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KOPPEJIAIM [TPONOJBHHX I TOMEPEYHHX IMIYILCOB B IMOH~HYRJIOHHHX
I TTOH-AIEPHEX BBAJ/]EOJIEI?[CTBM&IX C OBPA3OBARVEM CTPAHHHX YACTHII:
IlpeopuuT UTR 25=97/

0.B.Bysexos” A JL Brnanos™, I L. Kecexenwy , B, 11, Mo xaftauIeHKo,

B.A.QrQ OKOB“",A.K.HOHOG B M. M. 1.
B ,1997;)_ ge’ oB", ®.M.Cepreen™,M.H. TeJbHOB

Wcenenoramsr xoppensnuy momepedHBIX B TPONOIBHEIX HMITYILCOB B IIMOH-
HYKJIOHHEIX ¥ TTAOH-SIePHEIX B3aMMONENCTBALX ¢ 00pa3oBaHAEM CTPAHHEBIX da-
CTHI Ip¥ HadalbHON 38eprun 4 I'sB. Bausane snepHo# cpens! Ha pacopocTpa-
HEHHe aXPOHOB IPOABILETCS B 0CIA0IeHNT KOPpendIay MeX Oy p) 1 pn. Omnmako
CyLllecTBYeT 061acTh KHHEMATAUeCKHX IEPEeMEHHEIX, B KOTOPOR KOPPeJIANnA He
H3MEHSTCH, - 3(dexT npo3pasHocTy anpa. CpeqHuil HonepeY b UMITYIbC A-
CUNEPOHOB, 0GPa30BAHHEIX HA #7PaX, PACTET ¢ yBellmdeHHeM HEYIPYTOCTH (c

yIaJleHreM OT IPaHMAIE KyMyTISTHBHOR 00/1acTH).

Puc. - 4, COMCOK JuT. — 4 HaHM.

@ UrcTRTyT TeopeT®ueckoft B axcmepuMmeHTaabHoR dmsprm, 1997
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WMIyIbCHEE CTIEKTPH BTOPHYHAIX YaCTHII, POXKAAIOUMXCE B HEYIPYTHX B3a~
UMOTIeHCTBHAX aJPOHOB, MPENCTABIAIOT HEM3MEHHEIN MHTEpeC B IEPBYIO ode-
peIb B CBS3W C BHICHEHHeM IMHAMEKH 3JeMeHTApHOTO IIPOMecca B3amMOMei-
CTBHS, a TAKXKe OPH H3ydeHnH 6ojlee CIIOKHEIX IIPOTECCOB - IPONECCOB B3AWMO-
IeACTBAS aJPOBOB C AAPAMHE ¥ AHep C AXPaMIA.

OcHOBHOE CBOACTBO MOMEPETHOr0 MMIIYJBCA - €r0 MAJIOCTh MO CPABHEHRMUIO C
NPONOTEHBIM EMIYJILCOM SBJISETCA SMIHPHAIECKEM 3aKOHOM, OOHADYXEHHEIM B
CaMEIX TIepPBBHIX SKCIEPAMEHTaX 10 ACCIeNOBAHMI0 MHOXECTBEHHEIX IIPOIIECCOB
[1]. Oxaszanoch, 9To BUA pacupenesieHwi MO MONEPEYHOMY HMITYJIbCY CBS3aH ¢
IVHAMEKON TeHEPALWA PE30HAHCOB.

CoOTBeTCTByOIIIAe KAHEMATHYECKAE I IUAAMIIecKre ek T 114 peak-
nmit ¢ y9acTHeM [UIEePOHOB U3Y4eHH! emlé HeoCTaToTHO [2].

HaCTOﬂ]’l{&ﬂ pa,60’ra. TOOCBAILIEHa HCCIEeOOBAHUNIO Koppenmnf[ OPOOOJIILHAEIX
M TOmePeYHHIX KMITYJIhCOB BTOPHYHEIX JACTHN B NHOH-HYKJIOHHBIX U ITHOH-
sSIePHEIX B3aHMOMICHCTBALX ¢ o6pa3oBaEEeM A-TumepoHoB I K-Me30HOB.

OKClleprMeHTaIbHEE MaTepual MOIyIeH Ha 2-MeTPOBOM BONODONHOM Iry-
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3uipbKoBoil Kamepe UTO®D u 105-cM ¢dpeoHOBOR my3HphKOBOH Kamepe MUOU,
3KCHOHMPOBAHHLIX Ha IIMOHHEKIX MydYKaX IPOToHHOrO cuaxporpora TP [3]. B
9KCcIepHMeHTe Ha BOIOPOJHOHM KaMepe 3apermcTpupoBano 2202 cobmiTms, ymo-
BIIeTBOPSIOIINX BCEM KPHETEPHUIM 0T60pa I B pesymbTaTe GUTHPOBAHNSA KaAHAJIOB

peaknuy OTHeCEHHHIX K ONHOM M3  IATH peakIuii:

™ +p— A+ Kt +xt, (1)
at+p—= A+ Kt 47t +4°, (2)
™ +p - A+ Kot ot (3)

7t +p s A+ KT +at +at 47, (4)
4+ p - A+ K+t ot 410 (5)

PesynsTaThl GETHpOBAEMS OpeNCcTaBIeHH B Tabim. 1.

Ta6auna 1. [lapuuanbasle ceueAns KaHaloB 7t p-peaxnmit ¢ o6pa3oBaHmeM

A-rumnepoHoB.

Kanan peaxmms Yncno cobuITHIA Ceaenme, MG
AK*gt 456 64+6
AK*nta0 - 814 149 +10
AKntnt 731 9447
AK*gtpta~ 143 35+6
AK rtgatal 58 43110
Bcero: 2202 385

B skcnepnamenTe Ha dpeoHoBoit kKamepe (A=22,5) sapermcTpEposaHo 620 co-

6urTEil ¢ A-ruoeporoM u K-me3oHoM B peaknum
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+A- A+ K+ X. (6)

Ha pmc.1 mpuBeneHo pacmpenenernme A-TEOepoHOB m3 peakmuid (1) - (5) mo
monrepegroMy EMITyibey. CoiromHaas IMENS COOTBETCTBYeT (a30BOMY pacupe-
IeJIeHuI0 ¢ HOCTOSHHEEIM MaTpwaHuM 3eMeHToM. Kak BumHO, ha3oBuil 065EM
He OMHCHLIBACT JKCHEPHAMEHTAIbHOE pacIpenefieHHe I HONEPEYHOMY HMITYIIh-
cy. UTo6h1 (heHOMEHOMOTHIECKA YIeCTh IePAPEePHIIHOCTD B3AWMOIEACTBES, MBI
BHIGpaIW KBaJpaT MATPHYHOIO 3JIeMeHTa B Bume |M |‘2 ~ exp(—klt]), rme t -
KBaZpaT nepenansoro 4-mmmynsca A-rmmepomy. Ilapamerp b maxommics ¢wu-
THPOBAHWEM 3KCIHEPHMEHTANIBHOIO PaCIpelelieHus N0 HONEPeTHOMY HMILYIbCY
KPABOK ¢ BHIODAHHHRIM MATPUIHBEIM 3J€MeHTOM. [losydeHHas TakmM oHpasoM
KpmBad (NYHKTHD Ha pEC.l) XODOINO ONUCHBAET DacupefelleHre A-rumnepoHoB
o TOmepeTHOMY WMITyIhCy. 3HadeHue mapamerpa k = 2,83 & 0.14 (TsB/c)™?
opz x2 = 21,48 ma 21 cTenenp cBoGOEL

Ha puc.2 m pumc.3 npencTasneRsl 3aBACAMOCTH CPEIHETO MONEPEYHOro M-
oynbca OT IpomoibHoro mMnyibca B Il-cmcreme 7p-3ammonmeicTsmd mas A-
rrmepooB B K-Me3oEoB m3 peaknmit (1) - (5) m peakuum (6) ¢ 3apermctpm-
posamaeMu AK-mapamu. W3 cpaBrenus np- u wA-B3aMMONeACTBAY BUIHO, YTO
AIepHBIE B3aMMOJEACTBUA OCNAabGITIOT KOPPEIANEY IPOLOILHOTO B IOMePeTHOTO
mMoymsca. OMEaKo CymiecTByeT KMHEMaTHIecKas 061acTh, B KOTOPO# XapakTe-
PUCTHKY BTOPHYHBIX YACTHI OZWHAKOBHI IUIL 7p- U 7A-B3amMomeAcTBEHA (Ipo-
3pavuHOCTh fifepHOTO BernecTBa) [4]. KoHeuHo, cliefyeT TOBOPUTH JHMIb O TOM,
YTO AMHAMHYCCKHIl HallaHC IPOIECccOoB B HTOre COXPAHIeT KOPPEILIAr IPONOITh-

HOT'O ¥ CPeIHETO IONEPEeTHOO IMITYIIbCA. ¥ CHJIeHNEe HEYIPYIOCTH yBe/IHIuBaeT
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Henpo3padrocTh. CpeqHmi NonepeYHE AMIYALC A-THOEDOHOB, 06Pa30OBAHABIX
BO B3aEMOMICHCTBHAX IMOHOB C fJIPAMH, PACTET C yBelIWICHHEM HEYIDPYrOCTH
(¢ ymanemmeM oT rpaHEWILI KyMyJSTHBHOR obnacrm). CHoiomERE KpmBhIe Ha
puc.2 m puc.3 COOTBEeTCTBYIOT (Pa3oBoMy 00BEMY C HOCTOSHHHRM MATPUIHHM
JJIEMEHTOM, a INYHKTHUPHBIE - C BKCI[OHGHI{H&JILHOﬁ 3aBACHMOCTBIO KBalpaTa
MATPHIHOrO 3JIEMeETa OT KBANpaTa MepefarHoro 4-HMOYIThCa ¢ IapaMeTpPOM
k, MpuBeIEHHBIM BRIITE.

Ha puc.4 mpemcTaBieHa Ta XKe KOPPeNSUHOHHAS 3aBACHMOCTB LIS IIMOHOB
w3 peakrmi (1) - (5). Ing cpapReEnd Ha pEc.2-4 HaBeceHBI KpHBHE (a30BOro
obnéma ¢ yaéroM Bknaxa peaxnui (1) - (5). U3 puc.2-4 BunHO, 9TO 18 ME30HOB
HabI0NaeTCd 3aBUCAMOCTD THHA, ~ 3bdexTa Jadkn’ ¢ MEHAMYMOM IIPH pj=0,8
TO BpeMi KakK IJIf THIIePOHOB IIPHA pl‘i = () cpenHEI MOMEpEIHRIA MMITYILC EMEET
MaxCUMaibHOe 3HAUeEuNe.

B pesympTaTe mCCEemoBaEWS KOpPPENINWE BTODWIHEIX YacCTHI B IIHOH-
HYKJIOHHHIX H [OFOH-SIePHEIX peaKu#aX ¢ o6pa30BaHWEM KAOHOB W TUIEpPOHOB
B KOHEUHOM COCTOSHWUZ MOXHO cHopMy/IMpoBaTh CleLYIOIIAE OCHOBHBIE BEIBO-
OBl

1. ®a3oBrIe XpUBHIE Be ONACHBAIOT 3aBACEMOCTH IPOJOABHEIX B HONEPEYHBIX
KOMIIOHEHT HMITyIbCOB BTOPUIHEIX YACTHAI. ¥ 9T Mepu(epuIHOCTH B3amMoael-
CTBHI CYHIECTBEHHO yNydImiaeT COrJIaChe C IKCOePAMEHTAILHRMEA TaHHEIMA.

2. Brasnve snepHOM CpeAitl Ha PaCIPOCTPAaHEHMEe aJPOHOB MPOSBIAETCA B
ocnabneHEmw Koppensoyid Mexny p) # pl*'. Onmako cyuiecTByeT o6nacTh KWHe-
MATWYECKAX TEPEMEHHEIX, B KOTOPOH KOPPEJANUE HE H3MEHAIOTCH, - 3(OeKT

TPO3PAYHOCTH AAPA.
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3. Cpenawit momepeyHull UMIOYNbe A-TMIEpPOHOB, 00Pa3OBaHHBIX Ha AAPax,
pacTéT C yBeudeHneM HeyIPYTOCTH (¢ yOaleHHeM OT TPAHNIBI KyMy IS THBHOM
obnacTh).
Pabora Brnonnera mpu ¢uEaHCOBOH Hmonnepxkke Poccmitckoro dorna QyH-

IZaMeHTaJIbHBEIX HCclenoBanmil (Kol mpoexTa 96-02-17542).
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Puc.1. Pacupenesncame A-runeponos, 06pa3oBaEHEIX B Tp-B3aHMOTEACTBUSX,
mo momepegromy mMIyNhcy. ChmomHas XpuBas - (GasoBHE 00wéM, OYHKTHD-

Had Kpusad COOTBETCTByeT pacupenesyIeEMIo ¢ KBagpaToM MaT PHYHOI'O 3JIEMEHTA
M2 ~ exp(—klt])-
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Purc.2. Koppengums cpennero momepeqHOT0 W IIPONOJILHOIO HMILydhca A-
TETIEPOHOB: @ - IJIS BOAOPOTHOR MHINeRHn, o - A4 Aneprod Mumern. Clilonmas
KpuBas - $a30BHI 005EM, HyEKTAPHAS KPEBagd COOTBETCTBYET PacnpeleNeRnio

¢ KBagpaToM MaTpEIHOTO >ementa |M|? ~ exp(—klt|).
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Puc.3. Koppensnmsa cpemHero mooepedHoro M OpoAoibHOro mMmymhca K-
ME30HOB: @ - i BONOPONHOM MWINeHH, O - i snepHOM Mmumeru. Conomuasg
EKpmBasg - ¢pa3oBbid 06bEM, OyEKTEDHAS KPEBAZ COOTBETCTBYET PAacCIpeneileHAI0

¢ KBaIpaTOM MaTpHEIHOTO snemerTa |M|? ~ exp(—k|t|).
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Puc.4. Koppensums cpenmero momepeqHOro W IPOAOIBHOIO MMIYIbCA 7-

Me30HOB. CnnomrHas kpmBas - ¢a30oBHE 00b8M, IyHKTHPHAS KPHEBAad COOTBET-

CTBYeT paclpeAe/eHriO C KBaIpaToM MaTpHIHOTO 3meMenTa | M|? ~ exp(—k[t|)
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