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>KNJAKOTO (PA30BOr0 COCTOSHHNS B CTATUCTUYECKOI Teopun
KPHCTAJJIa
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Annoramms. OcHOBHasA 9acTh PAOOTHI OMTYOINKOBAHA IO, TeM ke HaszBanmeMm B T. 11, Nel. Kpartko
u3JI03KeHo (1. 2) MpuJIoyKeHne pesyiabraToB [16—21] Kk 3amave 0 KpUCTAIM3AINY KUAKOTO Hazo-
BOI'O COCTOSHUA B CTATUCTUYECKON T€OpUU KPUCTAJIA, ONUCHIBAEMON HeJIMHEHHBIM UHTeT PaIbHbBIM
ypaBHenueM Tuna LammepiiTeiina ¢ mHTErpajaMy IO BceMy mpocrpanctsy R® ¢ appamm, 3aBu-
CAIMMMY OT MO/TyJisi PA3HOCTH apryMeHTOB. Bce perennst nMe0T MpOCTOii THII U, COOTBETCTBEHHO,
JIOMYCKAIOT CHMMETPHUIO TOJHKO CUMMOPMHBIX TPOCTPAHCTBEHHBIX KPUCTALIOTPADUIECKUX TPYTIT.
OcHOBHOE BHUMAHUE YIEJIEHO 33Jau€ KPUCTAJJIN3AINN CO CJIOKHBIMU permeTkaMu (1. 3), OmucChI-
BaeMOil crCTeMaMy WHTErPajbHBbIX ypaBHenwit Tuna lamwmepireitna. Bo3uukaer BeKTOpHOE TOA-
NIPOCTPAHCTBO HYyJeil U, COOTBETCTBEHHO, BEKTOPHBII Cy4ail BeTBJIEHUA C BBICOKUMU IOPAIKAMU
BBIPOXKIeHUsA. TemM caMbIM yKa3aH moaxo/l K OudypKaIMOHHBIM 33/1a9aM, JA0MYCKAIOIMINM CAMMET-
puio HeCHMMOPGHBIX KPUCTAJIOrPAdUIECKUX IPYTI. B KauecTBe KOHKPETHOTO MPUMEPA PACCMOT-
PEHO TIOCTPOEHWE yPABHEHWSA PA3BETBJIEHUA [Jd 3a/a4M KPUCTAJIN3AIUNA C CUMMETPHUeil Tpym-
bL C’g’h MOHOKJIMHHOI CHHTOHWU, ONMUACHIBAEMON CUCTEMOU YeThIpeX HEJMHEHHBIX WHTETrPAJIbHBIX
ypasuenwuii. I[locrpoentoe ypaBHenrne pa3BeTB/IEHHUsS HACJEIyET YKa3aHHYIO cuMMeTpuio. Brimmca-
Ha ACHMIITOTHKA PA3BETBJISIONINXCSA pernernii. PaccMoTpen caydail CI0:KHOM PeleTKn, COCTOSIeit
"3 OJMHAKOBBIX TIOAPEINIETOK, YTO COOTBETCTBYET OJHOMY OnQypPKAIMOHHOMY TapamMeTpy. 31ech
npeacrapiaer myHkT 5 crarbu TCBMO 1. 11, Nel, B KOTOpOM KpaTKO PacCMOTPEH 0oJiee CJIOK-
HBIH CJIyuail pa3nudaHbx mojapereTok. Hanbosee obmmas cutyanust OyaeT mpeaMeToM JaIbHENTIX
HCCaeIOBAHUIA.

KuaroueBble ciioBa: 33/1a4u 0 HAPYIIEHUN CUMMETPUN; CTATUCTUYECKAsS TeOPUs KPUCTAJLIA; HEJTU-
HeliHble WHTerpajbHble ypaBHeHus Tuna [aMmvepinreiina; Oudypkanus u CHUMMeTPHs

1. BBeaenue

Huke nameden mian uccseoBanus KPUCTALJIM3ANUN CO CJAOXKHBIMU PellieTKaMu ODIIero THiia.
[Tonyuennbie B 00enx 4acTsax pabOThl pe3y/bTaThl mojiepxkanbl rpantamMu PODU-Pywmbinckas
Axaznemust, mpoekt Ne07-01-91680a, u npoekrom No 2.1.1/6194 nporpammsr PHITBIIT Muuo6p-

nayku PO®.

5. CuoxHbIe penieTk O0IIero TUMa

OcraBngg oOmumii caydail KPUCTAIU3ANNEA C HECKOJHKUMHU TOAPENTeTKAME, COCTABICHHBIMU
U3 OJMHAKOBBIX YaCTUI] B KaKJIOM KJIaCC€, HO OPUEHTUPOBAHHBIX I10-PA3HOMY U OTJIUYAIOIIU-
MHUCH 4YaCTUIIAMU B PA3HBIX KJIACCAX, BBINUIIEM CUCTEMY UHTErPAJIbHLIX ypaBHEHUI 3aJ1a4u O
KPUCTAJLIN3AIAA C CUMMeTpHel CJIOKHOW I'paHeeHTPUPOBAHHON 1 00beMHOIIEHTPUPOBAHHOM
KyOuueckoil pemerku. COOTBETCTBEHHO B BEDINMHAX W IEHTPAX I'paHeil (BepIIMHAX U TEHTpe)
37eMeHTAPHOTO Ky0a pacIoJioyKeHbl pa3Hble YaCTHUIBI U CHCTeMa HeJTUHEHHBIX WHTerpaTbHBIX
ypaBHenuii Tuna ['amMmmeprireitna cOCTOUT U3 JBYX yPaBHEHUN U COJEPKHUT JIBa Mapamerpa Ap

I/I)\Q.
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Havasio kpucrajnmzamnum paccMaTpuBaeTcs KaK HOTepH YCTOWYHBOCTHU O,ZLHOpO,ZLHOFO pac-

npeJesIeHns IIOTHOCTe! U1g U Uzo, M =2: ujp+3 Z] ) /\_eu " Kijo =0, K;jo= fo ii(lg—

[o.¢]
q|)dq = 4m [;7 p*K(p)dp ¢ ycioBuem HOPMHDOBKH H%O‘(/\—me“10 + ") = 1, rae Iy ~
00beM 3JIEMEHTAPHON A4eiiKn, WJIu JAByMsl YCJIOBUSIMHE HOPMHUPOBKH B KasKJI0H U3 MOAPEIIETOK.
Pemmenns cooTBeTcTByIOMmell cucTeMbl (3.2), OTBETBAONMTecs 0T OJHOPOIHOTO paciipe/le/IeHs]

IJIOTHOCTEH, UMy Tcsl B BUue Us(q) = ug + wy(q) -

2 2
Bow, = ws(q) + Zﬂjo / Kj(lg — q'lw;(¢'))dg" = Zé‘j / Ky(lg — q')e" ¥ dg'—

—Zujo/ng (g — D™ —wy(¢) — 11dd = Ru(w,e), s=1,2 (5.1)

1 _ _1 = ) i
e 5 = g + & = o + €. DaeMeHTapHasd ddeiika IePHOIUIHOCTH 00pa3OBaHa JABYMS

TpoiikaMu Ga3sHCHBIX BEeKTOPOB ai; = aje;, k = 1,2,3, 7 = 1,2, a1 = 2, ap = 1 ¢ coor-
1 = 1 GparHoi 1<S = 8., . OGmni

BeTCTBYIONIME BekTopamn 17 = ~-ey, B 00paTHOli pemeTke (asj,1;7) = 05y . OGmmit BeKTOD

06pATHO{ peleTKH 3amucbiBaeTcs B Bue Ly = (m!”) l(s)) S m N T onucanns mo-
p P A€ lgj = kj 1°%%k5 75 A

IIPOCTPAHCTBA HYyJell JTMHeApH30BaHHON cucTeMbl (5.1) pasioxnM (byHKum/I ws B psipl Dypbe

| . — . 2mi(l i»d |
o obparnoii pemerke w;(q) = Y., wi;e? M9 Tlocne noacranosku pasnoxenuii 5 (5.1) u
nepexoJa K IMOJIAPpHBIM KOOPpAMHATaM HPUXOJUM K CUCTeMe

m EL m 278 o
Z{wmm[lJeroKn(a—fl)]@“l( D Wiy K1 alj)e“2< ’“”)} = 0 (52)
k

27

m =—(m m 2mi i
Z {/‘mwmle?l(a—ljl)e o D g, [+ M20K22(—a:2)]€ | mm} =0
%

re I8 ) = Koo (52) = 57— [ pKoo (p) sin 22 Ry j(my)dp

Ry (my;)

Beibupas B (5.2) cHauana npu a; = 2, ag = 1 méls) = 41, mg = 41, mg’s) = 41,
s=1,2,asatemnpn a; =2, ap =1 m{? = £1, m{7" = +1; m{) = 1, m{7 = 41,
s = 1,2,3 npuxoJuM K YCJOBUSIM KPHUCTAJJIN3AINN COOTBETCTBEHHO € T'PAHENEeHTPUPOBAHHOM
(O6’beMHOHeHTpI/IpOBaHHOI71) AYENKON MePUOJIUIHOCTH B BUJIE COOTBETCTBYIOIINX OIIpeIesiuTesneit
cucrembl (5.2).

SBameuanmne 5.1. /] noayuenua xpumepui KPUCMAIIU3AUUY K CUCTEME UHIME-
eparvioir ypasrernud (5.1) c,/Ledyem 006a6umb YCAOBUA HOPMUPOSKY N. 3, 20e V  Kkpamno Avel-
ke nepuoduunocmu Iy [3, 4] |H0‘ fHo ewotwr(d) 4 /\% ev20t2 D dg = 1 wau yeaosuem Hopmu-

POBKU 8 KaxHcAOU U3 NOIPewemor = TP f e Ddg = 1. Dmu ycaosusa noszsorsm onpedesumn ne

MoAbBKO KPUMuUYECKoe 3naveHue memnepamypm rpucmanaau3auyuu, Ho U 3aKkpumuvecrKoe nosede-

Hue xpucmanna, pasviCkueas peueHue 6 eude pﬂdOG no 06wemy MAAOMY NAPAMempYy & — % ,
)‘j = )\jO —+ Vj(€) .

Jama nocmynaenusa 20.08.2009
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Bifurcation theory methods in problem about
crystallization of liquid phase state in statistical crystal
theory

© B. V. Loginov®, O. V. Makeev*

Abstract. Applications of the results [16—21] are briefly presented (p. 2) to the problem on
crystallization of liquid phase state in statistical crystal theory governed by nonlinear integral
equation of Hammerstein type with integrals on the whole space R? and kernels depending
on modulus of arguments difference. All solutions have primary type and respectively allow
only symmetry of symmorphic spatial crystallographic groups. Basic attention is paid (p. 3) to
crystallization problem with composite lattices governed by systems of nonlinear Hammerstein type
integral equations. Here vectorial zero-subspace arise and respectively vectorial bifurcation with
higher orders of degeneracy. By this an approach is indicated to bifurcation problems allowing non-
symorphic crystallographic group symmetries. As concrete example it is considered the construction
of the bifurcation equation for crystallization problem with the group C3, symmetry of monoclinic
syngony governed by the system of four nonlinear integral equations. The constructed branching
equation inherits the indicated symmetry. Bifurcating solutions are written out. It is considered only
case of composite lattice consisting of the identical sublattices that corresponds to one bifurcation
parameter. Here n.5 of the article Proc. MVMS v. 11, No. 1 is presented in which more complicated
case of different sublattices is briefly considered. The most general situation will be subject of future
investigations.

Key Words: symmetry breaking problems; statistical theory of crystal; nonlinear integral
equations of Hammerstein type; bifurcation and symmetry
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