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3¢¢EKT 3ACEJEHUS BEPXHUX BPAWATEJBbHBX YPOBHEW
B MMPOLIECCE CBOBOHOMO PACHMPEHNA "A3A C KIACTEPAMU

H.B.Kaperos, A.K.Pebpos, P.I' Hlapagymounos

OnHOBpeMeHHOE NPOTeXanue pas3JMUYHbIX PEAaKCAUUOHHbIX MPOUECCOoB,

B TOM 4YKCAE ¥ KOHIEHCALUUM, MOXeT NpeACTaBUTb HOBble BO3MOXHOCTH
[J5 CO3JaHuA Ja3epHblX cpel U M3MeHeHHs] TBOMCTB UJM COCTOSHUS OLHOIO
13 KOMIIOHEHTOB NpU pasfenenun rasos. Panee B [ 1] nccnenopano napy-
meHre 60JbLIMAHOBCKOrO pacipefeliedns Mo BpallaTelbHbIM YPOBHAM MoJe-
Kya a30Ta npu CBOOOJHOM €ero pacumMpeHu U3 3BYyKOBoro comnia. Bouio yka-
3aHO HA Haauuue "aHomanuu” B 3acereHHOCTH ypoBHei npyu 60JbuiuMX AaB-
JGHUAX TOPMOXEHNUS, KOTia BO3MOXHO NPOTEKAHUEe KOHIEeHCAUNH.

Leabio gannoi paGoThl ABUIOCH UCCAENOBaHKE KUHETUKY 3aceleHHOCT el
BpamaTelbHbIX YpOBHEH MoaeKyJ a30Ta npu COBMECTHOM NpOTeKaHuu npo-
leccoB BpalaTeabHON pelakcalluu ¥ KOHAEeHcaluyu B pacmupaoueMcs no-
TOKe a30Ta M CMeCU a30Ta C yrileKucasiv rasom. Mccaenosanme nposomm-
JI0Ch Ha ra30MHAMMYECKON yCcTaHOBKe HU3KOH niaoTHocTH MHCTUTYTA Temn-
aodusuku CO AH CCCP [2] c ucnoab3osannem 91€KTPOHHO-NYUYKOBOI Au-
ArHOCTHKY [UIS onpefeNeHus 3aceleHHOCTell BpalaTelbHbBIX ypoBHeil B oC-
HOBHOM coCTOsiHMM Modekya asora [ 1], Msmepenns npoBoauanch Ha ocu
CTPY¥ 3a 3BYKOBBIMU COMJIAMY IUAMETPOM KPUTUUECKOT'O CEUEHUH dy =
=2,11u 0,54 %M npu koMHATHOH TeMnepaType TOPMOXE HUS B AnanasoHe
suauenuii P, d, or 100 no 5000 (P — BaBIeHMs TOPMOXE HUS B MM DT. CT.).
[lonyuennsie JaHHble OTHOCATCS K 061aCTH MOTOKA, r'le AaBleHue rasa
Gosblie [aBlieHUs HACHIEHHBX napoB. [lepechiierne Morio O6bITh BecbMa
3HauUTEJbHBIM, TAK KaK OHO He CHMMaeTcd KoHAeHcalmeil npyu GbICTpOM pac-
IMpEeHUn B CTpPYeE.
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Ha puc. 1 npeacrasiaenb pe3yabTaThl U3MepeHUS OTHOCUTEAbHBIX HEBbl=
POXAEHHbIX 3aceleHHoCcTel BpamarenbHblX YPOBHE! a30Ta Ha pasiuUHBIX
paccrosiHusx ot cpesa conaa (x/d, = 10 + 45) B 3aBUCUMOCTH OT KBaHTO=

24



BOT'0 UMCJAA. JKCIepuMeHTH! MPOBOJMINCH B UMCTOM a30Te Ha COILIE C

dx = 2,1 MM npM OTHOCHTENLHO HU3KOM JaBJieHun TopMoxenus P = 650 mx pr. cT.,
Korja poJb KOHAeHcaluum HecymecrBeHHa, C yBeayueHueM paccTo-
SIHMS OT Cpe3a CoMJa 3aceleHHOCTU BEPXHUX M CPeflHMX ypoBHEe# yMeHbmia-
I0TCS, @ CaMbiX HUXHUX — pacTyT. llpu Gonee raybokom pacwupeHuu npouc-
XOAUT MOCJAef0BaTeNbHOe 3aMOPaXUBaHKE 3aCeleHHOCTell BEpXHUX. yPOB-
Heli, u, ciefloBaTenbHO, HOPMUPOBAHHBIE 0 NJIOTHOCTY , OHM HE 3ABUCHT

ot x/d, . Yem Bblile 3HaUeHNEe BPEWATEIbHONO KBAaHTOBOTO YKUCAA, TeM
Gauxe K cpe3y conla Habaonaercs 3aMopaxuBaHue.

XapaxkTep u3MeHeHU: 3aceleHHOCTeil ypoBHei# B IOTOKe KOHAEHCUpYIOIle-
rocs rasa cymecTBeHHo oTAMuHbIA. Ha puc. 2 nokasauo pacnpepeneune
3aceleHHOCT el MPUMEPHO HA TeX Xe pacCTOSHUAX OT cpe3a COMia, 4TO U
Ha puc. 1, HO npy 3HAuUKTeNbHO Bollee BEICOKOM MaplyMaibHOM NaBJeHUH
asora (P_ = 2035 xx pr.cT.) npu naauuuu ~ 8% €O, Jo  x/dy = 10 mpo-
TeKaeT, B OCHOBHOM, KOHIeHcalusa yriekucioro rasa. Pacipenenesune 3a-
CeJEeHHOCTeil Ha NepBbiX, BOCbMU yPOBHAX 6ONbUMaHOBCKOE, C TeMiepaTy-
poit Tp-~51,6K. Caenyomas Touka usmepenns x/dy = 22 HAXOAUTCA yXKe
hanexo 3a KpuBO# Pa3oBoro nepexopna Aas asoTa, OTHOCUTENbHBIE 3ace-
JEHHOCTU ypOBHEH UBMEHUINCh B CTOPOHY yMEeHblIeH!S HA BbICOKMX U cpef-
HUX YPOBHSX ¥ B CTOPOHY YBEIMUEHUS HA CAMBIX HUBKUX, T.e. TAK Xe Kak
B notoke 6e3 BauAHuA KouJeHcaunu (puc. 1). Ucues yuacrok c Goabiyma-
HOBCKMM pacrpeneienuem,
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Puc. 2. Kuneruka sacenennocreit pama-
TEJbHBIX YPOBHEN DM COBMECTHOM IpO-
TeKaHuy BpallaTesbHOH pejakcauuy u
KOHZeHCcalum

HeoxunanuwiM oxasanoch NOBeleHUe 3aceleHHOCTel BepXHuUX ypoBHeil
npyu fanbHeiweM pacmupenuu. Iipu x /d, > 22 3aceneHHocT CpeiHMX ypoB-
Heil ynana, a HAXHMX — BO3pOCia B COOTBETCTBUM C TeHAeHIMsMy Bpama-
TedbHOM penaxcaluu. 3aceleHHOCTH BEPXHUX YPOBHell , HAUMHAA C BOCbMO-
ro, NOAHANACH; npuueM Npu x /d, = 40 115 HECKOJbKMX NOCAENHAX yPOBHEH
nouTH B iBa pa3a. IToT 3hdekT, oOHapyxKe HHBIA TAK Xe U B IKCIepUMeH-
T4X C YYCTBIM A30TOM NPU BHICOKOM NaBJEHUU TOPMOXEHUS, IPOTUBOPEUUT
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X0ly BpallaTenbHOR peJakcaliuy Opu paclIMPpeHuyu OJHOPOAHOro r'a3a U Mo-
XeT ObITb CBA3aH C 0COOEHHOCTAMM NIPOTEKAHUS BpamareabHoi pelakcaiun
NP HAAMUUK KAACTEpoB.

[IpencraBasgercsd oueBHIHBIM HalIWUME MCTOUHMKA MOJEKY], BO3OYXKIEH-
HbIX HA BEpXHMe BpalaTelbHble YpOBHHU, Npeobaafammero Haa cTokom. Ta-
KM MCTOYHUKOM MOXeT OBITh SMUCCUA MOJEKY] C MOBEPXHOCTH KiaacTepa.

Mexanu3m JONOJHUTENBHOTO 3aceleHus NpejCTaBifeTcs CledyOLnuM.
U3 noToka MOJeKyl, Nagaluux Ha KIacTephl 3aXBaThiBATCA, B OCHOBHOM,
MoOJeKyJabl MMeKnie HU3KMXe BpawarelbHbl® KBaHTOBble uucaa, Mo-
JAEeKyJAbl C BHICOKMMM 3HAUEHUAMYU KBAHTOBOI'O UUCJ]E OTPAXAWTCH OT Kiaw
CTEepOB M UX paclpefielieHNs UBMEHSIOTCS He3HAUUTEAbHO., MoNeKyabl U3
KJI2CTepoB UMUTUPYIOTCH C DOJbLMAHOBCKUM pacnpefelenueM fpu TeMne-
parype Ty, paBHoii TemnepaType kiactepoB. CiefoBarelbHo, B HOTOKe
[OTIOJNHUTENbHO NOABAAIOTCS BpallaTelbHo Bo30yXAeHHble MoJiekybl, Henpe-
pHIBHOE NMPOTeKaH)e NPOHEecCcoB 3aXBara — SMUCCUM NPUBOIUT K HAKOMJe-
HMI0O MOJIEKYJ HA TeX BEPXHUX YPOBHHAX, KOTOPLIE He yCHEeBalT ONyCTOWAaTb-
cs 3a CYeT BpauaTeJbHO! pejakcaluuu. 3aMeTUM, YTO HaKauka BEPXHUX
ypOBHel NPOMCXOAUT 3a cUeT Tellla KOHAeHcaluu. Kak yka3wlBaloch Bbllie,
OMlHMM K3 onpeleJAl0lUX NPOLecCcoB ABIAETCHA CeNeKTUBHbIf 3aXBaT Bpalja-
TeJbHO BO30YyxAeHHbIX MoaeKyld. Pojib BpamaresbHoro Bo30yXxIeHus Ha
npoliecc KouaeHcauuu obcyxaancs s aureparype (3, 4] Ouenku pas ycao-
BUil 9KCNepuMeHTa, IPUBEJEHHON0 HA PUC. ‘2 MOKa3bIBAKT, UTO CpeJHee UuCe
10 GMHApHBIX CTOJKHOBEHMI KaX[oi MoneKyabl Ha myTH ot x /d, = 22 fo
x/d,= 40, T.e. Ha yyacTKe JONOJHUTENbHOrO 3acenenus nopsaaka 100, Iro
o3HavyaeT, YTo Npu Joae koHAencara 10%, uro MOXHO OXUIATb AAd NAHHBIX
ycaoBuif, Kaxjaas MoJeKyla MHOTOKPAaTHO y4acTBoOBaJja B mpolecce 3axBa-
ta — smuccuu. Ilpu Temneparype kiactepos, 6aM3KO# K TeMIepaType HACHl-
wenus (0Ja fauubix ycaosuit ~50K), sacenenne Bepxuux ypoBheit sMuccu-
el c K1aCcTepoB CPABHUMO C 9KCIEPUMEHTAalNbHO W3MEpPEeHHBIM, UTO NOATBep-
X[aeT pealbHOCTb NPUJIOXEHHOTO0 MeXaHu3ma.

UBcTuTyT Tenjiodusuku Hocrynuaa B peaakyuwo
Axagemuu Hayk CCCP 15 Hoabpsa 1977 r.
Cubupckoe orznelnenne
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