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UDK: 532; 533; 536.7PACS: 05.20-y, 05.20.Gg, 05.70.Ce, 05.70.Fh, 61.20.Gy, 64.10.+hN -qastinkov� parc�al~n� strukturn� faktori v dovgohvi-l~ov�� granic�. Dvokomponentna sistema tverdih sferO.V.PacaganAnotac��. Dl� dov�l~noÝ bagatokomponentnoÝ sistemi na osnov�vivedenoÝ ran�xe rekurentnoÝ formuli [9] otriman� sp�vv�dnoxenn�dl� tri- � qotiriqastinkovih parc�al~nih strukturnih faktor�vv dovgohvil~ov�� granic� (S123 (ki = 0) � S1234 (ki = 0)). Zna�-deno rekurentn� formuli dl� s-qastinkovih korel�c��nih funk-c�� hs1:::s (1; 2; : : : ; s) � funkc�� rozpod�lu gs1 :::s (1; 2; : : : ; s). Dl�dvokomponentnoÝ sistemi tverdih sfer d�ametrami �aa � �bb otri-man� v nabli�enn� Perkusa-�v�ka �vn� virazi dl� S123 (0; 0; 0) �S1234 (0; : : :) (i = a; b) � dosl�d�ena Ýh poved�nka v zale�nost� v�dprivedenoÝ gustini � (� = �a + �b, �i = �i�3ii�=6), koncentrac�Ý xqastinok sortu b � rozm�rnogo koef�c�ntu � (� = �aa=�bb).N -particle partial structure factors in the long-wave limit. Two-component system of hard spheres.O.V.PatsahanAbstract. For an arbitrary multicomponent system the relationshipsfor three- and four-particle partial structure factors in the long-wavelimit (S123 (ki = 0) and S1234(ki = 0)) are obtained on the ba-sis of the previously derived recurrent formula [9]. Recurrent formu-lae for s-particle correlation functions hs1:::s(1; 2; : : : ; s) and distribu-tion functions gs1:::s (1; 2; : : : ; s) are deduced. For two-component sys-tem of hard spheres of diameters �aa and �bb the explicit expressions forS123 (0; 0; 0) and S1234 (0; : : :) (i = a; b) are found in the Percus-Yevick approximation, the dependences of their behaviour on the reducedensity � (� = �a + �b, �i = �i�3ii�=6), the concentration of the bthspecies x and the size ratio � (� = �aa=�bb) are demonstrated.Podat~s� do UkraÝns~kogo f�ziqnogo �urnaluSubmitted to Ukrainian Journal of Physicsc �nstitut f�ziki kondensovanih sistem 1996Institute for Condensed Matter Physics 1996



1 Preprint1. VstupC� robota  prodov�enn�m ciklu rob�t [1], [2], [3], [4], [5], prisv�-qenih vivqenn� fazovih perehod�v � kritiqnih �viw u b�narnihfl�Ýdnih sum�xah. Dosl�d�enn� zd��sn�t~s� z dopomogo� metodukolektivnih zm�nnih (KZ) z vid�leno� sistemo� v�dl�ku (SV). Ce�metod, vperxe zaproponovani� Zubarvim D.M. dl� opisu sistemz kulon�vs~ko� vzamod�� [6], nabuv svogo podal~xogo rozvitku v[7] � vi�vivs� pl�dnim pri vivqenn� fazovogo perehodu 2-go roduu trivim�rn�� model� �z�nga [8]. Nedavno [9] metod KZ z vid�leno�SV buv uzagal~neni� na vipadok bagatokomponentnoÝ neperervnoÝsistemi u velikomu kanon�qnomu ansambl� (VKA). Osnovna �de� me-todu KZ z vid�leno� SV pol�ga u nastupnomu. Potenc�al poparnoÝm��qastinkovoÝ vzamod�Ý u�(r) (; � - �ndeksi sortu) rozbivat~s�standartnim qinom na dv� qastini:u�(r) =  �(r) + ��(r); ; � = a; b;de  � |potenc�al korotkos��nogo v�dxtovhuvann� m�� qatinkami,a ��(r) {ce potenc�al, �ki� opisu prit�gann�. Sistema z korot-kos��no� vzamod�� vid�l�t~s� � lixe pot�m vrahovut~s� dale-kos��na vzamod��, priqomu, korotkos��na vzamod�� opisut~s�na prostor� dekartovih koordinat qastinok, a vzamod��, zv'�zana zprit�gann�m - na prostor� kolektivnih zm�nnih. Sistema z korot-kos��no� vzamod�� nazivat~s� bazovo�, abo sistemo� v�dl�ku.Userednenn� funkc�Ý perehodu do kolektivnih zm�nnih po SV av-tomatiqno zabezpequ vklad korotkos��nih sil v ekranuvann� da-lekos��nih vzamod�� . Wob olisati termodinam�qn� � strukturn�vlastivost� povnoÝ sistemi neobh�dno znati termodinam�qn� � struk-turn� funkc�Ý SV. Dana robota prisv�qena vivqenn� vlastivoste�dvokomponentnoÝ sistemi v�dl�ku.2. Zagal~n� sp�vv�dnoxenn�U funkc�onal~ni� �ntegral velikoÝ statistiqnoÝ sumi m-kompo-nentnoÝ sistemi vzamod��,zv'�zana z SV, vhodit~ qerez �0, velikustatistiqnu sumu SV,a tako� qerez kumul�nti M1:::n (~k1; : : : ; ~kn),abo n-qastinkov� parc�al~n� strukturn� faktori [5]:S1 :::n (~k1; : : : ; ~kn) = M1 :::n (~k1; : : : ; ~kn)(N1N2 : : :Nn )1=n1 : : : n = a1 : : :am: (2.1)
ICMP{96{22U 2V c�� robot� mi zupinimos~ na dosl�d�enn� M1 :::n v granic� ~k1 =~k2 = : : : = ~kn = 0. V c~omu vipadku v [9] bula otrimana rekurentnaformula dl� viznaqenn� kumul�nt�v viwih por�dk�v:M1 :::n (0; : : : ; 0) = �@M1 :::n�1 (0; : : : ; 0)@��n �V;T;�n`;n` 6=n ; (2.2)de � = 1=kT - obernena temperatura, �n -h�m�qni� potenc�alqa-stinki sortu .a) Zv'�zok korel�c��nih funkc�� z termodinam�qnimi. �kbulo pokazano v [9] parni� kumul�ntM12 (~k1; ~k2), �ki� ma vigl�dM12 (~k1; ~k2) = hN1 i�~k1+~k2 (�12 + hN2 iV ~h(2)12 (k2)) (2.3)(~h(2)12 - fur'-obraz parnoÝ korel�c��noÝ funkc�Ý), v granic� ~k1 =~k2 = 0 mo�na viraziti qerez termodinam�qn� funkc�Ý:M12 (0; 0) = j A j12j A j ; (2.4)de A - matric� por�dku m�m z elementamiA12 = � @��1@hN2 i�V;T;Nk :Zd��snivxi �nvers�� r�vn�nn� (2.4), otrimamoA12 = jM j12jM j ; (2.5)de M - m�m matric� z elementami M12 (0; 0).Vikoristavxi sp�vv�dnoxenn�� @��1@hN2 i�V;T;Nk = � @��1@hN2 i�P;T;Nk + �1�2kT�V ; (2.6)( �i = @V=@Ni - parc�al~ni� mol�rni� ob'm, V - ob'm sistemi,� - �zoterm�qna stisliv�st~) � r�vn�nn� G�bbsa-D�gemaamX1=a1hN1 i� @�1@hN2 i�P;T;Ni = 0;



3 Preprintotrimamo nastupn� sp�vv�dnoxenn��1 = P2 hN2 i jM j12P23hN2 ihN3 i jM j23 (2.7)�2�kT = X1 hN1 i jM j12jM j (2.8)�kT = jM jP12hN1 ihN2 i jM j12 (2.9)P�sl� p�dstanovki (2.5), (2.7) � (2.8) v r�vn�nn� (2.6), matimemo� @��1@hN2 i�P;T;Nk = jM j12jM j �X1 hN1 i jM j12jM j �P2 hN2 i jM j12P23hN2 ihN3 i jM j23 : (2.10)R�vn�nn� (2.7)-(2.10) p�sl� neskladnih algebraÝqnih peretvoren~zvod�t~s� do sp�vv�dnoxen~ otrimanih K�rkvudom � Baffom v [10].C� r�vn�nn� da�t~ zmogu pov'�zati termodinam�qn� veliqini z �nte-gralami v�d parnih korel�c��nih funkc��, abo, vikoristavxi uza-gal~nene r�vn�nn� Ornxtecna-Cern�ke dl� m-kom-ponentnoÝ sistemi, z �ntegralami v�d pr�mih korel�c��nih funkc��.Otriman� viwe sp�vv�dnoxenn� ma�t~ zagal~ni� harakter � mo�ut~buti zapisan� dl� bud~-�koÝ m-komponentnoÝ sistemi.b) Rekurentn� sp�vv�dnoxenn� dl� korel�c��nih funkc�� �funkc�� rozpod�lu Zapisu�qi formulu (2.2) pri n = 3 � viko-ristovu�qi r�vn�nn� (2.3) � viraz dl� M123 (0; 0; 0) qerez fur'-obrazi korel�c��nih funkc��M123 (0; 0; 0) = hN1 i�12�13 + �12 hN1 ihN3 iV �~h(2)13 (0; 0) + �13 hN2 ihN3 iV ~h(2)23(0; 0) +�23 hN2 ihN1 iV ~h(2)21(0; 0) +hN1 ihN2 ihN3 iV 2 ~h(3)123(0; 0; 0)
ICMP{96{22U 4(~h(3)123 (0; 0; 0) - fur'-obraz pri ~k1 = ~k2 = ~k3 = 0 potr��noÝ kore-l�c��noÝ funkc�Ý), mi otrimamo nastupnu rekurentnu formulu: @~h(2)12 (0; 0)@��3 !V;T;�4 = hN3 iV (~h(3)123 (0; 0; 0)� ~h(2)12 (0; 0)�(~h(2)13(0; 0) + ~h(2)23 (0; 0))):Povtor��qi c� proceduru dl� n = 4, znovu otrimamo: @~h(3)123(0; 0; 0)@��4 !V;T;�5 = hN4 iV ~h(4)1234(0; : : : ; 0)�hN4 iV ~h(3)123 (0; 0; 0)�(~h(2)14 (0; 0) + ~h(2)24 (0; 0) +~h(2)34 (0; 0)):� t.d. dl� nastupnih n.V rezul~tat� otrimut~s� taka rekurentna formula: @~h(s�1)12 :::s�1 (0; : : :)@��s !V;T;�s0 = hNs iV f(~h(s)12:::s(0; : : :)�~h(s�1)12 :::s�1 (0; : : :) s�1Xn=1 ~h(2)ns (0; 0)g: (2.11)U vipadku odnokomponentnoÝ sistemi z r�vn�nn� (2.11) mo�na otri-mati v�dom� sp�vv�dnoxenn� Bakstera [11].P�sl� perehodu v�d fur' predstavlenn� s-qastinkovih korel�-c��nih funkc�� ~h(s)12 :::s (~k1; : : : ; ~ks) do �ntegral�v v�d s-qastinkovihfunkc�� rozpod�lu g(s)1:::s(1; : : : ; s) otrimamo rekurentne sp�vv�dno-xenn� dl� funkc�� rozpod�lu: @g(s�1)1:::s�1 (1; : : : ; s� 1)@��s !V;T;�s0 = �s Z dsfg(s)1:::s(1; : : : ; s)�g(s�1)1:::s�1 (1; : : : ; s� 1)(1 + s�1Xn=1 g(2)ns (n; s)�(s � 1))g; (2.12)



5 Preprint�ke sp�vpada z formulo�, otrimano� v [12]. V (2.12) vveden� tak�poznaqenn�: 1; : : : ; s nomeru koordinati qastinok ~r1; : : : ; ~rs, �s =hNs i=V - qislova gustina qastinok sortu s. Znovu � taki formuli(2.11)-(2.12) ma�t~ zagal~ni� harakter.v) N - qastinkov� strukturn� faktori v granic� ~k1 = ~k2 =: : : = ~ks = 0. B�narna sistema. P�sl� perehodu v (2.2) v�d di-ferenc��vann� po �n do diferenc��vann� po Nn ( mi tut � dal�opuskamo kutov� du�ki b�l� Nn ), matimemo:M1 :::n(0; : : :) =j A j�1 �������� �@M1:::n�1 (0;:::)@Nn �V;T;fNn0g �@M1:::n�1 (0;:::)@fNn0 g �V;T;Nn�@f�n0 g@Nn �V;T;fNn0g � @f�n0 g@fNn0 g�V;T;Nn ������� ; (2.13)de f�n0 g poznaqa matric�-stovbec~0B@ �1...�n�1 1CA ;�ka ne vkl�qa elementa �n , @ : : :=@fNn0 g poznaqa matric�-r�-dok � @ : : :@N1 : : : @ : : :@Nn�1 � ;�ka ne vkl�qa elementa @:::@Nn .Rozgl�damo teper dvokomponentnu sistemu qastinok sortu a �b. U c~omu vipadku z r�vn�n~ (2.13) � (2.5) dl� triqastinkovih par-c�al~nihstrukturnih faktor�v otrimamo:Maaa(0; 0; 0) = NaSaaa(0; 0; 0) = Maa(0; 0)��@Maa(0; 0)@Na �V;T;Nb +Mab(0; 0)�@Maa(0; 0)@Nb �V;T;Na ; (2.14)Maab(0; 0; 0) = 3pN2aNbSaab(0; 0; 0) = Mbb(0; 0)��@Maa(0; 0)@Nb �V;T;Na +Mab(0; 0)�@Maa(0; 0)@Na �V;T;Nb : (2.15)Virazi dl� Mbbb(0; 0; 0) � Mabb(0; 0; 0) otrimu�t~s� z (2.14)-(2.15)zam�no� �ndeks�v a na �ndeksi b � navpaki.
ICMP{96{22U 6Analog�qnim qinom otrimu�t~s� virazi dl� qotiriqastinkovihparc�al~nih strukturnih faktor�v:Maaaa(0; : : :) = NaSaaaa(0; : : :) = Maa(0; 0)�@Maa(0; 0)@Na �2V;T;Nb+M2aa(0; 0)�@2Maa(0; 0)@N2a �V;T;Nb+Maa(0; 0)�@Mab(0; 0)@Na �V;T;Nb��@Maa(0; 0)@Nb �V;T;Na + 2Maa(0; 0)Mab(0; 0)�@2Maa(0; 0)@Na@Nb �V;T+Mab(0; 0)�@Maa(0; 0)@Nb �V;T;Na �@Maa(0; 0)@Na �V;T;Nb+Mab(0; 0)�@Mab(0; 0)@Nb �V;T;Na �@Maa(0; 0)@Nb �V;T;Na +M2ab(0; 0)�@2Maa(0; 0)@N2b �V;T;Na (2.16)Maabb(0; : : :) =pNaNbSaabb(0; : : :) = Mbb(0; 0)��@Mbb(0; 0)@Nb �V;T;Na�@Maa(0; 0)@Nb �V;T;Na +M2bb(0:0)��@2Maa(0; 0)@N2b �V;T;Na +Mbb(0; 0)�@Mab(0; 0)@Nb �V;T;Na ��@Maa(0; 0)@Na �V;T;Nb + 2Mbb(0; 0)Mab(0; 0)�@2Maa(0; 0)@Na@Nb �V;T+Mab(0; 0)�@Mbb(0; 0)@Na �V;T;Nb �@Maa(0; 0)@Nb �V;T;Na +Mab(0; 0)�@Mab(0; 0)@Na �V;T;Nb �@Maa(0; 0)@Na �V;T;Nb +M2ab(0; 0)�@2Maa(0; 0)@N2a �V;T;Nb ; (2.17)



7 PreprintMaaab(0; : : :) = 4pN3aNbSaaab(0; : : :) = Mbb(0; 0)��@Maa(0; 0)@Nb �V;T;Na �@Maa(0; 0)@Na �V;T;Nb +Mbb(0; 0)��@Maa(0; 0)@Nb �V;T;Na �@Mab(0; 0)@Nb �V;T;Na +�@2Maa(0; 0)@Na@Nb �V;T (Maa(0; 0)Mbb(0; 0) +M2ab(0; 0))+Mab(0; 0)Mbb(0; 0)�@2Maa(0; 0)@N2b �V;T;Na +Mab(0; 0)Maa(0; 0)�@2Maa(0; 0)@N2a �V;T;Nb +Mab(0; 0)�@Maa(0; 0)@Na �2V;T;Nb +Mab(0; 0)�@Mab(0; 0)@Na �V;T;Nb �@Maa(0; 0)@Nb �V;T;Na : (2.18)Virazi dl�Mbbbb(0; : : :) �Mabbb(0; : : :) otrimu�t~s� zMaaaa(0; : : :)� Maaab(0; : : :), v�dpov�dno, zam�no� �ndeks�v a na b, � navpaki.3. Dvokomponentna sistema tverdih sfer.Rezul~tatiViberemo SV u vigl�d� dvosortnoÝ sum�x� sortu a � b aditivnihtverdih sfer (TS) d�ametrami �aa � �bb (�ab = (�aa + �bb)=2).Vib�rtakoÝ sistemi viklikani� tim, wo po-perxe v n�� ne v�dbuvat~-s� fazovogo perehodu za vin�tkom vipadku, koli d�ametri TS du-�e r�zn�t~s� (v [13] pokazano,wo v gustih b�narnih sum�xah TS z�aa=�bb < 0:2 � bliz~kimi parc�al~nimi gustinami mo�live fazovev�dokremlenn�), po-druge, dl� neÝ �snu anal�tiqni� rozv'�zok r�v-n�nn� Perkusa-�v�ka (P�) [14]. �k bulo pokazano v [15] dvokompo-nentna sum�x TS v me�ah nabli�enn� P� ne demonstru fazovogoperehodu zm�xuvann�-nezm�xuvann�.
ICMP{96{22U 8R�vn�nn� Ornxte�na-Cern�ke v ~k-prostor� mo�na zapisati v ma-triqn�� form�:~S(k)(I� ~C(k)) = I;de ~S(k) = � S11(k) S12(k)S12(k) S22(k)�� ~C(k) = � ~c11(k) ~c12(k)~c12(k) ~c22(k)� :I - odiniqna matric�. V rezul~tat� dl� Saa(k), Sbb(k) � Sab(k) mamonastupn� virazi:Saa(k) = �1� �a~caa(k)� �a�b~c2ab(k)1� �b~cbb(k)��1 ; (3.1)Sbb(k) = �1� �b~cbb(k) � �a�b~c2ab(k)1� �a~caa(k)��1 ; (3.2)Sab(k) = p�a�b~cab(k)(1� �a~caa(k))(1� �b~cbb(k)) � �a�b~c2ab(k) : (3.3)Vikoristovu�qi rezul~tati z [1], otrimamo �vn� virazi dl� ~cij(k =0) v P� nabli�enn�:�a~caa(0) = �2�a(4�1 + 3�1 + 21) (3.4)�b~cbb(0) = �2�b(4�2 + 3�2 + 21��3) (3.5)p�a�b~cab(0) = � 15!f40A+B[10�12(4~a+ 3) + (3.6)+612(5~a + 4) + 41(6~a+ 5)]g; (3.7)de � = �a + �b � = �aa=�bb ~a = 1� �2� (3.8)�1 = 1(1� �)4 f1� �3 + (�a + �3�b)(�2 + 4(1 + �)) ��3�b(1� �)2[(1 + �a + �(1 + �b))(1 � � + 3�a) ++�a(1� �)]g�2 = 1�3(1� �)4 f�3(1� �3) + (�a + �3�b)(�2 + 4(1 + �)) ��3�a(1 � �)2[(1 + �a + �(1 + �b))(1� � + 3�b) ++��b(1� �)]g (3.9)



9 Preprint�1 = �6[�ag211 + 14�b(1 + �)2�g212]�2 = �6[�bg222 + 14�a��3(1 + �)2g212]�12 = �3�(1� �)(��2�ag11 + �bg22)g12 (3.10)1 = 12(�aa1 + �3�ba2)12 = 21 1� �� (3.11)g11 = 1(1� �)2 [1 + �2 + 112�b(�� 1)]g22 = 1(1 � �)2 [1 + �2 + 112�a(��1 � 1)]g12 = 1(1� �)2 [1 + �2 3(1� �)2(1 + �)(�a � �b)]; (3.12)A = 5�1(1 + �)3B�3 B = 4!p�3�a�b: (3.13)Tut �i - privedena gustina qastinok sortu i: �i = ��i�3ii=6, x = Nb=N- koncentrac�� qastinok sortu b.Perepixemo s-qatinkov� parc�al~n� strukturn� faktori (2.14)-(2.18),pere�xovxi v�d poh�dnih po Ni do poh�dnih po �i � vv�vxikoncentrac�� x. Mamo:Saaa(0; 0) = Saa(0)"Saa(0) + �a�@Saa(0)@�a ��b#+Sab(0)�@Saa(0)@�b ��a �br1� xx ;Saab(0; 0) = 6r x1� xSaa(0)"12Sab(0) + �a�@Sab(0)@�a ��b# +3r1� xx Sab(0)"12Sab(0) + �b�@Sab(0)@�b ��a# ;Sabb(0; 0) = 6r1� xx Sbb(0)"12Sab(0) + �b�@Sab(0)@�b ��a#+3r x1� xSab(0)"12Sab(0) + �a�@Sab(0)@�a ��b# ;
ICMP{96{22U 10Sbbb(0; 0) = Sbb(0)"Sbb(0) + �b�@Sbb(0)@�b ��a# +Sab(0)�@Sbb(0)@�a ��b �ar x1� x;Saaaa(0; : : :) = Saaa(0; 0)"Saa(0) + �a�@Saa(0)@�a ��b# +�1� xx �2=3 �bSaab(0; 0)�@Saa(0)@�b ��a + S2aa(0)��a "2�@Saa(0)@�a ��b + �a�@2Saa(0)@�2a ��b# +2r1� xx �bSaa(0)Sab(0)"�@Saa(0)@�b ��a +�a�@2Saa(0)@�a@�b ��+ 1� xx �2bS2ab(0)�@2Saa(0)@�2b ��aSaaab(0; : : :) = �1� xx �7=12 �bSabb(0; 0)�@Saa(0)@�b ��a +� x1� x�1=12 Saab(0; 0) [Saa(0) + �a��@Saa(0)@�a ��b# +�1� xx �1=4 �b (Saa(0)Sbb(0)+S2ab(0)� "�@Saa(0)@�b ��a + �a�@2Saa(0)@�a@�b �# +� x1� x�1=4Sab(0)"1� xx Sbb(0)�2b �@2Saa(0)@�2b ��a+�aSaa(0) 2�@Saa(0)@�a ��b+ �a�@2Saa(0)@�2a ��b!# ;Saabb(0; : : :) = r1� xx �bSbbb(0; 0)�@Saa(0)@�b ��a +



11 Preprint6r1� xx Sabb(0; 0) [Saa(0) + �a��@Saa(0)@�a ��b#+r1� xx �2bS2bb(0)��@2Saa(0)@�2b ��a + 2�bSbb(0)Sab(0)�"�@Saa(0)@�b ��a + �a�@2Saa(0)@�a@�b �#+r x1� x�aS2ab(0)"2�@Saa(0)@�a ��b +�a�@2Saa(0)@�2a ��b# ;Sabbb(0; : : :) = � x1� x�7=12 �aSaab(0; 0)�@Sbb(0)@�a ��b +�1� xx �1=12 Sabb(0; 0) [Sbb(0) + �b��@Sbb(0)@�b ��a#+� x1� x�1=4 �a (Saa(0)Sbb(0)+S2ab(0)� "�@Sbb(0)@�a ��b + �b�@2Sbb(0)@�a@�b �#+�1� xx �1=4Sab(0)" x1� xSaa(0)�2a�@2Sbb(0)@�2a ��b+�bSbb(0) 2�@Sbb(0)@�b ��a + �b�@2Sbb(0)@�2b ��a!# ;Sbbbb(0; : : :) = Sbbb(0; 0)"Sbb(0) + �b�@Sbb(0)@�b ��a#+� x1� x�2=3 �aSabb(0; 0)�@Sbb(0)@�a ��b + S2bb(0)��b "2�@Sbb(0)@�b ��a + �b�@2Sbb(0)@�2b ��a# +
ICMP{96{22U 122r x1� x�aSbb(0)Sab(0)"�@Sbb(0)@�a ��b +�b�@2Sbb(0)@�a@�b ��+ x1� x�2aS2ab(0)�@2Sbb(0)@�2a ��bV rezul~tat� beruqi qastkov� poh�dn� v�dpov�dnogo por�dku v�dviraz�v (3.1)-(3.13), otrimamo �vn� virazi dl� tri- � qotiri-qastinkovih parc�al~nih strukturnih faktor�v pri ~k1 = ~k2 = : : : =0 v nabli�enn� P�. P�sl� p�dstanovki�a = (1 � x)�3�x+ (1� x)�3 ; �b = x�x+ (1� x)�3n-qastinkov� parc�al~n� strukturn� faktori sta�t~ funkc��mi pri-vedenoÝ gustini �, koncentrac�Ý x � rozm�rnogo koef�c�nta �. Mipokladamo, wo �  v�dnoxenn� menxogo d�ametru TS do b�l~xogo,a ot�e � < 1, �kwo �aa 6= �bb; � bude zm�n�vatis~ v�d 0.1 do 0.45.V�domo, wo u vipadku odnokomponentnoÝ sistemi TS privedena gu-stina �, pri �k�� v�dbuvat~s� kristal�zac��, r�vna 0.47. Dl� b�nar-noÝ sum�x� TS c� veliqina, oqevidno, ma buti dewo viwa. Umovi,pri �kih v�dbuvat~s� kristal�zac�� v tak�� sistem� rozgl�dalis~ v[16]. �k sv�dqat~ rezul~tati bazovan� na komp'�ternih rozrahunkahmetodami Monte Karlo � molekul�rnoÝ dinam�ki, kristal�zac�� vb�narnomu fl�Ýd� TS v�dbuvat~s�, �kwo vzagal� , pri � = 0:5�0:53.Sistema z malo� koncentrac�� velikih sfer (x = 0:06 � 0.1) nekristal�zu�t~s�, sistemi z x = 0:5 kristal�zu�t~s� t�l~ki, �kwo� bliz~ke do odinic� (� = 0:99) abo male (� = 0:05 � 0.2). Si-stema v prom��n�� oblast� (� = 0:33 � 0.6) zaliwat~s� fl�Ýdom.Sistema z neznaqno� k�l~k�st� malih sfer (x = 0:898) kristal�-zut~s� xvidko. V [16] tako� zd�sneno testuvann� r�vn�nn� stanuMansoor�-Karnagana-Sterl�nga-Lelanda [17]. Otriman� rezul~tatidemonstru�t~ dobru uzgod�en�st~, za vin�tkom oblaste� visokihgustin (� > 0:5) � du�e malih � (� < 0:05). Na Ris. 1-4 predsta-vlen� S123 (0; 0) (i = a; b) �k funkc�Ý koncentrac�Ý � privedenoÝgustini pri r�znih znaqenn�h �. �k vidno z risunk�v r�znic� v roz-m�rah TS suttvo vpliva na formu poverhon~. Na Ris. 5-9 zobra-�en� S1234 (0; : : :) (i = a; b) v zale�nost� v�d tih �e veliqin , wo� S123 (0; 0). � tut  zam�tni� vpliv rozm�rnogo koef�c�nta na vi-gl�d poverhon~. Priqomu, �k tri- tak � qotiri-qastinkov� parc�al~-n� strukturn� faktori zm�n��t~ ne t�l~ki veliqinu, ale � znak (�snu oblast~ gustin � koncentrac��, v �k�� voni pri�ma�t~ v�d'mn�znaqenn�).



13 Preprint

Ris. 1: Triqastinkovi� parc�al~ni� strukturni� faktor Saaa(0; :::)dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4; b) � = 0:6;c) � = 0:8; d) � = 0:9
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Ris. 2: Triqastinkovi� parc�al~ni� strukturni� faktor Saab(0; :::)dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4; b) � = 0:6;c) � = 0:8; d) � = 0:9
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Ris. 3: Triqastinkovi� parc�al~ni� strukturni� faktor Sabb(0; :::)dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4; b) � = 0:6;c) � = 0:8; d) � = 0:9
ICMP{96{22U 16

Ris. 4: Triqastinkovi� parc�al~ni� strukturni� faktor Sbbb(0; :::)dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4; b) � = 0:6;c) � = 0:8; d) � = 0:9
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Ris. 5: Qotiriqastinkovi� parc�al~ni� strukturni� faktorSaaaa(0; : : :) dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4;b) � = 0:6; c) � = 0:8; d) � = 0:9
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Ris. 6: Qotiriqastinkovi� parc�al~ni� strukturni� faktorSaaab(0; :::) dl� r�znih znaqenn~ rozm�rnogo koef�c�nta �: a) � = 0:4;b) � = 0:6; c) � = 0:8; d) � = 0:9
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Ris. 7: Qotiriqastinkovi� parc�al~ni� strukturni� faktorSaabb(0; :::) dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4;b) � = 0:6; c) � = 0:8; d) � = 0:9
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Ris. 8: Qotiriqastinkovi� parc�al~ni� strukturni� faktorSabbb(0; :::) dl�i r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4;b) � = 0:6; c) � = 0:8; d) � = 0:9
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Ris. 9: Qotiriqastinkovi� parc�al~ni� strukturni� faktorSbbbb(0; :::) dl� r�znih znaqen~ rozm�rnogo koef�c�nta �: a) � = 0:4;b) � = 0:6; c) � = 0:8; d) � = 0:9
ICMP{96{22U 22Pri opis� fazovih perehod�v v dvokomponentnih sistemah sut-tvo znati znaqenn� ne n-qastinkovih parc�al~nih strukturnihfaktor�v S1 ;:::;n (0; : : :) , a Ýh v�dpov�dn� l�n��n� komb�nac�Ý [5]. Dl�n = 2 ce dv� veliqini:S02 = (1� x)Saa + xSbb + 2px(1� x)Sab; (3.14)S22 = (1� x)Saa + xSbb � 2px(1� x)Sab: (3.15)Dl� n = 3:S03 = (1� x)Saaa + xSbbb + 3� 3p(1 � x)2xSaab+3p(1� x)x2Sabb� ; (3.16)S13 = (1� x)Saaa � xSbbb + 3p(1� x)2xSaab �3p(1� x)x2Sabb; (3.17)S23 = (1� x)Saaa + xSbbb � 3p(1� x)2xSaab �3p(1� x)x2Sabb; (3.18)S33 = (1� x)Saaa � xSbbb � 3� 3p(1 � x)2xSaab+3p(1� x)x2Sabb� : (3.19)Dl� n = 4:S04 = (1� x)Saaaa + xSbbbb + 4� 4p(1� x)3xSaaab+4p(1� x)x3Sabbb�+ 6p(1� x)xSaabb; (3.20)S14 = (1� x)Saaaa � xSbbbb + 2� 4p(1� x)3xSaaab�4p(1� x)x3Sabbb� ; (3.21)S24 = (1� x)Saaaa + xSbbbb � 2p(1� x)xSaabb; (3.22)S34 = (1� x)Saaaa � xSbbbb � 2� 4p(1� x)3xSaaab�4p(1� x)x3Sabbb� ; (3.23)



23 PreprintS44 = (1� x)Saaaa + xSbbbb � 4� 4p(1� x)3xSaaab+4p(1� x)x3Sabbb�+ 6p(1� x)xSaabb; (3.24)Na Ris. 10-11 predstavlen� S02 (0) � S22 (0) dl� dvoh znaqen~ � (� = 0:6
Ris. 10: S02 (0) � S22(0) dl� � = 0:6

Ris. 11: Te � same, wo na Ris. 10 dl� � = 0:6� � = 0:9). Na Ris. 12 � 13 zobra�en� poverhn� triqastinkovih struk-turnih faktor�v S03(0; :::), S13 (0; :::), S23 (0; :::) � S33 (0; :::) dl� � = 0:6� � = 0:9 v�dpov�dno. Poverhn� qotiriqastinkovih strukturnihfak-tor�v S04(0; :::), S14 (0; :::), S24(0; :::),S34(0; :::) � S44 (0; :::) dl� qotir~ohznaqen~ rozm�rnogokoef�c�nta � zobra�en� na Ris. 14-18.
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Ris. 12: Triqastinkov� strukturn� faktori dl� � = 0:6: a) S03 ; b)S13(0); c) S23(0); d) S33(0)
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Ris. 13: Te � same, wo na Ris.12 dl� � = 0:9
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Ris. 14: S04 (0; :::) dl� r�znih �: a) � = 0:4; b) � = 0:6; c) � = 0:8; d)� = 0:9
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Ris. 15: S14 (0; :::) dl� r�znih �: a) � = 0:4; b) � = 0:6; c) � = 0:8; d)� = 0:9
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Ris. 16: S24 (0; :::) dl� r�znih �: a) � = 0:4; b) � = 0:6; c) � = 0:8; d)� = 0:9
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Ris. 17: S34 (0; :::) dl� r�znih �: a) � = 0:4; b) � = 0:6; c) � = 0:8; d)� = 0:9
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Ris. 18: S44 (0; :::) dl� r�znih �: a) � = 0:4; b) � = 0:6; c) � = 0:8; d)� = 0:9
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