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Hocainxeno disnuni Ta doroxemiuni nporecn 8 mriskax Jlenrmiopa—Baonsxer (JI B-maisrax)

Ta posunHaX BaHaaixdranonisHiny (VOPc). BuspieHo BINIMB pO3UMHHMKA Ha CHEKTPAJdbHI Xa-

pakTepucTUKN i edpe KTUBHICTE acoridmii Mmorekya VOPc: 3 maBuieHHSM HOJIAPHOCTH PO3UMH-

HOKa MAPUHA CMYT MOTTUHAHHA Ta CTYINHB aCOMiAIll 3MeHITyBaanucs. 3HalIeHO, MO B CIEKTPax

HOTJAUHAHHS Bl AOYBAETHCA PO3MIEILICHHS CMYT, SIKEe € HACHl IKOM IIPOSIBY CJAabKol B3aeMOoIil M1 K 71—

Moaeryasprumu opbitansmu (MO) Ta samicaukamu. ITokasaHo, wo 36y nsxerns Moxeryan VOPc

(sx y posunnax, Tak i B JIB-1aiBKkax) y BUCOKOEHepreTHUHI CTaHU IPUBOIUTS 10 ii droTonucomiami

mepeBasKHO 38 MEXaHI3MOM MIpeaNCOIisINi, MPUYOMY HpeIucOIisIisa Bl a0y BaeThCs 3a paXyHOK pe-

JaKcali 30y AKeHHS 3 Sn(mr

*) B wo*—cTaH, a 0*-MO aokaxizoBana Ha MicTkoBoMy C—-N-3B’s3KY.

Tlokasano, mo acormismisa Mmoaekya VOPc mixk coboro abo VOPc 3 MosekyraMu BoaM 4l HpOILyKTY

11 hoTOAMCOITIALI TPUBOINTE A0 3MEHIIEHHS KBAHTOBOI'O BUXOLY (DOTOMUCOITISIIIL.

Kiarouosi caroBa: dpraronisuin, mriskn Jlearmopa—biaomn ke T, dpoToamcomiais, Ipe incoi i,

ACOIAIA.

PACS number(s): 33.80.Gj, 68.18.4+p, 78.40.Me, 82.30.Lp, 82.30.Nr

OcranHiM uvacoM 6araTo yBarw TPUAIAAIOTH CTBO-
PEeHHIO eJeMeHTHOI Ha3U eTeKTPOHHNX MPUCTPOIB, Mmep-
CTIEKTUBHUX JJIST 3aCTOCYBAHHS B MOJEKYJISIPHIN elek-
TpoHiI. ¥ 3B’s3Ky 3 IINM BeAyTh 1HTEHCUBHUN MOMUIYK
BLAMOBIAHUX MaTepisiaiB, cepemoBuil. OIHIM 13 KIaclB
PEYOBHH, Kl BUBYAIOTDL 3 IEI0 METOI0, € (bTaIOIlsTHIHIT
— OpraHiuHl CIOJAYKH 3 BIACTUBOCTAMU HAITBIPOBII-
uukiB [1, 2]. CyvacHuil iHTepec 10 HUX OB’ sA3aHUil 3 iX-
HBOIO MIOCKOIO CTPYKTYPOIO 1 3MATHICTIO 38 0COBIUBIX
yMOB (hOPMYBATH PEryIsipHI MOHOIIAPH I Y TBOPIOBATH 3
uux riBkn Jlenrmopa-baomser (JIB-maipkn).

MeToto 1€l poboTu € JocalmKeHHs (poToPI3MIHIX
1 ¢doroxemiunmux mporeciB y JIb-maiBkax teTpaokTa-
Jermnacynbdomainsanamiadraromsatiny (VOPc-4R, ne
R=SO,;NHC;gHs7) (puc. 1). Brius cBitna Ha disnuni
Ta xemiuHi mportecu B VOPc pamiiire B miTeparypiHe pos-
rasgnann. He momaHo pesyabTaTiB cUCTEMATHUHUX 10-
CHLIeHb BIMIUBY PO3UMHHUKA HA CHEKTD TOTIUHAHHSI
VOPec. TOMy npu posrasm VOPc—4R aBropu 3Bepraniu
yBary Ha BiJOMI pe3yabTaTu JOCIHII#eHb BILIUBY DO3-
YMHHUKA Ta i CBITIa Ha eITeKTPOHHI CIIEKTPHU CTIOPii-
uHenux cnonyk — HoPce, MgPc, FePc¢, CuPc¢ rompo [1-
3]. Hesiki poboTu mpuUcBsiYeH] BUBYEHHIO HoTODIZNY-
HIX 1 POTOXEeMIUHNX IIPOIECIB y po3unHax mopdipuHiB
(TI®), mpore Mexanismu goronporecis sk y 1P, rak i
y draxonisninax (Pc) BcraHOBIEH] HeomHO3HAUHO [4-T].
Tomy y ¢BOiX HOCHIIKEHHSIX aBTOPU BUKOPHUCTOBYBAJI K
we aumte JB-maiskn, a it posunman VOPc, mob 13 kom-
MIEKCY JMOCHTIT3KeHb BCTAHOBUTH MPOTIECH, 1O MPOTIKa-
Tk B JI b-maiBrax.

Yei TI® i Pe, sk cBimuuTh aireparypa [2], Maorh
TOmI0HI eIeKTPOHHI CIIEKTPH, SIKIM BJaCTHBa HAsIBHICTD
JIBOX CMYT (Ql, ()2) y BUAUMIN YacTHHI CIIEKTpa i cMyTH
Ha Medkl Mixk BuauMmoio i Y@ wactuHamu (T.3. cMyra
Cope). 3amina pO3UMHHIKA MPUBOINTH IO 3MIilIEHHS Ta
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MEPEeposNoAiNY IHTeHCUBHOCTEN JOBIOXBIIBOBIUX CMYT B
€JIEeKTPOHHOMY CIIEKTPI 1 JIel0 MeHIlle BILIUBAE HA MO0~
smerns cmytu Cope. Taknit s BIAWB YUHUTH 1 3aMiHA
3aMI1CHUKA.

Crerrpu moraumHadHss Pc MoKHA 1HTEpIpEeTYyBaTH 3a
amajoriero 31 ciekTpamu [1®. Tom Hafib1 AL TOBTOXBI-
JAbOBAa CMYTa BIIIOBIIAE UHCTO eleKTPOHHOMY TIepPeXO-
JIOBI 3 BUIIOI 3AMTOBHEHO1 HA HU KUY BlJIbHy (BUpOMsHeEHY )
m—opbitaas [1, 2, 4]. Cmysi Cope BiANOBI 1a€ TAKO 3K Yl
CTO eJNeKTPOHHUN TlepeXi, ajle 3 HACTYIIHOI 3aTOBHEHO1
opbiTaan Ha HUKIY BIIBHY T—OpOITAIb.

Puc. 1. Moaxexynra VOPc-4R.

Bubip VOPc-4R y Hammx IoCHiIKeHHSAX 3YMOBIe-
HUlT HOTO PO3UUHHICTIO B OPTAHIYHUX PO3UMHHUKAX, 10
3abe3Teuyye MOMKINBICTH BUBYATH SIK PO3YMHHI, TaK 1
Jb-nmaiBku. 3 iHmoro GoKy, 3aMicHUKM R He BILIN-
BalOTh HA EHEPTEeTUYHY CTPYKTYPY Ta (POTOMpOIECH B
voaekryal VOPc. Tomy, posrasmaioun m—ereKTpOHHY
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CHUCTEMY MOJEKyau, sKa BIAMOBITAAbHA 3a HAsSBHUN
CIIEKTP TOTJAWHAHHS, MOKHA BBaKATH, 10 3aMicHUKNA R
y HepHioMy HabIMHeHHI He BILTUBAIOTH HA CUMETPIIO T—
MOJEKYyAApHUX opbiTaneii QMO) 3 puc. 1 BUIHO, 10
moxekyia VOPc nuocka. Mon Bamamiay (VO?T) pos-
MIIIEHUN TaK, MO aToM V 3HAXOAUTHCS B IIEHTPl MOJe-
Kyau, a 38’5130k V-0 TepreHAnKyIsIpHUAN [0 TITOIINHI
MOJIEKY AN (aTOM KHUCHIO BUXOANTH 33 M€Kl IIOIIMHIE).
Takum untoMm, Monekyna Mae cumeTpito Cgy. Misk aTo-
vamu V 1 O icHy€ cuabHA JOHOP—aKIIETTOPHUH 3B 430K
3a paXyHOK B3aEMOll Ml 3aIllOBHEHOIO 2p,—aTOMHOTO
opbirannio (AO) kucHwo ta mycrowo 3d.2—AO Banazio.
Kpim Toro, Boru yrBopioiors 7-MO (py— 1 py—AO kucHO
B3a€MOJIIOTE 3 dg,— 1 dy,~AQO Bamaziio). 38’130k Misk
HEHTPATBHIM aTOMOM BaHaJio Ta JianioHom Pc (mo-
nekyna VOPc enekTpoHeliTpanbHa) 3MIHICHIOETHCA, B
OCHOBHOMY, BHACJTIJOK B3a€MOJII MIyK He3alOBHEHUMU
3dya_y2—, 45— 1 4p, ,—AO BaHamiio Ta 3aIOBHEHUMHU N—
MO Pc, mokamizoBaHUMEU Ha aTOMaX a30Ty 3 yTBODEH-
HsiM uoTupbox 3anoBaennx o—MO. Kpim toro, AO Ba-
Hadi10 3d;, 1 3dy, GepyTh ydacTh B yTBOpeHHI 7-MO
VOPc. TaxmM umHOM, Ipn B3aeMonii Pc 3 VO?1 yrgo-
pstbest 4 3amoBHeHl enekrtpoHamMu o—-MO 1 3’sBUTBCA
JomatkoBa Tamboka m—MO 3a paxyHOK B3aeMomll MK
n—cucteMamu VO?1 1 Pe. Ocrinexu ma VO?T 3ma-
XOIUThCS HellapHa KIABKICTDH €IeKTPOHIB, y MOJEKYIl
VOPc mecnapeHNil eleKTpOH TOKAMI3yEThCA Ha 3dgy—
He3B s13y Io4Uiil opOiTaail, SKIIO HoTo eHepTeTHYHNN Pl1BEHD
BUSIBUTLCSI BWIIMM 3a PIBEHb BEPXHBOI 3aIIOBHEHOI 7—
MO. lleit exexTpon cupuunHuTh mapamaraetnsm VOPc.

SAxbu Hecmmapenuii ereKTPOH OYyB MTOKAII30BAHUM Ha T—
MO, 1o B cuekrpax EIIP crocrepiramacsi 6 HaaroHKa
CTPYKTYpa, BUKIWKaHA BKIAIOM ATOMIB 30Ty, 4OTO Ha-
crupasal Hemae [2].

Mwu gocnimmim ceKTpu ToTauHanbs JIB-miBok
VOPc i fioro po3umHiB y PO3UNHHUKAX PI3HOI TOJSIP-
HOCTH: MAKJIOTEKCaH]l, TOAYOI1, XA0podopMi 1 AUMETII-
dopmamim. JIB-maiskn VOPc, BuroroBaeni 3a cran-
JapTHOIO METOMUKOI0, (pOopMYyBaJU Ha TMOBEDPXHI BOJM;
BOHU OyJIM TepeHeceHl Ha KBapIleBl MIAKTAIKNA 1 Csi-
raau topiuau 30 Momouwapis [8]. Posuunnuku nodu-
paam 3a mpuniumoMm posumaHocTu B HuX VOPc. [lo-
CM1IHEHHST KIHeTUKN 3HeOapBIIOBAHHS 3pa3KiB 1 CIIEK-
TPaIbHOl UYTIAMBOCTH (POTOXEMIUHNX IIPOIECIB MPOBO-
JUIU 3a JOTIOMOrow0 crhekTpodoromerpa Specord M-
40 1 pryrwol mammm JPIII-1000 3 BukopucramHsM
Habopy cBiTIOMIALTPIB. Brius armocdepu Ha ¢oTo-
xemiunl mporiecu B maiBkax ILJIB mocaimsxyBanm Ha
CTIEKTpadbHIN yCTAaHOBIN, CTBOPEHIN Ha 6a31 MOHOXpO-
Maropa SPM-2, mpu omrpoMiHeHH] 3pa3Ka PTY THOIO JaM-
moto JAPII-250. Ilpu 1mboMy BUKOPUCTOBYBAJIM TepMe-
TUYHY KOMIPDKY, SKa JO3BOJsAE€ YTBODIOBATH HABKOJO
3pa3Ka BaKyyM, aTMocdepy KUCHIO Ul a30TY, BUAAIUTH
mapy BoAM 3 arMocdepi (s [bOTO B KOMIPKY BHOCHIIH
MPOTrPITHil TIOPOIIOK CUIIKATENT0, SSKUI BUTPUMYBAIU B
Hifi Bix oHiel 10 Tphox #i6). B ycix Bumagkax KOHTpO-
JTOBAJIM 3MIHY OIITUYHOI TYCTUHI B MaKCUMyMI1 cMYT (1,
()2 1 Cope 3 wacom mia gieo cBiTaa. CTaTUCTIYHO TO-
CTOBIPHI JaHl pe3ylbTaTiB JOCTIIKeHb HaBeJeHl B Ta-
oannax 11 2.

2 r
1,8 D
16 4
1.4 F
1.2 ~ .
1 F \ 4
3 \ S
0 8 L l,/ l\‘ \— . /’ \\ 2
! AR LAY .5
0.6 T 7157 N7 RN o
074 B ’,"'II ‘;/ 1 \\ ~ P ':'
. j' N Z R
0,2 i f/’ \t‘:\,___ N ,_‘_?” 103v ,em’!
O 1 1 1 1 1 1 1 = - 1 1 1 1 ]
13 14 15 16 17 18 20 22 24 26 28 30 32
Puc. 2. Cnekrpu noraunHases posunHis (1 — B nukaorekcasi, 2 — B Toayodi, 3 — B xaopodopmi, 4 — B gumerniadop-

mawmini) ra naisok JIB VOPc—4R (5). B inreppaai 13000-18000 cM ™! mKagda 4acToT posTArHyTa B 4 pasi.

Ha puc. 2 mokasaml clieKTpH MOTIMHAHHA PO3YNHIB 1
JIB—triskn VOPc. 3rigHo 3 My JaHUMU Ta JaHIMHI
tabamii 1, 31 301ABHIEHHAM MOAAPHOCTH PO3UNHHITKA
criekrp moriunaniasgs VOPc 3cyBaerbess B H1K HU3BKHUX
enepriil (raftuiTkime e Bugao Ha cMysi Cope). CTpyk-
typa crekrpa noraumHaHHs [IJIB VOPc mafibauskae

BIJIMOBI Aa€ JUille CTPYKTYPl CMEKTpa MOTIUHAHHS PO3-
YMHY B [UKJIOTeKcaHi. Y TOJASPHINUX PO3UNHHUKAX,
KpIM HU3BKOEHEPTETUYHOTO 3CYBY CMYT, CIIOCTEPITAEMO
pO3IIEeTIeHHA B KOMHIA 31 cMyr @1 1 Q2 (15000 i
16100 cm™1) ma i, npuyomy 3i 3611 blIEHHAM MO IPHO-
CTHU PO3UMHHNKA BlADYBAETHCS TIEPEPO3TIONIT 1HTEHCB-
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HOCTel MUX CMYT 1 IHTEHCUBHICTL CMYTH Q1 cTae 61ab-
00 32 1HTEHCUBHICTE CMYTH (5.

Ocriabkn ciekrpu orawHanss [LJIB 1 posunny VOPc
B IMKJIOTeKCaHl aHaJoTiyuHl, TOOTO He MaloTh CIPYK-
Typu, Bractusol posuntam YVOPc y moasiprimmx pos-
YMHHUKAX, a ciueKTp norandabts VOPc B numernadop-
MaMil BIAMOBI A€ CIeKTPOBl nmorauHaHHA mapis VOPc,
skl Oyau pocaimskeri B [10], To MO3KHA TIPUILY CTUTH, 11O
B mukaorekcanl moxekyaun VOPc icHyooTh B arperosa-
HOMY CTaHI, IO BeJie IO PO3MUBAHHS CTPYKTYPU Ta PO3-
NIMpEHHST CIIEKTPA, IPUUYOMY BIIOPSIKOBAHICTH ACOIIATY
moaiOHa 10 BIIOPSIAKOBAHOCTH MOJMEKYa Vv IIiBKax JIB.
Kpim 1oro, ockiabku 3 aiTeparypu Bimomo [5], mo Mo-
Aekyan Pc B po3sumHl acoIlioioTh B JUMEPH, MOKHA
JOIIY CTUTH, IO MOKINBA aHAJOTIUHA ACOISINA MOJe-
kyn VOPc i B mukaorekcani. SIKk mpaBuiao, MOTEKY TN
Pc acomionTb TakuM YMHOM, OO 1XHI IIOIINHA Ha-
Kaaganncs omHa Ha oxny. Iasa VOPc me osnavae, 1o
TIpM AcOINSIl B ANMEPH yTBOPIOETHCS JAHIIOT aTOMIB
V-0-V-0, a npu yrBopenti JIb-mniBku 1eil aanior
MOKe DYTHU JOBTUM, MO 3abe3MeunTh 3HAUHE TePEKPU-
BanHs MixK 7-MO KOMITaHAPHO PO3MINIEHIX MOJIEKY T
Pc. Ocrante Bukinde D0MaTKOBE PO3IIUPEHHS CMYT TI0-
TTVHAHHS.

3 potGoru [4] Bimomo, BaHamiaopdIpUHN He IAIOTh
daroopectienrni, axe maoTh gocdopeclienniio, Mo 3y-
MOBJIeHO yuacTio d—opbitaneil B iHTepKoHBepcii (piBeHB
d-AQO nexurh Mixk pipHamu S;— ta Ti—cranis). Taka
B3aEMO/IIs1 MOBUHHA MTPUBECTU IO CYTTEBOTO 3MEHIIEHHS
vacy JKATTA MOJEKyIuW B Sj—CTaHl 1, IK HACIIJIOK, 10
pO3MIMpeHHsT CMYT Sy — Si-Tmorauuands. [IpoTe, sik
BUIHO 3 puc. 2, cmyru norauHanas VOPc y posumnaax
we mmpoki. Orske, Bkaan d—AQO B mporliecu, siKl TIPUBO-
JISITH JIO PO3IIUPEHHS CMYT MOTJTUHAHHSA, HECY TTEBUA.

A& Bimomo 3 miTeparypu, criekrpu norauHadus Ho 1D
y BUAUMIH YACTHUHI XapaKTepPU3yIOThCS YOTUPMA CMY-

raMu, ABl 3 HUX BiAMOBIAAIOTH YUCTO €TeKTPOHHUM ITe-
pexojaM, TUTOABHI MOMEHTU SIKUX J€3KATH Y ILIOTIIHI
MOJEKYJIH 1 B3a€MHO MePIIeHANKY ASApHI, a AB1 1HII Hale-
FATH 10 BIAMOBLIHUX €JeKTPOHHO—KOIMBHUX MTEPEXOIIB.
Mpu nepexoni g0 MTI® (M — arom Merary) cumerpis
MOJEKYIU T ABUILY €Thes 3 Daoj, 10 Dyp, a CIEKTp Tepe-
TBOPIOETBCS Ha JBOCMYTOBHI (@1 1 (J2), Mepiia 3 AKNUX
BIJIMOBI A€ YHCTO eTEKTPOHHOMY TIePeX0I0Bl, a ApyTa —
KO UBaJIbHOMY noBTopentio [1-4, 10].

CrerTp moraumHaHHs Aocai Ky Baroro VOPc y moasip-
HUX PO3UMHHNUKAX MOKHA IHTEepIIpETYBATH siK Habip Yo-
THPBOX cMYT (Tabanrs 1), Xou MomeKyaa i Mae Bich CH-
MeTpii 4-ro mopsiaky. Beanmunma posimenieHHs cMyT ()
ta Qo docsrae 500-600 em~'. 3i cHekTpiB mOrIHMHAHHS
posunuis VOPc y pisHUX pO3UMHHUKAX BUXOIUTH, IO
MOJAPHICTH PO3UNHHUKA Cy TTEBO BILIUBAE HA CITiBBI THO-
HIeHHsT acormiioBaHnx 1 okpemux morekya VOPc. Tak y
PO3YMHI NKJIOTEKCAHY TlepeBaKaioTh acOIHoBaHI MOJTe-
KyJH, a B pO3UNHI AUMeTII(OopMaMiay — OKpeMl MoJae-
kynau VOPc. I3 36iabimeHHSIM MOAAPHOCTH PO3UNHHNKA
BRJIAJ AcCOMIMOBAHUX MOJEKYHI y CIEKTp MOTIUHAHHS
3MEHIIY €ThCST, MO CBIAYNTHL PO HU3BKY IMOBIPHICTD
VTBOpEHHs acoInsaTiB. Taka 3alesKHICTH Bl MOIAPHO-
CTU PO3UMHHNKA CBIIUNTh, o acomsams VOPc 3abes-
MeUyEThCs eMeKTPOCTATHYHOI B3aeMoaieio (Ha atomi V
JOKaM130BaHMi TO3UTUBHIN 3apsim, Toml sk Ha O — He-
TaTHBHNIIT).

IIpu curTes1 3aMileHOTO (bTATOIMISHIHY 10 He3aMille-
wvoro VOPc um mo dramimigy, 3 SKOTO CHHTE30Ba-
uutt VOPc, npuennyBann samicauk R. Hafictabiabuimmu
dopmamu 3amimennx TakuMm undHoM VOPc e Bumankm,
KOJU 3aMICHUK TPUEITHY €ThCA IO KOMKHOTO 3 YOTUPBOX
MpoAbLHAX PparMeHTIB 3 Y TBOPEHHIM Bl 0Bl THO 1— abo
2— samimennx VOPc. 3 MeTommkm cuHTesy 3aMIIIEHNX
VOPc BuniuBae, Mo MOKINBE Y TBOPEHHS 000X CIOAYK.

3 iH1I0ro GOKY, MOKINBO, 1o 3aMicHukN B VOPc—4R

MATPUIII| TIJB IUKJIO- | TOAYOI |XA0poopM| AUMeTHI-
[Tapamerpn reKca dopmamin
X 0.006 0.009 0.259 0.404
7 0 0.36 1.87 3.86
np 1.4266 | 1.4961 1.4459 1.4303
€ 2.02 2.38 4.7 36.7
Cope 29000 30000 | 29500 29000 28000
16700 16600
v,eMm~t Qs 16100 16100 | 16100 16100 16100
15200 15200 15500
Q- 14500 14800 | 14800 14600 14600
1 enm !t | 541077 [2.3-1073]2.1-1073] 4.0-10-2? | 8.0-1073
1.7-107% 2.0-1073
¢i/¢TOH I II I II
0.45 0.15] 0.82 1 2.67 1.34 1.92

Tabmums 1. CrnekTpockomuHi Ta KiHeTuuyHl xapakrepuctukn VOPc-4R y posumuax ta JI B-mapax.

ITpumiTku: a) cuekrp noranHatis VOPc—4R y aumernadopmamin suaro B KioBeTi d = 2 MM, B IHIINX BUNALKAaX BUKO-

pucraHa KioBeta d = 500 MKM; 6) yBeaeH] NO3HAUYEHH: [ — AUIOIBHUI MOMEHT MOJEKYJIN PO3UMHHUKA, & — AleIeKTPUIHA

MTPOHUKJINBICTh PO3YMHANKA, 2 p — MOKA3HHUK 32, JOMIEHHA PO3YNHHUKA, Y — MOJASPHICTL po3umHHNKA [9], ¥ — wacToTa (CM_l)

y Marcumymi emyru noraumanms VOPc, r[r~! = (dD/dt)/ D,] — xapaxTepucrmammii uac poTo3HeGAPBIOBAHHS 3pA3KIB DU

onpominenHi ¥ ®—ceitiaom gammm IPIT-1000.
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N u/n k1 k

YMOBH

2
1.07-1072(3.00-10~3
1.90-1072{3.30-1073
1.06-1072 —
1.60-1072{3.60-10~3
3.00-1072|3.00-1073
2.80-1072|4.00-103
3.78-1072 —

—_

=1 O O = W N

micas sucytrypanHs (1 moba)
micas BucytryBanHs (3 mobu)

Ha TOBITp1
B armMocdepi Ny
B arMocdepi No+Blaman

Vv BaKyyMi
B atMocdepi Os

Tabmuns 2. KoHcranTa mBrIkocTy pOTOXUCOIAIINL (k =

JTPIII-250.

pO3TalIoBaHl He CTPOro CMMETPIUYHO B TTOM0 skeHHAX 1111
(puc. 1), a, HAIIpUKIA], ¥y Tod0eHHAX 1221 1 T.10., IO
NPUBOINTE A0 TOHMKeHHS CUMETPil MOJTEKYI, 1 SK Ha-
CJI1 0K ITHOTO — 3HIMAETHCST BUPOIKeHHS ()1 1 ()2 cMYT.

OCKITBKY TeHTpadbHU aToM V TIPAKTUYHO HE BILIM-
Bae Ha opmyBanas 7-MO, BILANOBI fadbHUX 38 CMYTH
TMOTIMHAHHA ¥ BUAUMIA 0BMacTl CIIeKTpa, MOKHa BBa-
ATH, O CUMETPISI CHCTEMU T—edeKTPOHIB € Dap. Y Ta-
KOMY BUITAJIKy HU3BbKOEHEPTETUUYHI KBAHTOBI TI€PEXOIN
3A1ficHIOIOThCA 3 0CHOBHOTO A1y Ha 36y mennit Iy, —cTaH.
S kim0 Mmu Terep Bpaxyemo ciabky Bzaemomaito mizkT-MO
1 3aMicHUKaMU R, TOMl CUMeTPis MOJAEKY AU TOHU3UTHC S
10 Cyj, KON BCl 3aMICHUKN 3afiMyTh OJHAKOBE TIOJO-
skerds (1111 an 2222). Tlpu 1iboMy BUPOIKeHHA 30y ke~
HOTO CTaHy HE 3HIMAETHCS 1 PO3UIETIIEHHSA JOBIOXBII bO-
BOl CMYTH TIOTIMHAHHS He BlAOYBAETHCSI.

[punyctumo, mo samicHukn R MOMKyTH 3afiMaTu
Micisg 1 Ta 2 B JOBIABHOMY TOPSIKY. ¥ TaKOMY BI-
MajgKy Ha OIHY MOJEKYdy 13 3aMICHUKAMU B TIOJO KEH-
Hax (1111) 6yne npunaxaru 4 moxeryan (1211), 18 Mo-
nerynnu (1122) ra onma moxeryna (1212). Ipyromy tu-
OBl MOJeKya BiamoBimae cumeTpisi Crp, TpeThOMY —
C'y, 1 veTBepTOMY V}, . Yl 11l BUMTA KM BUMAraloTh 3HATTS
BupomskeHHsI. OcKlabkn B3aeMomis Mizk 7—MO 1 3amic-
HuKaMu R caalKa, TO pO3MIenaeHHs Oy/le HEBEIUMKUM.
Otske, Halimommpenimomy Bunmagry (1211) siamosizae
Halib11bIlle MOHMHEHHS CUMETPI, sSIke MO ke 3a0e3MeunTI
MTOMITHE PO3MIETIEeHHA CMYT TOTANHAHHS. SIKIo Takumit
darr npucytHiit massi VOPc, tom cynyTHukn cmyr
Ta ()2 BIONOBITAIOTH PO3MICILTIECHHIO, BUKINKAHOMY IIO-
HIUKEHHSIM CHUMeTPIl 3a PaXyHOK 3aMicHUKIB K.

[pu mocaimwenni cuekTpaabHol uy tausoctn VOPc y
posunHax OyJO BUSIBIEHO, IO OMPOMIHEHHS DPO3UYMHIB
ceitaom 405 1 365 HM He 3MIHUTBH CIIEKTpPa, TOMl SAK
OTIpOMIHeHHs cBITAOM 313 HM BUKJIWKA€ HE3BOPOTHE
3HUKHeHHs crnekTpa norauaaniasd VOPc. Crnekrp moran-
wanbaa VOPc y Bummmiit obaacTi crieKTpa 3HUKAE SK
ennHe 1miae 6e3 3MIHI POPMI 1 CTPYKTYPH CMYT MTOTJI M-
HaHHs, a Yac T OAHAKOBUI 715 KO KHOI 31 CMYT Y CIIEKTPI
nornuHaHHA. TakuMm ymHoM, poToXeMIUHl TIPOIEeCH MO-
FIUBL AUIE Y BUCOKOEHEPTETUYHNX 30y I3KEHNX CTAHAX
MOJERYIH.

Mu 3BepHyIHN yBary Ha Te, IO 30y IKeHHS BCIX BlIO-
MUX HAM CTIIOAYK Y BUCOKOEHEPT'e TUUHI CTAHU ITPUBOIUTH
10 1X He3BopoTHOTO 3HuKHeHHs. [lpoxykru doTomepe-
TBOPEHb HOTJANHAIOTEH CBITIO auiie B ¥ P obaacTi cliek-
Tpa. Taka 3MiHa CHEKTPIB TOTIMHAHHS MOJEKYJISPHITX

1, c_l) JIB-mniBok mpu onpominenni Y ®—cpiTioMm dammom

CTIONYK TIpH [il CBITAa CBLAYNATD PO PO3PUB 3B A3KIB ¥
MOJEKYIl 1 3MeHIEHHsT TeOMeTpUUHUX po3Mipie 7—MO
npoaykTiB poToaucorisAmi. OTike, 3MIHU B CIIEKTPaX IM0-
rauHaHEA VOPC cBiaYaTh Mpo ANCOIMISINIO MOMEKYIN 3
BUCOKO30OyI3keHOTO cTany. [Ipu MbOMYy MOMKIUBE yTBO-
pensst praxiMimB, 3 skux cuHtesoBano VOPc, abo pos-
KpUTTs PTAMOISTHIHOBOTO KINBIA. OCTaHHs peaKIis Xa-
paKTepHa MIs CHOPIAHEHNX CIIOAYK — Mop(IpUHIB, IpH
doToamcommsani SKNX MOKINBE YTBOPEHHs O111pyOIHIB.
Poskpurtsi pTamomsaHiHOBOrO KIAbIS 3pYHHYE OIHO-
vacHo 1 maicHy cuctemy 7-MO, ocKIIBKHI 1CHYIOTH CTe-
pUUHI TIeperoHn AJAsi YTBOPEHHST TIOCKOl CTPYKTYPH.
dparMeHTH MOJEKYAN BUMYIIEH] yTBOPIOBATH 00 €MHI
CTPYKTYPH, TaK WO KoskeH pparMeHnT 6yme MaTu CBOI
aokaxizoBarl 7-MO, sIKl MOKYTh BUKIUKATU JAUIIE T0-
rauHaHHA B Y O ob61acTi cIeKTpa.

Puc. 3. Cxema nepeaucomisnii VOPc-4R

Excnepumenrtanbuuii dpakT pyiiHy BAHHS MOJIEKY T IPT
ix 30y menml Y D ¢BITIOM MO KHA TTOACHATI CXeMOIO po-
TOMpOIIeCiB, MoKaszauux Ha puc. 3. [lornuHanHs cBiTIA
MOJEKYJA0I0 IPUBOANTE M0 11 30y IKeHHS B 7 —CTaH, 3
SIKOTO MOJKINBa JUIIE pelaKcalis 30yIKeHHs 6e3 po-
3puBy 3B’si3KiB. Kpim cuctemu menokanizopanux 7—MO),
1cHYI0Th 1 moKaxizoanl 0—MO. Has taknx MO xapak-
TepHa HAsIBHICTH JBOX €HEPTETUUYHUX CTAHIB, SKUM BiI-
noBimanTb op— Ta ¢ —MO. Skmo nnsaxomM 36y IiHeHHs
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nepeBecTr eaeKTpor Ha o*—MO, To ModeKyIa TUCOTHIOE.
[Mpu npoMy poO3pUBAETHCS 3B’SI30K, HA SIKOMY JTOKAIi30-
BaHa 151 MO. 36ymHeHHS JTOKAAI30BAHNX eJTeKTPOHIB
(00 — ¢*) Bumarae Benukoi eneprii (50000 cm™1), Tomy
BOHO He MO3Ke peaisyBaTucs P OMPOMIHEHHI 3pa3KiB
cBiTaOM 3 OaumwHbOl Y@ obaactu cnekrpa. OTie, 3a-
JAUIMTAETHCS JWIIe MOMKIUBICTH TIEPEHOCY eTeKTpOoHa 31
36y mwenol m*-MO Ha ¢*-MO (puc. 3).

Takuil mepeHOC 3MINCHIOETHCA Uepes TOTEHIT Sl b
Hmii 6ap’ep BucoToio AFE 1 3BeThCsT IpeIUCOINSINE.
Ockinbkn  pOTOMEPEHOC eMeKTPOHA 3MIUICHIOETHCS 3
m—cuctremu Ha o -MO, TO yTBOpeHHI cTaH Ha3W-
Ba€ThbCcsA 7o —cTaHOM, SIKUH MYCHTDL OYTH AHCOITSITHB-
auM. OCKITBKY TAKWiT MeXaHI3M MOKE peanl3yBaTucs B
Oy Ab—sIK1H MOJEKY 1, TO BCl MOJMEKYIM IMTOBIHHI THCOIT IO-
BaTW TpHu 30y IKeHHI Y BUIIl CUHIIETHI CTAHI.

IIpu ompoMiHeHH] TTOBHUM CIHEKTPOM PTYTHOI JaMIIN,
doromrcommsimisi VOPc nmpuckoproerbesi. XapaKkTepuc -
YHUA 4Yac pOTOMMCOINAINI T MpHU OMPOMIHEHH] CBITIOM
JmoB#MHOO XBual 313 HM npubamsnao B 60 pa3iB MeHIINII,
HIK TIPU OTIPOMIHEHHI IIOBHIM CIIEKTPOM, IO BlAMOBIAAE
Koed1IMEeHTOB] oc1abaeHHsT CBITI0MIIBTPa, BAKOPICTa-
HOTO IJs1 BUMAeHHs d1Hl1 313 HM y CIIEKTP1 BUIPOMIHIO-
BaHHsI PTYTHOI JTaMIIH.

Rirmetnra ¢poToxeMIUHNX TPOTIECIB MA€ MEPIITUH TOPsi-
JIOK, TOBTO omTUYHA TycTuHa posunny unm JI B—maiskn
VOPc smeHIIyeTbesi 3 4aCOM €KCIIOHEHI ST BHO .

Rimetnry dorommcorisimi MoskHa omucaTu (popMmy-
T0T0:

dn _
T = —emanhye m
e N — KOHIEHTPallisi MOJAEKYyJA Yy PO3YUHI, &5 — KO-

eI EHT eKCTUHKINI Ha TMeBHIN J0BMHI XBII1 A, [g —
iHTeHCHUBHICTL Tamalodoro ceitaa (ksant/cm?c), ¢ —
KBaHTOBMI BUX1I POTOAMCOINSI, & — BIACTAHE Bl IO-
BEPXHI 3pasKa.

SBaskaioun Ha Te, 1Mo 1)y = néxd Ha OOBLIBHIM
JOBIHI XBUAI, 1 iHTerpyroun (1) mo ToBUMHI 3pa3Ka,
OTPUMAEMO:

Dy _ —pendy (1 — e Pors) . (2)
dt

3 kiHeTnrwm 3MiHU omruunoi ryctuHu (D)) Big uacy
ompominertss VOPc y pisHUX po3umHHUKAX BHUIHO, IO
gucotnsimisa VOPc BiabyBaeThbest 3a OOHIM MeXaHI3MOM
MPaKTUYHO B yCiX HOCHIMKEHUX BUTIAIKAX.

BusiBunocs, mpote, 1m0 B HaIBIOTapudMIUHOMY Mac-
mTabl KIHeTHKa Ma€ popMy JaMaHol A1Hil, ToOTo, € 1Ba
boroxemiuni mporiecu mepuioro mopsAaky (radans 1),
MepIinii 3 AKUX BlAMOBIIAE 38 3MEHIIEHHS OMTUYHOI TY-
cruam Ha 90-100% y posummax i ma 60-90% B JIB-
IIIBKAX 3aJ€KHO Bl YMOB eKcIlepuMeHTy (Tabauns 2).

3 rtabaummi 1 BmaHo, WO HamifHO 3adiKcoBaHl MBI
JUISAHKY KIHETUKN JWIE B XA0podopMl, IPIMYOMY KOH-
CTaHTa MBUAKOCTH APYTOro mpoiecy B 20 pa3iB MeHIIa,
HIK mepinoro, Ta B JIB-maiBkax, e KOHCTAHTH BiIpi3-
HSIOThCSA JWIIE B 3 pa3W.
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Bennumsanm KBaHTOBMX BUXOIB (POTOAMCOIIAINL B pi3-
HUX PO3UMHHUKAX MOJKHa [OPIBHATU, TPOXU Iepe-
pobusmn dopmyny (2), AKy 3HAXOANMO s TEBHOI
(MOBroXBUABOBO1) ¢MyTH moTJAnHAHHA. JInsd 1BOTO BBe-
JemMo B dopmyny (2) Beanunsy T i 0TpuMaEMo:

Dy,
F— - , 3
YT e I (1 — e~ Do) (3)

Je BBeIEHMI 1HAEKC ¢ AAs pi3HUX pos3unHiB um JIb-
II1BKU.

BukopuctoBytoun (3), oTpUMyEeMO CIiBBi THOTICHHS
KBaHTOBUX BuxomiB doroancorisami VOPc y pisunx
posunmHHUKAX (@;/¢ron). 1li BeIWUWHN HaBeJeHI B Ta-
oaumi 1. IlopiBHAHHS TPOBOAMMO 3 PO3UMHOM Y TO-
ayoni (¢pror). Bermumua @;/pron MakcuMadbHA IS
posumHy B AuMeTuAopMaMial 1 MiHIMaAbHA OIS PO3-
UMHY B IUKJIOTeKCaHl, TOOTO 3MEHIIYEThCST 31 3MeH-
HIEHHAM TIOJAAPHOCTH PO3UMHHUKA. A Tle CBIAUNTH TIPO
Te, 1O ACOIISAINA MOJEKYI 3HIKYE KBAHTOBUN BHUXLI
doromncormmsmi. HafiMemnmra Be1ndmHa KBAHTOBOTO BI-
xony maas JI b-mniBkm, y AKif cTyMHD acoIismi HafiBI-
mwmit. Bigomo, o acorisitu XapakTepusy I0ThCs HU3 bKIM
KBAHTOBUM BIUX0J0M (bayopectieHil un ¢pocdopecIieHIil
BHACHIJOK 3HAUHOTO MPUCKOPEHHS IMPOTECiB BHY TPIilll-
HBOI KouBepcii [5, 7]. Bayrpiims KoHBepcis Moske BU-
KIUKATH 1 CyTTEBE 3MEHIIEHHST KBAHTOBOTO BUXOMY IIPO-
mecy poTOINCOIATII.

XaopocopM y psdl BUKOPUCTAHNX PO3UNHHUKIB Xa-
paKTepU3yeThess TUM, MO B HBOMY CIIBICHYIOTH MO-
HOMEpPH 1 AcOINsTH B CYMIPHHX KOHIEHTpalisx. Tomy
MO 3KHA TIPUILY CTUTH, IO MOHOMEPH MO 3Ky Th Y TBOD FOBATH
acoIlsITH 3 mpoAayKTamMu poTommcornsmi. Takl acommisaTn
Oy my Th XapaKTepU3yBATHUCI MAJI MU BeJMUMHAMI KBaH-
TOBUX BUXOIB (DOTOXEMIUHOTO TIEPETBOPEHHS, 10 1 BU-
KJANYE TOSIBY IPYrol KOMIIOHEHTH KIHETUKI POTOXEMIU-
HUX TIPOoTieciB. 3 iHIIOro GoKy, B JI B-mniBkax mponykTu
doToamcommiAmi 3aBKIN 3aAMIMAIOTHCSI B CTPYKTYPI
ILTIBKH, Y TBOPIOIOUN 3MINIAH] aCOIISITH, IO MO 3Ke IIPUBe-
CTU IO 3MIHI KBAHTOBOIO Buxoay dgporoaucormsinl VOPc.
B immmnx Bumaakax yTBOPEHHS 3MIIMAHNX aCOIIATIB Ma€
MEHIIY HMOBIPHICTE, TOMY B €KCIIEpUMEHTaX IXHs yUacTh
He sadiKcoBaHa.

Mu mocaiauan BIIWB 30BHINIHIX (aKTOPIB Ha MPo-
nec dporommcornami VOPc y ILIB. [xsa nporo BuBdain
KIHETUKY 3M1HU OTITHMYHOI I'y CTUHI B MAKCUMY M1 (J—CMyT
3pasKiB, MOMIIIEHUX y KIOBETY, Jie a) 3HAXOIMIOCH TI0-
BiTps, 6) MOBITPs Oy 10 3aMiHeHe Ha UNCTHI KICEHD Ul B)
Ha UMCTHIT a30T, T') HOBITPs OyI0 BUCYIIEHe, 1) MOBITPA
BlIKavaHe.

Bennuman koHcTaHTH MBUAKOCTH POTOANCOINAIL A =
771 Ias mocaiIzKeHUX BUINAIKIB doronizy JIb-mriBok
HaBeneHl B Tabamii 2. IlopiBHSAHHA WX BeJIWYMH IIO-
Ka3ye, 10 IPUCKOPEHHs [MepLIol KOMIIOHEHTH IIPOLECY
boromucorianii Bl AOyBaETBCA 3a TAKNX yMOB: a) TCIA
BHCYIIyBaHHA IIBKK (UMM JOBIIE BHCYIIYBaJIW, THM
Biapioo Byaa MBUAKICTE peakii), 6) Mcasa BaKyyMy-
BaHHA KaMepH, B) MicJs HATyCKy B KaMepy kncaio. [lo
CTOCYETLCS APYTOl KOMIIOHEHTH, TO BOHA 3aJHUIIAETHCS
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Mafiske He3MIHHOIO, KPIM BUIIAAKIB, KON 3Pa3oK BlIma-
atoaan (100° C B arMocdepi asory) mepe MpoBeIeH-
HAM €KCIIEPUMEHTY, a TAKO K B aTMocdepl KUCHIO. Y TTIX
BUMAIKAX JPYyTa KOMIIOHEHTA TIPAKTUYHO 3HUKAIA.

Brorus Bosmorm mHa mporec ¢doromucormami VOPc
MOKHA ysBuTH Tak: Boma 1 VOPc yTBOpmIOIOTH KOOD-
JUHAIIAHY CIOAYKY 3a PaXxyHOK caabKOro BOIHEBOTO
3B’s13Ky M1k mporoHoM Boaum Ta n—-MO, moramizoBa-
HOIO Ha MICTKOBOMY artomi asory. lle Bukiamkae Hebe-
JTKe 3MIMEHHS MOTEHINIIBHO1I KPUBO1 AMCOINSITUBHOTO
CTaHy, SIKOMY BiJAMOBIAa€ ToKa l30BaHa Ha M1CTKOBOMY
C-N-3B’s138y 0*—MO. ¥ pesyabrari 3611 bIUMTHCA BEAU-
YHa MOTEHIIANBHOTO Bap’epa mpeancomsAmi (puc. 3).
OTs#e, BUAAISAIOUN BOJOTY, MU 3MEHIITY MO TIOTEHIT S b
HITi 6ap‘ep MiK 3B I3y I0UnM 77" 1 ANCOMIATUBHIM 7o~ —
CTaHAMU.

Bunanennst Bomoru 3 maisku VOPc Beme mo mpucko-
peHHsT POTOXEMIUHOI AUCOIIAIN] MPUOAUIHO B 3 paswm,
TOMY 3MIHY BeJUYUHI HOTEHINAHOro 6ap’epa d F Mo #Ha
OIIHUTHU TAKUM UNHOM:

e~IBRT (0.3 = 6F = 0.003eB.

Taka omuka 6ynra 6 crpaBedTINBOIO B TOMY BHUIAIKY,
Koam O peadisyBagacs TepMoIMHaMIUHa pIBHOBaTA.
Konu mpemmcormismsa 3mACHIOETBCST 3 Si—CcTaHy, TOIl
TepMOANHAMIUHA PIBHOBAra Peali3y€e€Thcs, OCKIIBLKI Yac
TepMaJfi3ailil eleKTPOHA 3 BUCOKO3OYyIKeHMX B S1—
ctan TpuBae ~ 107'% ¢, a wac smmrTa B S;-cTami —
1072 ¢ (npo ne cBimunth nmpuna cmyr Sy — S —
nornurabds VOPc y rtoayoai ta xaopodopmi). Mu
K MaeMO TPeAUCOINsmio 3 S,—CTaHy, ae n > 2,y
STKOMY TepMOIMHAMIUHA PIBHOBATa He BCTAHOBJIOETHCS.
Tomy npemucomnsiimsa, HaliiMOBIpHIIIe, MPOXOINTE ¥ Tep-
HIOMY 3K KOMUBAJIBLHOMY aKTl IMiCIs TOTIMHAHHS KBAHTA
CBITZIA B €l1eKTPOHHO-KOJIWBAJbHUN S, —cTaH. RBaHTO-

BUI BUXI1M MpeIUCOINl Oy e 3ameskaTn BLA eheKTIB-
HOCTHU BHY Tpiumbol kouBepcil ¢ = kyp /(kpr + ki), me kpr,
k; — KOHCTaHTH MBUIKOCTH MPEAUCOINAINL Ta BHY TPill-
HBO1 KoHBepcill BianosigHo. Acomsisas VOPc 3 Momeky-
JIOIO0 BOAN MOjKe TIPUBECTH M0 301MbIICHHS k; UM 3MeH-
meHHA kpr, ¥ Pe3yTBTaTi 9OTO I 3MEHITNTHCA BeJTMUnHA
¢. AHaJTOTIUHO MO KHA TTOSCHATH 1 BIVIMB KICHIO.

3 iumoro 6oky, y poboti [6] 3pobieHo BUCHOBOK, LIO
acoIAINA BOIN, aMlaKy, KHCHIO Ta I1HIIMX MOJEKYJT 3
MOJEKYA0I0 (bTATOIMSHIHY MOMINBA UYepe3 B3aEMOIIIO
1€l MOMEKYAN 3 TEHTPAIBHUM aToMoM. Mo KIUBO, 10
it Taka B3a€MO/IsI BUKJIWYE 3MIHY OKPEMUX IIBUIKOCTEN
MpoTleciB pedaKcalill eHepril BUCOKO3OYIHeHNX CTAHIB,
JOCTATHIX JJIs1 TIOSACHEHHS 3MI1H KBAHTOBOTO BUXOMIY M-
COIIAINI MOMEKY M.

Braue Bimmany JIB-1mmapis ckopiite 3a Bce eKBiBa-
JEeHTHUN BUIAJEHHIO BOJIOTH 3 HIAPY.

Takum yntoM, y poboTl oKa3aHo, MHIO:

1. Crmexrpu moramuanasi VOPc cyrreBo 3arnesxarh
BLI MOJSPHOCTH PO3IUMHHIKA: 31 301TBIICHHAM ITOIAP-
HOCTH 3MEHINYEThCsT ePeKTUBHICTH ACOINSIN, 1O CB1A-
YUTH TIPO €AeKTPOCTATUYHUN XapaKTep M1 EMOJIEKY ISP~
HOI B3a€MO/II1 B aCOIILSATI.

2. HesBaskaloun Ha Bucoky cumerpiio 7-MO VOPc,
y CIEKTpaX TMOTIUHAHHS CIOCTEPITAEMO PO3IIEILIeHHS
CMYT, IO € HACTALAKOM MPOsBY cIabKOl B3aeMomll MisK
m—MO T1a 3aMicHUKaMI.

3. [Ipu 36y msKeHHI MOMEKY TN Y BUCOKO3DY IKeHI CTAHNT
Sy, (n > 3) cnoctepiraemo ii aucorisiiio. OcHOBHIM Me-
XaHI3MOM IUCOIISINI € TPEeancOmsAIa 3a paXyHOK pe-
nakcarii 30y mseHHs 3 Sy (77 )— B wo*—craH, IpuUoOMy
c*-MO aoxraxizoBana Ha MicTKOBoMYy C—N-3Bs13Ky.

4. [Toraszamo, mo acotismisg Moaekya VOPc miskcoboro
abo VOPc 3 mosekymaMu Boau um Ipoay KTy 11 poToan-
COTNSATII TPUBOIUTE O 3MEHIIEHHST KBAHTOBOTO BUXOIY
doToamcomnsami. AcOmINA 3 MOMEKYTOT0 KNCHIO BITKJI -
Kae€ I IBUIIeHH KBAHTOBOTO BUXOAY (POTOIMCOIAIII.
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PHOTOPROCESSES IN LANGMUIR-BLODGETT
VANADYLPHTHALOCYANINE FILMS

P. O. Kondratenko, K. V. Storozhenko
Institute of Physics of the National Academy of Sciences of Ukraine,
46 Nauky Pr., Kyiv, UA-252650, Ukraine

Physical and photochemical processes in the Langmuir-Blodgett films (LBF) and solutions of vanadylphthalo-
cyanine (VOPc) were investigated. The solvents influence on both the spectral characteristics and associations
efficiency of VOPc molecules was observed: solvents polarity increasing cause decreasing of both the absorption
bands width and associations grade. Spectral bands splitting exists due to weak interaction between #—MO and
substituents. It was shown that the excitation of VOPc molecule (in solutions and LBF) to high energy states
causes its photodissociation by predissociations mechanism mainly. Predissociation is realized by excitations re-
laxation from S, (77*) to wo*—state (c*—mo is localised on the bridge C—-N-band). The association between VOPc
molecules and the ones or both water molecules and photodissociations product cause decreasing of photodissoci-
ations quantum yield.



