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UDK: 533, 536.75, 537.75, 536-12.11PACS: 05.60.+w, 05.70.Ln, 05.20.Dd, 52.25.Dg, 52.25.FiNormal~ni� rozv'�zok k�netiqnogo r�vn�nn� Enskoga-Landaudl� dvokomponentnoÝ sistemi zar�d�enih tverdih sfer metodomQepmena-Enskoga. Qisel~ni� pozpahunok koef�c�ntiv perenosudl� sumixe� Ar-Kr, Ar-Xe, Kr-XeO.�.Kobrin, �.P.Omel�n, M.V.TokarqukAnotac��. Proponut~s� k�netiqne r�vn�nn� Enskoga-Landau dl� baga-tokomponentnoÝ sistemi zar�d�enih tverdih sfer, wo otrimane metodomner�vnova�nogo statistiqnogo operatora z r�vn�nn� L�uv�l� �z modif�ko-vano� graniqno� umovo�. Na osnov� c~ogo r�vn�nn� dl� b�narnoÝ sum�x�metodom Qepmena-Enskoga u perxomu nabli�enn� zna�deno normal~ni�rozv'�zok � koef�c�nti perenosu: ob'mnu � ta zsuvnu � v'�zkost�, teplo-prov�dn�st~ �, koef�c�nti vzamnoÝ difuz�Ý D�� ta termodifuz�Ý D�T.Pro-vedeno qisel~n� rozrahunki �, �, D��, D�T dl� b�narnih sum�xe� Ar-Kr,Ar-Xe, Kr-Xe z r�znimi sp�vv�dnoxenn�mi koncentrac�� u vipadkah v�d-sutnost� ta na�vnost� dalekos��noÝ (kulon�vs~koÝ) vzamod�Ý. Rezul~tatipor�vn�no z danimi �nxih teor�� � eksperimentu.The normal solution to the Enskog-Landau kinetic equation for two-component system of charged hard spheres using the Chapman-Enskog method. Numerical calculation of transport coe�cients formixtures Ar-Kr, Ar-Xe, Kr-XeA.E.Kobryn, I.P.Omelyan, M.V.TokarchukAbstract. Enskog-Landau kinetic equation for manycomponent system ofcharged hard spheres, which has been obtained from the Liouville equationwith modi�ed boundary condition by the method of nonequilibrium statisticaloperator, is proposed. On the basis of this equation the normal solution andtransport coe�cients such as bulk � and shear � viscosities, thermal conductiv-ity �, mutual di�usion D�� and thermal di�usion D�T have been obtained fora binary mixture in the �rst approximation using Chapman-Enskog method.Numerical calculations of �, �, D�� and D�T for mixtures Ar-Kr, Ar-Xe, Kr-Xewith di�erent concentrations of compounds have been evaluated for the casesof absence and presence for long-range (Coulomb) interaction. The results arecompared with those ones from other theories and experiment.Podat~s� do Physica ASubmitted to Physica Ac �nstitut f�ziki kondensovanih sistem 1996Institute for Condensed Matter Physics 1996



1 Preprint1. VstupK�netiqne r�vn�nn� Enskoga-Landau dl� odnokomponentnoÝ sistemizar�d�enih tverdih sfer [1]  v�dnosno novim. Vivedene z perxihprincip�v statistiqnoÝ mehan�ki vono dobre opisu procesi pereno-su v pom�rno gustih sistemah, a �ntegral z�tknen~ takogo r�vn�nn�ne ma neanal�tiqnost� na malih v�dstan�h. Qisel~n� rozrahunkidl� zsuvnoÝ v'�zkost� � ta teploprov�dnost� � na osnov� normal~nogorozv'�zku c~ogo r�vn�nn� metodom Qepmena-Enskoga pokazali dobresp�vpad�nn� teor�Ý z eksperimental~nimi danimi [2]. V [3,4] dl� c~o-go r�vn�nn� buv zna�deni� nestac�onarni� rozv'�zok � koef�c�ntiperenosu metodom graniqnih umov [5], �k� u vipadku stac�onarnogoprocesu sp�vpadali z rezul~tatami [2]. Odnak, �k � bud~-�ka odno-komponentna sistema, vona zalixalas~ lixe model~no� [6,7].Tradic��ni� �nteres do bagatokomponentnih sitem, zokrema dob�narnih sum�xe� gustih gaz�v, r�din ta plazmi, v ostann� roki p�d-silivs� we � tim, wo suttvi� postup u rozvitku obqisl�val~noÝtehn�ki dozvoliv v�dnosno legko dopovn�vati teor�� rezul~tata-mi matematiqnogo model�vann�. K�netiqn� koef�c�nti ner�vnova�-nih sistem dosl�d�uvalis~ r�znimi metodami: po teor�Ý Bhatnagara-Grossa-Kruka [8], Gr�na-Kubo [9,10], metodom Frosta [11], pri pod-nann� k�netiki � r�vn�n~ nel�n��noÝ g�drodinam�ki [12], v odnor�din-nomu nabli�enn� [13,14]. Zd��snena matematiqna pobudova rozxire-noÝ termodinam�ki gustih gaz�v � r�din (zokrema sum�xe� �z tverdihsfer v ramkah teor�Ý RET [1]) [15], dovedena termodinam�qna sum�s-n�st~ k�netiqnih r�vn�n~ tipu Enskoga dl� M -komponentnih si-stem ta Enskog-pod�bnih k�netiqnih r�vn�n~ dl� reagu�qih sum�xe�[16,17], por�vn�no rezul~tati makroskop�qnih � m�kroskop�qnih te-or�� [18,19]. Odnoqasno z vdoskonalenn� metod�v rozrahunku k�ne-tiqnih koef�c�nt�v v�dbuvalas~ tako� optim�zac�� qisel~nih mo-del�van~ Monte-Karlo ta molekul�rnoÝ dinam�ki [20{22]. U de�-kih vipadkah qisto teoretiqn� model� � zadaq� nosili tako� pri-kladni� harakter: model~ Grossa-D�eksona [23], obernena zadaqateploprov�dnost� [24], efektivn� koef�c�nti perenosu [25{27]. To-mu prirodn�m bulo ba�ann� rozvinuti teor�� [1,2] na bagatokompo-nentn� sistemi. Tim b�l~xe, wo dl� zar�d�enih sistem posl�dovnoÝteor�Ý we ne �snu. �kwo v robotah [8{27] � rozrahovuvalis~ k�ne-tiqn� koef�c�nti (tak� �k v'�zk�st~ �, prov�dn�st~ �, teploprov�d-n�st~ �, koef�c�nti vzamnoÝ difuz�Ý D�� ta termodifuz�Ý D�T), toskr�z~ v�dm�qat~s�, wo na�krawe sp�vpad�nn� z eksperimental~ni-mi danimi (a tako� MC ta MD)  dl� nezar�d�enih sistem � pri
ICMP{96{21U 2v�dnosno nevisokih gustinah. V [21], zokrema, v�dm�qat~s�, wo privisokih gustinah sp�vpad�nn� pogane (teor�� ne prac�). A v [22] naosnov� rezul~tat�v MC p�dsumovut~s�, wo � krawe sp�vpada z eks-perimentom, n�� � u pereva�n�� b�l~xost� vipadk�v. Vzagal�, g�rxauzgod�en�st~ teor�Ý � eksperimentu dl� teploprov�dnost� � v�domadavno. Pov'�zane ce perx za vse z tim, wo �z zb�l~xenn�m gustinisistemi sil~no zrosta rol~ m��qastinkovih korel�c��, �k� trebavrahovuvati [28]. Ce, v svo� qergu, privodit~ do zm�n v lokal~nihzakonah zbere�enn�, wo vikoristovu�t~s� pri rozv'�zuvann� k�ne-tiqnih r�vn�n~ [3].U dan�� robot� proponut~s� k�netiqne r�vn�nn� Enskoga-Lan-dau dl� bagatokomponentnoÝ sistemi zar�d�enih tverdih sfer, �ogonormal~ni� rozv'�zok metodom Qepmena-Enskoga ta koef�c�nti pe-renosu dl� b�narnoÝ sum�x�. Vperxe teoretiqna qastina c�Ý robotibula zaproponovana avtorami v [29,30] � dopovn�t~s� rezul~tata-mi qisel~nih rozrahunk�v dl� b�l~xost� k�netiqnih koef�c�nt�v �por�vn�nn� Ýh z eksperimental~nimi danimi ta MD. Okrema uva-ga zvertat~s� na obqislenn� 
-�ntegral�v dl� dalekos��nogo tipuvzamod�Ý (u danomu vipadku kulon�vs~kogo), zokrema, na znahod�en-n� rad�usa statiqnogo ekranuvann�; a tako� na koordinatn� funkc�Ýrozpod�lu u virazah dl� koef�c�nt�v perenosu.2. Poqatkov� sp�vv�dnoxenn�Rozgl�nemo ner�vnova�nu sistemu N klasiqnih qastinok, wo skla-dat~s� z M sort�v zar�d�enih tverdih sfer. K�l~k�st~ qastinokko�nogo sortu r�vna N�, de � prob�ga vs� znaqenn� v�d 1 doM , pri-qomu MP�=1N� = N . Masi qastinok r�vn� m�, vs� razom voni za�ma-�t~ ob'm V . Vva�at~s�, wo vikonut~s� termodinam�qna granic�:N !1, V !1, to N=V = const. Zar�di qastinok r�vn� Z�e, de e {absol�tne znaqenn� veliqini zar�du elektrona, a Z� 2Z. Sistemav c�lomu  elektrone�tral~no�. Ce oznaqa, wo u vipadku r�zno�-menno zar�d�enih qastinok vikonut~s� umova elektrone�tral~-nost� MP�=1N�Z� = 0. U protile�nomu vipadku, koli rozgl�da�t~-s� lixe pozitivno zar�d�en� �oni (sum�x� �on�zovanih gaz�v), ne�-tral�zu�qe pole elektron�v vva�at~s� kontinuumom, wo  skr�z~odinakovim, post��nim ta nequtlivim do zm�n v sistem� pozitivnozar�d�enih �on�v.



3 PreprintGam�l~ton�an sistemi mo�na predstaviti u takomu vigl�d�:H = MX�=1 N�Xj�=1 pj�2m� + 12 MX�=1 MX�=1 N�Xj�=1 N�Xk�=1j� 6=k� pri �=� �(jrj� � rk� j);de �(jrj� � rk� j) = �(jrj�k� j) = �hs(jrj�k� j) + �l(jrj�k� j) povnim potenc�alom m��qastinkovoÝ vzamod�Ý, wo skladat~s� zbliz~kos��noÝ (tverdosfernoÝ) �hs(jrj�k� j) ta dalekos��noÝ (u na-xomu vipadku { kulon�vs~koÝ) �l(jrj�k� j) vzamod��:�hs(jrj�k� j) = limc!1�c(jrj�k� j) = � c; jrj�k� j < ���;0; jrj�k� j > ���;�l(jrj�k� j) = 8<: 0; jrj�k� j < ���;Z�Z�e2jrj�k� j ; jrj�k� j > ���:Stan takoÝ sistemi opisut~s� klasiqno� ner�vnova�no� N -qastinkovo� funkc�� rozpod�lu % �xN ; t�. Rozgl�nemo dal� detal~-no vipadok dvosortnoÝ sistemi, tobto vipadok, koli M = 2. Tod�ner�vnova�na N -qastinkova funkc�� rozpod�lu % �xN ; t� % �xN ; t� = % �(xa)Na ; (xb)Nb ; t�= % �xa1; xa2; : : : ; xaNa ; xb1; xb2; : : : ; xbNb ; t� ;zadov�l~n� r�vn�nn� L�uv�l� ta umovu normuvann� [1,2]. Odnak udvosortnomu vipadku N -qastinkovi� operator L�uv�l� matime novustrukturu, wo vrahovu bagatosortn�st~ sistemi, a same:LN = MX�=1 N�Xj�=1L(j�) + 12 MX�=1 MX�=1 N�Xj�=1 N�Xk�=1j� 6=k� pri �=� L(j�; k�);L(j�) = �ipj�m� @@rj� ;L(j�; k�) = i@�(jrj� � rk� j)@rj�  @@pj� � @@pk� ! :
ICMP{96{21U 43. K�netiqne r�vn�nn�K�netiqne r�vn�nn� dl� odnoqastinkovoÝ funkc�Ý rozpod�lu qasti-nok sortu � f1(x�1 ; t) mo�na otrimati tak samo, �k � dl� vipadkuodnosortnoÝ sistemi z tim, wo budut~ zm�ni pov'�zan� z bagatosort-n�st� sistemi. Zokrema, u nabli�enn� \parnih" z�tknen~ ce r�vn�n-n� matime taki� vigl�d:� @@t + iL(1�)� f1(x�1 ; t) = � MX�=1 Z dx�2 iL(1�; 2�) � (3.1)lim�!�1 eiL2� g2(r�1 ; r�2 ; t+ � )f1(x�1 ; t+ � )f1(x�2 ; t+ � );de g2(r�1 ; r�2 ; t) = �n(r�1 ; t)n(r�2 ; t)��1f2(r�1 ; r�2 ; t);f2(r�1 ; r�2 ; t) = Z d� 0N n2(r�1 ; r�2 (x0)N ; t)%q �(x0)N ; t� :R�vn�nn� (3.1) formal~no v�dr�zn�t~s� v�d analog�qnogo r�vn�nn�dl� odnosortnoÝ sistemi lixe na�vn�st� sumuvann� za sortami usvoÝ� prav�� qastin� (v �ntegral� z�tknen~). Z (3.1) k�netiqne r�v-n�nn� Enskoga-Landau dl� dvokomponentnoÝ sistemi zar�d�enihtverdih sfer bulo vperxe otrimane v [29] � ma vigl�d:� @@t + iL(1�)� f1(x�1 ; t) = (3.2)I(0)E (x�1 ; t) + I(1)E (x�1 ; t) + IMF (x�1 ; t) + IL(x�1 ; t);de dodanki sprava  �ntegralami z�tknen~, wo obumovlen� vkladomv�d pevnogo tipu m��qastinkovoÝ vzamod�Ý. Perxi� ta drugi� z nih{ �ntegrali z�tknen~ tipu Enskoga teor�Ý RET [1,2]:I(0)E (x�1 ; t) = MX�=1 Z dv�2 d" db b g�� g��2 (���jn; �)� (3.3)�f1(r�1 ;v�01 ; t)f1(r�2 ;v�02 ; t)� f1(r�1 ;v�1 ; t)f1(r�2 ;v�2 ; t)�;I(1)E (x�1 ; t) = MX�=1�3�� Z d^r��12 dv�2 �(^r��12 � g��)(^r��12 � g��)�



5 Preprint�^r��12 g��2 (r��12 jn; �)� (3.4)hf1(r�1 ;v�01 ; t)rf1(r�2 ;v�02 ; t)� f1(r�1 ;v�1 ; t)rf1(r�2 ;v�2 ; t)i+12 h^r��12 � rg��2 (r��12 jn; �)i�hf1(r�1 ;v�01 ; t)f1(r�2 ;v�02 ; t) + f1(r�1 ;v�1 ; t)f1(r�2 ;v�2 ; t)i�;nastupni� dodanok { ce vklad, rozrahovani� u nabli�enn� teor�Ýseredn~ogo pol� KMFT [1,2]:IMF (x�1 ; t) = (3.5)1m� MX�=1 Z dr�2 @@r�1 �l(jr��12 j)g��2 (r�1 ; r�2 ; t) @@v�1 f1(x�1 ; t)n�(r�1 ; t);ostann�� dodanok  �ntegralom z�tknen~ tipu Landau [1,2]:IL(x�1 ; t) = MX�=1 Z dv�2 d" db b g�� � (3.6)�f1(r�1 ;v��1 ; t)f1(r�2 ;v��2 ; t)� f1(r�1 ;v�1 ; t)f1(r�2 ;v�2 ; t)�:Tut v�n predstavleni� sproweno u bol~cman�vs~kopod�bn�� form�.C� formulu mo�na otrimati xl�hom perehodu do cil�ndriqnoÝsistemi koordinat, vvod�qi pric�l~ni� parametr b, azimutal~ni�kut rozs��nn� ", v�dstan~ po os� cil�ndra � �, �ntegru�qi po � zvrahuvann�m g2(r1; r2; t) ! 1. Pri rozv'�zuvann� r�vn�nn� metodomQepmena-Enskoga taka forma  zruqno�. �nx� poznaqenn� vikori-stan� u formulah (3.3) { (3.6),  takimi:b pric�l~ni� parametr,� analog lokal~noÝ obernenoÝ temperaturi," azimutal~ni� kut rozs��nn�,g�� v�dnosna xvidk�st~ qastinok sort�v � ta �,g��2 dvoqastinkova korel�c��na funkc��,m� privedena masa,m� parc�al~n� masi qastinok,n povna gustina qisla qastinok,n� parc�al~n� gustini qisla qastinok,^r��12 odiniqni� vektor vzdov� napr�mku r��12 ,�(x) odiniqna shodinkova funkc�� Hev�sa�da.
ICMP{96{21U 6Kr�m c~ogo, v�01 , v�02 { xvidkost� tverdih sfer p�sl� z�tknenn�:v�01 = v�1 + ^r��12 (^r��12 � g��);v�02 = v�2 � ^r��12 (^r��12 � g��);v��1 , v��2 { xvidkost� qastinok p�sl� kulon�vs~kogo rozs��nn�:v��1 = v�1+ Mv��;v��2 = v�1� Mv��;Mv�� = � 1m� Z d� @@r��12 �l(jr��12 j) 1g�� �����r��12 =pb2 + �2 :4. Normal~ni� rozv'�zok metodom Qepmena-Ens-koga u perxomu nabli�enn��k � zviqa�no, pri rozv'�zuvann� k�netiqnogo r�vn�nn� metodomQepmena-Enskoga u k�u nabli�enn� budemo vikoristovuvati zakonizbere�enn� dl� aditivnih �nvar�ant�v u (k � 1)�u nabli�enn�. Pa-rametrami skoroqenogo opisu viberemo tak samo, �k � v [2,3], g�dro-dinam�qn� gustini masi, �mpul~su ta energ�Ý:�(r1; t) = MX�=1 Z dv�1 f1(x�1 ; t)m�;�(r1; t)V (r1; t) = MX�=1 Z dv�1 f1(x�1 ; t)m�v�1 ;�(r1; t)!k(r1; t) = MX�=1 Z dv�1 f1(x�1 ; t)m� (c�1 )22 :Zakon zbere�enn� dl� �(r1; t) matime vid r�vn�nn� neperervnost�,tod� �k dl� r�vn�nn� ruhu ta r�vn�nn� balansu energ�Ý otrimamonastupne:�(r1; t)dV (r1; t)dt = � @@r1P$0(r1; t); (4.1)�(r1; t)d!k(r1; t)dt = � @@r1q�(r1; t)�P$�(r1; t) : @@r1V (r1; t) +MX�;� V �d (r1; t) Z dr��12 @@r��12 �l �jr��12 j�n�(r�1 ; t)n�(r�1 + r��12 ; t);



7 Preprintde P$0(r1; t) = P$k(r1; t) +P$hs(r1; t) +P$mf (r1; t);P$�(r1; t) = P$k(r1; t) +P$hs(r1; t);q�(r1; t) = qk(r1; t) + qhs(r1; t);V �d (r1; t) { difuz��na xvidk�st~ qastinok sortu �:V �d (r1; t) = hc�(r1; t)i; c�(r1; t) = v�1 � V (r1; t);h: : :i oznaqa zaserednenn� z odnoqastinkovo� funkc�� rozpod�luf1(x�1 ; t). U nul~ovomu nabli�enn�, koli f1(x�1 ; t) vibirat~s� u vi-gl�d� lokal~no-r�vnova�noÝ maksvelovoÝ funkc�Ý rozpod�luf (0)1 (x�1 ; t) = n�(r�1 ; t)� m�2�kT (r�1 ; t)�3=2exp(�m��c�1 (r�1 ; t)�22kT (r�1 ; t) ) ;dl� veliqin P$0(r1; t), q�(r1; t), V �d (r1; t) oder�imo tak� virazi:P$k = I$P k; P k = MX�=1n�kT; (4.2)P$hs = I$P hs; P hs = 23�kT MX�;� n�n��3��g��2 (�jn; �) ;P$mf = I$Pmf ; Pmf = �23� MX�;� n�n� 1Z��� dx x3 ��l��(x)�0 g��2 (x);P$l = 0; qk = qhs = qmf = ql = 0; V �d (r1; t) = 0:Vikoristovu�qi zakon zbere�enn� masi ta r�vn�nn� (4.1) u nu-l~ovomu nabli�enn� z vrahuvann�m vidu dl� P$0(r1; t), P$�(r1; t),q�(r1; t) ta V �d (r1; t) (4.2), budemo xukati rozv'�zok r�vn�nn� (3.2)u perxomu nabli�enn� v form�:f1(x�1 ; t) = f (0)1 (x�1 ; t)�1 + '(x�1 ; t)�; (4.3)
ICMP{96{21U 8de popravka '(x�1 ; t) zapisut~s� qerez pol�nomi Son�na-Lagera:'(x�1 ; t) = �r m�2kT E��m�(c�1 )22kT �nc�1d��r m�2kT A��m�(c�1 )22kT � c�1r lnT� m�2kT B��m�(c�1 )22kT ��c�1c�1 � 13(c�1 )2 I$�:Tut E�(x) = 1Xn=0E�nL3=2n (x);A�(x) = 1Xn=0A�nL3=2n (x);B�(x) = 1Xn=0B�nL5=2n (x);Lrn(x) = nXm=0(�1)mxm n!� (n+ r + 1)m!� (m+ r + 1)� (n�m + 1) ;d� � d�(r�1 ; t) { difuz��na termodinam�qna sila �-komponentisum�x� [31]. Dl� veliqin d� vikonut~s� r�vn�st~:MX�=1d�(r�1 ; t) = 0:V odnosortnomu vipadku difuz��n� termodinam�qn� sili v�dsutn�.P�dstanovka rozv'�zku (4.3) v r�vn�nn� (3.2) zvede �ogo do neod-nor�dnogo �ntegral~nogo r�vn�nn� tipu Fredgol~ma. Tomu v�drazumo�na zapisati dodatkov� umovi dl� �ogo rozv'�zuvann�: ce orto-gonal~n�st~ pravoÝ qastini (3.2) do rozv'�zk�v v�dpov�dnogo odnor�d-nogo r�vn�nn�. Osk�l~ki ostann�mi  parametri skoroqenogo g�dro-dinam�qnogo opisu, to dodatkov� umovi p�sl� matematiqnih peretvo-ren~ naberut~ vidu:Eb0 = �nanbrmambEa0 ;Ab0 = �nanbrmambAa0:



9 PreprintCe sl�d vrahovuvati pri znahod�enn� koef�c�nt�v rozkladu E�n ,A�n,B�n . Tod� vinika k�l~ka nezale�nih nesk�nqennih sistem r�vn�n~.Zna�ti toqni� rozv'�zok takih sistem nemo�livo. Dovodit~s� ob-me�uvatis~ k�l~koma perximi qlenami rozkladu. Na praktic� [31]xuka�t~, �k pravilo, lixe veliqini E�0 , B�0 ta A�0 , A�1 . Kr�m togo,sl�d tako� mati na uvaz� te, wo z�tknenn� odinakovih qastinok danul~ovi� vklad v silu vikonann� pri pru�nomu rozs��nn� zakon�vzbere�enn� masi, �mpul~su ta energ�Ý.Osnovn� r�vn�nn� dl� znahod�enn� koef�c�nt�v A�0 , A�1 ta Ýhsimvol~ni� rozv'�zok predstavleno v dodatkuA. Te � same zroblenodl� veliqin B�0 v dodatku B.5. Koef�c�nti perenosuVrahovu�qi (4.3) { predstavlenn� dl� odnoqastinkovoÝ funkc�Ý roz-pod�lu u perxomu nabli�enn�, mo�na zapisati viraz dl� gustinipotoku masi �-komponenti sum�x� [32]:j�(r�1 ; t) = ���1n2m�m�D��d�(r�1 ; t)�D�Tr lnT (r�1 ; t);de D�� { koef�c�nt vzamnoÝ difuz�Ý, a D�T { koef�c�nt termodi-fuz�Ý �-komponenti sum�x�. V nabli�enn� nul~ovogo pol�nomaD�� = � n��m�nr kT2m�E�0 ; (5.1)D�T = m�n�r kT2m�A�0 : (5.2)Zv�dsi legko zapisati viraz dl� termodifuz��nogo sp�vv�dnoxenn�:kT = �n2m�m� DTD�� = � 1n A�0E�0 :Ostatoqni� viraz dl� koef�c�nt�v termodifuz�Ý mo�na zapisati�z vrahuvann�m vidu A�0 z dodatku A. Dl� obqislenn� veliqin E�0zruqno pere�ti do novih zm�nnih { zm�nnih centru �nerc�Ý. Pri ta-kih peretvorenn�h c� veliqini rozrahovu�t~s� toqno. Ce da zmoguzapisati viraz dl� koef�c�nta vzamnoÝ difuz�Ý v anal�tiqnomu vi-gl�d�: E�0 = �3�m�8�n� r�m�m� �g��2 (���jn; �) ��
(1;1)hs + ��
(1;1)l ��1;D�� = 3�8nr�kT2m� �g��2 (���jn; �) ��
(1;1)hs + ��
(1;1)l ��1 :
ICMP{96{21U 10Veliqini ��
(r;p)hs , ��
(r;p)l { ce 
-�ntegrali [33]. Õh oznaqenn� � ro-zrahunok podano v dodatku C.Kr�m koef�c�nt�v termodifuz�Ý ta vzamnoÝ difuz�Ý v perxomunabli�enn� mo�na rozrahuvati tako� tenzor v'�zkih napru�en~P$0(r1; t) ta vektor teplovogo potoku q�(r1; t) � otrimati �nx� k�ne-tiqn� koef�c�nti. Rozrahunki dadut~:P$(r1; t) = P (r1; t)I$� ��r : V (r1; t)�� 2�S$(r1; t);q(r1; t) = ��rT (r1; t) + MX�=1!�d�:Tut � { sumarni� koef�c�nt ob'mnoÝ v'�zkost� sum�x�:� = 89 MX�;�=1�4�� g��2 (���jn; �)n�n�m�m�p2�m�kT= MX�;�=1���; (5.3)� { sumarni� koef�c�nt zsuvnoÝ v'�zkost� sum�x�:� = 35� + 12 MX�=1n�kT � (5.4)241 + 2�15 MX�=1 n��3�� g��2 (���jn; �)"1 + m�B�0m�B�0 #35B�0 ;� { sumarni� koef�c�nt teploprov�dnost� sum�x�:� = 32 MX�;�=1 km�m� �12(m� +m�) � 18 (m� �m�)2m� +m� ��3 ��� +54 MX�=1n�kr2kTm� � (5.5)241� A�0A�1 + �5 MX�=1n��3�� g��2 (���jn; �)"1 + m3=2� A�1m3=2� A�1 #35A�1 ;!� = 54nn�s2k3T 3m� E�0 :



11 PreprintDl� otrimanih koef�c�nt�v perenosu (5.1) { (5.5) va�livo roz-gl�nuti graniqni� vipadok , koli k�l~k�st~ sort�v M = 1. Tod�ma�t~ otrimuvatis~ rezul~tati vipadku odnokomponentnoÝ siste-mi zar�d�enih tverdih sfer u kompensu�qomu pol� [2]. U c~omuneva�ko perekonatis~, �kwo poklastima = mb = m;na + nb = n;E�0 = A�0 = 0;B�0 = B�0 = B0:Ot�e v tak�� sistem� difuz�Ý ta termodifuz�Ý ne bude (vnasl�dokv�dsutnost� d�). A r�vn�st~ A�0 = 0 vinika vnasl�dok umovi Fred-gol~ma.6. Qisel~n� rozrahunkiDl� veliqin D�� (5.1), D�T (5.2), � (5.3) ta � (5.4) buli zd��snen�qisel~n� rozrahunki. Ob'ktom dosl�d�enn� vibrano sum�x� �nert-nih gaz�v: Ar-Kr, Ar-Xe, Kr-Xe. Ne�tral~n� � zar�d�en� sum�x� takihgaz�v krawe p�dhod�t~ p�d model~ zar�d�enih tverdih sfer, wo tutrozgl�dat~s�, n�� �k�s~ �nx� sum�x�, de komponenti mo�ut~ matiskladnu molekul�rnu strukturu. Koef�c�nti perenosu rozrahovu-valis~ pri k�l~koh f�ksovanih bezrozm�rnih gustinah u xirokomuf�ziqno real~nomu dl� cih sum�xe� �nterval� temperatur.Dl� ne�tral~nih sistem (Z� = 0) rezul~tati dl� de�kih k�ne-tiqnih koef�c�nt�v por�vn��t~s� z analog�qnimi rezul~tatamidl� lenard-d�ons�vs~kih r�din. Zokrema, v tablic� D. navedenopor�vn�nn� dl� zsuvnoÝ v'�zkost� ta vzamnoÝ difuz�Ý sum�x� Ar-Kr,wo rozrahovuvalis~ dl� r�dini metodami molekul�rnoÝ dinam�ki[34,35] ta k�netiqnoÝ teor�Ý efektivnogo d�ametra tverdih sfer [36] �metodom Qepmena-Enskoga (dana robota) dl� gazovoÝ sum�x�, dodatokD. Pri odinakovih por�dkah veliqin dl� v'�zkost� u r�dini vonaviwa, n�� u gazovoÝ sum�x�, �k � povinno buti. A dl� koef�c�ntavzamnoÝ difuz�Ý navpaki: pri odinakovih por�dkah veliqin u ga-zovoÝ sum�x� v�n viwi�, n�� u r�dini, wo tako�  f�ziqno v�rno.V �nxih robotah [37{40] bulo zna�deno rezul~tati vim�r�van~dl� zsuvnoÝ v'�zkost� lixe argonovoÝ komponenti v ne�tral~n��sum�x�. Znaqenn� parametr�v teor�Ý (��) bralis� z [41{45].Sp�vpad�n-n� z teor��  dobre.
ICMP{96{21U 12Na risunkah 1-60 zobra�eno graf�qn� zale�nost� koef�c�nt�vperenosu D�� , D�T, � ta � v�d temperaturi pri pevnih f�ksovanihharakternih gustinah. Zale�nost� dl� odnih � tih samih koef�c�n-t�v perenosu podano poparno: ne�tral~na sum�x (Z� = 0) { zar�d�e-na sum�x (Z� 6= 0). Ce dozvol� v�drazu v�zual~no sposter�gati �km�n�t~s� harakter poved�nki cih koef�c�nt�v pri vkl�qenn� da-lekos��noÝ vzamod�Ý (Z� 6= 0). Ne m�n� harakteru poved�nki lixeob'mna v'�zk�st~ �, osk�l~ki c� veliqina ne zale�it~ v�d Z�.Na risunkah 1-20 rozrahunki provodilis~ dl� vipadku, koliobidv� komponenti sum�x� odnakovo predstavlen�: n� = n� . Na ri-sunkah 21-40 legxoÝ komponenti sum�x�  vdv�q� b�l~xe, n�� va�qoÝ.Ce privodit~ �nod� do suttvoÝ zm�ni hodu l�n�� na risunkah. Napri-klad, koef�c�nti termodifuz�Ý dl� Kr ta Xe ma��e zr�vn�lis~ (ri-sunok 40). �kwo pri odinakovih koncentrac��h vklad legxoÝ kom-ponenti sum�x� v sumarnu veliqinu zsuvnoÝ v'�zkost� buv menxim(risunki 4, 10, 16), to teper v�n spoqatku  pereva�a�qim. Ale prizrostann� temperaturi pro�vl�t~s� dom�nuvann� va�qoÝ komponen-ti, � pri pevnomu znaqenn� T (r�znomu dl� ko�noÝ sum�x�) ce� vkladznovu  b�l~xim (risunki 24, 30, 36). Na risunkah 41-60 rozrahunkiprovodilis~ dl� vipadku, koli va�qoÝ komponenti sum�x�  vdv�q�b�l~xe, n�� legxoÝ. Forma zale�noste� koef�c�nt�v perenosu v�dtemperaturi u c~omu vipadku zalixilas~ tako� �, �k � na risun-kah 1-20. Odnak r�znic� m�� parc�al~nimi vkladami komponent vsumarne znaqenn� veliqini koef�c�nta perenosu zrosla. Dom�nu-vann� vkladu va�qih komponent sum�x� tut p�dsililos~, tod� �kvklad legxih komponent we b�l~xe poslabivs�.Na zak�nqenn� sl�d we dodati komentar stosovno viboru veliqing��2 (r) ta D, qerez �k�, zokrema, vira�a�t~s� k�netiqn� koef�c�n-ti. �kwo dl� ostann�h v ramkah metodu Qepmena-Enskoga otrimanoanal�tiqn� virazi, to znahod�enn� vidu g��2 (r) ta D  okremo� za-daqe�. Tomu v dan�� robot� dl� nih vikoristano gotov� v�e rezul~-tati. Veliqina D = 1=2� vibirat~s� �k rozv'�zok r�vn�nn�4� 2 = e2"p MX�=1n�X2�;X� = �Z� � �2 �2�1��Pm� [1 + ���]�1 ;Pm = MX�=1 n���Z�1 + ��� "1 + �2(1��) MX�=1 n��3�1 + ���#�1 ;



13 Preprint� = MX�=1��r3�; �� = �n�=6;zaproponovanogo v [46].A viraz dl� koordinatnoÝ funkc�Ý rozpod�lug��2 (r) buduvavs� na osnov� rezul~tat�v rob�t [47{50]. V [47] r�vn�n-n� Perkusa-�ev�ka dl� rad�al~noÝ funkc�Ý rozpod�lu v r�din� uza-gal~nene na vipadok M -komponentnoÝ sum�x�, v [48] g��2 (r) rozraho-vut~s� dl� �onnih sum�xe� u vipadku kulon�vs~koÝ ta ekranovanoÝkulon�vs~koÝ vzamod��. B�l~x preciz��na formula dl� obqislenn�g��2 (r) na osnov� nabli�enn� Perkusa-�ev�ka predstavlena v [49], av [50] { nove zamikann� dl� dl� r�vn�nn� Ornxte�na-Cern�ke si-stemi zar�d�enih qastinok �z specif�qnim potenc�alom vzamod�Ý,teoretiqn� rozrahunki por�vn��t~s� z rezul~tatamiMC. Pri obqi-slenn� koef�c�nt�v perenosu v dan�� robot� vikoristovuvalos~ odnez na�prost�xih predstavlen~ g��2 (r) na kontakti, a same:g��2 (��) = ��1 + �2 �+ 32���2�(�� � ��)� (1��)�2;g��2 (��) = ��1 + �2 �+ 32���2�(�� � ��)� (1��)�2;g��2 (���) = h��g��2 (��) + ��g��2 (��)i =2���;g��2 (���) = h��g��2 (��) + ��g��2 (��)i =2���:L�teratura[1] Zubapev D.N.,Mopozov V.G., Omel�n I.P., Tokapquk M.V. O kineti-qeskih upavneni�h dl� plotnyh gazov i �idkoste�. // TMF, 1991,tom 87, No 1, s. 113 - 129.[2] Kobryn A.E., Morozov V.G., Omelyan I.P., Tokarchuk M.V. Enskog-Landau kinetic equation. Calculation of the transport coe�cients forcharged hard spheres. // Physica A, 1996, vol. 230, No 1&2, p. 189-201.[3] Kobryn A.E., Omelyan I.P., Tokarchuk M.V. Nonstationary solution tothe Enskog-Landau kinetic equation using boundary conditions method.// Cond. Matt. Phys., 1996, No 8, p. 75-98.[4] Kobryn A.E., Omelyan I.P., Tokarchuk M.V. Normal solution to theEnskog-Landau kinetic equation using boundary conditions method. //Phys. Lett. A, (to be published).[5] Zubapev D.N.,Hon~kin A.D.Metod postpoeni� nopmal~nyh pexeni�kinetiqeskih upavneni� s pomow~� gpaniqnyh uslovi�. // TMF,1972, tom 11, No 3, s. 403-412.
ICMP{96{21U 14[6] Wallenborn J., Baus M. Kinetic theory of the shear viscosity of a stronglycoupled classical one-component plasma. // Phys. Rev. A, 1978, vol. 18,Mo 4, p. 1737-1747.[7] Cauble R., Duderstadt J.J. Model kinetic theories of one-component plas-mas. // Phys. Rev. A, 1981, vol. 23, p. 1969.[8] Santos A, Garz�o V. Self-di�usion in a dilute gas under heat and momen-tum transport. // Phys. Rev. A, 1992, vol. 46, No 6, p. 3276-3287.[9] Erpenbeck J.J. Transport coe�cients of hard-sphere mixtures I. // Phys.Rev. A, 1989, vol. 39, No 4, p. 4718.[10] Erpenbeck J.J. Transport coe�cients of hard-sphere mixtures II. Diam-eter ratio 0.4 and mass ratio 0.03 at low density. // Phys. Rev. A, 1992,vol. 45, No 4, p. 2298-2307.[11] Nazarenko I.I., Panevin I.G. Uprowenny� metod rasqeta �lektro-provodnosti, �lektronno� teploprovodnosti i termodiffuzii ar-gona. // TVT, 1989, tom 27, No 3, s. 482-489.[12] Yoshida N. Concentration dependence of the self-di�usion coe�cient ofhard spheres in solution. // Chem. Phys. Lett., 1983, vol. 101, No 6, p.555-561.[13] Pas M.F., Zwolinski B.J. Computation of the transport coe�cients ofdense uid neon, argon, krypton and xenon by molecular dynamics. //Mol. Phys., 1991, vol. 73, No 3, p. 471-481.[14] Pas M.F., Zwolinski B.J. Computation of the transport coe�cients ofbinary mixtures of argon-krypton, krypton-xenon and argon-xenon bymolecular dynamics. // Mol. Phys., 1991, vol. 73, No 3, p. 483-494.[15] Banach Z. Extended thermodynamics of uids versus the revised Enskogequation. // Physica A, 1987, vol. 145, p. 105-138.[16] Grmela M., Garcia-Colin L.S. Compatibility of the Enscog kinetic theorywith thermodynamics I. // Phys. Rev. A, 1980, vol. 22, No 3, p. 1295-1304.[17] Grmela M., Garcia-Colin L.S. Compatibility of the Enscog-like kinetictheory with thermodynamics II. Chemically reacting uids. // Phys. Rev.A, 1980, vol. 22, No 3, p. 1305-1314.[18] Sarman S., Evans D.J. Heat ow and mass di�usion in binary Lennard-Jones mixtures I. // Phys. Rev. A, 1992, vol. 45, No 4, p. 2370-2379.[19] Sarman S., Evans D.J. Heat ow and mass di�usion in binary Lennard-Jones mixtures II. // Phys. Rev. A, 1992, vol. 46, No 2, p. 1960-1966.[20] Erpenbeck J.J., Wood W.W. Self-di�usion coe�cient for the hard-sphereuid. // Phys. Rev. A, 1991, vol. 43, No 8, p. 4254-4261.[21] Schaink H.M., Hoheisel C. Molecular-dynamics study of the velocity-autocorrelation function and the self-di�usion coe�cient in multicom-ponent mixtures. // Phys. Rev. A., 1992, vol. 45, No 12, p. 8559-8565.[22] Galeev R.I.,Xurygin V.�.,�l~met~ev R.M. Vyqislenie sdvigovo�v�zkosti i teploprovodnosti �idkogo argona metodom sokrawennogoopisani�. // UF�, 1991, tom 36, No 3, s. 396-400.[23] Pan S., Storvick T.S. Kinetic theory calculations of pressure e�ects of



15 Preprintdi�usion. // J. Chem. Phys., 1992, vol. 97, No 4, p. 2671-2681.[24] Mel~nikov A.V., Taras�n K.N. Ob opredelenii ko�fficienta te-ploprovodnosti plazmy. // FP, 1991, tom 17, No 7, s. 880-884.[25] Bo�okin S.V., Bykov A.M. O processah perenosa v sluqa�no-neod-norodno� plazme v magnitnom pole. // FP, 1990, tom 16, No 6, s.717-722.[26] Aleksandrov N.L., Koqetov I.V. �lektronnye ko�fficienty pere-nosa v neravnovesno� slaboionizovanno� plazme pri naliqii kulo-novskih stolknoveni�. // FP, 1991, tom 17, No 6, s. 728-734.[27] Sarman S., Evans D.J., Baranyai A. Mutual and self-di�usion in uidsundergoing strong shear. // Phys. Rev. A, 1992, vol. 46, No 2, p. 893-902.[28] Rigby M., Smith E.B., Wakeham W.A., Matland G.C. The forces betweenmolecules. Oxford, Clarendon Press, 1986.[29] Kobrin O.�.,Omel�n �.P.,Tokarquk M.V.K�netiqne r�vn�nn� Ensko-ga-Landau dl� dvokomponentnoÝ gustoÝ plazmi. Rozv'�zok, koef�c�n-ti perenosu. / Preprint �FKS-93-19U, L~v�v, 1993, 40 s.[30] Kobryn A.E., Omelyan I.P. Enskog-Landau kinetic equation for two-component dense plasma. The solution, transport coe�cients. In: Pro-ceedings, Contributed papers of International Conference \Physics inUkraine", volume: Plasma physics. Kiev, June 22-27, 1993, p. 135-138.[31] Silin V.P. Vvedenie v kinetiqesku� teopi� gazov. M., Nauka, 1971.[32] Cussler E.L. Multicomponent di�usion. Amsterdam, Elsevier, 1976.[33] Fepcigep D�., Kapep G.Matematiqeska� teopi� ppocessov pepenosav gazah. M., Mip, 1976.[34] Michels J.P.J., Trappeniers N.J. // Physica A, 1985, vol. 133, p. 281.[35] Gardner P.J., Heyes D.M., Preston S.R. Molecular dynamic computersimulations of binary Lennard-Jones uid mixtures: thermodynamics ofmixing and transport coe�cients. // Mol. Phys., 1991, vol. 73, No 1, p.141-173.[36] Castillo R., Villaverde A.V., Orozco J. Prediction of transport propertiesfor Lennard-Jones uids and their binary mixtures using the e�ective-diameter hard-sphere kinetic theory. // Mol. Phys., 1991, vol. 74, No 6,p. 1315-1334.[37] Ely F.G., McQuarrie A.D. Calculation of dense uid transport propertiesvia equilibrium statistical mechanical perturbation theory. // J. Chem.Phys., 1974, vol. 60, No 11, p. 4105-4108.[38] Vapgaftik N.B., Filippov L.P. Teploppovodnost~ gazov i �idko-ste� (sppavoqnye dannye). M., Izd. standaptov, 1970.[39] Vapgaftik N.B. Sppavoqnik po teplofiziqeskim svo�stvam gazov i�idkoste�. M., Nauka, 1972.[40] Tablicy fiziqeskih veliqin. Sppavoqnik pod pedakcie� akademi-ka I.K. Kikoina. M., Atomizdat, 1976.[41] Hanley H.J.M., Klein M.J. // J. Phys. Chem., 1972, vol. 76, p. 1743.[42] Hanley H.J.M. // J. Phys. Chem. Ref. Data, 1974, vol. 2, p. 619.[43] Hanley H.J.M., Watts R.O. Molecular dynamics studies of an m� 6� 8
ICMP{96{21U 16uid. // Physica A, 1975, vol. 79, No 4, p. 351-376.[44] U.Balucani, M.Zoppi. Dynamics of the liquid state. Oxford, ClarendonPress, 1994.[45] P.A.Egelsta�. An introduction to the liquid state, 2-nd edn. Oxford,Clarendon Press, 1994.[46] Blum L., H�ye J.S. Mean spherical model for asymetric electrolytes II.Thermodynamic properties and pair correlation function. // J. Phys.Chem., 1977, vol. 81, No 3, p. 1311-1316.[47] Lebowitz J.L. Exact solution of generalized Percus-Yevick equation for amixture of hard spheres. // Phys. Rev., 1964, vol. 133, No 4A, p. 895-889.[48] Copestake A.P., Evans R. Charge ordering and the structure of ionicliquids: screened Coulomb versus Coulomb interionic potentials. // J.Phys. C, 1982, vol. 15, p. 4961-4974.[49] Kahl G., Pastore G. Percus-Yevick pair-distribution functions of a binaryhard-sphere system covering the whole r-range. // J. Phys. A, 1991, vol.24, p. 2995-3011.[50] Babu C.S., Ichiye T. New integral equation theory for primitive modelionic liquids: from electrolytes to molten salts. // J. Chem. Phys., 1994,vol. 100, No 12, p. 9147-9155.A. Obqislenn� koef�c�nt�v A�nDv� vzamodopovn�van� nesk�nqenn� sistemi r�vn�n~ dl� znahod�en-n� koef�c�nt�v A�n mo�na zapisati v takomu vigl�d�:1Xr=0 h��(a)sr + �(ab;a)sr �Aar + �(ab;b)sr Abri = �(a)s ;1Xr=0 h��(b)sr + �(ba;b)sr �Abr + �(ba;a)sr Aari = �(b)s ;de veliqini �sr, �s ma�t~ �ntegral~nu strukturu � vira�a�t~s� qe-rez pol�nomi Lrn. Zagal~n� virazi dl� cih veliqin dovol� grom�zdk�,Ýh forma zale�it~ v�d strukturi �ntegralu z�tknen~, ale zagal~naforma  odinakovo� � povn�st� predstavlena v [31]. Rozgl�nemo vi-padok koli �ndeksi r, s pri�ma�t~ lixe dva znaqenn�: nul~ � odi-nic�, wo v�dpov�da nabli�enn� perxogo pol�noma. Tod� sistemasta sk�nqenno� � ÝÝ zruqno zapisati v matriqnomu vigl�d�:^aij ^Aj = ^bi;^Aj = col �Aa0 ; Aa1; Ab0; Ab1�; ^bi = col ��(a)0 ; �(a)1 ; �(b)0 ; �(b)1 �;



17 Preprintmatric� ^aij264 �(ab;a)00 = a11 �(ab;a)01 = a12 �(ab;b)00 = a13 �(ab;b)01 = a14�(ab;a)10 = a21 �(ab;a)11 + �(a)11 = a22 �(ab;b)10 = a23 �(ab;b)11 = a24�(ba;a)00 = a31 �(ba;a)01 = a32 �(ba;b)00 = a33 �(ba;b)01 = a34�(ba;a)10 = a41 �(ba;a)11 = a42 �(ba;b)10 = a43 �(ba;b)11 + �(b)11 = a44 375 :Zv�dsi za metodom Kramera v�drazu zapixemo rozv'�zok:Aa0 = 1det ^aij �������� b1 a12 a13 a14b2 a22 a23 a24b3 a32 a33 a34b4 a42 a43 a44 �������� ; Aa1 = 1det ^aij �������� a11 b1 a13 a14a21 b2 a23 a24a31 b3 a33 a34a41 b4 a43 a44 �������� ;Ab0 = 1det ^aij �������� a11 a12 b1 a14a21 a22 b2 a24a31 a32 b3 a34a41 a42 b4 a44 �������� ; Ab1 = 1det ^aij �������� a11 a11 a13 b1a21 a21 a23 b2a31 a31 a33 b3a41 a41 a43 b4 �������� :Veliqini aij mo�ut~ buti rozrahovan� � predstavlen� qerez takzvan� 
-�ntegrali (divis~ dodatok C.). Tod� dl� nih oder�imo:a11 = �nanbr32� m�ma �gab2 (�abjn; �)aa
(1;1)hs + aa
(1;1)l � ;a12 = a21 = �nanbr32� �m�ma�2 ��gab2 (�abjn; �) �52aa
(1;1)hs � aa
(1;2)hs �+ 52aa
(1;1)l � aa
(1;2)l � ;a13 = 4nanbr m��mb �gab2 (�abjn; �)ab
(1;1)hs + ab
(1;1)l � ;a14 = a23 = 4nanbp��m�mb�3=2 ��gab2 (�abjn; �) �52ab
(1;1)hs � ab
(1;2)hs �+ 52ab
(1;1)l � ab
(1;2)l � ;a22 = �nanbr32� �m�ma��
ICMP{96{21U 18 gab2 (�abjn; �)"(304 �m�mb�2 + 254 �m�ma�2) aa
(1;1)hs �5�m�ma�2 aa
(1;2)hs +�m�ma�2 aa
(1;3)hs + 2mamb(ma +mb)2 aa
(2;2)hs #+"(304 �m�mb�2 + 254 �m�ma�2) aa
(1;1)l �5�m�ma�2 aa
(1;2)l +�m�ma�2 aa
(1;3)l + 2mamb(ma +mb)2 aa
(2;2)l #!+n2ar 8� �gaa2 (�abjn; �)aa
(2;2hs + aa
(2;2l � ;a24 = 4nanb 1p� (m�)5=2mam3=2b ��gab2 (�abjn; �)�554 ab
(1;1)hs � 5ab
(1;2)hs + ab
(1;3)hs � 2ab
(2;2)hs �+554 ab
(1;1)l � 5ab
(1;2)l + ab
(1;3)l � 2ab
(2;2)l � :Rexta veliqin aij vira�at~s� qerez poperedn� prosto� zam�no��ndeks�v a! b � navpaki b! a:a31 = a13 j a!b; b!a;a32 = a41 = a14 j a!b; b!a;a33 = a11 j a!b; b!a;a34 = a43 = a12 j a!b; b!a;a42 = a24 j a!b; b!a;a44 = a22 j a!b; b!a:Veliqini bi v nabli�enn� perxogo pol�noma rozrahovu�t~s� toqno:b1 = 54na 1 + 2�5ma sX�=1m�n��3a�ga�2 (�a�jn; �)!�na2  52 + �3 sX�=1n��3a�ga�2 (�a�jn; �) +2�ma3� sX�;�=1n�n��3��g��2 (���jn; �)1A ;



19 Preprintb2 = �154 na 1 + 2�5ma sX�=1m�n��3a�ga�2 (�a�jn; �)! ;b3 = b1 j a!b; b!a;b4 = b2 j a!b; b!a;de � = sX�=1 �� = sX�=1m�n�:B. Obqislenn� koef�c�nt�v B�nDv� vzamodopovn�van� nesk�nqenn� sistemi r�vn�n~ dl� znahod�en-n� koef�c�nt�v B�n mo�na zapisati v takomu vigl�d�:1Xr=0 h�(a)sr + (ab;a)sr �Bar + (ab;b)sr Bbri = �(a)s ;1Xr=0 h�(b)sr + �(ba;b)sr �Bbr + �(ba;a)sr Bar i = �(b)s ;de veliqini sr , �s ma�t~ �ntegral~nu strukturu � vira�a�t~s� qe-rez pol�nomi Lrn. Zagal~n� virazi dl� cih veliqin dovol� grom�zdk�,Ýh forma zale�it~ v�d strukturi �ntegralu z�tknen~, ale zagal~-na forma  odinakovo� � povn�st� predstavlena v [31]. Rozgl�nemovipadok koli �ndeksi r, s pri�ma�t~ lixe odne znaqenn�: nul~,wo v�dpov�da nabli�enn� nul~ovogo pol�noma. Tod� sistema stask�nqenno� � ÝÝ zruqno zapisati v matriqnomu vigl�d�:^cij ^Bj = ^di;^Bj = col �Ba0 ; Bb0�; ^di = col ��(a)0 ; �(b)0 �;matric� ^cij (ab;a)00 + (a)00 = c11 (ab;b)00 = c12(ba;a)00 = c21 (ba;b)00 + (b)00 = c22 ! :
ICMP{96{21U 20Zv�dsi za metodom Kramera v�drazu zapixemo rozv'�zok:Ba0 = 1det ^cij ���� d1 c12d2 c22 ���� ; Bb0 = 1det ^cij ���� c11 d1c21 d2 ���� :Veliqini cij mo�ut~ buti rozrahovan� � predstavlen� qerez takzvan� 
-�ntegrali (divis~ dodatok C.). Tod� dl� nih oder�imo:c11 = �nanb 83r kT�ma (m�)2mamb ��gab2 (�abjn; �) �5aa
(1;1)hs + 3mb2ma aa
(2;2)hs �+ 5aa
(1;1)l + 3mb2ma aa
(2;2)l �+ 4n2ar kT�ma �gaa2 (�abjn; �)aa
(2;2)hs + aa
(2;2)l � ;c12 = 8nanbp2kTm�3(ma +mb) ��gab2 (�abjn; �) �5ab
(1;1)hs � 32ab
(2;2)hs �+ 5ab
(1;1)l � 32ab
(2;2)l � :Rexta veliqin cij vira�at~s� qerez poperedn� prosto� zam�no��ndeks�v a! b � navpaki b! a:c21 = c12 j a!b; b!a;c22 = c11 j a!b; b!a:Veliqini di v nabli�enn� nul~ovogo pol�noma rozrahovu�t~s� toq-no: d1 = na 52 0@1 + 2�3n sX�;�=1n�n��3��g��2 (���jn; �)�2�3ma sX�=1m�n��3a�ga�2 (�a�jn; �)!��na3 sX�=124n��3a�ga�2 (�a�jn; �)� sX�=1 n�n�n �3��g��2 (���jn; �)35+ 117�na56  1 + 4�15ma sX�=1m�n��3a�ga�2 (�a�jn; �)! ;d2 = d1 j a!b; b!a:
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-�ntegrali
-�ntegrali vinika�t~ pri obqislenn� �ntegral�v z�tknen~ (�nte-gral~nih du�ok [33]) v k�netiqn�� teor�Ý gaz�v, r�din ta plazmi.Konkretni� vid 
-ntegralu zale�it~ v�d tipu m��qastinkovoÝvzamod�Ý, wo vrahovut~s�. U rozgl�duvanomu vipadku povni� po-tenc�al m��qastinkovoÝ vzamod�Ý skladat~s� z tverdosfernoÝ takulon�vs~koÝ qastin. Tomu bude dva tipi 
-�ntegral�v.��
(r;p)hs = 1Z0 dy e�y2y2p+3 ��
(r)hs ;��
(r;p)l = 1Z0 dy e�y2y2p+3 ��
(r)l ;��
(r)hs = 2� ���Z0 db b h1� cosr � ���0(b; y)�i ;��
(r)l = 2� 1Z��� db b h1� cosr � ����(b; y)�i :Tut �0 { kut rozs��nn� tverdih sfer p�sl� z�tknenn�, �� { kut roz-s��nn� zar�d�enih qastinok. V zagal~nomu vipadku obidva kuti skladnimi funkc��mi bagat~oh qinnik�v:� = � � 2b 1Zr0 dr r2�1� br2 � 2�(r)m�g2��1=2 ;m� { privedena masa, znaqenn� r0 xukat~s� z umovi ekstremumur20 � b2 � 2r20m�g2�(r0) = 0:Vihod�qi z geometriqnih m�rkuvan~ �0 mo�na rozrahuvati toqno[33]: cos ����0=2� = b=���:V robot� [29] nabli�eno rozrahovano ��:cos ������ = 1� 12 �Z�Z�e2�2kTby2 �2 :
ICMP{96{21U 22Ce dozvol� zapisati v anal�tiqnomu vigl�d� us� 
-�ntegrali, wovinika�t~ pri znahod�enn� koef�c�nt�v A�n (dodatok A.), B�n (do-datok B.) ta E�n :��
(1;1)hs = ��2��;��
(1;2)hs = 3��
(1;1)hs ;��
(1;3)hs = 12��
(1;1)hs ;��
(2;2)hs = 2��
(1;1)hs ;��
(1;1)l = �32 �Z�Z�e22kT �2 ln D��� ;��
(1;2)l = 2��
(1;1)l ;��
(1;3)l = 12��
(1;1)l ;��
(2;2)l = 4��
(1;1)l :Pri obqislenn� ��
(r;p)l vvedeno novu veliqinu: D { rad�us obr�zan-n� verhn~oÝ me�� �ntegralu po b. Ce neobh�dno dl� togo, wob uniknu-ti logarifm�qnoÝ rozb��nost� �ntegralu na velikih v�dstan�h.Veli-qinaD ma rozm�rn�st~ dov�ini � zm�st rad�usu ekranuvann� (rad�u-su Deba�). R�vn�nn� dl� znahod�enn� D  okremo� zadaqe� � v c��robot� vona ne rozv'�zut~s�.
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ICMP{96{21U 24
450 650 850 1050 1250 1450T1.52.02.53.03.5

4.04.5D�� � � � � � � � � � � �N N N N N N N N N
Ris. 1: Koef�c�nti vzamnoÝ difuz�Ý ne�tral~nih sum�xe�Ar-Kr (�), Ar-Xe ( ), Kr-Xe (N) u zale�nost� v�d tem-peraturi pri � = 0:1. D��: 10�7 [m2/c], T : [K]. Sp�v-v�dnoxenn� gustin legxoÝ komponenti do va�qoÝ usum�x� 1:1.

1000 3000 5000 7000 9000 11000T0.015.030.045.060.075.090.0105.0D��
� � � � � � � � � � �
N N N N N N N N N

Ris. 2: Koef�c�nti vzamnoÝ difuz�Ý odnokratno �on�zova-nih sum�xe� Ar-Kr (�), Ar-Xe ( ), Kr-Xe (N) u za-le�nost� v�d temperaturi pri � = 0:0125.D�� : 10�9[m2/c], T : [K]. Sp�vv�dnoxenn� gustin legxoÝ kompo-nenti do va�qoÝ u sum�x� 1:1.
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2.53.0� � � � � � � � � � �N N N N N N N
Ris. 3: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kriptonovoÝKr (N) komponent u zale�nost� v�d temperaturi pri� = 0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin1:1.

1000 3000 5000 7000 9000 11000T01234
56�

� � � � � � � � � �
N N N N N N NRis. 4: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kri-ptonovoÝ Kr (N) komponent u zale�nost� v�d tempera-turi pri � = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�vv�d-noxenn� gustin 1:1.

ICMP{96{21U 26
450 650 850 1050 1250 1450T0246810

1214� � � � � � � � � � �N N N N N N NRis. 5: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kriptono-voÝ Kr (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:1.
1000 3000 5000 7000 9000 11000T03691215

1821� � � � � � � � � � �N N N N N N NRis. 6: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) takriptonovoÝ Kr (N) komponent u zale�nost� v�d tem-peraturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:1.
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10DT + + + + + + + + + +� � � � � � � �
Ris. 7: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Ar-Kr:argonovoÝ Ar (+) ta kriptonovoÝ Kr (�) komponent uzale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 1:1.

1000 3000 5000 7000 9000 11000T0612182430
3642DT

+ + + + + + + + + +� � � � � � � �
Ris. 8: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Ar-Kr: argonovoÝ Ar (+) ta kriptonovoÝ Kr (�)komponent u zale�nost� v�d temperaturi pri � =0:0125. DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn� gu-stin 1:1.

ICMP{96{21U 28
450 650 850 1050 1250 1450T0.00.51.01.52.02.53.03.5

4.04.5� � � � � � � � � � �N N N N N N N
Ris. 9: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta ksenonovoÝ Xe(N) komponent u zale�nost� v�d temperaturi pri� =0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin 1:1.

1000 3000 5000 7000 9000 11000T01234
56�

� � � � � � � � � �
N N N N N N NRis. 10: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kseno-novoÝXe (N) komponent u zale�nost� v�d temperaturipri� = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:1.
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1214� � � � � � � � � � �N N N N N N NRis. 11: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta ksenonovoÝXe (N) komponent u zale�nost� v�d temperaturi pri� = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin1:1.
1000 3000 5000 7000 9000 11000T02468101214

1618� � � � � � � � � � �N N N N N N NRis. 12: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:1.
ICMP{96{21U 30

450 650 850 1050 1250 1450T024681012
1416DT

+ + + + + + + + + +� � � � � � � �
Ris. 13: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Ar-Xe:argonovoÝ Ar (+) ta ksenonovoÝ Xe (�) komponent uzale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 1:1.
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+ + + + + + + + + +� � � � � � � �
Ris. 14: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Ar-Xe: argonovoÝ Ar (+) ta ksenonovoÝ Xe (�)komponent u zale�nost� v�d temperaturi pri � =0:0125. DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn� gu-stin 1:1.
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3.03.5� � � � � � � � � � �N N N N N N N
Ris. 15: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) ta ksenono-voÝ Xe (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:1.

1000 3000 5000 7000 9000 11000T012345
67�

� � � � � � � � � �
N N N N N N NRis. 16: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:1.

ICMP{96{21U 32
450 650 850 1050 1250 1450T24681012

1416� � � � � � � � � � �N N N N N N NRis. 17: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) ta ksenono-voÝ Xe (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:1.
1000 3000 5000 7000 9000 11000T0369121518

2124� � � � � � � � � � �N N N N N N NRis. 18: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:1.
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10DT + + + + + + + + + +� � � � � � � �
Ris. 19: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Kr-Xe:kriptonovoÝ Kr (+) ta ksenonovoÝ Xe (�) komponentu zale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 1:1.

1000 3000 5000 7000 9000 11000T061218243036
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+ + + + + + + + + +� � � � � � � �
Ris. 20: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Kr-Xe: kriptonovoÝ Kr (+) ta ksenonovoÝ Xe(�) komponent u zale�nost� v�d temperaturi pri� = 0:0125.DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn�gustin 1:1.

ICMP{96{21U 34
450 650 850 1050 1250 1450T1.52.02.53.03.5

4.04.5D�� � � � � � � � � � � �N N N N N N N N NRis. 21: Koef�c�nti vzamnoÝ difuz�Ý ne�tral~nih sum�xe�Ar-Kr (�), Ar-Xe ( ), Kr-Xe (N) u zale�nost� v�d tem-peraturi pri � = 0:1. D�� : 10�7 [m2/c], T : [K]. Sp�v-v�dnoxenn� gustin legxoÝ komponenti do va�qoÝ usum�x� 2:1.
1000 3000 5000 7000 9000 11000T0.015.030.045.060.075.090.0105.0D��

� � � � � � � � � � �
N N N N N N N N N

Ris. 22: Koef�c�nti vzamnoÝ difuz�Ý odnokratno �on�zova-nih sum�xe� Ar-Kr (�), Ar-Xe ( ), Kr-Xe (N) u za-le�nost� v�d temperaturi pri � = 0:0125.D��: 10�9[m2/c], T : [K]. Sp�vv�dnoxenn� gustin legxoÝ kompo-nenti do va�qoÝ u sum�x� 2:1.
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2.53.0� � � � � � � � � � �
N N N N N N NRis. 23: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kriptonovoÝKr (N) komponent u zale�nost� v�d temperaturi pri� = 0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin2:1.

1000 3000 5000 7000 9000 11000T01234567
89�

� � � � � � � � � �
N N N N N N NRis. 24: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kri-ptonovoÝ Kr (N) komponent u zale�nost� v�d tempera-turi pri � = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�vv�d-noxenn� gustin 2:1.

ICMP{96{21U 36
450 650 850 1050 1250 1450T24681012

1416� � � � � � � � � � �
N N N N N N NRis. 25: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kriptono-voÝ Kr (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 2:1.

1000 3000 5000 7000 9000 11000T010203040
50� � � � � � � � � � �

N N N N N N NRis. 26: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) takriptonovoÝ Kr (N) komponent u zale�nost� v�d tem-peraturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 2:1.
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8DT + + + + + + + + + +� � � � � � � �
Ris. 27: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Ar-Kr:argonovoÝ Ar (+) ta kriptonovoÝ Kr (�) komponent uzale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 2:1.
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Ris. 28: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Ar-Kr: argonovoÝ Ar (+) ta kriptonovoÝ Kr (�)komponent u zale�nost� v�d temperaturi pri � =0:0125. DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn� gu-stin 2:1.
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9.010.5� � � � � � � � � � �N N N N N N NRis. 29: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta ksenonovoÝ Xe(N) komponent u zale�nost� v�d temperaturi pri� =0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin 2:1.
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N N N N N N NRis. 30: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kseno-novoÝXe (N) komponent u zale�nost� v�d temperaturipri� = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 2:1.
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N N N N N N NRis. 31: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta ksenonovoÝXe (N) komponent u zale�nost� v�d temperaturi pri� = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin2:1.
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50� � � � � � � � � � �N N N N N N NRis. 32: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 2:1.
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Ris. 33: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Ar-Xe:argonovoÝ Ar (+) ta ksenonovoÝ Xe (�) komponent uzale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 2:1.
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Ris. 34: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Ar-Xe: argonovoÝ Ar (+) ta ksenonovoÝ Xe (�)komponent u zale�nost� v�d temperaturi pri � =0:0125. DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn� gu-stin 2:1.
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N N N N N N NRis. 35: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) ta ksenono-voÝ Xe (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 2:1.
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N N N N N N NRis. 36: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 2:1.
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N N N N N N NRis. 37: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) ta ksenono-voÝ Xe (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 2:1.
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5060� � � � � � � � � � �N N N N N N NRis. 38: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 2:1.
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Ris. 39: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Kr-Xe:kriptonovoÝ Kr (+) ta ksenonovoÝ Xe (�) komponentu zale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 2:1.
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Ris. 40: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Kr-Xe: kriptonovoÝ Kr (+) ta ksenonovoÝ Xe(�) komponent u zale�nost� v�d temperaturi pri� = 0:0125.DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn�gustin 2:1.
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4.55.0D�� � � � � � � � � � � �N N N N N N N N NRis. 41: Koef�c�nti vzamnoÝ difuz�Ý ne�tral~nih sum�xe�Ar-Kr (�), Ar-Xe ( ), Kr-Xe (N) u zale�nost� v�d tem-peraturi pri � = 0:1. D�� : 10�7 [m2/c], T : [K]. Sp�v-v�dnoxenn� gustin legxoÝ komponenti do va�qoÝ usum�x� 1:2.
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Ris. 42: Koef�c�nti vzamnoÝ difuz�Ý odnokratno �on�zova-nih sum�xe� Ar-Kr (�), Ar-Xe ( ), Kr-Xe (N) u za-le�nost� v�d temperaturi pri � = 0:0125.D��: 10�9[m2/c], T : [K]. Sp�vv�dnoxenn� gustin legxoÝ kompo-nenti do va�qoÝ u sum�x� 1:2.
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Ris. 43: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kriptonovoÝKr (N) komponent u zale�nost� v�d temperaturi pri� = 0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin1:2.
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N N N N N N NRis. 44: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kri-ptonovoÝ Kr (N) komponent u zale�nost� v�d tempera-turi pri � = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�vv�d-noxenn� gustin 1:2.
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Ris. 45: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kriptono-voÝ Kr (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:2.
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40� � � � � � � � � � �N N N N N N NRis. 46: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Ar-Kr (�), a tako� ÝÝ argonovoÝ Ar ( ) takriptonovoÝ Kr (N) komponent u zale�nost� v�d tem-peraturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:2.
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Ris. 47: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Ar-Kr:argonovoÝ Ar (+) ta kriptonovoÝ Kr (�) komponent uzale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 1:2.
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Ris. 48: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Ar-Kr: argonovoÝ Ar (+) ta kriptonovoÝ Kr (�)komponent u zale�nost� v�d temperaturi pri � =0:0125. DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn� gu-stin 1:2.
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Ris. 49: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta ksenonovoÝ Xe(N) komponent u zale�nost� v�d temperaturi pri� =0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin 1:2.
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N N N N N N NRis. 50: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta kseno-novoÝXe (N) komponent u zale�nost� v�d temperaturipri� = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:2.
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Ris. 51: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) ta ksenonovoÝXe (N) komponent u zale�nost� v�d temperaturi pri� = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn� gustin1:2.
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Ris. 52: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Ar-Xe (�), a tako� ÝÝ argonovoÝ Ar ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:2.
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Ris. 53: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Ar-Xe:argonovoÝ Ar (+) ta ksenonovoÝ Xe (�) komponent uzale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 1:2.
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Ris. 54: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Ar-Xe: argonovoÝ Ar (+) ta ksenonovoÝ Xe (�)komponent u zale�nost� v�d temperaturi pri � =0:0125. DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn� gu-stin 1:2.
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Ris. 55: Koef�c�nti zsuvnoÝ v'�zkost� ne�tral~noÝ sum�x�Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) ta ksenono-voÝ Xe (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�4 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:2.
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N N N N N N NRis. 56: Koef�c�nti zsuvnoÝ v'�zkost� odnokratno �on�zovanoÝsum�x� Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�6 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:2.
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Ris. 57: Koef�c�nti ob'mnoÝ v'�zkost� ne�tral~noÝ sum�x�Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) ta ksenono-voÝ Xe (N) komponent u zale�nost� v�d temperaturipri � = 0:1. �: 10�6 [Pa�c], T : [K]. Sp�vv�dnoxenn�gustin 1:2.
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50� � � � � � � � � � �N N N N N N NRis. 58: Koef�c�nti ob'mnoÝ v'�zkost� odnokratno �on�zova-noÝ sum�x� Kr-Xe (�), a tako� ÝÝ kriptonovoÝ Kr ( ) taksenonovoÝ Xe (N) komponent u zale�nost� v�d tempe-raturi pri � = 0:0125. �: 10�7 [Pa�c], T : [K]. Sp�v-v�dnoxenn� gustin 1:2.
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Ris. 59: Koef�c�nti termodifuz�Ý ne�tral~noÝ sum�x�Kr-Xe:kriptonovoÝ Kr (+) ta ksenonovoÝ Xe (�) komponentu zale�nost� v�d temperaturi pri � = 0:1. DT: 10�5[kg/m�c], T : [K]. Sp�vv�dnoxenn� gustin 1:2.
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Ris. 60: Koef�c�nti termodifuz�Ý odnokratno �on�zovanoÝ su-m�x� Kr-Xe: kriptonovoÝ Kr (+) ta ksenonovoÝ Xe(�) komponent u zale�nost� v�d temperaturi pri� = 0:0125.DT: 10�8 [kg/m�c], T : [K]. Sp�vv�dnoxenn�gustin 1:2.
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