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B pabote mpencraBieHbl pe3ysbTaThl PacyeTOB KPHUCTALIM3AIMUA B JIBYXKOMIIOHEHTHOM
MOJIHOCTHIO  KBAaHTOBOM  DJIGKTPOHHO-JBIPOYHON  IJJa3Me  IMOJIYIIPOBOJHUKOB TPH  HU3KHUX
TeMmeparypax. PacueTsl MpoBOAMIIMCHE KBAaHTOBEIM MeTo oM MoHTe-Kapio, 3¢ dexTuBHBIE Macch
AJIEKTPOHOB W JIBIPOK CYHMTAIMCHh TOCTOSHHBIMU. [IpM T0CTATOYHO BBICOKON KOHIIEHTpAIMH
AJIEKTPOHOB BO3MOKHO YIOPSIOUYNBAHUE JBIPOK B IEPUOAMYECKYIO CTPYKTYpY. PacdeTsl mokazanu,
YTO CYIIECTBOBAHUE JBIPOYHOTO KPHUCTAIA 3aBHCHUT OT TEMIIEpPATyphl, TUIOTHOCTH W OTHOINCHHUS
Macc JIBIpKH W 3JeKTpoHa. Tak, B TpexmepHoM ciydae mpu oTHomeHuu Macc M = 800 neipku
dbopmupytor kpuctamwi, npu M = 50+100 kpuctamn miaButcs, npu M = 50 apipounas cTpykTypa
HAINlOMUHAeT XHUJIKOCTh, a mpu M =1 —ra3. B pe3ynprare aHamm3a KOPPESIHOHHBIX (DYHKITHIA
MPOJIEMOHCTPHPOBAHO, YTO AJIEKTPOHHAS TUIOTHOCTH B KBA3UIIEPHOINICCKOM MOTCHIIMATHLHOM T0JIe
JIBIPOYHOTO KpHCTAIa paclpeselieHa HEepaBHOMEPHO, B YAaCTHOCTH, JJIEKTPOH-3JICKTPOHHBIC
KOppeJSIIHOHHbIe (DYHKIIMA MMEIOT MaKCUMYMbI Ha MaJIbIX paccTosHUsX. [[maBrenue xpucramia
yIoByeTBOpsieT kputeputo JImanemanHa. [Ipu HU3KkHX Temmnepatypax U GUKCHPOBAHHOM MIIOTHOCTH
JIBIPKA MOTYT chOpMUPOBATH aHTH(PEPPOMATHUTHYIO CTPYKTYPY, COCTOSIIYIO U3 JIBYX BIIO)KEHHBIX
JBIPOYHBIX PEMIETOK, KaX/1as W3 KOTOPBIX BKIIIOYAET JIBIPKU C OJTHOW M TOW )K€ TMPOEKIMel CIuHA.
YCTOWUNBOCTh TaKoW CHUCTEMBI OOECHeYMBACTCS CHIBHBIM (PepMHU-OTTAIKUBAHUEM YACTHUI[ C
OJIMHAKOBO HANpPABJICHHBIMHA CIIWHAMH. Pe3ynbTaThl pacueToB MOTYT OBITh TIOJE3HBI JUIS
OOBSCHEHUS KPHUCTAUIM3AMA W B JPYTUX KYJIOHOBCKUX JBYXKOMIIOHCHTHBIX CHCTEMax, B
YaCTHOCTH, B O€JIBIX KapJIuKaX, HEUTPOHHBIX 3Be3/IaX, MOHHBIX KPUCTAIAX B JIOBYIIKAX U T.II.
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In this work we present the results of calculation of chyadtion in two-component wholly
guantum electron-hole plasma of semiconductors at low temperatinressimulation has been
carried out using the direct path integral Monte Carlo method witistant effective masses of
electron and hole. At relatively high concentration of electroisspbssible for the holes to form a
periodic structure. The calculations have shown that the existertbe bble crystal depends on
temperature, density and hole-electron mass ratio. Thus in @atasass rati = 800 the holes
form the crystal, am = 50-100 the crystal melts, 8 = 50 the hole structure resembles liquid, and
at M = 1 — gas. Analyzing the distribution functions we demonstrate thatidboa density in
quasi-periodic potential field of the hole structure is distributed-umaformly, in particular,
electron-electron distribution functions have maxima at low distareecrystal melting obeys the
Lindemann criterion. At low temperatures and fixed density the lalesorm antiferromagnetic
structure composed by two hole lattices each consisting of the Wwilethe same spin projection.
The stability of such system is determined by a strong FHexpuilsion of particles with the same
spin projection. The results of calculations can be useful for th&areation of crystallization
phenomena in other two-component Coulomb systems, in particular, wharésdweutron stars,
ion crystals in traps etc.



