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B nawiii po6oti gocnimkeHi ehexTr, 3yMOBJICHI TPOCTOPOBUMH KOPEJIALISIMU LIEHTPIB 3apOXKEHHS 1 TX BIUIHBOM

Ha KiIHeTHKY HAKOIMYEHHs 1 arperarii azaToMis.

KarouoBi cioBa: AU 3is, MPOCTOPOBA KO eJ'I}IIIiS[ 3aXOIUICHHS, KOMII' FOTEPHE MOJICIIOBaHHS KJIITKOBI
y3id, 1p Y p > > p >

aBTOMarTu.
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I. Beryn

JocinipkeHHsT CTaTUCTUUHHUX e(eKTiB, 3yMOBJIEHUX
0araTo4acCTUHKOBUMH  KOpeJSILisIMU B CUCTeMI
B3a€EMO/JIIFOYMX YACTUHOK, HOCSAThH NMPHUHIIUIIOBUI iHTEpEC
y ¢i3uni HAaHOMIPHMX JBOBHMIPHHX KPHCTAJiB, IO
NIOB’5I3aHO, y TepIly 4Yepry, 3 HOCTIHHMM POCTOM 4YHMCIa
poOiT, NpUCB’TYEHNX BUBUCHHIO MEXaHI3MIB 1 KIHETHKH
MpOIIeCiB, [0 BiAOYBAIOThCS TPH 3MIHHHX MOTOKaX
amaromiB. Lli edextn, mo MarOTh QIYKTyamiAIHY
MPHUPOAY, MOXKHA PO3IUINTH Ha KiUIBKICHI (HAIIpHKIIAM,
3MiHa €QEeKTUBHOCTI aacopOIlii aToMiB Ha 3apojKax
KJIacTepiB B 3aJIEKHOCTI BiJ BEIWYMHU 1 XapakTepy
MIPOCTOPOBUX KOpeJriii) 1 skicHux. [lo Takux edekris
BITHOCUTBCS,  Hampukian,  edekr  ancopOIiitHo-
JecopOIifiHol  arperaiii, 110 JOCHIDKYBaBCS — SIK
METOJIJaMH CTaTUCTUYHOrO MojentoBanHs [1], Tak i
AQHAJTITUYHO Yy BHNAJKy MaJMX KOHLEHTpALi peareHTiB

[2].

I1. IIpocropogi kopensinii npu
HU3bKOTEMIIEPATYPHOMY
HAKONMYEHHIO 21aTOMIiB

PosrnsHeMO HAWMPOCTINE BHUNANOK HAKOITMYCHHS
MaJIOPyXOMHX pEareHTiB TpH IX HEKOpPEIbOBaHIN
reHeparlii, KOHTPOJIBOBAHOTO 3aXOIUICHHAM Ha LEHTPU

3apo/ukeHHs  KiactepiB  (peakmits A+B—> A, a
HMOBIPHICTB 3aIMOBHEHHS MTOBEPXHi [EHTPaMH
3aXOIUICHHSI P CTana). MOJENOBaHH BHKOHAHO

METOAOM TpaTkoBuX aBTOoMaTiB [3]. 3amaBammce A —
JIOKaJIbHA IBUIKICTh OCAJIKEHHsI aJJaTOMIB Ha IMOBEPXHi,
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G — IIBUJIKICTh €1E€MEHTAPHOTO aKTy peakiii, v, — 00’eM
00acTi 3aXOIIeHHS.

BigmiTumo, o0 A7 XaOTHMYHOTO HEKOPEIbOBAHOTO
PO3IIOAUTY LEHTPIB 3apOKEHHs KJIacTepiB IPH BHCOKIN
TYCTHHI P, 3alIOBHCHHS HUMH IOBEPXHi, KOJH 30HH
BIUIUBY MOXYTb HEPEKPUBATUCH, OJCPKAIU Ui
CepeIHbOl MBUAKICTI 3aX0IUICHHS aJaTOMIB 3aJIe)KHICTh

k = A(1—exp(—p,v,)), (1)
IO CHIBMIAJa€ 3 paHille oAep)kaHoio B [4], a y BHIAAKY
KOpEJIbOBAaHOTO  PO3MOALTY LEHTPIB 3aXOIUICHHs, 3
30HaMH BIUIMBY 1110 HE NEPEKPUBAIOTHCS, 3AJIEKHICTIO
k= Ac,v,, 2)

IIe Ca — KOHIICHTPAIis IEHTPIB.

3 ¢opmyn crigye, MmO TPOCTOPOBHU PO3IIOMLT
LEHTPIB 3apOJDKEHHS CYTTEBO BIUIMBAE HAa CEPEIHIO
IMIBUIKICTP 3aXOIUIEHHS 1 KIHETHKY HAKOIHYCHHS
He3axoIUleHnx ajgaToMiB. [lpudomy meit BmiuB pocte 3a
EKCIIOHEHIIMHUM 3aKOHOM 3 BUXOJOM Ha HACWUYEHHS 13
pPOCTOM CTAaTUCTHYHOI TYCTHHH 3allOBHCHHS IOBEPXHI
IEHTPaMH 3aXOIUICHHs. SIKIO K MOBEpXHS 3alOBHCHA
0c3 TepeKpUTTs 30H BIUIMBY IMACTKaAMH i3 3aJaHOM0
KOHIICHTPAIIEF0 TO IIBHIKICTh 3aXOIUICHHS POCTE
MPONOPIIIHO O KOHIICHTPAIIiT IIEHTPIB.

I11. Posib mpocTOPOBHUX KOpeJslii y
BUIIAJKY PYXOMMX a/1aTOMiB

Po3risiHemMo iHImIMK HaWNpoCTiMIMK BUIANOK, KOJIU
HAKOMMYCHHS  auaToMiB  oOMexkeHO  audysiiHo-
KOHTPOJIbBAaHUM 3aXOIUICHHSM Ha LIEHTPaX.

Hexait € cucrema 3 piBHOMIpHHUM pO3IIOJiIOM
LEHTPiB Majoi KoHueHTpauwii (cav, << 1). Hexaii y



Edexru npocropoBux Kopemsiiii y nporecax...

a)
Puc. 1. CramioHapHi po3moIiiy aIaTOMIB Ha IDIOMIMHAX i3 OJTHAKOBOIO KBAJPATHOIO CITKOIO MACTOK (a) i
B3/I0BX pedep (0) s aBox koedimieHTiB audy3ii anaToMiB, Mo Bigpi3HAIOTECA Y 16 pas.
BepxHi noBepxHs 1 KprBa BiANOBIIAI0TH MEHILIOMY Koe(ilieHTy Tudys3ii.

KBampatHiii obmacti i3 cropoHoro L wmictuThecst B
cepenHpboMy  omuH  meHrp. Ilpm  MopemoBaHHI
BUKOPHCTOBAHO TMEPIOAWYHI TPaHWYHI yMOBH. Brms
HEOJ/IHOPITHOCTI MOZIEIBOBAHO 3MiHOIO po3Mipy L.

B po6orTi [2] Bka3yBaioch Ha ICHYBaHHS KPUTHYHHX
pO3MIpiB  OCTpIBLIB  amaTOMiB, M0  CIPHYHUHEHO
piBHOBaroro Mix audysiero, ancopOuiero i necopOuiero,
OJIHAK CYTTEBOK, Ha Hally JyMKy, € TaKOX
HEOHOPIIHICTh PpO3MipiB KJacTepiB LEHTPIB
3aXOIUICHHS.

Bcranosneno, mo BenmurnHa KoedimierTa nudysii D
CYTTEBO BIUIMBaE Ha (OPMY PO3MOIIIYy IO IOBEPXHI

aZlaToMiB. PoGora  mporpamu mepeBipeHa  y

OIHOBHMIpHOMY BHUManakKy. OpepikaHO CTamiOHAPHHUA

pO3MOJIA  JIOKaNbHOI  KOHIIGHTpAIlii  agaTOMiB, IO
OIMUCYETHCSI BiIOMOIO 3AJICIKHICTIO

Cx)=C,,, sin(mx/L). 3)

Posmomin amaToMiB Ha TOBEpXHi, y BHIAJAKY

po3TailyBaHHS Y  BEpIIMHAX  KBajpara LEHTPIB

Puc. 2. CraioHapHi po3noaijay afaToMiB Ha
IUIONIMHAX, OJICP KaHi I OJTHAKOBUX YMOB

KOMIT FOTEPHUM MOJICTIOBAHHIM METOJIOM IPATKOBUX
ABTOMATIB 1 32 HAOJMIDKEHOIO aHATII THYHOIO
3JICXKHICTIO, BIIMIOBITHO HUXKHS 1 BEPXHS MOBEPXHI.
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6)

3aXOIUICHHS, TIPEICTaBIeHO Ha puc. 1(a), a Ha puc. 1(0)
pPO3MOJIIA B3OBX OJHOTO 3 pebep mMbpOro KpaapaTa. 3
puc. 1 BuaHO, 110 31 30UIbIIEHHAM KoediieHTa audy3ii
PO3IOJIN aJaTOMIB CTa€ HEOMHOPITHINIMM. AHaJOriyHa
MOBE/iHKa CIIOCTEPIraeThest pu 30UIbIIEHH]
KOHLEHTpALl MacToK Jyisi CTAJOro po3Mipy obiacti
3aXOIUICHHSI.

[Ipn  mopmemoBanHi  koediumienT audysii D
3MIHIOETBCS 3a BIJOMUM CIIIBBIIHOIIEHHIM
D = az/ ZdT . ( 4)

Jle a i T — BIAMOBITHO MPOCTOPOBHH 1 YaCOBUH KPOKH
MO/IeIOBaHHSI, @ d — PO3MIpPHICTh MPOCTOPY.

3a3HaunMO, IO HIBHUIKICTh E€JIEMEHTapHOI'0 aKTy
peakmii G BigmoBigasa OXHOMY KPOKOBI IO dHacy, a
PO3Mip 00JIaCTi 3aXOMIIEHHS I, — PO3Mipy KOMipKH.

Jdns  TNOpiBHSHHA Ha  pUC.2  INIPEICTaBIICHO
KOHIICHTpPAI[ifHy ~ MOBEPXHIO  UIS  HaOIMKEHOTO
AHAIIITAUYHOTO PO3B’S3KY, OACPIKAHOTO 3 TOYHICTIO JUIS
oxHi€el MacTKU Ha HEOOMEKEHIH IIOIIMHI

C(r) = In(r/r)) / In(L,,, /1, ) %)

Ile po3B’s30k piBHsAHHA Jlammaca, A TpaHUYHHUX
yMoB C(1,) = 01 C(Liax) = 1. Habmmkenuii anamiTuaHui
PO3B’SI30K JUIS MEPiOIMYHOI KBaJPAaTHOI CITKH OJiepiKan
SIK CyMY YOTHPBHOX PO3IOJLIIB JJIs CTOKIB PO3TAIlIOBAHUX

max

y  BepIIMHaX KBajpara. He3HauHe  BigXWIIEHHs
AHATITUYIHOTO PO3B’SI3Ky Bix 0JIEpKAHOTO
KOMII'IOTEPHUM MOJIETIOBAHHSAM CIIOCTEPIraeThest
nobmusy pebep KkBagparTy. 3a3HauuMMo, 10 Qopma

PO3NOALNY 3aJI€KUTh BiJl IBOX MapaMeTPiB Iy 1 Liay .

B3aemHuii BB BenmuuuHHU KoedimieHTa audysii
MITPYIOYHX YaCTHHOK 1 JIOKAJTbHUX KOHIIEHTPAIlill CTOKIB
MPOSIBUTBCS TPH  HASABHOCTI YaCTHHOK 3  PI3HUMH
koediienTaMmun  Audysii, HaNpUKIal, YaCTHHOK 1 iX
MaJliX KJIaCTepiB.

HiiicHo Hexait Dy 1 D, — koediuieHT nudys3ii atomis i
ix nBoxaromHux knacrepis (D; >> D,). Jlerko nomiturH,
IO iCHye TemIepaTypHa o00JacTb y SsKiH IIBHAKICTH
nepeOyBaHHs B obOmacti mactku 4nDir, >> o (i,
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BiJIIIOBITHO, KOHIICHTpAIii OAMHUYHUX aTOMIB 103a i B
cepenuHi neskoi oOmacti ) 3 KiactepaMd i3 MacTOK
OynyTe ofHaKoBi), a 4nD,r, << c. Y npoMy BHNaaKy
nepecuveHa MaluMH KJIACTEPaMH aTOMIB 1 JIOKaIbHI
e(eKTUBHOCTI arperaiiii aToMiB BCEpEAMHI 1 32 MEKaMH
(), CWIIBHO BiJIPi3HSIOTHCS, NPUIOMY THM OLTBIIE, UM
OiybIIa MIBUAKICTH OCAKEHHS a1aTOMIB.

IV.BucunoBkn

1. IIpocTopoBa KOpemsmis IEHTPIB 3aXOIUICHHS Yy
BUTMAJIKy HEPYXOMHUX aToMiB (TOOTO TpH HHU3BKUX
TeMIepaTypax) Bele OO SAKICHMX 3MiH IIBHAKOCTI iX
3aXOIUICHHS, NPUYOMY, BIONOBITHHN BKJIAJ pocTe 3
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HOBOI'O SIKICHOTO e(eKTy — JIOKaJbHOI HpPOCTOPOBOI
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Space Correlations Effects in the Processes Controled by Atom Capture
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In the present paper some effects of many - particle correlations A+ B — A are considered. The influence of
sink distribution upon the space distribution of immobile and mobile atoms and their capture rates have been studied.
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