa-
TOB, KOTOPbIX AOCTUI/I0 MocsefHee, CMEKTPOCKONMMYeCcKoe HamnpaB/ieHue.

§ 1. CTpykTypa nonocaTblXx CNeKTpPOB.

B COOTBETCTBMM C TOW C/AOXHOCTbIO, KaKyl MpeacTaBasieT Mosiekyna
Mo cCpaBHEHWUI C aTOMOM, MO/1I0CaTblii MOJIEKY/ISAPHbIA CAEKTP SAB/SETCA He-
CpaBHMMO C/N0XKHee JIMHeN4yaToro atoMHOro crekTpa. 3Ta C/A0XHOCTb MoJsio-
caTtoro crnekTpa HaxoauT cebe 00bsICHEHME B HOBbIX CTEMEHAX CB0O6GOAbI
MOJ1EKY/1bl, KaKuUX He 3HaeT OT,qu'IbeII7I aTomM, —B KonebaHnax aTomMoB,
obpasylumx MofeKysay, U BO BpaleHWM 3TUX aTOMOB BOKPYF WX 06LLEro
LeHTpa TSOXKeCcTU. DHeprus, cBsA3aHHas C 3TUMU ABUKEHUSMW, eCTECTBEHHO,
NpUHUMaeT y4yacTume B MNpoLeccax UCNycKaHWs W MNOrnouWeHns ceeta MoJle-
Kynamu. [lepeckoK 3/1eKTpOHa € OAHOW 0p6buTbl B MOJIEKY/IE Ha APYryH
cOnMpoBOXAaeTcsA, BOOOWE TOBOPS, W3MEHEHMEM KBAHTOBbIX COCTOSHWI
KofiebaHUs W BpalleHUst MOJIEKY/bl, MPU YemM YacToTa u3nydaemoro (Mam
nornouw,aemMoro) npu sToMm cBeTa onpegensietca copmynoi Bopa:

b = Wt— Trz, (1)

roe W2 u W1— y)Xe 3HauyeHWUs TMOJIHOW 3Heprum MosieKysabl (BK/K4Yas
Kone6aHWe W BpalieHWe aToMOB) COOTBETCTBEHHO B Haya/lbHOM U KOHeu-
HOM CcOCTOSIHUSIX. OCTaB/isAs MoKa B CTOPOHE BpalleHWe MOJIeKy/ibl, Ha A0/t

*) Cm. A. Kratzer. Enc. d. mat, Wissensch. V3 821, 1925; Hund. ZS. fur Phys,
33, 345, 1925 wn gp.
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KOTOPOro MPUXOAUTCSA He3Ha4YUTeNlbHOE KOJINYECTBO 3SHEPrumn, pesynbraTt
HanoXXeHmsa KosiebaHMM aTOMOB Ha 3/1EKTPOHHbI MEPECKOK MOXXHO npea-
cTaBuTb (opmynoii AdenaHpgpa (Deslandrei), ¢ poctaTto4yHoOl TOYHOCTbIO
onucbiBawWeld 60/bLWINHCTBO M3/TyYeHHbIX M0/0CaTbiX CMNEKTPOB:

vr=ve-J-w(a— bn) — m\a’—-b'n") 3. (2)

B 3Toii copmyne v,— yacToTa, COOTBETCTBYyHWLWaAa UYUCTO 3/1eKTPOHHOMY
nepeckoky, N W N\ — KBaHTOBble 4ucna (Lenble 4ucraa) COOTBETCTBEHHO
HayanbHOr0 U KOHEYHOro COCTOSAHWI Kone6aHW MoNekynbl, a, b U U B—
yncna, xapakTepusywuime AuMHaAMUYeCcKMe YC/I0BUA [ABYX COCTOSSHUIA Kose-
6aHnsa. Kak 310 sBcTBYeT M3 opmynbl (2), KaXAblh 3/eKTPOHHbIA nepe-
CKOK B MofieKkysie (V& ONTUMYECKU nNposABASieTcA B BUAEe TPynnbl JIMHWUA,
COOTBETCTBYHUW,MX Pa3/IMYHbIM 3HAYEHUSAM uucesn M U N’ (HaymHaa ¢ n— O
m n= 0), T.-e. pasNINYHbIM WN3MEHEHWUsIM Ko/MebaTe/IbHOro0 pexunma Mmose-
Ky/bl, COMYTCTBYKLWNUM 3/1IEKTPOHHOMY Mnepe-

CKOKY. Kaxabli nosocaTblii cCNeKTp SABASAETCA, m
Takum o06pas3om, [BOVHbIM  MHOroobpasmnem
nosoc?.

Monockbl nony4vakwTca B pe3ynbTaTte HOBOIO
Ha/oXXeHNA BpaleHUss MONEKYNbl Ha [ABUXKe-
HMA, obycrosBnMBaloLWMe MUCMNyCcKaHWe 4acToT,
onpegensieMbix hopmynoin (2), n npeacTtaBNaT
co60t0 rpynnbl JINHWIA, npoucxogsAwmnx ot
pacwensieHns Kaxpgoi mn3 atmx 4yactot. Ka- Puc. 1
XAas JNIMHUA NON0Cbl COOTBETCTBYET, TakuM
obpasoM, onpefesieHHOMY COCTOSAHWIO BpalleHUss MoJieKysbl. TakK Kak,
corslacHo npuHuuny oTtbopa, KBAHTOBOE 4YMCNO T, XapakTepusylolwee ornpe-
JefleHHOe COCTOSIHMEe BpalieHUA, MOXeT U3MEeHATbCA Muwb Ha 4”1 mnna O,
TO [ANA KaXKA0ro T Mbl JO/DKHbI OXXuMAaTb TPWU NIMHUKU, COOTBETCTBYHOLME
nepexogam T—>T— 1 T—>mM-j]-1 n T—>T. OTU TPU BO3MOXHOCTU
JaloT Tpu BETBWU, TaK HasblBaemble: B — MOJIOKUTENbHYIO BeTBb,P— oTpu-
LaTeslbHyl0 BeTBb W Q,— HYJ/IeBYl0O BeTBb, Ha KOTOpble pacnajgaetcs
KaXgass nonoca (04eHb YacTo (P-BeTBb OTCYTCTBYeT). £TU BeTBU pacxo-
OATCA W3 O4HOro Mecta nosocekl (CM. puc. 1), KOTOpoe OTANYAETCA MUHU-
MYMOM MWHTEHCUBHOCTM, MOJSydalowWwmMmMca B pe3ynbTaTe BbiNageHUa NUHUN®
cooTBeTcTBYyOWeEW T ~ O M HOCALWEN HasBaHMe HYJIeBOW NIMHUW. OTa Hyne-
Bas JIMHMA OTBeYaeT HeBpalwawwmnMes MoJieKysiam, BEepOATHOCTb MosBse-
HWA KOTOPbIX, COrnacHo 3akoHy Macsenna-bonbTumMaHa, 04eHb mana.
PacnpegeneHne MHTEHCUMBHOCTM B Mosioce 06bIYHO TaAKOBO, 4YTO, Ha4u-
Has OT Kpas MnosioCbl, Ha3blBAEMOro B 3TOM C/Nly4Yae KaHTOM, MHTEHCUBHOCTb
cnajaeT K [pPyromy Kpaw, TMoCTeneHHO pa3MbiBasAcCb. KaHTbl nosoc

' C* Heurlinger. ZS. fiir Phys. 1, 82, 1920.
f Mecke. Phys. ZS. 36, 227, 1925.
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ABMAATCA YUCTO CNyYalHbIM CKOMJIEHWEM JIMHWIA, 3aBUCALLMM OT pacnpe-
peneHus nuvHun B BeTBAX (cp. puc. 1). CkonjsieHWe NUHUA Ha .R-BeTBM,
KOTOpas npocTMmpaeTcsa OT HY/IeBOW JIMHMU B CTOPOHY KOPOTKWUX AJIMH
BO/IH, SIBASIETCA MPUYUHOW KaHTa Ha (hMo/1eToBOM KOHUE Mnosiocbl (pa3mbl-
TOCTb KpPacHOro KoHLa nosiockl). Ecnum e ckonneHne AVHUIA UMEET MeCTO Ha
P-BeTBM — KanTupoBaHbl KpacHble KOHUbl TMO0M0C, W M0/0Cbl Pa3MbIThbl
B Hamnpas/ieHUM K (PUOSIeTOBOM 4YacTu CnekTpa.

Kpome TO/IbKO 4TO OMUCaHHbIX MO0JI0C, BeCbMa 4acTto HabnwpakwTcd
nonocbl ¢ 60/s1ee CAOXKHOW CTPYKTypoii. [MocnegHune o6nagardT UAN CAOXK-
HbiMM BeTBAMK (Hanpumep, B nonocax CN Kaxpgasa u3 Tpex BeTBen —
ABOViHAsA), WM HECKONbKUMW HyNeBbIMM nunHUAMM (Tpu B nonocax K2.
MocnepHe3 o06cTONTENbLCT. 0 00YC/I0OBNIEHO, KaK /Ierko co06pa3nTb, CAOX-
HOCTbI 3HEpPreTUYEeCcKUX YPOBHEM WN3/y4valLlero 3/1IeKTpoHa.

34eCb Mbl OTMETUM elle 04HO BecbMa BaXkHoe 06cTosaTenbcTBO. Kpome
HyneBoli nuHMM (T==0), oTANYaAT elle HY/MeBYyKH MNoaocy: 3TO nosioca,
ana kotopoi m— m'— 0. Kak 93T0 SABCTBYET W3 BCEro BbILEN3/0XKEH-
HOF0 OTHOCUTE/IbHO CTPYKTYpbl MOJIOC, Hy/ieBas JIMHUA HY/E€BOW MOJ0ChI
JOJ/DKHa CO0TBeTCTBOBaATb JIMHUW, WUCMYCKAaemMol MOMEKY/I0/ MpuU YCr0BUMN,
4YTO HayasibHOE W KOHe4yHOe COCTOSAHUA BpaweHnsa n kKonebaHMsa aToMoB
B MOJieKy/sle MWAEHTUYHbI W OTBEYalT MOKOK MOMEKY/bl, T.-e. JIMHUMN,
MMeKLWen 4YnucTo ,3/1eKTPOHHOE" MPOUCXOXKAEHUE.

§2 I/ICC!'Iep.OBaHVIe nonocartTbl X CnekKTpOB.

B NpoOTUBOMOJIOXKHOCTb JIMHEYaTbIM CcreKkTpam aTomMoB, MoJsiocaTtble
CNEeKTPbl NO3BOMIAT B 60NbLWMHCTBE C/Ay4YaeB JSIErKO YCTaHOBUTbL MPUPOAY HO-
cuTenel aTUX CMEKTPOB M POACTBEHHYIO CBA3b MEXAY OTAe/IbHbIMU MosiocamMu.
K4y K 3TOMy faeT UMEHHO C/MIOXHOCTb cnekTpa. MNosnockl, 0693aHHbIE CBOMM
NPOUCXOXKXAEHVUEM OAHOMY U TOMY >Xe 3/IeKTPOHHOMY TMEPECKOKY W pasniu-
yatouimecs TO/IbKO pasHbIMU KosebaTeNbHbIMU KBaHTaMWU («), pacnosioXKeHbl
06bIYHO B Y3KOM cnekTpanbHO o06nactuv, Bcerga WMeKT O0AUHAKOBYHO
CTPYKTYPY, OAMHAKOBOE pacrnosioXkeHne KaHTOB X MOSIBASATCA NpU oAUHa-
KOBbIX YCNOBUAX BO30Yy>XAeHMM. COBOKYMHOCTb TaKWX MOJ10C Ha3blBaeTCs
cucTtemon nonoc. B 3HaumTenbHOM Mepe BCe CKa3aHHOe 0 nosiocax OA4HOM
CUCTEMbI OTHOCUTCA W K pas/IMYHbIM CcUCTEMaM Mo0/0C, NpUHaAIexalmx
OAHOW W TOW >Ke MoseKysie. YCTaHOBUB NPUHAL/IEXXHOCTb MOS0C K OAHOM
CUCTEME, Y)XKEe JIerKo HawTu HyneByt nonocy (m— n'— O). Mo4yTn Bcerga
(uckn4veHne, NpeacTaBaAT TaK Ha3blBaeMble MHOFOKaHTOBbIE CMEKTPbI)
HyneBasi nosioca sIBNSAeTCs CaMOW WHTEHCUMBHOW MNOSIOCOA  CUCTeMbID).
C nomouwiblo 00bIYHbIX MeTOA40B MPUGAMXKEHHOr0 BbIYMC/EHUSA MbliTalTCA,

*) 3710 ABCTBYET M3 TOro, 4YTo KOJ/INHECTBO MOJIEKY/, o6na,qarou.|,mx «-KonebatenbHbIMUN

n
KBaHTaMy, nponopunoHasibHO BeJ/IHNHE —jpf K’ e
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janee, ynoXuTb KaHTbl Mosioc (MW HyNeBble JINHUW) UccnefyeMon CUCTEMBbI
B ¢opmyny Buga (2). Cyuw,ecTBylT pas/iMyHble KpUTeEpUU A5 NPOBEPKU
NpaBWU/IbHOCTM TaKoW Knaccudumkauyum. Yalle BCero nNpUMeHSEMbIA KpuTe-
puii 3akn4yaeTca B COCTaB/IEHWW pas3HOCTeld 4acTOoT KaHTOB MOJI0C, pacno-
NOXEHHbIX B OnpefesieHHOM nopsagke. VIMeHHO, pacnonaras nosocbl Tak,
UTO B KaXX[OM TFOPWU30HTaNIbHOM pAAY pPasmMecTaTca nonocbl (KaHTbl), COOT-
BETCTBYHOLME OAHOMY M TOMY Y€ HadasrbHOMY Konieb6aTeslbHOMY KBaHTOBOMY
yncny n (NpofgosnbHas cepus), a B KaXKAOM BepTUKa/IbHOM pagy — Mosiochl
C 04MHaKOBbIMM N' (NonepevyHas Ccepus) — TakK cocTaBfieHbl Tabnuubl Ha
cTp. 390, — Mbl [O/DKHbl 0XXMAATb, 4TO Pa3HOCTM 4YacToT ABYX COCefHWUX
Mosioc KaXkaoh cepum 6yayT oauMHaKoBbl. ITo cnepyeT w3 dopmynbl (2),
M3 KOTOPOI Mpu cocTaBflieHMM pas3HocTell BbiNagaeT, B C/ydae MPoAosbHOM
CeEPUM, KOHeYHbIn Tepm (M'a — N'D’), U1 B c/Ay4yae MOMNEpPevyHON cepunm —
HayanbHbIi (06bIYHO MOPALOK BeAMYMH a U bTakos: 1000 n 10). B Buay
CAyyYamHOro xapakTepa KaHTOB (CM. Bbille), 3TOT KpWUTepuii o0KasblBaeTcs
6onee CTpPOrMm B MNPUMEHEHUU K HYNEBbIM JIMHUAM nosnoc. B 6onbliom
KONM4YecTBe MNOJI0C HYyJ/ieBble NIMHUM PacnofioXKeHbl 04YeHb 6/M3KO K KaH-
TaM — Torga KpuTepuidi [0CTATOYHO CTPOr M B NMPUMEHEHUN K KaHTOBOWN
cxeme (2). OgHaKo He pegKw cnydau, Korga HyneByl JIMHWUIO TPYAHO HaWTw.
34ecb MOXHO YyKasaTb Ha KPUTepWil, OCHOBbIBAKLWMWNCA Ha mccrefoBaHUN
TaK Ha3blBaeMblX BO3MYLLEHWI. Bo3MylleHUAMW Ha3blBAlOTCA Te HapylLleHUs
NpaBWU/IbHOCTN PacnoNoXXeHUs JMHWI B N0Ji0Cce, KOTOpble 4yacTo Habnto-
[alTCcA B PasfINUHbIX CNEKTpax W KOTOpble 3aK/lo4yalTcsa B HEOKULAHHOM
CKYUYMBAHUWN WIN paspexxeHUn NUHWIA, B BbINAAeHUU JIMHUA WAN B NosIBAe-
HUM HOBbIX, wnnu >Xe B aHOMas/IbHOM WHTEHCUBHOCTW OTAENbHbIX JVNHUNA.
3TN BO3MYLLEHNS MOXHO cebe npeacTaBuMTb, KakK SABMEHWA PE30HAHCHOTO
xapakTepa: nNpM HEKOTOPOMA 4YacToTe BpaleHWs MONeKysbl B TaKT C Bpa-
weHMeM rnonajaeT Ta WAM MHaA 4YacToTa 3/eKTPOHHOro wuan kKonebatenb-
HOro ABMXXeHMWSA, B pe3ynbTare 4ero um MNosBASeTCA TO WM WHOEe ,BO3MY-
weHwne" :). B Buay Hanmumsa obwmnx TepmMoB B C/iyvae nosoc, NnpuHagiexatimx
K OAHOW M TOW >Xe cepun (NOMEpPeyHOor WM NpPoJosbHON), MOSOCkl KaXKAon
cepuUn JO/HKHbI MMeTb Te >Xe caMble BO3MyLWeHUsA. 3TO MO3BOASAET YCTaHO-
BUTb OAHO3HAYHO KAHTOBYK> CXEMY.

Korga KaHTOBas Cxema pas/IMyHbIX CUCTEM MOJI0C TBEPAO YCTAHOB/EHA,
3ajaya uccrefoBaHUA CcrekTpa YXe Mo4TW pelleHa. Tenepb ocTaeTcs,
MOXeT 6bITb, camas CNoXXHasa 3ajayva — 3ajada YCTaHOBJIEHUSA 3Hepretuye-
CKUX YPOBHel MO/eKy/bl N CBA3N MeXAY OTAENbHbIMU YPOBHAMMW, UTO YXKe
o603HayvaeT KpynHbIli war B N3yYeHUU MOMeKY/bl. 3fecb 60MbLIY NMOMOLLb
CMEeKTPOCKONUW O0Ka3blBalT MOHMW3ALWOHHBIE MeToAbl, MO3BOMAKLWME
U3MepUTb pe30HaHCHble noTeHuuanbl (T.-e. 3HepreTUYeckKne YpoBHU) TakuX
MOSIEKY/l, PEe30HaHCHble CMEeKTPbl 2 KOTOPbIX NiexkarT B HejocsaraemMon Ans

4 Me c ke. Loc. cit.

; Pe30HaHCHbLIM CMEeKTPOM Ha3biBaeTCs CMEKTP, MPOUCXOAsALLMiA OT Mepeckoka 3aeK-
?m..-i : :ihoh u3 op6uT, 3aHUMaeMbix MM B BO36Y>KAEHHOM COCTOSIHUM, Ha HOPMAsIbHYIO.

-l © 4ry--kmx Hayk. T. VI. Bbin. 4—5. 1926 r. 8
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nuccnefoBaHUs  fanekoil  ynbTpaguonetoBoii  o61actu.  BonAblWwyl  pofb
urpaeT 3flecb TaKXXe aHasiorus, CylLLecTBYKOAasi MeXAy CrheKTpaMu Lenoro
psifa MoMeKys, ¢ O4HOW CTOPOHbI, W XOPOLIO M3YYEeHHbIMW CMeKTpaMu pas-
JINYHBIX aTOMOB — C [APYrOiA.

§ 3. DHepreTmueckwmne YPOBHMWU MOoOnekKy”-n.

MpsAMbIM MeTOAO0M YCTaHOBJ/IEHUS 3HEPreTUYECcKUX YPOBHEW MOMEKY/IbI
npeactaBnserca Metos 6om6apAuMPOBKM  rasa MeL/IEHHbIMU  3/1eKTPOHaMM
(,MOHN3ALNOHHbBIN MeToA"), C YCNEeXoM MPUMEHSEMbIA B c/ly4ae O0AHOATOMHbIX
rasosl). 3ToT MeTog 3aK/l0YaETCS B UBMEPEHUMN TeX MUHUMASIbHbIX PAa3HOCTEN
NoTeHUWasioB, KOTOpble [A0/DKeH npobexaTb 60mM6apAMpyOLWNA 3MeKTPOH,
4YTO6bl 6bITb B COCTOSSHUW BO36YAUTL T€ WU WHbIE NIMHUK (MW NONOCbLI B CY-
yae CMIOXKHbIX MoNeKyn). OaHAKO0 3TOT MeToA4 BCTpeyaeT 3aTpyAHEHUS B Masnoii
WHTEHCMBHOCTU pa3paga (a cnegoBaTeslbHO M CONYTCTBYKLWLEro paspsagy
MU3YyYeHNs) MpU MasbiX Hanps>XeHuax, Tpebylouieil KonoccaabHO ANUHHBIX
akcno3numnii Tem 6osiee, YTO B C/lydyae MHOFMK ra3oB MepBble 3HepretTuye-
CKMe YpOBHU nexaTt Humxke 1,5—2 BonbT, Korga 06bEMHbIN 3apsaj UCKA-
4yaeT BCAKYH BO3MO>XXHOCTb nonyydyeHunsa CKOJ'IbKO-HI/I6y,£I|b MHTEHCUBHOIO
paspsaga. [elcTBUTeENbHO, B /INTepaType Mbl HaxoAuM TO/IbKO ABa criyyasi
(cM. HMXKE) NPUMEHeHUst 3TOro wnaeasibHOro Mmetoga (B cnydae MOMAEKY).
Bo MHOrmx cnyvasix, 04HaKo, y>e 0fHO uccriefoBaHue CAeKTpa AaeT BO3MOX-
HOCTb YCTAHOBUTb 3HEPreTUYEeCKMe YPOBHU MOJIEKY/bl— B c/yyasax, Korga
3TW noc/fiegHNe He HacTOo/IbKO BbICOKW, 4T0OGbI HeNb3A 6blJI0 ONTUYECKMU
HabnwogaTb N0 KpaliHeW Mepe MepByl pe30HaHCHYK nofsocy (NepecKok
3N1eKTpoHa ¢ O6amKanwein opbuTbl Ha HOpMasbHyw). B agpyrux cnaydasx
ONTUYECKOe uccriefoBaHWe BMecCTe C BMAOM3MEHEHMEM OMMCAHHOrO ,MOHU3a-
LMOHHOr0o" MeToga — HabnwAeHMEM MNepBOro Heynpyroro CTO/IKHOBEHUS
3/1IeEKTpOHa B COOTBETCTBYyHLUW,eM rase wam HabnwgeHnem doToaddekTa,
BbI3bIBAEMOI0 N3/Ty4YEHNEM PE30HAHCHOM Nos10Chl, BO30YXAEHHOW 31€KTPOHHOMN
60Mb6apAMPOBKO, — MO3BOMIAIOT OAHO3HAYHO YCTAHOBWUTb 3HEPreTuyeckue
YPOBHU MONEKYbI2).

Ewe B 1915 rogy ®aynepy ypanocb ycTaHOBUTb cepuasibHyl qop-
Myny 019 4acTOT pas3/InYHbIX MOSI0C B MHOFO/IMHEHYATOM (NosiocaToM) CAeKTpe

B cnyyaB nierko Bo36y>AaemMbix MoOsSieKyn (Nav aToMoB! pe30HaHCHbIM  CMeKTp uccneayeTcs
06bI4YHO B BMfe CMEKTpa MOoroweHnsl. Pe30HaHCHbIM MNOTEHLMa/IOM Ha3blBAaeTC Ta MUHU-
MasibHast aHeprus (BblpaXkeHHasi B BOSIbTax', KOTOPYH Heob6XoAMMO CO06LUTL CBO6OAHOMY
3MIEKTPOHY 4715 TOro, uTobbl NPV CTOSIKHOBEHMM C COOTBETCTBYIOLLMM aTOMOM WM MOJIEKY/ION
OH MOI MepebpocnTb WX HapY>XHbIM 3/1EKTPOH C HOPMaslbHOM Ha OfHYy W3 COCefHMUX BO3-
MOXXHbIX OpOMT (Y4acTo peyb WAET To/bKo 06 OAHOM 6avdkanweld K HOPMasibHOM opbuTe).
Pe3oHaHCHbIV noTeHuman VR cnegylowym COOTHOLLIEHMEM CBA3aH C 4acTOTOW Pe3oHaHCHOM
nvmHunM: VRe= hv.

* Cwm. Hanp.: Hertz ZS. fiir Phys. 1S,307, 1923; Hertz und Kloppers. ZS.
fiir Phys. 31, 463, 1925; Hertz und S. de Visser. ZS. fiir Phys. 31, 470, 1925.

2 Fowler Proc. Roy. Soc. 91, 208, 1915.
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renna (He2. VIMeHHO, B CMEeKTPe MOJIEKY/IAPHOIO0 re/iuss UMEeKTCs M00Chbl
C ABOMHbIMM KaHTaMu W cepus OAMHOYHbLIX Moaoc. ITW ABa copTa nosoc
daynep npepctaBua NpoCTOi cepuanbHOM QOPMYIOA € MOCTOSSHHON
Pupbepra. WM 6blna yctaHoBNeHa rnaBHasA (ABYXKaHTOBble M0OJ/10CHI)
n noboyHas (OQHOKaHTOBble TMOJIOCblI) CEPUN, KOTOpPble COOTBETCTBYIOT
rnasHoi 1 | nobouHon (AVUPAY3HON) cepussM aTOMHOr0 CMeKTpa renuvs.
OfHaKo, MOJTHOCTb aHasiorMM MeXAy nosiocatbiM W JINHeAYaTbiM CNEeKTpamum
reJins HapywaeTtca OTCYTCTBMEM MOJIOC, KOTOpble COOTBeTCTBOBaNWN Obl
Il no6o4yHo (Scharfe Serie) cepun aTomMHOro cnekrtpa.

B cepuanbHyto dopmyny, nosm,q+|/|M0|v|y, yKNafblBalOTCA TaKXXe aHepreTu-

YyecKMe YpOBHM BOAOPOAHOro MoHa H2 pe3oHaHCHbIe MoTeHLMas bl KOTOPOrO,
n3mepeHHble OnceHOM U FTNOK KepoMm *), 6b1I/1M UCTO/IKOBaHbI Y peeMm 2);
aTa npocrtas dopmyna:

v= 16.68(1— ~, 3,4, .GO 3).

6blna BbiBefeHa Takxe u TeopeTmyeckn (Urev, loc. eit.) mn3 pacyeta mogenv
paccmaTpuBaemMoro moHa (c TouyHoCTbi A0 0,2%).

JHepreTuyeckne ypoBHM MOJIEKY/bl a30Ta yCTaHOB/IEHbl C HaMbobLUen
MONHOCTbI. 3HepreTnyeckaas cxema N2, ycTaHOB/ieHHas nepBoHa4yanbHO
Bepaxem3 Ha 0OCHOBAHMM YUCTO OMNTUYECKUX 196
JaHHbIX, 6blna MoAaTBepPXAeHa B WMOHU3ALMOHHOM 3914

16.9-

yCTaHOBKe He3aBUCMMO Apyr OT Apyra AByma 148 2262

aBTopamMn — leHK3aHoM 4H n NepTtohh Wno- B i

He p 5), HabngaBWNMN NOCTeNeHHOe NOSAB/IEHWE g’gj 19108 ! o
pas3/InyHbIX MO0N0C MPU  YBESIMYEHUU CKOPOCTEA

6ombapaupywnx 3neKTpoHoB. OCO6EHHOW TOH-

KOCTbl OT/IMYaeTcsa nocregHas pabota, aBTopy -R.
KOTOpOM ypanocb Aaxke Habnwpgate nocnegosa- Puc. 2.

Te/lbHOE MOSIB/IEHWE MO/I0C B KaXAOoW CUCTEME,

COOTBETCTBYIOLWMX BO3pacTalwuemy KonebaTeNibHOMY KBaHTOBOMY 4ucAy .
MpuBeaeHHas cXemMa 3HEPreTUYECKUX YPOBHEW MosieKynbl asota (puc. 2)
B3iTa W3 UMTUpPOBaHHOI pa6oTbl LnoHep; o0603Ha4YeHHble Ha Ccxeme
ONVHbI BOJSIH COOTBETCTBYIOT HY/IEBBIM JIMHUSM Pas/IMUHbIX TPYMMn CrekTpa
aszoTa (3HepreTUYeckuMe YPOBHU BbIUUC/IEHbI B BO/IbTaX):

o

9108 A — | MonoXKUTeNbHOW rpynnbl,*
o

3371 A — Il MoONOXUTENbHOW rpynnsl,

o
2262 A — IV NoNoXUTeNbHOW rpynnsbl.

0 Olsen and Glocker, Proe. Nat. Acad. Sc. 9, 122, 1923.
> Urey, Proc. Nat. Acad. Sc. 11, 618, 1925.
5 Birge, Nature, 104, 642, 1924.

Duncan, Astrophys. Journ. 62, 145, 1925.

Sponer, ZS. fiir. Phys. 34, 622, 1925.

8*
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o
JInHna 3914 A daBnseTcsa HyneBoW fMHMEN | oTpuuaTenbHOro cnekTpa
-
asoTa, NpuUHagnexkawero MoHy ¥2. KoHEeYHbIi Tepm 3TOro crnekrtpa cooT-

BETCTBYeT HOPMas/ibHOMY COCTOSAHWMI0O MOHa N2 M 4YncneHHO paBeH WOHU3a-
UMOHHOMY noTeHuuany (J) monekynol N2 WnoHep yganocb BblpasnTb
COBOKYMHOCTb HYJ/IEeBbIX /IMHWI (TepMOB) BCeX Tpex rpynn cnekTpa, ucny-
CKaemMoro HewTpanbHOW MONEKYNoW a3oTa, cepuanbHoW dopmynon Putuya

R

- 73 + 4y’
T- 0,0 o (4)

roe R — noctossHHaa Pupgb6epra. BO3MOXHOCTb COXpaHEHUS 3aBUCUMOCTU
MeXAy IJHEepreTM4YecKMMmM YpoBHSAMM B opme, CBOWCTBEHHOW AN aTtoma,
M B cfiydae MOJIeKy/lbl MOXHO O06BbACHWUTbL MasibM U3MEHEeHVWEeM MOMEHTa
MHepumm (T.-e. KOHG(Urypaumm aTomoB) Mone-

3074 Ky/ibl a30oTa B pasfiMyHbIX CTagnsax Bo36y>XaAeHUs,

Ur- 1488012190 KakK 3TO criefyeT W3 aHasm3a TOHKO CTPYKTYpbl
a30THOro nosiocatoro cnektpa. W3 dqopmynbl (4)

4511 MOXXHO BbIYUCANTb YeTBEPTbIA UYNIEH Cepun,

10,7-

1545 KOTOpbIA npuBognT B o06nacTb 2000 X

CTpykTypa cnekTtpa okucu yrnepoga (CO)

B 3HauYUTe/IbHOA Mepe aHa/lorMyHa CTPYyKType

Puc. 3. asoTHOro cnekrTpa. AHanu3 3T0ro cnekTpa Ha

OCHOBaHMU YUCTO OMTUYECKUX [AaHHbIX MNpuBen

Beppa>xal K ycTaHOBMIEHUIO 3HEPreTUYECKUX YpPoOBHel wmosiekynbl CO,

npeacTaB/IeHHbIX CxXemoi pwuc. 3. 3[ecb, Kak W B C/yyae CXeMbl asoTa,

yKa3aHHble 3HayeHWs [ANIMHbI BOJSIH COOTBETCTBYIOT HYJ/IEBbIM  MOJi0CaM
crneKkTpa OKWUCK Yyriepoga:

1545 A— IV rpynnsbl,

4511 X—OHFCTDEMOBCKVIX nosnoc,
4880 Z\—nonoc KOMETHbIX XBOCTOB,
2190 ;g\“-l oTpuuaTesibHOM rpynmnsbl,

o
3974 A — KOMOGWHALMOHHbLIX MNON0C;

KaKk M B C/iydyae a30oTa WOHW3aUWOHHbLIA noTeHuywnan CO, paBHbIn 14,2
BO/IbTA, YMWC/AEHHO PpaBeH KOHEYHOMY TepMy rpynnbl M0/0C, HOCALWWUX

'b
HasBaHMe MNoJI0C KOMETHbIX XBOCTOB U NMpuHagnexawmnx noHy CO.

* Birge. Nature 117, 229, 1926.
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3HaunTeNnbHO MeHee MoJiHa 3HepreTn4yeckasa cxema MOSEKYNbl KWUCIO-
pofa, yctaHoBneHHasa Jlo Ky p 0 B bl M1). Ha npuBegeHHol cxeme (puc. 4) yndpsl
I n Il o6o3HauatoT | 1 Il rpynnbl nonocaTtoro crnekTpa Kucnopoga: nepsasi

o
M3 3TUX rpynn npoctmpaetca ot 4870 po 2400 A, BTOopas — oT 6583

fo 4955 ,CA)\. OTcyTCTBME TOYHOrO aHasm3a KWUC/IOPOAHOro CcrekTpa, Hecpa-
BHEHHO 60/1ee C/MI0OXKHOT0, YeM ABa PacCMOTPeHHbIX CMeKTpa, He Mo3BosseT
YCTaHOBUTL 60/1ee AeTasibHO CXEMY 3HepreTMYeckmx ypoBHeli monekynbl O 2

MHTepecHa No CBOEW MNpPOCTOTE 3HepreTMyeckas CxXema MOJIeKysibl
noanHom megn (Cud), CNeKTp KOTOPOW pAeTasibHO M3yyeH MennukKas-
HOM 2. 3TOT cneKTp COCTOUT W3 MATU OAHOPOAHbLIX TPynmn rMoJsioc, pas-
MbITbIX B CTOPOHY KpacHOW 4acTu cnekTpa. AHanM3 3TUX M0/0C MoKasbl-
BaeT, 4UYTO BCe NATb TrPynmn nosioC WUMeT O0O0WWA KOHeYHbli TepM. 3TO

19,2- 296-
2,83-

36,1 244

[ \}

Puc. 4. Puc. 5.

06CTO TeAbCTBO, a TakXXe OTCYTCTBME APYrMX CMeKTpanbHbIX rpynn (Kpome
yKasaHHbIX OATA rpynn nosioc) npuBesio MennmksHa K 3akl4yeHuto,
4YTO 0O6W MW KOHEYHbIA TepM BCEX MATU Tpynn sIBASeTCA B TO >XXe BpeMms
M OCHOBHbIM Tt-pMOM HOpManbHOro (He BO36Y>XXAEHHOr0) COCTOAHWUSA MoJsie-
Kynbl Cud cwuc. 5).

Mbl  paccmoTpumMm  euie cnektp HgH. 310 coeAMHeHWe OTHOCUTCH
K MHTEepecHOMY KJjlaccy ruapugos, B KOTOPOM, KpomMe crnekTtpa HgH, wn3y-
yeHbl euwe crnekTpbl CdH 1 ZnH. B cniyyae 3aTUX coeAMHEHWIA Mbl BCTpeyaemcs
C OAHWM MPMMEHEHMEM aHanm3a CMeKTpoB, KOTOpoe B 06/1aCTM aTOMHbIX
CNEeKTPOB cCbirpaso W wUrpaet rpoMagHyw posb, WUMEHHO C MNPUMEHEHUEM
aHanusa TOHKOW CTPYKTYpbl M0J/I0C B Ka4yecTBe CMEKTpasibHOro aHanmsa
B TOM CMbIC/le 3TOr0 C/lI0Ba, KOTOPbIW BeAeT K camMbiM WCTOKaAM Hawmx
3HaHWI B 3TO O6GLIMPHOMA M BaXKHOW o6nactu uankn. lonocaTblii cnekTp,
Habnwogaswniica B ceetawmxca napax Hg, Cd m Zn, 6bln1 npunucaH BHa-
Yyane Mosiekysnam 3Tux metannos, T.-e. Hg2,Cd2 v Zn2 JiMwb Ha OCHOBaHWUU
aHanusa TOHKOIM CTPYKTypbl 3Tux cnekTtpoB KpaTtuepy 3 yaanocb OKOH-
yaTeNlbHO BbIACHUTb UCTUHHYI Mpupoasy ux HocuTeneil. OCHOBHble pe3y/b-

®» Locurow, Phys. Rev. 20, 110, 1925.
-i Mullikan, Phys. Rev. 26, 1, July 1925.
3>Kratzer, Ann. d. Phys. 71, 72, 1923.
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TaTbl 3TOro uccnefoBaHuA crejyolwmne. HocuTenem cnekTpa He MOXeT
6bITb Monekyna Hg2 (6epem cnyudaih crnektpa HgH), Tak Kak ee rpomajHblii
MOMEHT MHepuun f[aeT COBEPLUEHHO APYroe paccTofaHune wMexXay NUHUAMMU,
BXOASALWMMKN B MNosiocy, 4yem Habnwgaemoe B fericTBuTenbHocTul). Cneposa-
Te/lbHO, Hawa MoJsieKyna [o/DKHa 6biTb 3HAYMTENbHO Jierye mMonekynbl Hg2.
PacueT, OTHOCAWMWACA K BO3MOXHOMY BJ/IMAHUIO M30TONMUW PTYTM, MoOKa-
3blBaeT, fasiee, YTO 3TO He MOXeT OblTb HMKakas MosieKyna, Kpome MoJsie-
Kynol HgH. BnuaHne wnsoTtonnun ckasblBaeTcAa Ha MNOABAEHUU pPa3NINYHbIX
CNCTEM CMEKTPOB, OTHOCALWMXCA K pas/inyHbIM un3otonam. Ecan oguH n3
aTtomMoB (Macc M, N T 2 ABYXaTOMHOW MONEKY/bl, CKaXkeM, aToM C M CCOW TT
MMeeT M30TOMa C Maccoi, oTauyakwuierca ot Tr Ha [/, To cneacTtBmem
3TOro [O/DKHbI WMETb MeCTO [JBe CUCTeMbl CMeKTPOB, CMeLWeHHble Apyr
OTHOCUTEJIbHO fpyra Ha Be/iM4YMHy (Mo ckasne 4acTtoT):
rar,] T2¢( -1 \
- » (V) 5>

rae \ u”n Vvb— COOTBETCTBEHHO 4YacToTa KosiebaHmA A0ep M 4HacTtoTa

BpaweHnsa Mosiekynbel. B Buagy masoctm oTHoweHuma N B cnyyae HgH

1\
Glur~206/ IPdeKT U30TONUU PTYTU He MOXEeT O6biTb O06HAPY>XXEHHbIM

onTuyeckn. BcAakaa gpyrasa monekyna, Hanpumep, monekyna HgN, pana 6bl
COOTBETCTBYKLW M n3MepuUMbIi 3dhhekT 2.

Cnektp HgH, u3yyeHHbIn FTynbTeHOM 3, cOCTOMT W3 'AByX rpynn
MoJsioc, KaHTbl KOTOPbIX YK/afblBalOTCA B CNefYHOLLYI0 CXEMY:

\ n
0 1 2 3 4 0 1
n \ n \
L
0 4017 4219 4395 4520 4552 0 3500
1 3728 3917 4052 4154 4200? 1 3275

4 CornacHo TeopuW TOHKOW CTPYKTYpbl MosiocaTbiX CMNEKTPOB, pacCTosHWE MeXay
NNHVAMKW, B3ATOE B efuHMUaxX 4acToT, B NEpPBOM MPUGAMKEHUN 06paTHO MPOMOPLMOHasIbHO
MOMEHTY MHepumn monekysbl (cM. Somme 1 f e 1d, Atombau und Spektrallinien. 4 Aufl. IX, § 2).

2) YKakeM ele cry4yaid, Korga wuccriefoBaHuve CTPYKTYpbl CMeKTpa MNpu  Hanuymm
M30TOMUN a0 BO3MOXXHOCTb BBIACHWUTbL MPUPOAY HOCUTENS crekTpa. Peyb upeT o coefwm-
HeHun BO, cnekTp KoToporo wccnegoBaH MennukaHom (Phys. Rev. 25, 259,
March 1925). Ycnosus onbiTa 0ObiM TakoBbl, YTO OCTaBasloCb COMHEHWe, 5BSETCA M
HabnaaemMblii cnekTp cnekTpoM BO: 6binM ocHOBaHUS npunucaTb 3TOT cnekTp BX. Hannuwve
y 6opa aByx un30TonoB ¢ Maccamu 10 1 11 ABNAsieTCS MPUUMHOA ABYX CUCTEM crekTpos BO,
M3 CMELLEHUNS KOTOPbIX APYyr OTHOCUTENIbHO Apyra MOXHO O6bl710 BbIYMC/UTL OTHOLLEHWE
Macc MoneKysn, CoAep>Kalinx pas/fiMyHble WN30Torbl ,15,\ ans !;I_/ R% nonyymnace Benu-
ymHa 1,0291 zt 0,0003 B MOSIHOM COrflacMn C OXKMAAEMOW Teo] eTUUecKoW BenMyYMHOM 1,0292
ana BO, Torga kak ans BN nonyuvaetca TeopeTuuyeckn 1,0276.

3 Hulthen ZS. fifr Phys. 32, 32, 1925.
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MepBasi U3 NpUBEAEHHbIX Tabnuy npeacTtasnseT rpynny Nosoc, oTNnU-
yawuwnxcsa [ABOAHbIMM KaHTamu, BTopas — rpynny npocTbiXx nonoc. BegHocTb
3TOro0 cnekTpa nojsiocaMn NPUBOAMT K 3aK/IlOYEHU, 4TO coefuHeHne HgH
ABNSeTCA COeAMHEHWNEM HEBbLICOKO/ CTeNneHu ycToMn-

uymBocTu. [lonoca, CcoOTBeTCTBYKWLW,ad KOHEYHOMY --—-- F Ba
KBAHTOBOMY u4mcay (KBAHTOBOMY UYWCAY OCHOBHOFO — ceeeeeeseeesees A0
TepMa), nm'= 4, 4ype3BblyaiiHO 6egHa nAUHUAMWU. U3 3500 4017
NPeanosioKeHns, 4YTOo MNATb KonebaTeNbHbIX KBaH-

ToB (5hvD npeacTtaBnAwT BEPXHIOW rpaHuuy ans T -No
KonebaTenbHOW 3Heprun HeBO3OYXXAEHHOW Mose- Puc. 6.

Kynel HgH1), ana 3aHepruu guccouymnaumn nocnep-
Hell nonydaetcs BenuumHa 0,37 BonbTa. Cxema puc. 6 npepcraB/isieT CXeMy
00 CUX MOp W3BECTHbIX 3HEPreTUYecKUX ypoBHel monekynsl HgH (gBon-
HOW TepMm o0603HA4yeH [ABOWMHOW fuHMeR). CnekTpbl CdH u ZnH wumewT
CTPYKTYPY, aHanornyHyw CTpyKType cnekrtpa HgH.

§ 4. CTtpoeHwue Moneky-n.

Mocne TOro, Kak Ha psagy C pasfiMyHbiMU (PU3INYECKUMU U XUMUYe-
CKMMW CBOWCTBaMu, MO KpalHei M pe, B 06LMX yepTax W3IYy4yeH CMeKTp
MOMEKY/Ibl N C 60NbLUEN WAN MeHbLUENW MOTHOTOM YCTAHOBJ/IEHbI ee 3Hepre-
TUYecKue YpoBHU, — nepes (U3MKOM BCcTaeT 3ajada: MOCTPOUTbL TOT Mexa-
HU3M, KOTOpbIi o6nagaetT 3TMMK CBOCTBaMW, — MoAesb Monekysnbl. [MyTb,
KOTOpPbIM WAET CcOoBpeMeHHas (u3nka K paspelleHuio 3TOW 3ajayn, ecTb
NyTb aHanormu, nNyTb CPaBHEHWUS CXOA4HbIX MO CBOMM CBOWCTBaAM MOJEKYN
M aTomoB. Hawwu cBefeHWs 0 CTPOEHUM aToma, MOXKeT 6biTb, eLle CAMLIKOM
rpyéole n obuime, wnrpawT MpU 3TOM MEPBEHCTBYIOLLYI pPoab. W3/10XKEHUIO
HacToswero naparpada Mbl AO/KHbI, 04HaK0, npegnocsiaTtb Or0BOPKY, 4TO
BCe, YTO MOXHO celiyac ckasaTb B naparpade, osarnaBfieHHoOM ,CTpoeHue
MosieKyn”, Mo Heob6Xx04MMOCTU SABAAETCA /NWWb [0ragkoi, MNoAyHaMeKoM,
cnabol MOMbITKOM CBSA3aTb BOEAMHO pa3po3HEHHble (haKThl.

B OTHOWEHW CBA3M MeXAy aTtomamu, CcocTaBAAWMMU MONEKYNy, BCe
MOJIEKY/Ibl B FPYObIX 4YepTax MOXHO pa3buTb Ha ABa knaccad. OauMH Knacc
COCTaBNAKT MOMEKY/Ibl C CPaBHUTENbHO cnaboii MexAyaTOMHOA CBA3bIO.
Bmecte ¢ dpaHkoMm (loc. cit.) Mbl MPeAnoNoXuUM, YTO MeXXayaToMHas CBA3b
B MoJieKynax 3TOoro Ksiacca B MepBOM MpUBAMIKEHWW ocyliecTBasieTca B aH-
fdep-BaanbcoBCcKMMU cunamu. MNpu o6pasoBaHUM MONEKY/N 3TOro Ksacca
3N1EKTPOHHbIe OpP6UTbI COOTBETCTBYKLWMX aTOMOB WCMbITbIBAOT, KOHEYHO,
HeKOoTOpyl Jdeopmauuto, 04HAKO, KBAHTOBble 4YMC/Aa aTOMOB COXPaHSATCA.
Takue MoneKy/ibl MOryT 6bITb agmabaTuyecku pas/ioXXeHbl Ha COCTaB/AN0-
uiMe wux atomMbl M TenjsioTa Auccoumaumm uX UMeeT MOPSALOK BesIMYUHbI

* CM. HWXKe.
*J. Franck. Trans. B'araday Soc. 21 1925.
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TEN/OTbl ucnapeHna. B Buagy wmanoii pgedopmaymm  3/eKTPOHHbLIX 0pouT
CANeKTP TaKuMX MONeKy/n B 06WuMX 4yepTax MNOBTOPHAET CMNEKTpP COCTaBNsAio-
Wnx Mx atomoB. MeTacTabusibHble COCTOSAHUS aTOMOB SABAAKTCA B TO XXe
BpeMS U MeTacTabu/ibHbIMW COCTOAHUSAMMU MOJIEKYT.

OnucaHHble CBOWCTBA 3TOro poga MOJIEeKysl, KOTopble MOryT ObiTb
Ha3BaHbl BaH-gep-BaanbCoBCKMMUT), 0COOBEHHO SPKO BbIPpaXeHbl B CHy-
yae MofieKkysnbl HQg2. Y>Xe HUUTOXHasA TensjoTa pAguccoumaumm MONEKYbI
Hg2-) saBnsetTcsa mnokasaTesieM HUYTOXHOMA Aedopmayum atomoB, o6pa3sylto-
wnx 3Ty Monekyny. CreacTBMEM 3TOr0 SABMSAETCA MOYTU TOXAECTBO 3Hep~
reTM4ecKUX ypoBHel monekynol Hg2 n atoma Hg. [eiAcTBUTeNbHO, CAEKTP
ABYXaTOMHOW pTyTu, Habnwopgaemblid) B BUAe MOSIOC MOrAOWEHUSA, COCTOUT

M3 noJjioc, coBnagawwWwux ¢ nAMHUSMKU 2536,7 2\ 1$— 222 n 1849,&
(14 — 2P) atoMHOro cnektpa. OTO 06CTOATENbCTBO YKa3blBaeT Ha MNpakTu-
YeCKY TOX[JECTBEHHOCTb 3/IEKTPOHHbLIX MepeckokoB B HQ2 u Hg. AHaso-
rM4YHble Monockl, Habnwgaemble Kak B 3MUCCMOHHOM, TaK U B abcopbuMOH-
HOM CreKTpax HaTpus, Kanus, UMHKa, Kagmusa n Kanbumad) wn cosnajgarolyme
C PEe30HaHCHbIMW JIMHUAMMW COOTBETCTBYKOLLEr0 aTOMHOro CrekTpa, ykasbl-
BalOT Ha cyuiectBoBaHue wMonekyn Ka2 K,, Zn2 Cc2 u Ca2. asngawowmxcs
TUNUYHBIMKU BaH-fep-BaanbCoBCKMMU MONEKYTamu.

He Bcerga CcOOTHOWEHWA MeXAYy aToOMHbIM W  MOJIEKYNAPHLIM CMNEK-
TpaMu MOJIEKY/1 3TOro Kjnlacca TaK MpPOoCTbl, KaK B TOMIbKO YTO OMWCaHHbIX
cny4dasax. B 60NbWIMHCTBE c/lyvyaeB MPUCYTCTBME BTOPOro aromMa McKaxkaeT
KOJINYECTBEHHO TrepBOHAaYalibHble 3HEepreTUYeckne YpPOBHU, CTPYKTypa Xe
CneKTpa Bcerga Ka4yeCTBEHHO TMOBTOPSAET CTPYKTYpy artoMHOro crekrtpa.
K knaccy BaH-gep-BaanbCOBCKUX MOJIEKY/T HY>XXHO OTHECTU Monekyny He2
Ha aHasorni CcrekTpa KOTOPOM C JIMHEeR4YaTblM CMEeKTPOM resius Mbl YXe
yKasbiBanu Bbilwe (cM. cTp. 382). Ciofa >Ke 0OTHOCATCA MOJIEKYNbl TMAPUAOB
Mmetannos ZnH, CdH, HgH, MgH u CaH, cnekTpbl KOTOpbIX 06HapyXuBawT
B rpybbiX yepTax CTPYKTYpY CMEKTPOB COOTBETCTBYWLWMUX MeTassios. Konu-
YyeCcTBEHHAsA pasHMUa 3HepreTMYeCKUX YPOBHEW aTOMOB W MOJIEKY/l1 B 3TOM
cnyvyae 06bACHAETCA CUMbHBIM AehopMUpYOLWNM AeACTBUEM aToma Bogopoaab).
Kak 6bl TO HW 6bl/10, BCerga coxpaHeHne MHAMBUAYaA/IbHOCTW aTtoma B MoJsie-
Ky/fle CONyTCTBYETCA Masioli TennoTowW guccousiaummn, ABNAIOLWENCHA, Takum

*) 3T0 HasBaHue npuBuIoCb B PusmveckoM WHCTUTYTe [ETTUHIEHCKOrOo YHWUBEPCU-
TeTa; MOJIeKy/bl BTOPOro Ksjacca Ha3sblBaloTCA HOPMaslbHbIMM.

2 CornacHo nsmepenuio Ke pHun ke (Koernicke), ZS. far Phys. 33, 219,1925), Tennota
auvccoumauun monekysnsl Hg2 pasHa 0,06 BonbTa.

3 Franck und Grotrian, ZS. fiir Phys. 4, 89, 1921.

4 Gerlach, Phys. ZS. 34, 467, 1923.

s) WccnepgoBaHmne TOHKOW CcTPyKTypbl cnektpoB HgH, CdH u ZnH (Hulthen, N ;ture
116, 642,1925) nokasasno, 4YTO 3TW CMEKTPbl COCTOAT U3 ABYX O/M3KMX Mexay Co60l cucTem
nosioc (CNeKTp MepBoi U3 Tabnuy, NpmBeAeHHbIX Ha cTp. 390), COOTBETCTBYIOLWMX ABYM pas-
NINYHBIM 3/1EKTPOHHBIM MNepeckokam. JTa fyb6neTHas CTPyKTypa parc.MaTtpmBaeMbiX CMNEKTPOB
TeM 6onee npubAMKaeT WX K CreKTpaM COOTBETCTBYHLLIMX METa//IMYECKMX aromoB, 4TO
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obpa3om, MepoW B3aMMHOW JdecopMaunm aTtoMoB, 06pasylWMX MOJEKYNYy.
3HaunTenbHasa pasHuua MOJNIEKYNIAPHON0O M aTOMHOro CMNekKTpoB Bcerga
HabnofaeTca B cnyyae MOJsieKyn ¢ 60nblier  TennoTol  guccoymaunu.
Monekynbl ranongos F2 Cl12, Br2 n J2, noBUANMOMY, TakXXe OTHOCATCA K pac-
cmaTpmeaeMoMy KJsiaccy MoJsiekysl. BaH-fiep-BaasnibCOBCKME MOJEKY/bl CMo-
CO6HbI AuccoununpoBaTb MO4 BAWAHWEM MOraoweHnsa ceeTal) npu ycno-
BUM, 4TO CBA3@HHOE C MOr/OWeHMnemM W3MeHeHue KosnebaTesbHOW W Bpalia-
Te/IbHOW 3Heprmm B CyMMe MNpeBbIAeT 3SHEpPrui guccouymaumnum MosieKysbl.
MoneKynbl BTOPOro Ksacca, HopMasibHble MOMEKY/bl, OT/INYAKTCA CpPaBHU-
TeNbHO BbICOKOW TennaoToi guccouymaumn. [lpu obpasoBaHUM TaKUxX Mosie-
Kyl M3 aToOMOB MNPOUCXO0AMT, MNOBUAMMOMY, Aaneko uayuwias neperpynnu-
poBKa 3/IEKTPOHHbIX O0OpOWUT MOCAeAHUX, MWCKAKYawwas BO3MOXHOCTb
afnabaTtnyeckoro BO3BpallleHUA MOMEKY/Nbl K MepBoHadYasibHOMY COCTOSAHWIO
ABYX CBOOOAHbIX aToMOB. TWUMWYHbIM MNpeAcTaBUTesIeM HOPMasbHbIX MOJIEKY/
ABNAETCA MosieKyna asoTa?).

Lienana COBOKYMHOCTb XMMMUYECKUX N (DU3NYeCKUX (haKToB3) NpmeoauT
K MNpeAcTaB/IEHUIO, 4YTO CBA3b MeXAy artoMaMu B HOpPManbHOW/ Monekyne
OCyLecTBASAETCA NPenMyLLecTBEHHO napamn 3/1eKTpoHoB. Hawnbosiee 3aKOH-
YEHHbIMW MOJMIEKY/1IAMUN ABMAAKTCA MOJSIEKY/IbI C YETHbIM YUCNOM 3/IEKTPOHOB.
.,HeueTHble Monekynbl™ (,odd molecules") Bcerga XMMmMyeckn HeHacblLLeHbI,
aKTUBHbI OMTUYECKM, MnapaMmarHuUTHbI4). 3aKOHUYEHHOCTb YeTHbIX MOJIEKYN
yKas3blBaeT Ha 0COGEHHYI YCTOMUYMBOCTb OpPOUT ABYX BasIeHTHbIX 3/1€KTPO-
HOB (Napbl 3/1eKTPOHOB), MpUHag/exawmx o60Mm aToMam W Mpexpge BCero
MOBMHHbIX B OCYLLECTB/IEHNN BHYTPUMOMEKYAPHOM cBA3M CornacHo npega-
cTaBfieHNAM Jlbouca, O0OpbUTbl B JIEHTHbIX 3/IEKTPOHOB 060MX aToMOoB
(B mMonekyne) o06pa3yloT HeKyl 3aMKHYTYH YCTOW4YMBYH cucTemyb, npu-

pasHuua TepMoB [Ay6/1eTHOro nosocaToro crnektpa (V2— v4 nNpakTUyecKu pasBHa pasHuue
/blepMOB aTomOB, KaK 3TO BMAHO M3 cnedyouwer Tabnuvubl:

V—\ 22— 2pt
Hg 3683,2 4630,3
Od 1001,0 1001,0
Zn 330,4 388,9

n) Dymond. ZS. fiir. Phys. 35, 1925, takke Franck, loc. cit.

2 TensoTa guccoumaunm MOJEKYNbl a3oTa Ha ABa atoMa ouegHumBaetca (lllmoHep.
*>1. cit.) ymdponn 11,5 BOMbT.

3) Cm. kHury Lewis Valence and the structure of atoms and molecules.

4 Taylor and Lewis. Proc. Nat. Acad. Sc. XI, 456, 1925.

5 0O60c06/1eHHOCTb  3/1EKTPOHOB,  Y4acTBYIOLWMX BO BHYTPUMOMEKY/ISPHOA CBA3M, MO
OTHOLUEHUIO K APYTUM 3/1eKTpoHaM BHeluHel 060n104kn monekynbl Hogness and Lunn {Phys.
Rev. XXVI, 786, 1925) BMAAT B CyLLeCTBOBAHUU ABYX WOHWU3ALMOHHbLIX MOTEHLWAN0B Mosie-
syjbi asoTa, obHapy>XMBLUEMCA B WX WCCMEfOBAHUU MNPOAYKTOB WMOHU3aUUKM asoTa Mepf/ieH-
Tww OnektpoHamn. U3 mnx Ol‘lbITOBJ_CI'Ie,CI,yET, yto npu 16,95 BOSIbTAX — NOHU3ALVOHHOM

AKresaxwase Mosnekynbl asota <N2= N2+ e— 16,95;, nonyvawuemcsa TakKxke U U3 ONTUYe-
+
XaHHbIX—MOABASATCA TOMbKO MOHbI N2, 4Mcno KOTOPbIX He 3aBUCUT OT WX CTO-
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Hajanexatllyt, Boobuw,e ropopsi, 04HOBPEMEHHO 060MM aTtomam. Yucno Takmx
cuctem (nap) onpegensieT XxapakKTep BHYTPUMONEKY/IAPHOA CBA3WU. ofHa
napa 3/eKTPOHOB AaeT MPOCTYH CBA3b, ABe — ABOWHYW, U T. 4. B cnyuvae
MOJIEKY/Ibl C OAWHAKOBbIMW WAN G6/M3KMMM MO UX CBOWCTBaAM aTomMamu napa
3N1eKTPOHOB pacnonaraeTcs HelTpasibHO MO OTHOWEHMID K 060MM aTomam..
Tak NOCTPOEHbl TUMUYHO FOMOMOAAPHBLIE MOSeKy/bl. B monekynax e c pas-
NVYHBIMWU aToMaMM Mapa CBA3bIBAOLWMX 3/IEKTPOHOB pacnosaraeTcs acum-
MEeTPUYHO OTHOCUTEeNbHO o06oux sAgep. B Monekynax, MNOCTPOEHHbLIX W3
aToMOB, CTOAWMX Ha MPOTMBOMOJMIOXHbIX KOHUAX psAaoB MeHAeneeBCKoA
Tabnuubl, Hanpumep NaCl, napa 31eKTPOHOB COBEPLUEHHO 3axBaTbliBaeTcs
CUNIbHO 3MeKTPoOTPULLATE/IbHBIM ar> MOM XJlopa, 3aMofiIHSAS €ero 3/1eKTPOH-
HYH0 060/104KY [0 BOCbMW-3/IEKTPOHHOW 060/104KM 6naropogHoOro rasa.

Monekyna NaCl sBnseTca TUNWYHbLIM NpPeACTaBUTENIEM TEeTepPOnoAsiPHbIX
&+ J—
MOSIEKY/1, XapaKTepHbIX CBOei WMOHHOM CcTpykTypoi (NacCl).

3Tn obuwwme, rpybble npeacTtaBneHUs [alT NUWb KadyeCTBEHHYIO Kap-
TUHY CTPOEHUA MosieKyn. 3agayvyy MONEeKYy/bl MOXHO 6bl10 Obl cumMTaTh
peweHHON, ecnu 6bl yganocb HalWTu opbUTY KaXAoro 3jeKTpoHa B Mone*
Ky/sie, BbISAICHUTb yyacTue KaXAoro 3JIeKTpoHa B Tex npoueccax, KoTopble
JenawT MONeKynly AOCTYMHOW 3KcnepuMeHTy. COBpPEMEHHYH CTajuio, B KOTO-
poii HaxoguTca BOMPOC O CTPOEHUW MOMEKY, MOXHO XapaKTepun3oBaThb,
KaK CTajguil HaKonneHus @QakKTU4eckoro matepuana, CTaguio CpaBHUTESb-
HOTF0 W3Yy4YeHUA MOJIEKYST U MPOBeAEHUS aHaNorui.

MccnepoBaHne cnekTpoB coegunHeHunin BeF, BO, éO, CN n ICIZ yKasbl-
BaeT Ha JasieKo MAYLLYH aHaNorMi nosiocaTtbiX CANEKTPOB 3TUX COEAVHEHUN,
C CNeKTpamMu LWeNoYHbIX 371emMeHToB '). [lonocbl 3TUX CNEKTPOB MOXHO
npeacTaBuTb KOMOMHaLMeN Tpex TepmoB. 3To npocToii Tepm N 2, cooTBeT-
CTBYHLWMNIA HOPMasbHOMY COCTOSSHWIO paccMaTpuBaeMblX COeAUHEHWR, Ay-
6/1eTHbLIN TepM A, COOTBETCTBYWOLL UM NepBOMY BO36YXXAEHHOMY COCTOSHMUIO,
M NpocTol TepM B — BTOpOMY COCTOSSHUIO BO30Y>XXAEHUSA. ITWU TepMbl BMOJIHE
aHanornyHbl aBym s-tepmam (Is u 2s) n ABOWHOMY p-TepMy CepuanibHOro
CAeKTpa LWesoYHbIX MeTanfioB. dTa aHanorns MMeeT MecTO He TO/IbKO Ans
nepBbIX 4neHoB cepuii. Tak, B cnydyae BO u CN TakKk Ha3sbiBaemble

&~
KHOBeHWUI ¢ monekynamm N2 WoHbl e (N2, nonyvawowmecs npwu 24,6 BOAbTa, YMeHb-
liarnTca B 4ucne nNpun Hamynn CTONTKHOBEHUW, Mpu  4YeM napasvie/ibHO C Wnc4Ye3HOBe-

HMeM 3TUX WMOHOB MNOABAAIOTCA MOHbI N. ABTOpbI CrieAytoLWwMM 06pasoM TOSKYIOT 3TU pe3ysib-
TaTbl: 17-BOMIbTHbIE WMOHbI  OTAIMYAOTCA OT 25-BO/IbTHLIX TeM, 4TO MepBble MOTEPSAIN
OAMH 3M1EKTPOH W3 060/104KM, COXPAHUB LeNo napy (UWivM napbl) CBSA3bIBAOLWMX 3/1IEKTPOHOB,
TOrja Kak BTOpble MOTEPSNIN OAMH 3MEKTPOH M3 Mapbl, CTaB Takum 06pa3oM HeycTohun-
BbIMM 06pa3oBaHUAMM, pacnafarwMMmncsa npu CTOSIKHOBEHUSX.

1) Birge. Nature W?, 300, February 1926. Mullikan. Phys. Rev. 26f,
561, 1925.

2) TepMnHonornsa TepMoB Mo MenIMKIH Y; 419 MOHOB MeNnnmnkKaH obo3HayaeT
COOTBETCTBYIOLLME TEPMbl TeMn >ke OyKBamu, HO C YepToUKamW.
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a- U p-CUCTeMbl CrMeKTpa MnepBOro COefWHEHUA W KpacHble W duone-
TOBble M0/0Cbl UMaHa aHaNornMyHbl COOTBETCTBEHHO MEPBbIM [ABYM 4/ieHaM
rnasHon cepumn cnektpa Hatpua (Is— 2p u Is— 37). CooTBeTcTByHOLLUNE
MM 3HepreTMyeckme YpoBHU MO abCONTHOM Be/MYMHE pas/IMyHbl B c/y4dae
pas/InyHbIX MOJIEKY/T paccMaTpuBaemMoro psga, O0AHAaKo, COOTHOLWEHWE WX
[axke KO/IMYeCTBEHHO TaKoe >e, KaK W B c/yyae artoma Hartpusa. 3paecb
Mbl YKaXXeM NLLb Ha NoAMeYeHHbIAi M ennnK3HOMI) hakKT, YTO OTHOWEHME
nepBbIX ABYX Pe30HAHCHbIX rnoTeHunanos ana monekyn BO u CN, (cooTBeT-
CTBYWOLWNX TOMBKO YTO YMNOMAHYTbLIM CMEKTPasibHbIM rpynnaMm 3TUX Mose-

Kyl'l) 04YeHb 6/IM3KO K OTHOLUEHUIO OBYX PE€30HaHCHbIX NoTeHUunanoB HaTpuA,
MMEHHO:

AHanornsa wmexgy TepMamu 3TUX MOJIEKYsl, C OAHOW CTOPOHbLI, U Tep-
Mamn atoma Na, ¢ Apyron—nmno3BonseT, gajiee, BblUMCAUTb WOHU3ALWOHHbIN
noteHumnan (Is-tepm) monekyn BO u CN: 1Bo — 1,0 BosibT, ION= 4,4 BonbTa.

Monekynbl paccMaTpuBaemMoro psiga Bce uMelT, Kpome K-3/1€KTpPOHOB,
[EeBATb BHELWIHUX 3/IEKTPOHOB. Bv3kas aHanormsa cnekTpoB 3TUX MOJIEKY/ CO
CMNEeKTPOM HaTpua npmeBognT MennmkKsHa K 3aK/l4YeHU, 4YTO BOCEMb
U3 [eBATUM BaJIEHTHbIX 3/1EKTPOHOB pacnonaralwTcad BOKPYr o06oux sgep,
o6pasys BHYTPEHHI0I0 000M104YKY MONEKYNbl, MOCTPOEHHY Mo Tuny L-o60-
NOYKM aToOMOB JIerKMX 3/1IEMEHTOB, TOrga KakK [AeBATbli — ONTUYECKUIA —
3/1eKTPOH 3aHUMaeT MOJIOKEHME, aHa/loTUMYHOE TOJ/IOKEHNK Ba/IEHTHOrO
3nekTpoHa B atome Na. Takum o6bpasom, no Mbicim MennmMmkKsaHa, BOCEMb
3NeKTpPOHOB (M3 feBATW) B Monekyse CN, BO wn T. 4. BpawawTca BOKpyr
oboux sAnep Ha opbuTax 22 u 22, a OeBATbIA 31EKTPOH — Ha opbute 33
«KaK B C/lydyae atomMa HaTpus).

AHasornsa cnekTpoB 06beAuHseT, pJasiee, CAeAYHOLLYIO Cepul  Mose-

Kyn CO, NO, N2 SiO. CxoacTBO CMEKTPOB MoOcAefHUX C CMNEKTPOM MarHusa
yKasblBaeT Ha CXOACTBO WX CTPYKTYpbl C CTPYKTypon atoma Mg. [ecATb
3/1eKTpoHOB Monekyn CO, N2 v ap. [O/KHblI pasmewiatbca B ABe rpynnbi:
BOCbMMW-3/TEKTPOHHYIO BHYTPEHHIOW TPYNMNy W BHELWHIOW [BYX-3/IEKTPOHHYIO
rpynny. CoBepLIEHHO $CHO, 0AHaKO, 4YTO He BCe CBOWCTBA MOryT MOBTO-
pATbCA MONeKynamu, aHanornyHbiMm atomy Mg. Hanpumep, a3oT He un3Be-

CTEH B COCTOSAHUMM MOHa N2 (aHanornmyHoro Mg), 4To, MOBNAMMOMY, CBSI3aHO

C abCONOTHOW HeyCcTOMYMBOCTbIO ABYyxsSaepHo cuctembl NN.

MO>XHO elle yKasaTb Ha aHasiorniw criefylolLero psga coefuHeHWIA:
HF. LiF, BN, NaCl v 1. g., Ans KOTOpPbIX W3BEeCTHbl TO/IbKO pOTaLWNOHHbIE
A poTayuOHHO-BUOPaALMOHHbIE CMeKTpbl (T.-e. CMEKTpbl, He CcBA3aHHble
C MepeckKOKOM 3/IEKTPOHOB), — C TPYAHO BO30y)Xpawwumucss atomamm b6na-

Mullikan Phys. Rev. 25, 259, March, 1925.
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ropoAHbIX rasos. Hanwuume nosiocatoro cnektpa B cnydae CuJd (cTp. 389),
mnn Boobwe, CuX (X—aTtom ranoumpa), nNnpuHagiexawmii Takxe K 3ToOMy
pAafy COeAVMHEHWN, ABNAETCA TONbKO KaxkylmMmcsa npotusopeymnem. Coepgu-
HeHne CuX ABMAETCA Tunnuneim FTETEPOMNOSAPHBLIM COEANHEHMNEM. DTO 3HAYUUT,
4yTo atoM meAu B mosiekysnie CuX COBepLIEHHO JINLWIWUJ/ICA CBOEro BHELUHEero
31eKTPOHa, nepewejwero K aromy rasnouvga. Maso BepoATHO, YT06bl B MO-

f

nekyne CuX OMTUYECKU AKTMBHbIM 6bl/l BOCBMOI 3M€KTPOH MOHA ranonga —
3TO CBSI3aHO C Ha/M4YMeM psifa KBAHTOBbIX OpOGUT y MoHA X, 4TO edBa /n

MOXHO 0XugaTb. Hao60opoT, WMeeTcs MHOI0 OCHOBaHWl 0XWAaTb, 4TO
+ H
ONTUYECKM AaKTUBHOW 4acTbld Monekynbsl CuX 6yaeT MoH Cu, 0OAuWH u”3

3/IeKTPOHOB KOTOPOro OT/MYaeTcs Nerkoi Bo3GyammocTbio. 3To Hemnocpea-
CTBEHHO c/iegyeT W3 HaAuuus BasleHTHOCTUM 2 (Ha psAay ¢ 1) y aToma megw,

B KOTOpPOW MNOBWHHbI ABa 3/ieKTpoHa Cu, nm KoTopas AOrnyckKaeT CyL,ecTBO-
Y~r +
BaHWe MefdHbIX cosied Cu X2 Ha psagy c¢ conamum CuX. Hawe npegnonoxe-

Hunel) NoATBep>KAAETCA TakKXXe Ha/inymem Mosiocatoro criekrpa, CBA3aHHOro
C 9/IeKTPOHHbLIMM CKaykamu B c/siydae ranoungHbix coneii 3onota AuX:
aTom 30/10Ta MMeeT, KaK M3BeCTHO, ABe BajieHTHocTM — 1 mn 3.

JKCTpanonmpysa aTu paccy>XgeHus Ha cnydali coneii ABYXBasleHTHbIX
MeTannoB Tuna MeX2, Mbl MPUXOAUM K 3aK/JKYEHWUKD, 4YTO 3TU COAM Ha
Tex >Ke OCHOBaHMAX, YTO WU COEAMHEHWUS pPAaCCMOTPEHHOro psja, He MOoryT
WMeTb MnosiocaTbiX CMEKTPOB. WM3BecTHble ANA HWUX CNeKTPbl (Hanpumep,
cnekTp, Habnwgaembli nNpu Hannuyum B paspsagHoi Tpybke HQJ2) HyXHO,
04eBUAHO, nMpunNuUcatb HeHacbllWeHHbIM Monekynam MeX (B B3dTOM AnA
npumepa crydyae — coegunHeHuno HgJd).

9 Mu lli kan, Phys. Rev. 26, 1 July. 1926.



