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HccneAoBaH~e MexaH~4ecK~x CBOHCTB TBepAoro Tena s6n~3H no­
para pa3pyweH~fl Tpe6yeT CTaT~CT~4€CKOrO On~CaH~fl MHO>K€CTB€HHO­
ro po>KAeH~fl M~KPOTpe~~H It!. B nocneAHee speMf! ADfl 3TOH ~en~ 

np~MeHf!~Tcfl pa3n~4H~~ nepKonfl~~oHH~e MOAen~1 2 -ll 0 '. Uenb AaH­
HOH 3aMeTK~ - nononH~Tb cn~coK MOAeneH pa3pyweH~fl e~e OAHOH: 
MOAeDb~ aH~30TponHOH nepKODfl~~~ nnaKeTOB. 

0CHOBHbiM~ 3neMeHTaM~ peweTK~ fiBDR~TCfl Y3Dbl, pe6pa ~ rpaHiit. 
nepKODfl~~fl y3nos ~ pe6ep xopowo ~3y4eHa. Hosafl MOA€Db Ha Tpex­
M€PHOH peweTKe nony4aeTCfl, ecn~ 3neMeHTaM~ npoBOAR~ero KnacTe­
pa cnymaT rpaH~. npoBOAR~Y~ rpaHb 6yAeM Ha3~BaTb nnaKeToM, 
a BB€A€HHy~ MOA€nb - nepKOnfl~~eH nnaKeTOB. npe>KA€ 4CM npHCTY­
n~Tb K ~3y4eH~~ 3TOH MOA€D~, paCCMOTp~M ee OTHOWeH~e K nepB~M 
ABYM. 

nepKOnR~~~ nnaKeTOB MO>KHO nOCTaB~Tb B COOTB€TCTB~e nepKODfi­
LI~~ pe6ep Ha AyanbHO~ peweTKe. nycTb L - K,Y6~4€CKafl peweTKa' 
a L* - AYanbHafl eH peweTKa, y3n~ KOTOPO~ HaXOARTCfl B t.~eHTpe 
3neMeHTaPH~x KY6os L. Ka>KAOMY nnaKeTy Ha L conocTaB~M Henposo­
AR~ee pe6po peweTK~ L*, nepneHA~KynRpHoe rpaH~, 3aHRTOH nnaKe­
ToM, ~ npoxoAR~ee 4epe3 ee t.~eHTp. nycTb p- sepofiTHOCTb noflene­
H~fl nnaKeTa Ha L ~n~ HenposoA.fl~ero pe6pa Ha L *. B KP~H14eCKOH 
T04Ke Pc HapywaeTcR npoBOA~MOCTb no pe6paM L*. 0AHOBpeMeHHO 
Ha ~cxoAHO~ peweTKe L eo3H~KaeT CBR3HaR nosepxHOCTb nnaKeTos, 
pa3pe3a~~afl ee Ha HeCBfi3H~e 4acT~. 3Ta noeepxHoCTb f!BnfleTC.fl 
6eCKOHe4H~M KnacTepOM nnaKeTOB, TaK 4TO p MO>KHO C4~TaTb TaK­
>K€ Kp~T~4€CKOH T04KOH nnaKeTHOH MOAen~. 3~MeT~M, OAHaKo, 4TO 
no ycnos~~ pe6epHoH nepKODflll~~ nony4eHHafl nosepxHOCTb He AOnm­
Ha ~MeTb pa3PbiBOB ~ OTBepCT~H. 3TO orpaH~4eH~e He 06fl3aTeDbHO 
esoA~Tb s onpeAeneH~e 6ecKoHe4Horo nepKonfi~~OHHoro KnacTepa 
nnaKeToe. Ecn~ onpeAen~Tb 6ecKoHe4H~H KnacTep, He npeAnonarafl 
OAHOBpeMeHHOrO B03H~KHOBeH~.fl CnDOWHOH nosepxHOCT~, Kp~Tiit4eCKa.fl 

T04Ka nnaKeTHOH MOAen~ 6yAeT ~MeTb APYroe 3Ha4eH~e p~ , np~- . 
4eM p~ < Pc 

Anfl ycTaHosneH~.fl CBfl3~ c y3enbHOH nepKonf!t.~~~teH BBeAeM peweT­
KY CMe>KHOCT~ rpaHeH L ADfl AaHHOH Ky6~4eCKOH peweTKiit L. noMe­
CTIIIM B ~eHTpe rpaHeH peweTK~ L T04K~ ~ 6yAeM C4~TaTb HX Y3na­
M~ HoeoH peweTK~ L. Asa y3na peweTK~ L 6yAeM C4~~tTaTb coeA~~tHeH­
H~M~ pe6poM, ecn~ cooTeeTCTBY~~~e ~M rpaH~~t peweTKiit L ~~tMe~T o6-
~ee pe6po. 
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nepKO~R~HR n~aKeTOB Ha HCXOAHO~ Ky6H4eCKO~ peweTKe 3KBHBa­
neHTHa Y3e~bHO~ nepKOnR~HH Ha peweTKe CMemHOCTH rpaHe~, T04HO 
TaK me, KaK nepKOnR~HR pe6ep 3KBHBaneHTHa yaenbHO~ nepKO~R~HH 
Ha peweTKe CMemHOCTH pe6ep. no3TOMY npH menaHHH MO~HO BCer,qa 
nepe~TH K npo6neMe yaenbHO~ nepKonR~HH, no,q6HpaR peweTKY Hym­
H~M o6paaoM. npeHMy~ecTso sse,qeHHR nnaKeTHO~ nepKonR~HH o6Ha­
pymHsaeTcR nHWb B KOHKpeTH~X paC4eTaX aHH30TpOnHbiX Mo,qene~, 
,qnR KOTOp~X peweTKa CMemHOCTH CnHWKOM CnomHa. 

BbiRCHHB OTHOWeHHe nnaKeTHO~ nepKOnR~HH K Tpa,qH~HOHHbiM MO,qe­
nRM, Mbl MomeM npHsecTH $H3H4eCKHe coo6pameHHR s nonbay sse,qe­
HHR TaKO~ Mo,qenH. 0HH CBR3aHbl C TpaKTOBKO~ npo~ecca paapyweHHR. 
B 00~4H~X Mo,qenRX, HanpHMep, B MO,qenH nep~OnR~HH CBR3e~ T04Ka 
paapyweHHR OTOm,qeCTBnReTCR C nOTepe~ CBR3HOCTH o6paa~a, T.e. 
C no~H~M pa3be,qHHeHHeM MaKpOCKOnH4eCKHX y4aCTKOB TBep,qoro Te­
na. B To me speMR 3KCnepHMeHTanbH~e ,qaHH~e o pocTe Tpe~HH no­
asonR~T B~,qenHTb B 3TOM npo~ecce ,qse CTa,qHH. nepBaR, OTHOCH­
TenbHO Me,q~eHHaR, COCTOHT B HaKonneHHH MHKPOTpe~HH snnoTb 
,qo o6paaosaHHR MarHcTpanbHO~ Tpe~HHbl - MaKpocKonH4ecKoro ,qe­
$eKTa, npoHH3~Ba~~ero secb o6paae~. 3aTeM npoHcxo,qHT 6biCTpoe 
pa3BHTHe MarHcTpanbHO~ Tpe~HH~ snnoTb ,qo nonHero paapbiBa. 
C T04KH 3peHHR TeOpHH nepKOnR~HH MarHCTpanbHaR Tpe~HHa - 6eCKQ­
He4H~~ Kn~cTep. EcnH 3To KnacTep nnaKeTos, To oH He ,qonmeH co­
,qepmaTb nosepxHOCTb, paa,qenR~~Y~ o6paae~ Ha HeCBR3Hble 4aCTH. 
TaKHM o6paaoM, onpe,qenRR Mo,qenb nepKonR~HH 'nnaKeTos 6ea ,qonon-
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KnaCTepa, M~ npHXOAHM K HHTepnpeTa~HM T04KH paapyweHHR KaK MQ­
MeHTa B03HHKHOBeHHR MarHCTpanbHO~ Tpe~HH~. 

PaayMeeTcR, TaKoe onHcaHHe MarHcTpanbHO~ Tpe~HHbl soaMomHo 
H B n~60~ ,qpyro~ MO,qenH nepKOnR~HH, HO ,qnR npaBHnbHO~ O~eHKH 
KPHTH4eCKO~ KOH~eHTpa~HH ,qe$eKTOB y,qo6HO nonb30BaTbCR nnaKeTa­
MH, KOTOp~e HaH6onee T04HO BOCnpOH3BOART reoMeTpH4eCKHe CBQ~­
CTBa MHKpoTpe~HH I 111. 

~nR H3y4eHHR CBO~CTB BBe,qeHHO~ Mo,qenH M~ BOCnOnbayeMCR 
cTaH,qapTH~M MeTOAOM peHopMrpynnbl s npRMOM npocTpaHcTse. OnHweM 
KpaTKO npocTe~wy~ npo~e,qypy nepeHopMHPOBKM nnaKeTos. Ha pHc.1 
noKa3aH peHopMHpyeM~~ 6noK KY6H4ecKo~ 'peweTKH c paaMepaMH b=2 
so scex Tpex HanpasneHHRX. BepoRTHOCTb soaHHKHoseHHR nnaKeTa, 
nepneH,qHKYnRpHoro OCH Y, 0603Ha4HM 4epea p , sepORTHOCTb OCTanb-
H~X nnaKeTos - 4epea Pii . .l 

~nR nepe4HcneHHR nposo,qR~Hx KOH$Hrypa~H~ n~aKeToB y,qo6Ho 
B~6paTb peHOPMHpyeMy~ R4e~KY TOnbKO H3 11 cy~eCTBeHH~X

11 
rpaHe~ 

e,qHHH4HI:.IX Ky6os I CM. pHc. 1 I. T aKHe rpaHH H3o6pa~eHbl Ha pHc. 2 
BMeCTe c rpaHb~, nony4aeMo~ noc~e peHopManHaa~HH. OcTanbH~e 

rpaHH He B~HR~T Ha ycnOBHe npOBOAHMOCTH B ABYX HanpaB~eHHRX 
Ia HanpasneHHH oce~ x Hz Ha pHc.21. 
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PHc.2. 

B cocTas R4e~KH sxo,qRT 12 cy~ecTseHH~x rpaHe~. nepe4HCneHHe 
npoeo,qR~HX KOH$Hrypal\H~ B H30TpOnHO~ Mo,qenH ( p.J.. =pi I ) ,qaeT 
cne,qy~~ee peKypCHOHHOe COOTHOWeHHe: 

p, = R ( p) = Bp 3 q 9 + S2p 4 q 8 + 384p 5 q 7 + 748p 6 q6 
( 

+ 752p 7 q5 + 489p8 q 4 ... 220p 9 q3 ~ 66pl0q2 + 12pllq-!- p12 
111 

r,qe q = 1 -p , a p - peHOpMHPOBaHHaR BepORTHOCTb B03HHKHOBe­
HHR nnaKeTa. npH B~BO,qe COOTHOWeHHR Ill M~ HCnOnb30BanM ycno­
BHe o,qHospeMeHHO~ nposo,qHMOCTH s ,qsyx HanpaeneHMRX: no ropM­
aoHTanH H no BepTHKanH B nnOCKOCTH peHopMHPOBaHHO~ rpaHH. ~nR 

aHH30TponHoro cny4aR HMeeM 
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, ( 1) 8 7 6 2 I) s 
P.l. =R (p.l. ,pll ),=P.l. +8p.1. q.l. +28p.l.q.1. +56p.1. q.l. + 

/2/ 
44 2 s 4 35 2 s 4 

+64p.1. q.l. (1-16qll-48qll +32qii)+8P.1. qJ. (1+2pll +5pii-PII +3PII)' 

, (2) 10 9 8 2 . 7 s 
Pll = R (p.l. 'Pll) =P11 + lOpll qll + 45pll qll +L20pll qll + 

64 642 55 2 
+ ro4p II q II + 8PII q II q .1. + sp II q II < 28 - 5q .1. - q .1. ) + 131 

4 6 2 3 7 
+2pll qll (29+30p.1. +P.l.) +58pll qllp.1. q.l. • 

4~cneHHoe peweH~e ypaaHeH~H 121, 131 AaeT ¢aaoay~ A~arpaM­
My MOAen~, npeACTaaneHHY~ Ha p~c.3. To4Ka A ~MeeT KOOPA~HaT~ 
10,350; 0,3991 ~ RBnReTCR HenOAB~mHOH T04KOH ypaBHeH~H peHOpM­
rpynn~. To4Ka B.~MeeT KOOPA~HaT~ IO; 0,5571, a T04Ka C-
10,473; 01. 

np~ Pil = 0 nPOAOJ1bH~e nnaKeT~ OTCyTCTBy~T, ~ nnaKeTHaR nep­
KOflR4~R ~ 3TOM cny4ae 3KB~BaneHTHa ABYMepHOH Y3eflbHOH nepKonr-
4~~ c KP~T~4eCKOH T04KOH Pc = 0 '593 1121 . nonomeH~e T04K~ B 

lp.l. = 0,5571 cornacyeTcR c 3T~M 3Ha4eH~eM. · 
LJ.., "'...... ~ ...... e:::-- .... 0- ....... 
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H~ 4eT~pe o6nacT~, co­
OTBeTCTBY~~~e pa3H~M 

HanpaaneH~RM nOTOKOB 
ypaaHeH~H peHopMrpyn­
n~. 06nacTb I cooTBeT­
cTayeT np~TRmeH~~ Tpa­
eKTop~H B T04KY 10,11, 
o6nacTb II - a T04KY 
I 1 '1 I, I II - B T04KY 
11 ,01, IV- a Ha4ano 
KOOPA~HaT. 

npoBOAR, KaK o6~4HO, 
n~Heap~aa4~~ peKypc~oH­

H~x COOTHOWeH~H B6n~3~ 

HenOAB~mH~X T04eK 
~ nocneAY~~ee MacwTa6-
Hoe npeo6paaoa~H~e 
6noKoa c cm~Ma~~M 
$aKTOPOM 8 = 2, Haxo­
A~M 3Ha4eH~R nonepe4-
H~x ~ npOAOflbH~X Kp~-

) 

l 

T~4ecK~x ~HAeKcoa KoppenR4~0HHOH An~H~: 

1/.1. = 0,712' 1/11 = 0,899. • 141 
3T~ ~HAeKC~ BXOART B a~pameH~R AflR CKeHJ1~HrOB~X aC~MnTOT~K Ha­
npRmeH~R pa3pb1Ba TaepAoro Tena, ynpyroro MOAYJ1R ~ APYr~x KP~T~-

4ecK~x xapaKTep~cT~K 12-10( 
$aaoaaR A~arpaMMa Ha p~c. 3 MomeT 6b1Tb ~cnonbaoaaHa AflR aHa­

n~aa yCTOH4~BOCT~ TBepAOrO Tena np11 pa3fll14 HbiX KOH4eHTpa411RX 
npoAOflbH~x 11 nonepe4H~x Tpe~I1H. 3Ha4eHI1R (p.l. ,pll) a o6nacTI1 I 
np~BOART K npei1My~eCTBeHHOMY o6pa3oBaHI1~ nonepe4H~X Mari1CTpanb­
HbiX Tpe~I1H. B o6nacTI1 I II o6pa3YIOTCR npoAOflbHble TPe1Jti1H~, e o6-
nacT~ II - ~aoTponH~e MaKPOAe¢eKT~. 06nacTb IV cooTaeTCTeyeT 
YCTOH4~BOMY COCTORHI110 o6pa34a. 

CpaBH11M nony4eHHYIO KapT~Hy paapyweH~R c TOH, KOTopaR cneAy­
eT ~3 MOAen~ nepKOflR411H pe6ep/131. PacCMOTP~M CHa4ana MOAeflb 
paapb!Ba CBR3eH, c4~TaR T04KOH paapyweH~R nonHoe pa3AeneH11e o6-
paa4a. Pa3P~By npOAOflbHOH CBR3~ IBAOflb OC~ yl COOTBeTCTByeT 
noRaneH~e nonepe4Horo nnaKeTa c aepoRTHOCTbiO p , paap~ay no-

w T .1. 6 w 
nepe4HO~ CBR3~ - nPOAOflbHOro nnaKeTa C pll • OrAa 0 nacTb YCT0~-
4~BOCT~ o6paa4a coanaAaeT c o6nacTbiO nepKOflR411~ caRaeH. Kp11aaR 
1 Ha p~c.4 RBnReTCR rpaH~4eH 3TOH o6nacT~. EcTeCTBeHHo, 4TO 
paapyweH~e o6pa34a B TaKOH MOAefll1 npo~CXOA~T np11 3Ha411TeJ1bHO 
6onbW~X KOH4eHTPa4~RX, 4eM B MOAeflRX, ~CnOJ1b3YIO~~X npeACTaane-
~·~~ 0 

pl 

B 

.. A~r-l.olr"'TI'"\..,Ml IJ-o"'.. . . ._.. ··-. ,... ..... ~ ............ . ,.. ............... .-
• t-''-'~""''- • 

c 
PHc.4. 

p. 

PaccMoTP~M Tenepb 
APYrOH aapl1aHT 11cnonb­
aoeaH~R MOAen~ nepKo­
flR4~~ CBR3eH. 6yAeM 
C4~TaTb npoBOAR~ee pe6-
po MI1KPOAe$eKTOM 
11 HaHAeM nopor o6paao­
BaH~R Mar~CTPaflbHOH 

TPeut~H~, o6paaoeaHHOH 
TaKHMH Ae¢eKTaMI1. 
B 3TOM cny4ae nopor 
paapyweHHR 3Ha411TeJ1bHO 
CHHmaeTCR. rpaH114a 
YCTOH411BOCTH Tenepb 
H3o6pamaeTCR KPHBOH 2 
Ha pHc.4, KoTopaR no­
ny4aeTcR oTpameHHeM 
KpHBO~ 1 OTHOCHTeJ1bHO 
A11aroHanl1 KBaApaTa. 

AnR cpaaHeH11R 
Ha pHc.4 noKa3aHa o6-
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naCTb YCT0~4~BOCT~, nony4eHHa~ B MOAen~ nepKon~~~~ nnaKeTOB. 
Kp~ea~ BAC o6naAaeT ABYMR ea~H~M~ cco6eHHOCT~M~. Bo-nepBbiX, 
B 0Tfl~4~e OT Kp~BO~ 2, OHa OKaH4~BaeTCR B T04Ke C np~ KOHe4-
H~X 3H~4eH~~X p

11
, 4TO 03Ha4~eT B03MO~HOCTb o6pa3oBaH~~ Mar~cT­

panbHO~ Tp~~H~ np~ KOHe4HO~ KOH~eHTpal.\~~ npOAOflbHbiX M~KPOTpe­
~KH. Bo-eTop~x, o6nacTb ycT0~4MBOCT~ oKa3~BaeTCR BC~AY e~nyK­
no~, e oTn~4Me oT o6nacT~, orpaH~4eHHoM Kp~eo~ 2. 3Ta oco6eH­
HoCTb nony4eHHO~ A~arpaMM~ np~BOA~T K 3aMeTHOMY yeen~4eH~~ o6-
naCTM yCT0~4MBOCTM B ~30TponHO~ o6nacn1 p.L "' pjj ~ MO~eT 6b1Tb 
npoeepeHa 3Kcnep~MeHTanbHO. 
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PyKon~cb nocTyn~na B ~3AaTenbcK~H oTAen 
12 M~n~ 1988 roAa. 

llpHea~eB B.B., TepneQKHH C.A. 
AHH30TponHaH nepKonHQHH nnaKeToB -
MOAenb paapymeHHH TBepAbcr Ten 

Pl7-88-514 

AHH30TponHaH nepKonHQHH nnaKeToB paccMaTpHBaeTCH KaK 
MOAenb paapymeHHH TBepAbcr Ten. MeTOAOM peHopMrpynnbl B llPH 
MOM npocTpaHCTBe onpeAeneH nopor nepKonHQHH H nocTpoeHa 
~a30BaH AHarpaMMa MOAenH.ilHHHH KpHTHqeCKHX ToqeK KaK ~YHK­
QHH KOHQeHTpaQHH npOAOnbHbcr H nonepeqHblX nnaKeTOB o6n~a­
eT CBOHCTBaMH, OTnHqaffi~HMH paCCMOTpeHHYID MOAenb OT aHH30-
TPOllHOH nepKOnHQHH CBH3eH. 

Pa6oTa BhlnonHeHa B lla6opaTOPHH TeopeTHqecKoH ~H3HKH 
OHRH. 

npenpHHT 06'Le,IUIHeHHoro HHCTHTYTB ap;epHbiX HCCJie,llOB8HHH. lly6Ha 1988 

ITepeBOA aBTopoB 

Priezzhev V.B., Terletskij S.A. 
Anisotropic Plaquette Percolation -
the Solid Destruction Model 

PI7-88-514 

Anisotropic percolation of plaquettes is considered as 
a model for description of the solid destruction. The re­
al-space renormalisation group is used for determining the 
percolation threshold and finding the phase diagram. The 
critical line depending on plaquette concentrations has 
the properties contrasting with those for the anisotropic 
bond percolation. 

( 
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