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IIpensoxkeHa Mone/b, MO3BOJSAIONIAs AHAJIU3UPOBATH (POTONMPOLECCHI, UAYIIHE B IMOJHU-
aTOMHBIX OpPraHWYECKMX MoJeKynax npu MHoxkecTBeHHOM 3axBate MK-¢doronos. Iloka-
3aHO, YTO JUCCOLMALMSA U 3JeKTPOHHOe BO30YyXKIeHHEe YKa3aHHBIX MOJIEKYJ] pPe30HaHCHO
3aBUCAT OT 3Hepruu (OTOHOB M MX MHTEHCUBHOCTH. IIOACTPYKTYpHI 3THUX MOJEKYJ BUAA
(CH2), caymxar autenHamu piasa HWK-(poToHOB, aKKyMy/IMpPYIOIUMH WX 3JHEPTHIO 10
BeJUYMH, MO3BOJSIONMX WHUIUHUPOBATH AVCCOLUAIMIO WU 3IIEKTPOHHOE BO30YyKIEHHeE.
IIpumep nmpuMeHeHUs] MOAEJIU MOKA3aH JJIf MOJEKYJ] TUNA AM(EHUIATKAHOB.

B mnocnenHee Bpemsi aKTHBHO MPOBOLUJIMCH 3KC-
nepyMeHTa bHble HCCAeNOBAHUS TIPOIECCOB, HIYIINX
B MOJIMATOMHBIX OPTaHHUECKUX MOJIEKYJ/ax MPH MHOXKe-
crBeHHOM roryotenun uMu MK-¢poronos [1-8]. B ps-
ne 3Tux paboT ObLIO 06HAPYXKEHO, YTO AWCCOLMAIHS
OpPraHHYeCKHX MOJIEKYJ U UX JIEKTPOHHblE HU3KOIHED-
reTHYHble BO3OYXKIEHHS, BO3HHKAIOIIWE MO IeHCTBU-
em HWK-usnydeHusi, mpoucxoisit B (PeMTOCEKyH/HbIE
MHTepBaJibl BPeMeHH, YTO YKa3blBaJo Ha CyIlIeCTBeH-
HO HECTAaTHUCTUYECKHU XapakTep 3TUX SHEPreTHUeCKHX
npeBpalLleHHH.

BrlI0 ycTaHOB/EHO, YTO BepPOSTHOCTb H3ydaeMbIX
MPOLIECCOB 3aBHUCHUT OT MHTeHCHBHOCTH WK-usnydenus
M OT TOTOJIOTMM U CIEKTPAJbHBIX CBOHCTB OTHIEJb-
HbIX MOACTPYKTYP CJIOXKHBIX OPraHHYeCKHX MOJIEKY,
norJolannx UHPpakpacHsle (PoToHB. B uacTHoCTH,
ObLJIO TO0KA3aHO, UYTO CYLIECTBEHHYIO pOJb B HaKOII-
JIEeHHH W TepepacrpenieseHud BHyTPeHHeHd BUOPAlUOH-
HOM 3SHEpruu HUrpaioT yTJIeBOJOPOJHBIE MOACTPYKTYPHI
3THUX MOJIEKYJ, KOTOpPble BBICTYNAlOT B POJIM aHTEHH,
pe3oHaHcHO 3axBaTbiBatomnx MK-doronw [7, 8]. Ha-
KOIJIEeHHBIH B JIUTepaType MaTepuas [0 OMNHCAHHBIM
npobjeMaM TNPOJEMOHCTPUPOBA] HEOOXOAUMOCTb pas-
BHUTHS CIElIMaNbHOTO TEOPETHUECKOT0 TMOAXona MJis
aHasnn3a mnpoiieccoB noraomienus aneprun UK-doronos
B CJIOXKHBIX OpPraHHYeCKHX MOJEKYJIaxX, MOACTPYKTYPHI
KOTOpPBbIX MMEIOT pasJiMuHble CIeKTpaJjbHble CBOHCTBA
¥ MOTYT ObITb JOHOPAMHU HJIM aKIEeNTOPaMH.

B Hacrosiie#t pa6oTe MBI MpefnJjaraeM MOJeJb, M03-
BOJISIOILYI0 HAa eIUHOH OCHOBe omucath (POTOAHCCO-
nuaurio U (HoToBO30OYXKIEeHHe OpPraHWYecKHX MOJEKYJ
JIOHOP-aKIeNTOPHOTO Thmna npu ux ob6aydeHun UK-do-
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tToHamd. JloHOpaMHM B 3THX MOJIEKYJIaX BBICTYMAIOT
yraeBopoponHble coenuenus (CHo),, rne n >3, 8-
JSIIOLIMecs], KaK I0Ka3aHO HaMH paHee, aHTEHHAMH,
MOTVIOIIAIOMMMH | TIepelatolluMi BHYTPHU MOJIEKYJIbI
BHOPAIMOHHY0 dHEPruio. AKientTopaMyd BUOPaLHOHHOM
9HEPTHH 3/1eCb MOTYT ObITb JHOO CBS3H-JIOBYIIKH, $IB-
JISTIOLIMECS] TUTIOJNSIMH, OTJIHUHBIMU OT JTUTIONEH aHTeHH,
160 3MEKTPOHHBIE JIOBYILIKH, T.€. MOJIEKYJ/ISIpHbIE TTO/-
CTPYKTYPBbI, UMeIOIIHe 7 -3/JeKTPOHHYI0 CHCTeMY. 3/1eCh
Mbl TaKXKe pacCMaTpPHUBaeM TOPSIIOK Tepeaayy BUOpau-
OHHO¥ HEPTHH B Pa3Hble MOJEKYJISIPHBIE JOBYIIKH. Kak
npuMep B paboTe paccMOTpeHbl (POTONPOLECCH B AU(e-
HUJIQJKUJIbHBIX COEIMHEHHUSIX OPTaHHUECKHX MOJIEKY.I,
unyue non aeiicteuem MK-usmydenus.

Panee B paborax [7-9] Hamu OblIKM H3y4eHbl CIeK-
TpaJibHble CBOWCTBA YIJIEBOIOPOAHBIX COETHMHEHHH TH-
na (CHs),, n>3, uiu aHTeHH, CMOCOOHBIX YJ/aB-
nuBatb MK-(hoToHB U 32 (heMTOCEKyHIHBIE WHTEpBa-
JIbl BpeMeHH HaKaTJIMBaTh 3HAUHUTEJIbHYI0 BHYTPEHHIOW
BHOPALMOHHYI0 HEPTrHi0. DTO CBOHCTBO aHTEHH BUA
(CHy),, kak 6bl0 TIOKa3aHo B paborax [8, 9], ocHo-
BaHO HA PE30HAHCHOM [MIIOJb-IHIIOJBHOM B3aMMOJEH-
CTBHM YTIJIEBOIOPOAHBIX BAJIEHTHBIX CBsI3el, HUMOJMeH
(C-H), ymaneHHbIx npyr OT Opyra Ha paccTosHHe
okoso 1.5 A. Tlpu 3tom Ko/e6aTesbHOE BO3OYXKIeHHE
OJIHOTO W3 [AWTIOJiel aHTEHHBI MepPeXOmUT 3a BpeMsi
e = 151071 ¢ k COCelHeMY [HIOJI0 AHTEeHHBI,
HaXOMSILIeMyCsl B OCHOBHOM COCTOSIHUH. B pesynbrate
TAaKOTO B3aHMOJEHCTBHSI B aHTeHHE BO3HHWKAeT M0Joca
KOJIIEKTHBHBIX KOJie6aTesNbHBIX cocTosiHui. Hinknee
COCTOSTHME W3 3TOH TMOJOCH TOJNYYUJIO Ha3BaHHE K-
cumousi. nisi pacemarpuBaembix noactpyktyp (CHo),
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9Heprusi sKcumossi cocrapasier E., = 0.07 3B, ero
yacToTa wex = 1.2- 10 ¢~ a Bpems ero xwusHu
Tex = 5- 10711 ¢ [10]. 3a Bpems Tx B aHTeHHe, comep-
X)aited M, peasbHBIX HUMOJeH, B mpoliecce BO30OYX-
nenusi K skcumosedt 3p(peKTUBHO MPUHHUMAET yuacTHe
M = M,N punoneii, tne N = Tex/7ir. BepositHoCTh
Pl nesaBucumoro Bos3Gyxjenus K sKkcumoseil B aH-
TeHHe ¢ M 3(p()eKTUBHBIMU THTONSIMH TION JeHCTBHEM
HK-dpotoHoB MoxkeT ObITH paccuuTaHa 1o (opmyse
BepHysiu 1/st He3aBUCHMBIX 1poiieccoB [11]

1 (K — MPy;)? }
PE = ex {—— ,
M My (L =Py T\ 2MPy (1= Poy)
(1)
4n2e? (eDy\> ., 2/

Py = — ) M3 =7 2
o' TBhc ( " ) O, @

3necb Py — mosydeHHass B AWTIOJNBHOM TIPUOJH-

xKeHud [12] BeposiTHOCTb BO3OYXKIEHHST OLHOTO IKCH-
mousist B (C—-H)-munose, umeromieM TUMONbHBIH MOMEHT
Dy = (eDy/ry)r, tne eDy — 3HaueHHe IUIOJBLHOTO
momenTa (C-H)-nunosist, a ry 4 r — ero paBHOBecHasi
W nepemenHas ajuHa. M, KBaJapaT MaTPHUYHOTO
5JIeMeHTa Iepexoia M3 OCHOBHOTO B MepBOe BO30YXK-
JIEHHOE COCTOSIHWE B OCIUHJJISITOPHOM MPUOTHKEHUH.
Jlnst yrIeBOMOPOIHBIX aHTeHH M(2)1 MMeeT 3HaueHue
4.1071° cm2. B (2) Beauuuna J = 2F/AE, rae
F — WHTEHCHBHOCTb H3JIyUeHHs] B MHTepBaje 4acToT
Aw = AE/h B OKPeCTHOCTH YaCTOThl w = wex. Kak
6bi10 mokasano B [10], Gynkuus P nas sanannsix M
1 K pe3oHaHCHO 3aBHCHT OT MHTEHCHUBHOCTH H3Jjyue-
Hust F W IOCTUraeT CBOEro MakCHMyMa IPH YCJIOBHH

K =MPy,. (3)

DTo ycJOBHE TOKAa3bIBaeT, 4YTO MJs (PUKCHPOBAH-
HOTO 4Yucaa 3(PQPeKTHBHBIX nunosed M B aHTeHHe
KOJINYECTBO BO3OYXKIEHHBIX 3KCHUMOJed K JuHeHHO
BO3pacTaeT ¢ pOCTOM HHTeHCHUBHOCTH F. JlaHHOe cien-
CTBHE Tpe[JjlaraeModl TEeOpPHH MOJEKYJISIPHBIX aHTeHH
OOBSICHSIET IKCMEPUMEHTAJNbHO HAOIIONaeMYyl0 JHHeH-
HYI0 3aBUCUMOCTb 4ucjaa noriomeHHbix HMK-doronos
OT WHTEHCHBHOCTH H3JIyUeHHSI B MOJIEKyJax, COfep-
XKaIIUX YI/IeBogopoaHble aHTeHHbl [13]. AkuenTtopamu
9KCHMOJIeH, BO30OYXKIEHHBIX B aHTEHHE, MOTYT ObIThb
CBSI3U-JIOBYIIIKHM, HMeIOllNe IUIMOJbHBIE MOMEHT, HO He
NpHUHAJIeXKallre K AUNoJsiM anTeHHBl. Kpome Toro, Jso-
BYIIKAMH 3KCHMOJIE MOTYT ObITb CTPYKTYpPHBIE T'pyTI-
Mbl MOJIEKYJIBl, HMEIOIIHe 7 -3JeKTPOHHYI0 CHCTEMY.
[lepenaua K 3KcuMoJsiell M3 aHTeHHBI B HEKOTOPYIO
JIOBYIIKY B TNPOUCXOOUT 32 CYET IUIIOJb-IHII0NbHO-
r0 B3aWMOJIEHUCTBUS KaxXnoro u3 K [urmosieldl aHTeH-
HBl C AMIOJSIMH JIOBYWIKA B, WMellleldl AWMOJbHBIH
momenT Dg = (eDg/Ry)Rp. 3mecb eDg — 3Haue-
HUe J[WIMOJBbHOTO MOMEHTa JIOBYIIKH, Ry u Rp —
paBHOBeCHAasi M TepeMeHHast NJWHBI JHMOJS-JOBYIIKH.
Ecin B MoJeKy/se HMeeTCsl HECKOJNbKO JOByIIeK B,
TO MOTEHLHUAJ, ONpefessIOlUA TPAHCIOPT IKCUMOJel

B MOJIEKYyJIe, UMEeT BUL

K
W=> Wz Wz=> Ws
B

2 = @
DyD R
Wig = MQL.B(@i@B)rL_gB_

roRo Lig

3necb L;g — paccrosinue mexay aunonsima D; u Dg,
(yHKIHS

®5(0:,0p) =
= cos 07 cos 0 + cos ¢ cos % — 2 cos 07 cos 03 (5)

oTIpefiesisieT MPOCTPAHCTBEHHOE MOJIoKeHHe numnods D;
OTHOCHTeNbHO aunonss Dg B cucTeMe KOOPAMHAT, The
ocb Oz coBmajaer ¢ BEKTOPOM, MIYLIMM OT Hadasa
BekTopa D; k Hadany Bektopa Dp. Panee B pato-
Te [14] Hamu OblIO MOKaszaHo, uTo K BO3OYKJIEHHBIX
akcuMosied 6e3 u3MeHeHHs (hasbl, T.e. KOTE€PEHTHO,
Kak oguH ¢ortoH ¢ sHeprueil E(K) = KE., mepe-
XONSIT B CBSI3b-JIOBYIIKY MPH B3aMMOAEHCTBUH IHIO-
JIS-JIOBYIIKK C AWIMOJIEM aHTeHHBl [ = 1, Guukaluum
Kk JoBymke. Orcioma cienyer, uto Wz = KW,5. bu-
JO ToKa3aHo, 4yTo ecau 3Heprusi E(K) okasbiBaert-
Csl PaBHOW SHEPrHUM NUCCOLUHALMU CBSI3U-JOBYLIKH, TO
Mpou30iIeT (parMeHTalrs MOJEKYabl. Takxke ObLIO
mokasaHo, 4to ecau sHeprus E(K) mocturaer 3Haue-
HUSI 9HEPTUH BO30YKAEHHS 7 -3/JeKTPOHHOH JIOBYILIKH,
TO TPOU3OHIET 7-3JeKTPOHHOE BO3OYKIEHHe MOJEKY-
abl. [lpu 3Hauenusix sueprum E(K), paBHBIX CyMMe
SHepPrul [UCCOLMALMU HECKOJbKUX CBSI3ed JIOBYyLIEK
M 3HEPTHH 7-3JeKTPOHHBIX MEePeX0N0B, B OTHENbHBIX
MOACTPYKTYypax — aKIeNnTopaxXx MOJEKYJbl MOTYT IMpO-
H30UTH OJHOBPEMEHHO HEeCKOJbKO (poTompoiieccos. M3
cooTHolieHust (3) cjaenyer, 4TO MaKCHMaJjbHasi SHep-
THSI, KOTOpasi MOXKeT ObITh HaKoMJjeHa B aHTeHHe MOJ
netvictBuem WK-usnydeHuss u onpepessieT BO3MOXKHBIE
npotiecchbl B MoJiekyie, paBHa E(K)max = MEey .
BeposiTHOCTH (oTOMPOIIECCOB B OpraHUYEeCKUX MO-
JIeKylax B elMHHIy BpeMeHH, OOYCJIOBJEHHBIE pe30-
HaHCHBIM 3axBaToM WK-(hoTOHOB mumosssMu aHTEHHHI,
OTIpeNIeISIIOTCS MaTPUUHBIMK 3JIeMeHTaMH TOTEeHI[HaJI0B
IMIIOJb- TUTIOJNBHOTO B3auMonelcTBus. Mertox pacyera
Py — BeposTHOCTH (DparMeHTalUK MOJIEKYJ/Ibl B €1HHH-
Iy BPeMeHU 3a CUeT JUCCOLMAIMH CBSI3U-JOBYIIKH —
ObLT MpencTaBieH B padore [14], rme ObLIO MOJy4YeHO

B
aHaJWTHYeCKOe BBIpa)keHHe [/ (PYHKUHH Pf( )
BEPOSITHOCTH IUCCOLMALNHN OTpeeJeHHOH JIOBYILIKN B:

Pf(B) = PA]}M(%IPB,
rae

2

o e’DyDE K
s L 50(0105) |

I roRE

P =Py

x *agexp {~(qan)?} . (6)
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31ecb OBLIO HCMOJAb30BAHO MPEAINOJIOXKEHHEe, UTO
sHepruss K BO3OYXKAEHHBIX JSKCHMOJIEH TMepexoauT
B CBSI3b-JIOBYIIIKY Uepe3 JWIOJNb aHTEHHBI, OJIMKaAHILINHI
K HaHHOM JoByiike. Bemwuwna L B (6) ectb paccro-
sHWe MeXmy admnojeM D) aHTeHHB u aunosem Dpg
JOBYIIKK. B Hamell momesnu CBsi3b-JIOByIIKAa B pac-
CMaTpHBaJach KAk KBAHTOBBIH OCLMJISTOP C SHEPruen

i o
OCHOBHOI'O COCTOSIHUSA 8% = TB U COOTBETCTBYIOLIEHU

BOJIHOBOH OCLHJJIATOPHOH (PYHKIMEH gog.
[Ipennonaranoch, 4uTO mOCJHe AUCCOLMAUMU (Ppar-
MEHTbl ~CBSI3U-JIOBYIIKH JBHUTAJHCh C HMITYJbCOM
P =hq. Ananus Beipaxkenus (6) a1 BeposTHOCTH Py
nokasan, 4ro Py umeeT MakcuMym npu g = l/ap

u E(K)=EB, rne Eg — JHeprust QUCCOLHAIUU CBs-

su-noBywku B, ap = /h/(2upwl), up — npusenen-

Had MaccCa CBA3U-JIOBYIIKH B, a w% — ee coOcTBeHHas

4acrora.

Mertonom, u3joxeHHBIM B [14], mosydeHo aHaJu-
THYECKOe BBIPAXKEHHWE [J151 BEPOSTHOCTH B EeIHMHHILY
BpPeMEeHH T -3JIEKTPOHHOTO BO3OYKAEHHST MOJNEKYNbl Py,
00YCJIOBNIEHHOE 7 -3JIeKTPOHHBIM BO30OYK/IEHHEM JIO-
BYIIKH B NpH nepexofe B Hee sHeprun K 3KCHMOJIeH,
HaKOTJIEHHBIX B aHTEHHE, NIPY B3aUMOLEHCTBUN THIIONS
JIOBYIIKH C AWTIONEM aHTeHHBI [ = |:

Py = P{Py1P(By), (7)
o1 K2 [2e2DyD, 2 |
P(By) = — MM, | ®? —.
(Ber) 7 E(R) ( Ry M e1> 1a (010,) RS
3necb R} — paccTosiHHe MeXAy MHUMOJNbHBIM MO-

MeHTOM Dp THUMOJST T-3JeKTPOHHOH JIOBYIIKH H JIH-
MOJbHBIM MOMEHTOM D [WMOJIsT aHTEeHHBI, OJH-
KAUIMIUM K AMNOJI0  JOBYIIKH; M, — MaTpuu-
HBIH 3JIeMeHT m—7*-nepexola B MaHHOM aKIenTo-
pe; 2M; = My, . Boipaxenue (7) crnpaBemsiiBo, ecjau
sueprusi E(K) = e — €Y, 1.e. ecan sueprus K k-
CUMOJIell paBHa 3JHEPTHH T -3JIEKTPOHHOTO Mepexo/a
B anrenHe. Pyukuusi P4(010;) onpenessier B3aUM-
HOe pacroJjioXkKeHHe AUTOJNeH. 3aMeTHM, UTO BeJHYHHA
P, paccuuTaHa MpH YCJOBHH, YTO aKKyMYyJHpPOBaHHE
K 3KkcuMoJIell B aHTeHHe MPOMCXOAUT B TeueHue Bpe-
MEeHU, PaBHOTO BPEMEHH MKH3HH KCUMOJs, DPYHKIHH
P;(B) u P.(B:) pesoHaHCHO 3aBHUCAT OT BeJHYHHbI F
noroka HWK-usjiyuenusi, Tak Kak JHHEHHO 3aBHUCST
or dynkuun Pji. U3 coorHouwenus (3) u ananusa
ypasHenus (6) crenyer, uto Gynxkunn Pr(B) u Py (Be)
NOCTHUTraloT CBOETr0 MaKCHMMyMa B 3aBHCHMOCTH OT HH-
TeHCUBHOCTU MoToKa WK-u3iyuenus mpu BbIMOJHEHUH
COOTHOLIEHU N

E(K}) = Ej = EouMPoy (F1),
E(Kel) = Ed(7r_7r*) = EeXMPOI( g)

OTH COOTHOLIEHUsS] (AaKTHUECKH OTPelessioT M0pOoro-
Bble 3HAUeHUSsI Ff” u F unrtencusHoctn MK-usmyue-

(8)

el
HUS IS paccMaTpuBaeMbiX (otonpolueccoB. OTciona
cJenyer, 4To eCJjJd olpeneJsieHa I0C/JAe10BaTe/JbHOCTb
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3HAUeHWH 3HEePTHH TUCCOLUHAIMY HJW 3JEKTPOHHOTO
BO30YyK/IeHHS] JIOBYIIEK B JaHHOH MOJIeKysie, TO IO
dopmyaM (7) MOXKHO OMNpENeJSUTb 3HAYEHHsSI T[OPO-
TOBBIX HMHTEHCHBHOCTEH BO3MOXKHBIX (DOTOMPOIIECCOB,
00yCJIOBJIEHHBIX MHOXKeCTBeHHbIM 3axBatoM MK-doto-
HoB aHTeHHoi (CHg), 3Toit mosekysbl. [TosyueHHbIe
Boipaxkenuss 115 P5(B) u P (Bg) 1mospossiioT paccuu-
TaTh BePOSITHOCTb P; BBIXOJAa B eIHHUIY BpeMeHH
TOTO WJIK WHOTO TIPOAYKTa (pparMeHTalld MOJEKYJIbl
paccMaTpHBaeMOro BHIA C Yy4YeTOM OJHOBPEMEHHOTO
pa3pbiBa HECKOJBKHUX CBSI3€H-JIOBYIIEK WJIU MPH OIHO-
BPEMEHHOM Pa3pbiBe CBSI3U-JIOBYIIKH U 77 -3JIEKTPOHHOM
BO30YKIEHWH HEKOTOPOro akienropa. B 3Toil mMomesn
MOXXHO pacCuuTath P, — BEPOSITHOCTb 7r-3JIEKTPOHHO-
ro BO30OYXKI€HHs MOJIEKYJ [PH MHOXKECTBEHHOM 3aXBa-
te UK-poTOHOB B eIUHHUILy BPEMEHU HJIH BEPOSITHOCTD
MPO1IeCCOB 0OPATHOU 3/MEKTPOHHON peslaKCALUH.

Kak nprmep Hamu OblIM pacCMOTPeHBI (hOTONpoLEeC-
col B mosiekynax nudenusnankanos CgHs—(CHg),—
CeHs nmna n>2, mnporekawomue T1on JIeUCTBHEM
HK-tdoToHOB. B 3THX MoJieKysnax aHTeHHAMH SIBJASIOT-
csi mogsiekyaisipubie noactpyktypel (CHg),, B KOTOpBIX
AKKYMYJMPYIOTCS 9KCUMOJM. HakomnsieHHast B TedeHHe
BpEMEHU Tex JHeprusi sxcumosied E(K) 13 aHTeHHbI
MOXKET TepedTH B aKLEeNTopwl. 31ech aKlenTopamu
MOTyT ObITb nBe cBsizu-joBymku (C—C) c sHeprueit
cesisu E;=3.5 3B [15], koropble cOenuHSIIOT (e-
uHuabheie rpynmsl CgHs ¢ aHTeHHOH, a Takke IBe
T-3JIEKTPOHHBIE JIOBYLIKA C 3HEprueil BO30YXKIeHHs
E., =4.42 5B [16], xoTopbIMH SIBJSIIOTCS apomaTHye-
ckue coenunenuss CgHpg, umeroline 7-3/1€KTPOHHYIO
cucremy. Otciofa cjefyer, 4TO AJsi Pa3pbiBa OIHOU
cBsisu-yioByKK B aHTeHHe (CHo), mom&HO GBITH BO3-
OyxzneHo okoso 50 3KCHUMOJEH, a AJsi JIeKTPOHHOTO
m—m*-nepexofna B noactpykrype CgHs HeoOxomumo
B030yxneHue 64 skcumosed. [loporu cooTBeTcTBYIO-
IUX [POLECCOB ()parMEHTALMH U 3JEKTPOHHOTO BO3-
OyXKIeHHs B MoJleKynax AU(eHHIaNTKaHOB 3aBHCSAT OT
upcsa IUnoJell B aHTeHHe. [lJisi 1eMOHCTpaL UK 3TOrO
(akTa HaMH ObIH MPOBENEHBI pacyeThl Ha OCHOBe
ypaBHenusi (3) umcia K B030YXKIaeMbIX 3KCHMOJEH
B MoJieky/1ax nudenunankanos ¢ M, =6, 10, 20 B 3a-
BUCHUMOCTH OT HMHTEHCHBHOCTH BHEIIHEro H3JydeHHs.
PesysbraThl pacuera mpencrtaBjeHbl Ha puc. 1. Kak
U oxupanock, ueM 6osbine (C-H)-gunogeit B antenne,
TeM MeHblllasi WHTEHCHBHOCTb BHELIHEro H3JyJYeHHs
TpebyeTcs 1151 BO3OYKIEHHUS OTIpeeIeHHOTO UNCIa K-
cumosiedt K. B cooTBeTCTBHU C M3BECTHBIMU NAHHBIMH
006 suepruu aucconuauuu ceszeit (C—C) u 06 sHepruu
T -3JIeKTPOHHOTO BO30YXKIAeHHST (DEHUJIOB MOXKHO COCTa-
BUTb CJIEAYIOUIYIO MOC/IeI0BaTeIbHOCTb 3HAYEHHH BO3-
OyknaemMblx B aHTeHHe sKcumoseit K = {50, 64, 100,
114, 128}. D11 3HaYeHUsI COOTBETCTBYIOT [IOPOTaM CJie-
nywouux (oTtonponeccos: (50) — muccouMalUy OTHOH
cesizu (C-C), (64) — m-3/eKTPOHHOMY BO3OYKIEHHIO
onHo# denuabHOU rpynmnel, (100) — nuccouuannu aByxX
cesizeil (C-C), (114) — omHOBpeMeHHO! IHCCOLMAIHH
onHoil cBsisu (C—C) u 7-3J€KTPOHHOrO BO30OYXK/IEHHS
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Puc. 1. Yucno K skcumoselt, BO3OyKIaeMbIX B yT-
JIEBOIOPOIHBIX aHTEHHAX MOJIEKYJ NHU(EHHIaTKAHOB,
paccuutanHoe o popmyie (3) ¢ M, =20 (kpusas 1),
M, =10 (xpusas 2), M, =6 (kpuBasi 3), B 3aBHCH-
MOCTH OT MHTEHCHBHOCTH BHEILIHErO W3JydeHHst. 3Ha-
YeHHs] MapaMeTpPOB aHTEHHBI B3SIThl U3 padoThl [17]
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Puc. 2. BeposiTHOCTb (B OTHOCHUTE/IbHHIX €IHHUIIAX)
oUccoluraunu  Pyss MoseKya AUdeHUNaTKaHOB MPH
paspsiBe cBsizeit (C—C) B 3aBUCHMOCTH OT MHTEHCHB-
HOCTH BHEIIHEro M3JydYeHHUs [Jis Pas/iHuHbIX 3HAYe-
HUH 3(h(HeKTUBHOTO Yucsa cBsizedl M B yT/eBOIOPOL-
HBIX aHTeHHax: M =6-10* (xpusas 1); M =3-10*
(xpuBast 2) u M =2-10" (kpusas 3)

OlHOH (peHUNBHOM Tpynmbl U (128) — m-371eKTPOHHOMY
BO30yXKJeHHs 00euX (eHusbHbIX rpynn. CyMMHpYys
BEPOSITHOCTH YKa3aHHBIX BBIlIe (POTOMPOIECCOB C TMO-
Moliblo BbipaxkeHu# (b) u (6), Mbl paccudTasd Bepo-
STHOCTH P; BbIXOfa (PEHUJIBHBIX T'PYII, 06Pa30BAHHBIX
B pesynbraTe paspbiBa cBsizeil (C—C), u BeposiTHOCTH
3JIEKTPOHHOTO BO30YyxKaeHus P, B 3aBUCHMOCTH OT
3MeHeHUst HHTeHCHBHOCTH MK-u3syuenus niast pasHo-
ro uncaa AWMNoJiedl B aHTeHHe. PacueThl MPOBOAMJIHCH
IJIS Pa3HbIX 3HAYeHWH 3(P(eKTUBHOTO UYHCTIA AUNOJNEH
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Puc. 3. BeposiTHOCTb (B OTHOCHTEJIbHBIX €IHHHMLAX)

3JIEKTPOHHOTO BO30yXKIeHUsT P, MOJeKysa nudeHus-

aJKaHOB B 3aBUCHMOCTH OT BHELIHEr0 W3Jy4eHUs

IJIS. PA3JIUUHBIX 3HaueHUH 3((HEKTUBHOTO YUCTIA CBSI-

sell M B yrIeBomOpoaHbiX aHTeHHax: M = 6 - 10

(kpuBas 1); M =3-10* (xpusas 2) u M =2-10*
(xpuBas 3)

B aHTeHHe. PesysibraThl pacyeTa NpencTaBieHbl Ha
puc. 2 u 3. 3HaueHHUs MapaMeTPOB, XapaKTepHU3YIOLIHe
cBsI3U-JIOBYLIKH, B (opmysax (6) u (7), ucrnosnb3oBau-
Hble B pacuerax, B3sIThl W3 CrpaBoyHuKa [1H] U MoHO-
rpa¢un [16]. 3HaueHHs nmapaMeTpPOB YTJIEBOLOPOIHBIX
aHTeHH ToJjiyueHbl HamMu panee [8, 9, 17]. UncseHHbli
aHaJM3 TMOKAa3bIBaeT, 4TO paccMarprBaemble (DOTOMPO-
[lecchl Pe30HAHCHO 3aBUCAT OT WUHTeHcUBHOCTH MK-us-
nyderusi. Kpome Toro, 3TH (oToNpoIeccs B MOJeKyIax
¢ 6oabmuM uncaom (C-H)-munonein B anTeHHe mpo-
HCXOISIT MPU OYeHb MaJsblX 3HAUEHUSIX HHTEHCHBHOCTH
BHelHero MK-usnydenus. Dtor 3ddekT, BeposiTHO,
UMeeT OoJibllloe 3HayeHHe B OHO(H3MKe, TaK Kak
MOKa3bIBaeT CTMOCOGHOCTb MOJHATOMHBIX OPTaHHMYECKHX
MOJIEKYJT TIOJydaTh HeOGOJBbIIUMU TMOPLUUSMH SHEPTHIO,
HarpuMep, TEMJIOBOTO H3Jy4YeHHs M3 BHEIIHEeH cpebl
¢ nomoltbio noactpykryp — antent (CHo),, Hakammu-
BaTb 3Ty HEPTHIO U TepeaaBaTh ee NPYTHM MOJEKYJIsp-
HbIM TOACTPYKTYypaM, BbI3bIBasi WX TPaHC(HOPMALHIO.
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