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B ;a;aHHOH pa6oTe Mhl rrpe;a;cTamrneM pe3yJihTaTbI 'IllCJieHHbIX paC'IeTOB )l;II-
HaMUKU rrepeHoca ra3a B3am,10;a;eiicTBy1011(11x 'IaCTIIU, cop611pyeMhIX aKTIIBHoii 
IIOBepXH_OCThlO. PaBHOBeCHble II ;a;1maM1I'IeCK1Ie xapaKTepnCTIIKII cop6u;m1 (1mo
TepMbI a;a;cop6u;un, CKOpOCTII a;a;cop6u;n1I II ;a;ecop6u;nn, KOppeJIHUHOHHhie 8q>
cpeKThl B a;a;cop6aTe _H T.n.) paCC'IIITbIBalOTCH Ha OCHOBe raMIIJihTOHllaHa OT
KpbITOll CIICTeMbI a;a;c'op6aT-a;a;cop6eHT [1,2]: 

H = -µ L N1 - c: L NJ Ng. (1) 
I (Jg) 

3;a;ecb µ-nepeHOpMnpoBaHHhIII. XIIMII'IeCKIIII IlOTeHQliaJI CIICTel\lhI, €-8cpcpeK
TIIBHhlll napaMeTp B3al!Mo;a;eiiCTBIUI Me)K;a;y a;a;aTOMaMII (€. > 0 OTBe'IaeT q>II-
3H'IeCKOll a;a;cop6u;m1 c npIITH!l{em1el\1, € < O-xe;1.10cop6u;m1). 

CyMMupoBam1e B (1) Be;a;eTcH no 6m1)Kai'111111M f, g = 1, 2, ... , z coceµ;HM, Ni 
cpnKcnpyeT COCTOHHIIe 3aHHTOro (N1 = 1) II CB06oiworo (N1 = 0) aKTHBHOro 
uenTpa Ha IlOBepXHOCTII. JJ:nH Bhl'IIIClleHl!H paBIIOBeCHhIX xapaKTeplICTIIK OCHO
BHYIO POllh 11rpa10T nepBaH II BTOpaH KoppelIHQIIOHHbie cpyHKUIIII < N1 > II 

< N1N9 >. B 'IaCTHOCTn,< N1 > orrpeµ;enHeT naM 0 =< N1 >= 0(p0 , T, ... )
noKp~ITne B Tepl\nIHax aµ;cop6u;1111. TaKIIM o6pa30M, l\lhl IICIIOllh:JyeM raMI!lih
TOHIIaH lI3HIIrOBCKOrO TJma. 

IlonaraH, 'ITO aµ;cop611pyeTCH 11p;eaJihHhIII ra3 c ypan11e1111el\1 cocTOHIIIIH f]P = 
n, f3 = (knT)- 1 , µ;nH npou;ecca cop6u;1111 ra::ia, KOTop1,111 c rrocTOHimoii cKo
poCThlO nepeHOCIITCH 'Iepe3 Tpy61,1 mm KOJIOIIKII, m1eel\1 rneny10111y10 CIICTel\lY 
ypaBHeHIIII [3,4]: 

av av 80 
V Of, + OT + OT = 0, 

80 V -:- = (- - 1)/(0), a, apo 

v(f,,, = 0) = 0, 0(f,,, = 0) = 0, 0::; f,::; I, 

v(f, = 0, ,) = vo, 0 < r < I. 

(2) 

(3) 

(4) 

(5) 

YcnoBIIH ( 4) OTBe'IaJOT "rrycToi'1 Tpy6e" (mm «nycrnli Ko,10HKe»), a ycnon11e 
(5) Bblpa)KaeT noµ;µ;ep)Kl!Bael\lblll Ha Topue Tpy6hl mm KOlIOJIKII pe:;+;Jll\I. 

B KIIHeTII'IeCKOl\l ypaaHemm ( 3) Po-paB110Bec11oe µ;amrem1e, OTBe'Ia1ou(ee 
3ailOJIHeHlllO IlOBepXHOCTII 0, a-K08q)(pllUIIeJIT aµ;cop6u;1111 II qlyHKUIIH f(0) Bhl

pa)KaeT :JaBIICIIMOCTb CKOpOCTei'1 aµ;cop6mm II necop6u1111 OT IlOK[)bTTIIH nonep
XHOCTII. 

. B1,rpa1KeHIIH )l;lIH apo II f(0) KOI1Kpenm11py10TCH I3 pa:Jlfb!X anIIpOKCJIJ\taI(ilHX 
y'IeTa KoppelIHUHOHHbIX 3cprpeKTOB l\lC)K)U' a11aTmtal\111 [2}. KaK II B pa6oTe [4], 
MhI orpaHJI'IIIMCH anammoM n pa:-.tKax Tpex 11p116:111:;+;e1111i'1 

1) II pII6.111:-Ke1111e J\IOlICK)'lIJIJ)IIOfO 110.lH ( n 1In) 
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2) KBa::n1x11J\fll'IecKoe' rrp~16m1)Keu11e (I{XIT) · 

/ :: = {~(I'~ 0)[1 ~ r +rexp(:-th)]·~z ·-:.0 }(1 +yry .· __ 
. . . ~ . ~ 

-I , I • \ , - -~ 

[i.,'.-1+20 .... ·. .. ·- . · .. -.... -.. ··.: · 
r= ... · Ei+l·· ,6=J(l--:~0)2+40(1":'.0):xp(f3c:),y=exp-/3(.s1 -€)-:1. 

3.) IlomrnoJ\!Han£noe pac~rrireiiIIe (TIP) '·" 

.. . . . -' " z yk. . . ! . 

80 __ {..!L...,. 1}'""' -A, ... - - . . . L., ., 
o.r .: . apo · '. ·o · k; ·, · 

. _ , z • ·. I/·.-,,· "',{·:_:_ ' k m ;,, · z-·:n ··. ; . __ 'c: : , · · :-. ' . •' .. -:l -1 
Fk.-LRmNm?Rm.-AmCz B-(l-0) _,Nm-[!+(apaexp(/3.sm)) J , 

.,·.· ni=k ,\ -_\· ,:..,,, , . ·,-- ·.,,.. __ ,· · .. , -< .. · ,. ~· 

. rµ;e A~; C~:-'IIicn~ pa:3Me~eHHI1 II CO'ICTaHII~ ap;aTOMOB II3 ; m? m, a II30-
Tep]'.Ja aµ;cop6u;1rn 0 = 0( apo) ·onpep;eJIHeTCH II3 ypaBii~mrn Fk rrpu .k = o: 
.. ,. B pa6oTe [4] 6brnu paccMoTpeHhI · cTaUHOHapii:bie3Ha'IeHIIH noKph!TIIH npII 

,3ap;aHIIOM paBH?BCC.HOM _pacrrp~µ;~~eHIUi ~O~QeJI~paI(l~II ~~·a, T,,e.·K~rµ;a•i: =:' Q •. 

. Pe3yJibTaTbI o_rrpeµ;eneHllH IIqoTepMbl 0 =:= 0(11) ra:Ja )l;lIH pa::mwiHhlx· qJllKCHc 
. · pcrnaHHhI_JC . 3Ha1Jem1i1": 8HeprniI B3aHMO)];el!CTBHH a;a;a.TOMOB c( 8B) lI :·T~~rrepac 

TYPhI cHcTeMh! /3 = ( k' B T)7 ~ ( 8B)':: 1 · rroKa3aJIII Heoµ;H03Ha'IHJJO 3a13nc1ufOCTh. . 
. 0(v) npu 60JiblliIIX 8Hepru.il:x B3aIIMop;el!CTBIIH Me)KAY a;a;aTOMaMu; T,e':·cmibHhl~ -
B3anMop;eikTBIIH Me:iKAY cop6npyeMbIMII 'IaCTIIQ8.MII : "npHBO'ASIT K cyll,\eCTBeHHO 
HeJIIIHeHHOII 3_aatt.cIIMOC'rII,Il()Kp~I'rlIH OT K'oI_I~~HTp~tju~,[4]:. ,; :-.~. . .·• ~ 

.C~cTCl\fa ypaBHeH.IIll (2)-:--(5) BBIIp;}'cJIO)K~Oll HeJII~Hel!HOII CB.imn KOHQeHTpa~ 
ll;llll r&Ja v(f,, ,) II IlOKpbITIIH 0({ 1 r) 6brna pemeHa 'IIICJICHIIO .c IlOJ110lll,b!O aBM 
[4]'. Cnep;y~i OTMeTIITh, 'ITO B nccnep;yeMOII _11aMi1"~.,mµ;eirn; B OTlIII'IMe 01: fmBe
CTHh~X MO,lJ;eJiell )];IIHaMIIKll cop6u;irn Bell,\eCTBa [5,6], ~ HBHOr:,t BHAe Y'IHThIBaeTCH 
B3aHMO)];el!CTBHe cop6upyeMhlX 'IaCTIIQ. . ' . . •. . . . •.· . . . . 

· Ha PIIc:I.1-1.5 II 2.1::.:..2.5 npeµ;ciaBJieHhI pe3y~iTaThr'<incnennoro peweHHH 
ClICTCMhl ypanne)rnir '(2)~(5) p;JiH IIHTll . MOMe!fTOB apeMeiiu: '.; 7 ~ 0.1, 0.3, 0.5, 0:7 
ll 1.0. Pe3yRhTaTbI BhI'IIICJieHIIH B paMK~X KXIT H3'o6pa)IrnHhi ca'noWHhIMll lIH'.: .. 
HHHMII, B ITMIT.:_~YHKTHpHM~H. PiicyHKII 1.1,'n f:1·cooTBeTCTBYIOT ;;vrnaMHKe---: 

nepeHOC? r&Ja 6ea y'IeTa BJIIIH_HlIH_ cop6n;IIOHHhIX rrpon;eccoB: Ha Pnc.1.2-:-1:5 ii ·, 
2.2-2.5 nciKa3aHM-3BOlllOQlIH KQHQeHTpa~IIIIV({,r),ra3a~y~eTOM npon;~~COB. 
a;a;cop6u;nii II ;a;ecop6uuu 'IaCTIIQ. fe3yllhTaTbI;'~pep;cTaBJieHHbie H~ Piic:l.2-

. 'L5 H 2.2-2.5, COOTBeTCTBeHIIO nony'IeHbI rrpn crrep;ylOll,\lIX 3Ha'IeHIIHX napaMe-
-Tpa B3a~Mop;eiicTBllH'Me:iKp;y_ c6p911pyeMblMH 'Ia~TIIdaM~:· µ_i = 0.0, l~O, t5 II 
. 2.5. .·-. . . .. , . . , . . . · · ,. , . . 

,Alianm~ :IlpHMhIX pa~'Ie10B- ypamie~IIII HepaBHOB~CHOII ;a;uiHJ.Mll~U cop 61:\HII 
'yKa3bIBaeT, ~TO • I c-yBelIWfeHHeM ~HeprHWB3allMO/];eMCTBllH a;a;aTOMOB'tT;e. iipn . 

./3€ :::,. Lo) ;BOlllOll;HH: \ B3aHMOC~S13llHHblX·,; "Be'iin'IllH v(f, ,) i/ 0(~, r) HOCHT'CYII.\e

CTB,eHHO HelIUHeHHhlH, ~epe;y~p~~ll x~¥~KT~~: TaK~M o6pa3C>·M, OH BbIHBIIJI .· 
. . , (½~ ~ .. .:r:tai.:1wtl t.i-;~ 1 
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· Ily3hIHHH H.B., <l>eASIHHH B.K., XoJIMYPOAOB X.T. 
q11CJieHHhIH amw113 npou;eccoB 
B aAcop6u;110HHOH c11CTeMe c aKTHBHOH noaepxHOCThID 

P17-94-135 

HcCJieAOBaHa AHHaMHKa nepeHoca ra3a cop6npyIDm;nxcSI qacr11u;. Pe3yJih
TaThl IlOJiyqeHbl AJI51 pa3JIHqffhIX 3HaqeHHH 3Hepnm B3aHMOAeHCTBH51 Me)I(AY 
. cop6npyeMhIMH qacrnu;aMH B paMKax Tpex npn6JIH)I(eHHH yqeTa KOPPeJI51D;HOH
HhIX 3q>q>eKTOB. 

Pa6oTa BhmOJIHeHa B Jia6opaTOpnn TeopeTnqecKoii q>H3HKH HM.H.H.Boro
JII06oaa OH5IH. 

TTpenpttHT O6-he1111HeHHOI'O 11IICT11Tj'Ta 1111epHbIX !1CCJiel10BaH11i-i. ,r:i:y6Ha, 1994 
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Numerical Analysis of Processes 
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The transfer dynamics of gas of the adsorbing particles is investigated. The 
results are obtained for the various values of adatoms interaction energies and 
in the thi:ee approximations of particles correlation effects. 

The investigation has been performed at the Bogoliubov Labotatory of 
Theoretical Physics, JINR. 
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