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OO6roBopIOEThCA CITOCIO HOCTIIKEHHA KPUTUIHOI TTOBEIIHKY TIPH HEITi BUMipHOCTI TIpocTopy d.
O6uuceHHsA IPOBENEHO Ha [icTaBl PiBHAHL MacuBHOI Teopil nous (pisHaAHb Kasnnena—Cumaniika)
npu ¢dpikcoBaHOMY HellioMy d. 3pobiieHo orian pobiT, vy AKMX OTpUMaHl KiJbKICHI XapaKTepUCTUKI
KPUTHYHOI TTOBEMIHKH JIeKIJTPKOX IMMPOKO BRXHBAHUX MOJesell CTaTUCTUYIHOI (PI3UKM.
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I. BCTVYII

Cepen maykopol cnaanman Mukosm Boroaobosa wi-
JIbHE Miclle HaJleXuTh npaigam [1], y axux cdopmy-
JIBOBAHO MeTo, peHopMastisaniitnol rpynu (PT'). Bunnk-
myBum B 50—X pokax y 3ajadax KBAHTOBOI TeOpil MOJIdA
[2,3,1], cboroani PT' cTasa moTyKHUM 3arajbHUM METO-
JIOM TeopeTudHol i Matemarudnoi dhizuku [4]. 3okpema
ma PI' miaxom 3HAUHOIO MIpOIO IPYHTYEThCA cydacHa Te-
opig kpuruunux asuil [5]. Metoro i€l crarti, npucsade-
mol 90—piuuio Big gua HapomKenua M. M. Borosro6tora,
e chopMyJTIOBATH y3araJibHEHHS OIHOTO 3 BAPIAHTIB Me-
Tony PI' ma Bumamok HeIlJI0l BUMIPHOCTH IIPOCTOPY 1
MPOBECTH OIVIAM POOIT, ¥ AKHX 3a IJOMOMOTOK TaKOTrO
MIAXOAY TOCTIAKYBAIA KPUTHIHY MOBEMIHKY JeK1IBKOX
9acTO BIKHBAHUX MOIEJIENH CTATUCTUYIHOL (PISUKH.

Ha cboromni icHyIOTH pisHl GHopMyTIOBAHHA METOILY
PI' cTocoBHO Teopil KpUTHYIHAX dABUIL. Baxamporo pu-
colo, mpuTamMaHHOIO pisHmM Pl migxomam mo aHadi3y
KPUTUIHUX ABUII, € Te, M0 Teopld KPUTUIHUX ABHUIIL
OTepy€e MEBHUM KOJIOM MOHATH, CHIJIBHIX IJId OMUCY 30-
BCIM PI3HHUX CHCTEM, cBoeto deproto, meror PI' mossosge
3HalTH 1XHI KIABKICHI XapakTepucTuku. lle acmmmTo-
TUYHI 3HAYEHHA KPUTHYHUX TOKA3HUKIB Ta BIIHOIIEHHA
aMILIITYI, WO OMHCYIOTH MOBEOIHKY CHCTEMH B OKOJI
KPUTHYHOI TOYKH; PIBHAHHA O1g moTokiB PI' Ta edex-
TUBHI TOKA3HUKH, [0 XapaKTEPU3YIOTh HADJINKEHHA 1O
KPUTHIHOI 00JTACTH; HEPYXOMI TOUKH TOIIO. BusHadeHHA
X XapaKTEPUCTHK Ta MepeadavdeHHa MOKIMBOCTH KPH-
TUIHUX ABUIL Y PISHUX CHCTEMAaX 1 CTAHOBUTH MPEIMET
Teopii. [Ipugomy, Toml 9K posTainyBaHHd KPUTHAIHAX TO-
90K, 0CODJMBOCTI HAOJMKEHHA OO0 KPUTHIHOL 0OJIacTH,
il po3Mip € CHemuMITHIMEA 119 KOKHOI OKPEMO B3ATOL
CHCTEMH 1 BUSHAYAIOTHCA 11 MIKPOCKONIHHUMY TIapAMET-
paMH, ToBeAIHKa B OJIM3BKOMY OKOJII KPUTHIHOL TOUKHT €
yHisEPCaAbHoto. Y PAHHIX TEOPIAX KPUTUIHUX ABUII yHI-
BEPCAJBHICTH TPAKTYBaJIaCh AK OJHAKOBICTEH MOBEMIHKH
B OKOJII KPUTHYHOI TOYKH B YCIX CHCTEMax, He3aJIexk-
HICTB 11 HI BlA dAkux mapameTrpiB. CydacHe pPO3yMIHHA
VHIBEpCAJIBLHOCTH Mepeabadae, 10 MOBEOIHKA B OJM3b-
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KOMY OKOJl KPHTHYIHOI TOYKH 3aJEKHUTH BlJ MEBHUX
LA06aAbHUY XapAKTEePUCTUK cucTeM. CTOCOBHO CILIb-
HOCTH abo BIAMIHHOCTH IIHX XapaKTEPHUCTUK, OCTAHHI MO-
KYTh OYTH TOAIJIEH] Ha MEBHI KAACU YHIGEPCAALHOCTIU.
o Takumx XapaKTepHCTHK HAJIEKATh BUMIPHICTH TIPOC-
TOPY, BUMIPHICTH Ta CHMETpis HapaMeTpa BIOPAAKY-
BaHHA. 30KpeMa IPeIMeTOM aHAJI3y, TPOBEICHOrO B il
cTarTl, OyAyTh AeKLAbKa Moaesell, o HaaekaTh 10 pi3-
HUX KJIaciB yHIBepcaJbHOCTH (pi3Ha BHMIPHICTEH Hapa-
MeTpa BIODAIKYBaHHA i pisHa cuMerpida). Mu posruia-
HEMO METOJT JOCJIIIKEHD, 0 JA03BOJAE OTPUMATH Kidhb-
KICHI XapaKTEPUCTHKN KPUTUIHOl MOBEIIHKH X MOJIE-
Jieft Ipn AoBIIBHOMY (HeliJioMy) 3HaYeHHI BHMIpHOCTH
MPOCTOPY, AKa € II0HATBHOI0 3MIHHOIO i YUHUTEH Kap/Iu-
HaJbHUI BIJIUB HA KPUTHIHY MOBEIIHKY .

Crarta moOymoBaHa TakK: Yy HACTYITHOMY PO3MLIL MU
KOPOTKO 3YMHUHUMOCHA Ha OCHOBHHUX TMPHYMHAX, IO BHU-
KJANKAIOThH 3alllKaBJeHHA B JOCJLIKEHH] KPUTHIHOL 0~
BEMIHKH MPH HEMLI BUMIPHOCTH MpocTopy d, Ta chop-
MYJIIOEMO YMOBH TIEPEHOPMYBAHHA MACHBHOI T€OPil mod
aig Hernitoro d. Jlaal Mu 3pobuMo oryam pobiT, v AKHX
3aMpPOMOHOBAHWN NIIAX TOCTIZKEHD PealizoBaHO 14
JEKUTBKOX MOMYJIAPHUX MoAesell cTaTucTuaHol (PI3uKH:
moneni Isunra (posmin ITT), m—sekTopHOl Moaei (posmin
IV) Ta HeBIOPAIKOBAHOI mM—BEKTOPHOI MOIEI i3 3aMo-
pokeHnM GesmamoM (posmin V). 3aranbHi BHCHOBKE Ta
OOTOBOPEHH OTPUMAHUX DE3YJILTATIB HABENEHI B PO3-
ol VI

II. PIBHAHHA KAJIJIEHA-CUMAHIIKA JTJI51
AJOBIJIBHOI BUMIPHOCTH ITPOCTOPY

Pobotn, pesynabTatn AKHX BHKAALEHl HIKYE, OYJIH
BUKJIMKAHl HeZaBHIM 1HTEpecOM OO BHUBYEHH:A daso-
BUX TEPEXOMIB APYTOro POAY y BUIAIKY, KOJU BUMIp-
HICTH mpocTopy d € Herion. [loHaTTa Hermol BUMIp-
HOCTH IIPOCTOPY BKE CTAJO 3BUIHUM Y TeOPil KpUTHIHUK
apuil. € mMIa HI3Ka OPUYUH IJId 3alpOBaIKEHH el
KOHIIEMIII1: 3 OZHOTO OOKY, PO3IVIAN BHMIPHOCTH IIPOC-
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Topy (abo il BiaxmiaeHHs Bif AKOroch BIKCOBAHOTO 3HA-
YeHH#) AK HEIEePEPBHOI 3MIHHOI i apaMeTpa pO3K/aary
Teopil 36ypeHb TO3BOJAE OTPUMATH PE3YABTATH 1 IJIs
mistoro 3uadennd d. TyT MoXHa 3ragaTu He JUIIE 3HA-
menutuli ¢ = 4 — d poskaaz [6], 3acTocyBaHHdA AKOIO
B Teopll KPUTHYHUKX ABUIL MPUBEJIO A0 OOYUCTEHH Ha-
MIHUX 3HAYEHb KPUTUIHUX MOKA3HUKIB 6araThbox TpPH-
BuMipaux (d = 3) moneneii [5], ame it ¢ = d — 1 pos-
KJIaJ, 3alpOTIOHOBAHUN T Mozesi Maiizke TLI0CKol Tmo-
BepxHI posmisy (near planar interface model) [7-9], mo-
nesi kpamamaw (droplet model) [10], v/z—poskman mna
cnabo possenenoi mogei Isunra [11,12] Towo. 3 inmoro
OoOKy, HellepepBHA 3MiHa MPOCTOPOBOI BUMIPHOCTH IS
XOM aHAJITHIHOTO MPOMOBKEHHA TIIEPKYDITHMX T'PaTOK
Ha HemIl d BHKOPHCTOBYETHCA IJid TOTO, MO0 OB d-
3aTH Pe3yJIbTaT, OTPUMAaHI JJId TMEBHOrO (BIKCOBAHOTO
d, 3 TOYHUMN pe3ysibTaTaMn (AKIIO BOHW ICHYIOTH) abo
3 pesyJibTaTaMu, OTPUMAHUME 1HITHUMI MeTOIAMH, 1, Ta-
KUM IUHOM, IEPEBIPUTH HAIIHHICTH TOTO 9H 1HIIOTO CIIO-
coby obuncyenb. IllobinabIne, y AeAKNX MOAEABHIX CHC-
TeMax CIIOCTEPITAEThCA MOKIUBICTH BHUHUKHEHHST HOBOTO
TUIY #ABWI, TOYNHAIOUN 3 MEBHOI (HEILIO1) BUMIpHOCTH
MPOCTOPY, WO TMPUBOAUTE M0 NOTPeON BU3HAYCHHHA i€l
MapriHaJIbHOl BUMIpHOCTH. TakmM InHOM, 3a7a19a JOCITi-
JKEeHHd KPUTHIHOI MOBEMIHKHN MOIEJIBbHUX CHCTEM IPH
HeLJIOMY d TIEpeTBOPIOEThCA v caMocTiiiny. Tak, Hampn-
KJaamd, O Moaesl I3mHra Takl JOCTIIKEHH TPOBOININ
3a JOTOMOTOI0 PisHOMaHITHUX miaxomis [13-19] (moknaz-
Hillle TIPO Te IMB. ¥ HACTYIHOMY DO3ILIL).

Y GLABIIOCTI 13 3raJaHnX BHUINe PobIT aHAJITHIHE TPO-
JOBXKEHHS 3a BHMIPHICTIO TIpocTopy d Ma€ 9ucTo hop-
MaJibHU xapakTep. CBOro 4acy Iie BHKJINKAJIO 1HTEpPEC
JI0 TIOPIBHAHHS 3HAYEHb KPUTHIHUX MTOKA3HWKIB, OTPH-
MaHWX TAKUM [LJATXOM, 13 3HAYECHHAME KPUTUIHUX TTO-
Ka3HWKIB BIAMOBIIHUX CHIHOBUX CHCTEM, PO3TAIIOBAHUX
y Byasax caMonogibnux dgpakrtanabaux rparok [20], me
HemniTa ¢ppakTaabHa BEMIPHICTE Mae He3M0cepennio reo-
meTpuuny inrepuperamniio [21]. TIpore omuc dhpakraay
BRJIIOYAE 1M JeKITbKa XapaKTePUCTHUK, 10 MOXKYTh 3Mi-
HIOBATHCA ONHA He3aJIeXKHO Bif 1HIIOl. KpiM dppakTa b-
HOl BHUMIPHOCTH, TI€: TOMOJIOTITHA BHMIPHICTL, pamidi-
Kallid, 38’ 43HiCcTh, JakyHapHicTs [21]. BugBiagerbed, 1o
KPUTUYHI TOKA3HUKHU CYTTEBO 3aJieKaTh B MUX mapa-
meTpis [20,22] i Jamuie y rpaHuill HyJIbOBOI JaKyHap-
HOCTH PE3yJIbTATH IJId CIIHOBUX CHCTEM Ha (bpaKkTahb-
HUX I'paTKaX MOXKHA IHTEPHOTIOBATH 33 JOMOMOTOIO aHa~
JITHYIHOTO MPONOBKEHHA 10 Hemmx d. [Inranma Bimmo-
BIIHOCTH KPUTHYIHOI MOBEIIHKN Ha (bpakKTaJbHUX I'paT-
Kax KpUTHYIHIA MOBEMIHIN Ha 1HTEPIOJIbOBAHNX TITEPKY-
GiuHMX T'paTKax BCe I 3aJuliacThed Biakputum [23].

Ak Temep mobpe BIIOMO, MOCTIIKEHHS KPUTHIHIX
BJIACTHBOCTEH], 10 BHHUKAIOTH Y MOIEIAX CTATUCTUY-
HOl (PIBMKN B OKOJII TOYKH (Ppa30BOTO MEPEXOIY IPYTOTO
pOdy, MOXKHA TPOBOAUTH B TepMinax EBKJgoBol Teopii
TTOJIA, JIAr PAHKIAH KOl TEBHUM YMHOM BIAMOBIIAE TaMi-
JIbTOHIAHOBI BUXigHol Monemi cratuctudnoi dizuku [5].
Tax, KpUTHIHY TOBEIIHKY MoAesl [3uHra B OKOJIl TOYKI
dazoBoro mepexoy Apyroro poay MoxHa omucath FBK-

JIIZTOBOIO TEOPIEIO MOJIA 3 JIar PAHKIAHOM:

£(¢):/ddR{%[|v¢|2+mg¢2]+%¢>4}, (1)

e m2 — mimiitna BYHKIIA TeMIepaTypu, Ao — HeTle-

peHOpMOBaHa (ToJ1a) KOHCTaHTa B3aeMoil, ¢ = ¢(R) —
OTHOKOMIOHeHTHe mosie. MojesIb MOXKHa y3araJbHETH,
yBomaun B (1) MyabpTumaeT m nomis, mo GopMye mpes-
craBaenns rpynu O(m). Y nboMy BUTNAIKY JalDaHKIAH
(1) nabypae dopmu:

co) = [atr{5 [V +mtide] + 130} @)

Ie ng = q;(R) — BEKTOpHE MoJie ng = (oW, o) . @lm),
Bigmosigauit cmiHoBHi raMiJIbTOHIAH MICTHTL CKaJIdp-
HIUHE HoOyTOK M—KOMIIOHEHTHHX BEKTOPIB SR 1 € rami-
JBTOHISHOM M—BeKTOPHOL Moaedl. KpuTtndana moBeainKa
M—BEKTOPHOI MOAEI 13 cJIaDKuM “3aMopokeHnM’ 6e3-
magom (weakly diluted quenched m—vector model), konn
“cmun” SR BUIAIKOBO PO3MOALIEHI V By3Jiax I'PaTKH 1
sadikcoBaHl B IeBHIH KoHITYpaliil, MoxKe 6YTH OIHCaHa
B TepMiHax JiarpaHxkKiaHa, 0 MICTHTH OBl KOHCTAHTH
B3aemomii [12]:

clo)= [ar{S > (I8 4 mipdor]
a=1

2 n

A . _’Oé Ay _’Oé E
e OOy 225 (1691) 1 @)

a=1

y permiuniit rpannmi n — 0. Tyt Aoy < 0,Ap2 > 0 —
TOJIl KOHCTAHTH B3a€MOJIll, a KOKHa KOMIIOHEHTA (5(0‘) €
BEKTOPOM (;(O‘) = (¢l gl glam)y,

Hnsa mochimiKeHHA 0COOIMBOCTEH KPUTHYHOI IOBE-
JIHKH BUKOPUCTAEMO METOJI, TeOPETUKO—TI0b0Bo1 PT', Bi-
moMumii y pisaux BapigHTax. OOHUM 13 HUX € pEHOpMa-
J3aIisg OAHOYACTHHKOBO HE3BIAHUX BEPHIMHHUX (PYHK-
mifi TIpyW HYJAbOBHX 30BHINIHIX IMIyJbCaX 1 HEHYJIbOBIH
Macl, Mo TPUBOOUTH IO PIBHAHB MAaCHBHOI Teopil MO
— piBagab Kannena—Cumanmika. Tagmii migax mocsi-
JKeHHd KPUTHIHOI moBeminku sampononyBas k. Tla-
pizi [24]. Tlpu nboMy aHai3yIOThCs GE3IOCEPETHBO TBO—
abo tpusumipHi Teopii (d = 2, d = 3) i, TakuM 9u-
HOM, He 3aCTOCOBYEThCA £—po3kAa. [lorpumyioducs igel
Ik Mapisi, mu posraguyau [31,32] yMOBM HOpMYBaHHs
MaCHBHOl Teopii MoJId TeXK HpH (PIKCOBaHI BUMIPHOCTH
mpoctopy d. OnHak, MAIOYH METOIO TOCTITUTH KPUTHIHY
MOBEIHKY MOIEJBHUX CHCTEM HPH JOBIJIBHOMY HeIT-
JoMmy d, MU 36eperan 3aJIEKHICTD Bl BUMIPHOCTH TIPOC-
TOpYy, 4K Bim mapamerpa. OOHOYACTHHKOBO HE3BIIHA
(IPT — one particle irreducible) Bepummana dynkia
PEN (py, o prs ko kv m3 {Ao}; Aosd)  moxe  Gyrm
osHaveHa AK [33]:
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0. I'OJIOBAY

Ao
ZPZ-I-Zk &N {p} {k}; mo,{/\o} Ag; )_/ pilpirith;R;) ()
A%y dfrpd?Ry AR (67 (r1) . 9 (rL)¢(R1) - .. ¢(BRN))Tpr-

Y (4) {p}, {k} — cyxynHicTs 30BHINHIX IMIYABCIB, Ag — IMITYJIbC 0OpisaHH#, a yCEPETHEHHA MPOBOAUTHCA 3 Bifl-
HoBimHEM narpanxiaaoM (ramp., (1)—(3)). B acumnrotnaniii rpanuii Ag — 00 HelepeHOPMOBaHI BepIINHHI (byHKII
€ posbixunMu. Ilepexim Bia Teopil, 3aJI€;KHOI BIJ TOJAUX 3MIHHHX, IO IEPEHOPMOBAHOl Teopll MOXKHA 3MificHHTH 3a
JIOTIOMOTOI0 KOHTPOJLOBAHOTO MEPErpyIyBaHHdA PAMIB [1J1d BepIIUHHUX QYHKIIE. K yiKe 3asHagasOCh BUlle, Take
MEePEeHOPMYBAHHA MOXKHA 3[IHCHATH 3a JOMOMOTOIO TeKIJIBKOX ACHMITOTHYHO eKBIBAJIEHTHHUX Tpoteayp. Mu obupa-
€MO yMOBHM HODMYBaHHH IIPU HYJbOBHUX 30BHIIIHIX IMIy/JIbcax i BiAMIHHIA BiZ Hyas Maci B rpanuni Ag — oo [5]:

T (k, —kym?, {A}; d)|e=o = m?

d

TR (k=m0 d) o =

|
—_

D (ks m? (A} gm0 = m* =N,

1,2
T (py b, —k; m? AN }5 d)p=re=o = 1, (5)
ne m 1 {/\} [33] — mepeHopMoBaHI Maca 1| KOHCTAHTH B3aeMojii: m = Zzmy = Z3F(0’2)(0;m0,{/\07i}), A
d 4 . . . L,N
737 /\0 i Y (b) 1 HIKUYe MU ABHO BKasye€MO Ha 3aJIeXKHICTH IepeHOPMOBaHUX BepumHHUX (yHKuill [

BIZ BI/IMlpHOCTI/I mpoctopy d. 3 yMOB 5 MOXKHa OTPUMATH DO3KJAAN [IJd KOHCTAHT NepeHOpMyBaHHA mosisd (Z3),
BepUIHH Ag; (Z1,,) 1 ZBOTOIKOBOI BEPIIHHHOL (byHKL[ii si Berapaenum ¢ (Z2). Acumnroruuno 61M3BKO 10 KpH-

THYHOl TOYKH IMepeHOpMOBaHl BepIIMHHI (bYHKITI F ({p} {k};m? {\}; d) samoBonBHAIOTL OMHODIHE PIBHAHAA
Kannena-Cumanmika [5]:

{m—+2m ()55 = (5 = D (D) + L0 () R 2 () (ks m®, (A):) = 0, (6)

13 KoedillieHTaMu: a KPpUTHUIHUH TOKA3HWK KOPEJAIMHHOl TOBKHHH U BHU-
3Ha4YaeThCAd 9K
O\
B, ({A}) = lo,
i - _ -1
Olnm Yo ({XN'H) =2—v7" —n. (10)
. 073
7¢:73:al |0’ . - . . “ e
nm HocmmkeHHA KPUTHIHOL TOBEIIHKH TPH HEILI# BI-
oz MIpPHOCTI TIPOCTOPY, Pe3yJIbTATH AKUX BHKJIAICHI y Ha-
Vo2 =2 = _31—2|0’ (7) CTYIIHUX PO3MIIaX CTaTTl, 0a3yloThCd HA PO3TIANl PIB-
nm

Hanb Kannena-Cumanmika (6) (41 yMOB HOpMYBaHH:A
MacuBHOI Teopii mosiga (5)) GesnocepeHbo Mpu IOBLIB-

. . . HOMY Hemiomy sHadenni d [31,32].
ne irgekc 0 osHavae audepeHIifoBaHAsA MpH (PIKCOBAHUX

ronux mapaMerpax. ¥ crifikiit Hepyxomifi Touni {A* }, xo-
OpIOMHATH AKOl € HyJieM (—dyHKII:

3acTOCOBYIOUM YMOBW HODMYBAHHA MAaCHBHOI Teopii
OISl IO OJHOYACTHHKOBO HE3BIIHUX BEPUTHHHUX (DYHK-
uift TOM) | MoskHa OTpEMATH BUPA3H 1A MEPEHOPMOBa-

. . HUX BEPUIMHHNX (PYHKIIIT FSRL’M) y BUIJIAM] PAIIB Teopii
SO, {A*) =0 i=12,... (8)

306ypeHb 3a MepeHOPMOBAHUMHE KOHCTAHTAME B3a€MOJIi1
A;. 306pakaoyn 4aeHd pAny v BUIUIAM (elfHMaHIBCh-
KUX JigTpaM, JIETKO 3ayBakuTH, IO TEBHOMY TODAIKY
Teopil 36ypeHb 3a A; BIAMOBIIAE MEBHA KIJIBKICTD MeTEH
y miarpami (piBHa KiIBKOCTH IHTEIDYBaHb 3a BHYTpIII-
HiMK iMmyabcamu). Juc/ioBl 3HAYEHHSA NETIEBUX iHTe-
n="v:({X\"}), (9)  rpauis (loop integrals) sameikars Juine Bif BUMipHOCTH

dbyHKIIA 74 BU3HAYAE BEJIMYUHY KPHTUYIHOIO IOKA3HUKA,
mapHol Kopendiitaol pyHKII 7:
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IPOCTOPY 1 € OOHAKOBHME IJIs 3amad Pi3HOI CHMeTpii.
Bonn #HeoOX1aHI 15 OTpUMAaHH BEJIMINH KOePIMIEHTIB
pamy Teopil 36ypeHb 3a A;. Y BHIAAKY BUMIPHOCTH MIPOC-
Topy d = 2, d = 3 3HaYeHHA TETJIEBUX IHTET PAJIB MPO-
rTabynboBani y [28]. ®akTudHO KOXKHA pOGOTA, HPUCBH-
qeHa JOCJIIKEHHIO KPUTHYIHO] MOBEIIHKN TBO— UH TPU-
BUMIPDHHUX CHCTEM 3a JIOTOMOTOI0 PIBHAHB MaCHBHOI TEO-
pii oJid, MICTHTD HOKJINK Ha pe3yabraTtu beiikepa, Meii-
pona i Hikesa [28]. 3acTocoByloun TexHiky (eliHMaHiB-
CBbKOI MapaMeTpH3alill Ta MpAMOTo 1IHTEI PYBaHHA, MI OT-
pUMaJIM BUPA3W [JId JBO— Ta TPUIETJEBUX 1HTEIPAJIB,
AK1 3ajexkarh BlI d dK BlO mapaMeTpa, 1 mpoTady.Iio-
BaJsiM ixHi 4ucaoBl 3HadeHHs [29], 10 ¢Tag0 OCHOBOW 15
JOCHIKEHHSA KPATHIHOI MOBEMIHKH Y MPOCTOPl HEILIoL
BUMIPHOCTH. 3a3HATUMO, 1O KPATHICTH ABOTETIEBUX 1H-
TerpaJiB € 2 X d, a TpunenaeBux — 3 X d (T06TO Mepia
aMiHoeThed Bia 0 mo 8, a apyra — Big 0 mo 12, koan d
sminoeThes Bia 0 1o 4). Tonl 4K y BUIAIKY ITiI01 BUMIp-
HOCTH IIPOCTOPY BLAOMI CITOcobH, MO Hal0Th MOKJIUBICTD
CKOPUCTATUCH BHYTPIIIHBOIO CUMETPI€IO iHTer paJis [39],
y BHIAAKY HEIJIoro d He BCl BOHM B IPHHITAII € 3aCTO-
COBHUMH.

OrpumaHi BUpasw I/ METJIEBUX IHTEIDAIB, & TAKOXK
IXH1 IMCJIOBl 3HAYEHHA JO3BOIAIOTH JOCTLIZKYBATH KPH-
TUYHY MOBEIIHKY PI3HUX MOJIEJIBHUX CHCTEM TIPH JOBLIb-
HOMY 3HaYeHHI BUMIPHOCTH TPOCTOPY. ¥ HACTYIHUX PO3-
Iimax MU peasisyeMo Tie 3aBaanns nasa Momesedi (1)—(3).
Buxigaumu gj1d HaIllX TOCIIKEHD OYIyTh BUpa3u IJIs
- 1a y—byuxuiit momeeii (1)—(3), orpumani y cxemi Ma-
CHUBHOTO MEPEHOPMYBAaHHA Y TPUIETIEBOMY HAbIMKEHH],
sanmcaHl gk (HYHKIN 3aJeKHUX Bl BEMIPHOCTH IIPOC-
TOpY METJIEBUX 1HTerpaJsin. Tak, Jasa m—BeKTOPHOL Mo-
neni (2) PT dbynkuniil ¢ Taknmu [40]:

B(u) = —(4 —d) {u—uz—i—ﬁ(z)u?’—l—ﬁ(?’)uﬂ , (11)
2(m+ 2 . . .

Yo = —(4— d)WUZ [22 + (4iz — Big)u]l,  (12)
= m+2 () 4 432

~y¢2_(4—d)m+8u{1—|—'y ut @l (13)

Tyr u — mepeHopMoBaHa KOHCTaHTa B3aeMomii [34], 1,

— 3aJIEXKHI Bl BUMIpHOCTH TeTJieBl iHTerpaan (ixHi quc-
JIOBI 3HaUeHHA pH pisHUX d HaBenmewri B [29]), a iHaekcn
(2) { ®) BrasyoTh HA ZBO- I TPHIET/IEBY YACTUHE BimIo-
BIOHUX (pYHKIII:

g2 = CETE [(m + 2)is + (5m + 22) (i1 — 1/2)],
B3 = m[(_mm? — 488m — 1424) + 4(31m”

+ 430m + 1240)¢; + (m + 2)(m + 8)(8 + 3d)is
—12(m + 2)(m + 8)iz — 48(m* + 20m + 60)i4

— 24(2m? 4 21m + 58)i5 — 6(3m* + 22m + 56)is

— 24(5m 4+ 22)ir — 12(m + 2)(m + 8)is],

1
@)= - (1-92
Y (m T 8)( Zl)’
/8 = L (10(m 4 8) — (44m + 280)i,
(m+8)?

+ (8 = 3d)(m + 2)is + +12(m + 2)iz + 24(m + 8)is

+ 6(m + 8)is + 18(m + 2)ie].

Mu me 6ymeMo HaBOAUTH TYT BLANOBIIHI Bupasn gia PI°
dYHKINHE po3BemIeHol M—BEKTOPHOI MOIEl, OTPUMAaHl y
nBo— [31] Ta TpunerieBomy HabsmKeHHAX [35]. BayBa-
KUMO JIAIIE, IO TMOPAM, 13 ABHOIO 3aJeXKHICTIO Bl BHU-
mipaocTH mpoctopy d PI' dyukmi 3amexkaTh Bl d depes
meTJIeBl 1IHTEIpaan i1 — ig. IliAcTaBadiOIN 3HAYEHHA 1H-
TerpaJsiiB y BUINVIAAlL BIAMOBIIHOTO £—PO3KJIAMY, MOKHA
PO3BHUHYTH TEXHIKY £-PO3KJady [Jd TOTO, Mob HOCIi-
JUTH KPUTUYIHY TOBEIIHKY, TeHEPOBAHY JIar DaHKIgHAME
(1)=(3). ¥V mpoMy BHUTAOKy MH BIITBOpHMO H0Ope Bi-
JIOMI Pe3yJIbTaTH. 3 1HIIOTO GOKY, OyIydn 3aliKaBJIeHIM
V JOCJIIKEHH] KPUTHIHOL MOBEMIHKNA TpH HEIIoMY d,
MOXKHA CKOPDHCTATHCH OTPUMAaHUME B [29] sHaueHHAMU
MeTJIEBUX 1HTEr paJsIiB 6e3MocepeIHbo IpH TOBLILHOMY d.
Ax renep mobpe Bimomo (mmB., Hanpuk/iaaz, [30,41.5]),
DA IJIF PEHOPMTPYTOBUX (DYHKIIIH € AaCHMITOTHIHAMHA
[36], i muid Toro mEG oTpUMATH Ha IX OCHOBI HaAliHY iH-
dopmariio, ¢ 3acToCyBaTH TPONEAYPY TMEPECYMOBY-
BaHH:A. 3YMUHIMOCH HA TAKUX ODUYHCIEHHAX JOKJIAJIIIIE.

III. MOOEJDL IBUHTA

HocmaKeHHA 0COOJIMBOCTEl KPUTHUIHOl MOBEIIHKHI
IpH HEMLI BEMIPHOCT] IPOCTOPY PO3MOTHEMO 3 I€TaIb-
Horo aHa i3y mozdes Ismnra. Ha BiaMiny Big iHIIIX Mo-
JeJieli, mo OYAyTh pO3TIAHYTI HUXKYE, MOIEJb |3WHTa
IpH JOBLILHOMY 3HadeHHI d 6yJia mMpegMeToM IPYyHTOB-
HOTO aHasi3y. ToMy OCHOBHE 3aBIAHHA, AKE MU CTABUMO
mepen coboio B IbOMY PO3JLJIL, HMOJIATae B TOMY, W00,
3aCTOCYBABIIH METOM, MAaCHBHOI peHOpMAaJII3allil IPH 10~
BUIBHOMY (PIKCOBAHOMY 3HAYEHHI BUMIPHOCTH IMIPOCTOPY
0 JOCJIMKEHHA Momenl IsmHra, mepeBipmTH iforo Ha-
MIfHICTD 1 JOCTOBIPHICTH OTPUMAHUX pe3yabTaTiB. Ma-
OyTh, TepInolo poboToo, ¥ AKIi JoCTImKyBadach KpH-
THUYHA MOBEIIHKA Moael [3suHTa Tpn HemlIli BUMIpHOCTI
npocropy, 6ysna pobora Maifikiaa ®imepa [13]. TIpore
MpeIMeTOM JOCJIIIKeHb byJla KpUTHYHA TeMIepaTypa,
a He KpUTHUUIHI moKasHmKu. Cepen pisHUX MIIXOMIB, IO
BUKOPHUCTOBYBAJIUCH JJIsl OTPUMAHHS KPUTHIHUX TTOKa3-
HHUKIB Momesl [suara mpu HemiaoMy d, CJIi Ha3sBaTH pe-
HOpMaJTizamiiie eperBopenHs KamanoBa, 3a TOMOMO-
roI0 AKOTO HYJINM OTpUMaHi 3HaAYEHHs TeMIlepaTypHoro i
MarHeTHOTO KPUTHIHUX MOKAZHUKIB JJIA BCIX MIJINX 3HA-
yenb z = 2% Mix z = 211 z = 16. Lle, npupoano, npuseso
JI0 3HAXOMKEHHd 3HaUYeHb KPUTUIHUX TMOKA3ZHUKIB A4
nedakux Hemiaux d [14]. TlisHiule KpUTHYHI NOKA3ZHUKE
Momesl IsmHTa TpM HemIi BEMIPHOCTI TPOCTOpPY 00-
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qucsoBaau [15] Ha migcrasi mepecyMOBYBaHHA DB E—
PO3KJIamy, 3alHCcaHuX i3 TOUHICTIO mo &°. PemopMrpytmo-
Buit maxig y apiicaomy npocropi [20,16] i Bucokoremiie-
paTypHi poskJaau [17] TaKoXK 3aCTOCOBYBAIN /I PO3-
DIAmy el 3amadi. 3a J0IoMOTOI0 BaplaliifHoro MeToIy,
3aCTOCOBAHOTO JIO BUCOKOTEMIIEpaTy pHUX pazis [18], Bu-
BYaJIM BIJIBHY eHeprio d—BHMIpHOI Momel Isuura. AKy-
paTHI 3HAYeHHA KPUTHIHUX MOKA3HUKIB Momenl [smHTa
IpH HU3BKUX BHMIpHOCTAX mpoctopy 1 < d < 2 6yam
orpumani [19] Ha migcTaBl 3acToCyBaHHA METOMY CKIiH-
geHHOMIpHOTO cKefitinry (finite size scaling) mo mammx,
OTPUMAHUX 3a JTOTIOMOIOI0 METOAY TpaHchep—MaTpHILl.
[Ipuwomy Tpamcdep—Marpuig 6yJia 3ammcaHa y cocid,
AKHUIA TO3BOAAB 11 IHTEPIOJAIIIO 0 HEMJINX BEMIPHOC-
Teil.

Ax yxe sramyBasioch, BUKODUCTAHHA PIBHAHB MACHB-
HOI Teopll moJd TpH PIKCOBAHNX BUMIPHOCTAX MMPOCTOPY
d = 2, d = 3, saBggKu mioHepchbKuM pobortam Jxop-
mkio IMapisi [24], cTano omHuM i3 CTaHZAPTHUX MAXOMIIB
y cydacHiii Teopil KpUTHIHHX ABHIL. MabyTh, 10 ToABK
HaImMX pobiT mMe OyB €AWHUI 13 MIMPOKO BKMUBAHUX Me-
TOMIB aHAJJI3y KPUTUIHOl MOBEIIHKH, TKOTO Iie He BU-
KOPHUCTOBYBaJW IpHu Heriomy d. Buximaumu Bupazamu
001 aHamisy € f— 1a y— dbyuxuii (11)-(13). Ipugomy, mi-
KaBJIAINCH KPUTUIHOIO MOBEMIHKOI Mojesi [3mnra, Mu
PO3IJIAHEMO BHMAIOK cKasdphoro mosid (m = 1). fAx
MU BXK€ 3a3HAYAIM, ¥ 3B’ A3KY 3 ACHMITOTHIHOIO TPUPO-
JI0T0 PAIIB AJI PEHOPMTIPYIOBHX (DYHKITIH CJTLI 3aCTOCO-
BYBATH MEBHY IPOIENYPY MEPECYMOBYBaHHHA, MI0O OTPH-
MaHTH JOCTOBIPHY 1H(OpMAaIiio Ha 1X miacTapl. Pesyab-
TaTH, ofep:KaHl B MacHBHIA cxeMl 3a JOIOMOTOIO Mepe-
cymoByBants Meronom Ilage—Bopesa, napeneni B [40].
Ak zaznadanock yxke B [40], meron [age—Bopensa nobpe
MPAIfoe, KOJIM BUMIPHICTH ITPOCTOPY HE € Iy7Ke HU3BKOIO.
OnHieo 3 MOXKJINBAUX NMPUYHWH € Te, MO HapaMeTp po3-
KJAady — 3HaYeHHA KOHCTAHTH B3aeMOIll B HEPYXOMIi
TOYIl — 3POCTae 13 3MeHIIeHHAM d. 30KpeMa, OTPUMaHI
B [40] pesynbraTu n0TpebyIOTH MOMINIICHHS B JLIAHIL
d o063y HIZKHBO1 KpUTHUIHOI BUMIpHOCTH. [lokaxkemo
OIMH 13 MOKJIMBUX CIOCODIB, 4K 1ie MoxHa 3pobutu [40].

Ak i B [40], obepemo npolenypy HepecyMOBYBaHHS
[Mage—Bopena. Cxema mepecymMoByBaHHA € Takoo. [lja
dbyuxmii f(u) (ne Moxke 6ytn y— abo f—byHKIig 9m ix
YaCcTHHA), 330aH0l ¥ BUIVIAL] CKIHUEHHOI KIJIBKOCTH JI0-
JaHKIB y poskjaanl Teitmopa:

) =3 0, (14)

7=0

3aInICcyeMo HopeTiBChKIil 06pas:
L .
@) :
Fluty=>" - (ut). (15)

Tom (15) eKcTpanooemMo y Buraam Ilage—ampokcu-
mantn FP(ut) i mepecymopamy dynkmio sammiemo y
dopwmi:
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fR(u) = /00 dte_tFP(ut). (16)

0

Peanisyitmo mporenypy, y pesyabrari akol supasu (11)—
(13) mpu m = 1 npuBesu 6 g0 3HAYEHB KPUTHIHHX
MOKA3HUKIB, 1Mo 30iraancda 6 13 TOUYHHMH 3HAUEHHAMMI
y BHMNAIKaX, KOJH BOHU BIIOMI: TOOTO IIPHM BHMIPHOC-
max npoctopy d = 1 (v =y =00, p=1)id =2
(v =1,y = 1.75, n = 0.25). na uporo obepemo Hail-
BUIMil (HACTYMHUI TWCAA OCTAHHBOIO BIIOMOTO) UJIEH
pAamy Teopii 30ypeHb BIALHIM MapaMeTPOM 1 3MIHIOBATH-
MeMo iforo Tak, mob oTpuMaTH HEoOXIIHWHA pe3y ibTar.
Y BUNAIKY £-PO3KJIAAY TaKy MPOIEnypy HByJIo 3ampormo-
HOBaHO B [37]. 3ayBakuMo, OHAK, CYTTEBY BIAMIHHICTH
y 3acTOCYyBaHHI TaKOl CXEMH B paMKax £—PO3KJaigy 1 B
PEHOPMTPYIIOBOMY MAXOIl TPH (pIKCOBaHIii BUMIPHOCTI
npocTopy. BuMipHIcTb d, 4Ka BXOIUTH y MapaMeTp pos3-
KJIAIy B TEXHIN] £-PO3KJIAAY, HE MICTUThCA B Koedilli-
€HTaX JKOTHOTO 3 paAmiB. TakuMm amHOM, 0bpaBim Koedi-
uient Buuworo nopanky fUTY) gk BiabHuit napamerp y
pami aaa nesHol dbyukmil f(g) (manpursian, mad 6yab—
SAKOTO KPUTHIHOTO MOKA3HWKA)

fle) ~ Zf(j)gj 4 pUFD i+

7=0

MOXKHa 3abesnednTn 30iraHHA pe3yJIbTaTiB JIMIIE 15
onniei obpanol sumiproctu d (B [37] e d = 2). Ha Bin-
MIHY BIZ IIBOTO, ¥ CXeMl, o Da3yeThcd Ha 3aCTOCYBAHHI
piBagab PI' mpu ¢ikcoBaHiii BEMIPHOCTI MPOCTOPY, Koe-
DIMIEHTH pAMIB 33 MEPEHOPMOBAHOIO KOHCTAHTOIO B3ae-
MOl U € 3aJeKHIME Bl BUMIPHOCTH:

L

flu) ~ Zf(j)(d)uj + FUD (d)yud 1,

7=0

Tom obpannii BEpas MoXKe MICTUTH 1HGOpPMAIIO TPO
TOYHI pesyJabTaTH IJd OeKIIBHOX 3HadeHb d (obupa-
oYUM BIIIIOBIOHI 3HAYCHHHA f(j‘H)(d), HaOpUKJIad, IIs
mamx d = 1,2,...). g npomizHEX 3Ha49eHb d OyH-
KIILIO f(j+1)(d) MOXKHa alpOKCHMYBATH [JIAJKOK KpPH-
BOIO. 3BUYAHO, 110 HAMAHICTH OTPUMAHAX Y TAKWii CIIo-
ci6 pesyJIbTaTIB 3HATHOIO MIPOIO 3aJIEKHUTH Bl TOrO, Ha-
CKLJIBKHU TVIAJKOIO € TOBeIIHKa (PYHKII, AKY MH allpoK-
cumyemo [38].

OrpumaHi 3a JOMOMOTOIO OMHUCAHOl MPOIEAYPH TEPe-
CYMOBYBaHHHA KPUTUYHI MOKA3HUKN V, 1) 4K (DYHKIII BH-
mipuoctu d [38] naBeneni B Tabuuni I nuisa nesdkux KOHK-
peTHUX 3HAYEHb BUMIPHOCTH TIPOCTOPY B MOPIBHAHHI 3
JaHUMU IHIWMX migxoxis: [15] — i3 mepecyMmoByBaHHs
g—poskJany, [18] — 3a momomoroio BapidiifiHOro miji-
XOIY, 3aCTOCOBAHOTO JI0 BUCOKOTEMITEPATYPHUX PO3KJIa-
aiB, [19] — sacTocyBaHHAM METOMY CKIHYEHHOMIDHOIO
CKeHTIHTY 10 MaHWX, OTPUMAHUX 32 JIOTOMOTOI0 METOIY
Tpachep—MaTpHIIi.



MACHUBHE IIEPEHOPMYBAHHSI ITPY HEIIILJIIN BUMIPHOCTI IIPOCTOPY

Hani 3 poGornm [15]

Hani 3 poGornm [18]

Hani 3 po6otm [19]

d v n v n v n v n

1.250 2.593 728 1.5-4.5 .30-1.00 1.7-3.4 .758-.83 3.6832-3.7750 .7532-.7544
1.375 1.983 616 1.6-2.6 .30-0.80 1.6-2.9 .635-.679 2.3535-2.3747 .6362-.6398
1.500 1.627 519 1.45-1.85 .35-0.65 1.49-1.84 .567-.631 1.7547-1.7596 .5312-.5328
1.650 1.353 420 1.30-1.44 .30-0.50 1.27-1.38 .450-.507 1.3780-1.3795 .4226-.4238
1.750 1.223 .363 1.20-1.26 .30-0.40 1.18-1.26 .396-.425 1.2234-1.2255 .3630-.3634
1.875 1.098 .303 1.09-1.11 .27-0.33 1.11-1.13 .312-.322 1.0902-1.0906 .3006-.3010
2.000 1.000 .250 1.0 .25 .247-.253

Tabnuna I. Kputnani nokasuukn v, 1, orpumani B PT' migxoai npu dikcosaniii Bumiprocti [38] (cropmumkn 2,3), y
HOPIBHAHHI 3 JAHUMHI, OTPUMAHUMHI 32 JOMOMOTOIO 1HIINX MIIXOMIB (IWB. TEKCT).

6.0

1.0

1.0 1.5 2.0 2.5 3.0 3.5 4.0
d

Puc. 1. Kpurnunnii mokasHuk KopeJsaiiiiHOl TOBXKWHHA L/
K pyHKINA BuMmipHocTn d. KBamparmkamu rmokasaml Halil
pesyabratH, oTpuMani 3a monomoror PI' miaxomy npm Ppik-
CoBaHi#l BUMIDHOCTI TIPOCTOPY 3 yPaXyBaHHAM TOYHUX TAHUX
[38], sipoukm moka3yioTh pesyabraté [14], TPUKyTHWKH mmO-
Ka3yoTh mani pobit [26]. JliHiaMm 300pazkeHi pe3yabTaTh
e’ = d — 1 posknany niag Momesi MaiKe ILIOCKOI HOBepXHI
pozmiry. 3ropu BHW3: omHO— [7], Tpm— [8], mBo— [7] i woTHpH-
netrsese [9] HAbIMZKEeHHA.

Ha puc. 1 Mu mopiBHIOEMO HaIlll PE3YIBTATH IJIA KPH-
THYHOTO MOKa3HWKa v 13 pesysabratamu ¢ = d — 1 pos-
KJIa/y JITsA MOJesl MailiKe MIOCKOl TTOBEPXHI po3aiay (y
TINAHI HU3BKAX 3HAYEHb d) 3 JTaHUME, OTPHMAHIME 32
nonomoroto nepersopernda Kaganosa [14] i 3a gonomo-
rofo aHa i3y (PI3UIHOl TIIKH PO3B’A3KIB TOTHOTO PiB-
uanad PT [26]. 3HadeHHA KPUTUIHOTO TOKA3HAKA ¥ T4
Moe Il MaiizKe TJIOCKOl TTOBEPXHI MOILIY:

(17)

HoKasaHe B mepiiomy, apyromy [7], Tperbomy [8] i uer-
BepTomy [9] nopgaakax Teopil 36ypeHb.

Puc. 2. Kpurnmunuii mokasHuk mapHoi Kopesdriitnol ¢pyH-
Kl n Ak ¢yHKIiia suMipHoctn d. KBamparumkamm mokasaHi
Hallll pe3yJibTaTh, OTpuMaHi 3a monomoror PI' moxomy mpm
dikcoBaHili BHMIPHOCTH IPOCTOPY 3 ypaXyBaHHAM TOYHHX
nmanux [38], 3ipo¥km MoKasyoTb pesyabrath [14], TpukyT-
HUKHW TIOKa3yloTh manl pobit [26]. Jlimia oTpmmana 3 pos-
B’A3Ky 1A Moaesi Kparawan [10].

Pucynok 2 mae MoOpiBHAHHSA HAIINX JaHUX I KPH-
TUIHOTO MOKA3HWKA 7) 13 Pe3yAbTaTaMi, OTPUMAHIME 33
JonomMoro neperBopernd Kamanosa [14] 1 3a momnomo-
rofo aHaJ 3y (PI3MIHOI TIIKH PO3B da3KIB TOYHOTO PIB-
wanug P [26], a Takoxk 13 3HAYCHHAM 1) AJd MOAEJI
KpaIJIMHK, 1O 3anucyeTbed ak [10]:

d+n=8r" ()~CHD2M 4 O]l 172072 (18)

ne C'~ 0.577 — crana Ofisepa.

Ax BugHO 3 Tabaumi I, Hamn pesyabTaTm Ayxe mobpe
Y3LOIKYIOThCA 3 pesysbraramu poboru [15], orpuma-
HUMW Ha MACTaBl MEPECYMOBAHOTO £—PO3KJIALY 3 BUKO-
pucTaHHAM TodHOl 1HGopMamil npu d = 2. lle Jserko
3pPO3YMITH, OCOBIANBO, AKINO B3ATH IO yBaTW, IO TaKe
K Y3TOMKEHHsS Ma€ MICIe O IMUJIHX BUMIpHOCTER d =
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2, d = 3 (ams., nanpuksaan, [30,41]). ¥V ginauni BuMip-
Hoctel 1 < d < 2 Hallli pe3yJibTaTh MOXKHA MOPIBHATH
i3 3HAYEHHAM KPUTHYHOTO MOKA3HWKA U MOJIEJI Malike
[JIOCKOIL MOBEPXHI po3Hiay [7], IopaxoBaHUM 3a JOIOMO-
row ¢ = d — 1 poskuany [7-9]. IcHye HusKa apryme-
TiB Ha MATPUMKY TBEPIKEHHS MpO Te, 10 KPUTHIHA
TOYKaA IMEl MOIEIl 1MeHTHYHa KPUTHIHIA TOYI 13WHT1B-
cbkol cuctemu. Temep yBaxaeThesd, 1O 1€ TBEPIKEHHA
cIpaBenJInBe IpuHaiiMHl B ceHci &' = d—1 poskmany. Ak
BUIHO 3 puc. 1, Taka 1AeHTH]IKAIIA JiicHO MoXKe MaTh
Micie. 3asHa49mMO, IO KPHUBl A KPHTHIHOTO MOKaA3-
HuKa v(d) TpoXonATh depes TouHe 3HaveHH#A V(2) = 1,
axiio pag (17) posnaanaeTbes B oqHO— abo B TPHIETJIE-
BoMy HabsmxkenHl. Pesyiabrarn PI' migxony npu dikco-
BaHiil BUMIPHOCTI MPOCTOPY Y3TOMKYIOTHCA 3 PE3YJIbTa-
TaMU, OTPUMAHUMHE JIJ1d Momesl Kpamauau [10] B gisamii
HU3BKUX 3HAYEeHb d, 9K 1e BUAHO 3 puc. 2. Pesynbratu,
OTpUMaHl I HeAKHX HEILINX d 3a IOMOMOTOI0 IMepe-
tBopenna Kamanosa [14] (Bimsmadeni wa puc. 1 sipou-
KaMi), TaKOXK JOOPE Y3TOMKYIOTHCH 3 HAIINME JTAHIMH.
Mu BHKOpPHCTaJIN CIIBBIIHONIEHH CKEHIHTY HJIA TOTO,
o6 OTpUMAaTH MOKa3HUK 1) 13 v 1 §, HaBenenux y [14].
i sHavenHa 7 TakOXK 300pazKeHl 31pOYKaAMU Ha PHUC. 2.
Busno, mio cxema [14] IpuBOAKUTD /10 3aBUIIEHUX 3HAYEHD
n y muagem d > 2.5. Jam, oTpuMaHi Ha OCHOBI aHa-
Jizy disuyHol risku po3s’a3ky Tounux pisagaub PT [26],
TaKOXK Y3TOMKYIOTHCA 3 HAlIMMW pe3yiabratamu. Haii-
JIIIIIE Y3TOMKEHH Ma€ Miciie B Aiadrl d mobansy d = 3,
ne, dK 1e 0yao zasHadeno B [26], rakuil niaxin € edek-
TUBHIIIAM.

AxyparHl I HamliiHl 3HaUeHHS KPUTHIHUX MTOKa3HU-
KIB IJId Hellaoro d oTpuMyeMo B muagam 1 < d <

2 Ha MACTaBl 3aCTOCYBAHHA METOAY CKIHIEHHOMIPHOTO
CKEHTIHTY /10 JaHUX, OfepKAHUX 34 JOMOMOTOI0 METOIY
tpancdep-marpumi [19] (nuB. komonkn 8,9 Tabmumi I).
Y manm d > 1.5 Ham pesyabTarH 106pe y3romKyo-
ThCd 13 MUMHA JAHUME, aJe A HIKIUX 3Ha9eHb d y3ro-
JKeHHd ripire. B mpoTuBary mo mporo, y IiAAHIN MaJInX
d Hamn pe3yabTaTH y3roIXKyIOTbCA 3 JaHUMEU, OTpUMa-
HUMH 3a JOIOMOTOIO BapidIliiftHOTO MIXOLY A0 aHaII3y
BHCOKOTeMIepaTypHUX paniB [18] (komonku 6,7 Tabmii
1), i sHAXOOATHCH MO3a MeKAMU TOYHOCTH Iiiei poboru
nna v upu d > 1.875, a moa n upu d > 1.5.

Is amasisy, mpoBemeHOro B IbOMY PO3MILAlL, POOHMO
BUCHOBOK, 1[0 3alPOMOHOBAHUN METOJ, TIePEHOPMYBaHHA
TaK camo, dK 1 Mpoleaypa MepecyMoBYBaHH, € Haii-
HUM CITOCOOOM TOCTIIKEHHA KPUTHIHOL TOBEIIHKH TPH
HEILJIOMY 3Ha9eHH] d, 1 HIKYe MI 3aCTOCYEMO 1X 10 aHa-
JI3y peryadpHOl Ta CTPYKTYPHO HEBIOPAIKOBAHOI mM—
BEKTOPHOI MOIEI.

IV. m—BEKTOPHA MOIEJIb

Haramatimo, 1o, arimao 3 Teopemoto Mepwmina—
Baruepa—Torentepra [42], nms m—BekTOpHOI Momesi
HIZKHA KPUTHIHA BHMIPHICTD d. = 2 mpu m > 2. Bing-
MOBIIHO [0 pesyJibTaris posmiay 111, 3 meroto BmockoHa-
JIEHHSI TIPOIEIyPH MEPECYMOBYBaHHS BBEIEMO Y BHPA3H
JIJI4 MePpECYMOBHIX (DYHKIIH BlIBHI apaMeTpH, BUOpa-
oYUM 1XHI 3HAUEHHA 3 YMOBH, OO Il BUPa3H IPUBOININ
10 BIIOMHUX TOYHHUX DPE3yJIbTATIB /g KPUTHIHOI TOBE-
miakye mpn d = 2 (v =y = o0).

m =2 m =3 m =4

d v y v y v y

2.0 o0 o0 o0 o0 o0 o0

2.1 1.850 3.510 2.149 4.067 2.443 4.624
2.2 1.329 2.540 1.512 2.884 1.687 3.219
2.3 1.103 2.122 1.235 2.372 1.358 2.610
2.4 971 1.878 1.072 2.072 1.166 2.253
2.5 881 1.713 .962 1.869 1.036 2.013
2.6 .816 1.593 882 1.721 941 1.837
2.7 .765 1.500 .820 1.606 .868 1.701
2.8 725 1.425 770 1.513 .810 1.592
2.9 .691 1.363 729 1.437 762 1.502
3.0 .662 1.310 .694 1.371 721 1.426
3.1 .639 1.266 .665 1.317 687 1.361
3.2 618 1.226 .638 1.267 .656 1.303
3.3 .598 1.190 .615 1.223 .629 1.251
3.4 .580 1.156 .593 1.182 .604 1.204
3.5 .564 1.124 574 1.144 582 1.161
3.6 .549 1.095 .556 1.110 .562 1.123
3.7 .535 1.069 .540 1.079 .544 1.087
3.8 522 1.044 525 1.050 528 1.056
3.9 511 1.022 512 1.025 514 1.027

Tabmung 1. 3uaueHns KPUTUIHUX MOKA3HUKIB v, ¥ 4K dyuKiil d gua m = 2,3, 4 [43].
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Buxiguumun BumpasaMu O aHAJII3y € BHPa3®W A4 [—
i y—dyukmiii m-sexropuoi mogeni (11)—(13), HaBeneni B
pozmim II. Tak camo, gk 1e pobmocsa B posaiai 111, yse-
JIeMO B Tl BUPa3W AOJAHKY BUIIOTO TMOPAAKY AK BLIBHI
mapaMeTpH 1 3SMIHIOBATUMEMO 1X 3 MeTOIO 3abe3nedeHHsd
HpaBUJIbHOI acuMnToTuKY 1ipu d = 2 [42].

Tabmuma I micTuTh Haiml pe3yabTaTh O KPHTHY-
HOTO MOKa3HUKA KOPEJAMIHHOl TOBKUHU V 1 KPUTHIHOTO
MOKa3HWKa MarHeTHOl crupuitaatausocTu v. 11 pesysib-
TaTl OTPUMAHO y TPHUIETJIEBOMY HabJKEHHI 3a JIOTO-
Moroto nepecymonybatid [lame—Bopess, BBemeHHAM 10~
JaTKOBUX TapaMeTpiB y TPONEypY TepecyMOBYBaHHHA
B mitaam 2 < d < 3 1 6e3 JDoHaTKOBHX IIapaMeTpiB
ana d > 3. Haun pesynbraru, ofepiKaHi 13 387y IeEHHAM
J0JaTKOBOl 1H(MOPMAaIll Tpo po3TalIyBaHHA CHHIYJIAD-
HOCTH B TOYIl d = 2, Y3roIKyIOThCA 3 PEHOPMTPYIIO-
BUM pesyabraroM poboru [25], me 6yJsio BUABIEHO CHH-
I'YJIApHY MOBEMIHKY KPUTHIHUX MOKAZHUKIB.

25, 4
r \
L \ 00000 7, = 2
C | kEkxKFK I = 3
r \ Hokodokk M = 4
2.0 N \ PEELAM = 00
r \
r \
r A
r \
1.5 r \
r \
L \
r A
r \
1o F
05 C =
1.5 2.0 2.5 3.0 3.5 4.0
d

Puc. 3. Kpurnunnii mokasHuk KopeJdiiiiHOl TOBXKWHHA L/
Ak dymkmia sumipaoctr d ama m = 2, 3,4, co [43].

Ha pucHky 3 Mu BiOKIaIH 3HATEHHA KPUTHIHOTO IO~
KasHHKa M—BEKTOPHOI Momesl V AK PYHKINO d I

m = 2,3,4,00 [43]. ¥ Bumasky m = 0O MU BiITBO-
proeMo TouHuUil pesysbrar s cdeputdnol Momeni [44]
v=(d- 2)_1.

SasHaunMo, 1o, Ha BIAMIHY Blm Momesl Ismara, mami
Mpo KPUTUIHY MOBEIIHKY M—BEKTOPHOI MOMEJ MpH 10~
BUIBHOMY HEIIJIOMY 3HAYeHHI BUMIpHOCTH d MaiiKe BiI-
CYTHI 1 pe3yJIbTaTl, IPeIcTaBJ/IeH] B IIbOMY PO3ILIL, Ia-
IOTH Ha CHOTOJH] HalMoOBHIIINI ONNC TaKol 3a1adl.

V.3AMOPO2XKEHA CJIABO PO3BEIEHA
m—-BEKTOPHA MOIEJIb

[Mepefimemo Temep mo aHamM3y pPO3BEmeHOI m—
BEKTOPHOI MOflel, yBeaeHol B posaii I (mus. dbopmyty

(3)), mpm mOBLNBHIH BUMipHOCTH HpocTOpy. PeHOpMI-
pymoBl (byHKI i€l MoAesl, AKl MH OTPUMAaJIN ¥ IBO—
[31] Ta TpumeTeBoMy HaOMMKeHHAX [3D] mpm mOBiIB-
HIl BUMIPHOCTI TIPOCTOPY, € MOJIHOMAMH 338 CTEMEeHAMMI
epeHOPMOBAHIX KOHCTAHT B3aeMO/Ill A1, Az. Hepes rpo-
MI3IKICTH BIAMOBLIHUX BUPa3lB MH HE 3alHCYBATHMEMO
iX TYyT y ABHOMY BHIJIA[l. 3HOBY HJid OOUMCJIEHHA 3HA-
9eHb KPUTUIHHX MOKA3HUKIB Ha OCHOBI BIIOMHX (— 1
~—hyHKINH HEOOXITHO 3aCTOCYBATH TPOIELYPY HEPECY-
MoByBaHHs. HIK¥Ye MU 3aCTOCYEMO TIPOTEIYPY HEPECy-
MOBYBaHHA (DYHKINH ABOX 3MIHHUX, 10 OasyeTbcd Ha
mpocToMy yaaraJjibHerHi Metony Ilame—Bopena s on-
Hiei aminnoi [47]. Taky nporenypy 3acTocoByBaJIu Jisd
JOCAIKEHHA PISHAX Mojeseil TpH II# BEMIpHOCTI
mpocTopy. BuximHuM BupasoMm € obpilsaHmii cTemeHeBmit
pO3KJIAM;

Fu ) = D NN (19)

.51+ <L

s Takoro moJTiHOMa 3alnucyeMo HopeTiBChbKIil obpas:

Ciq i .
FhtAat) = Y (iTJ')'(/\lt) (Aat)?. (20
igiti<n VT

Toni 6openiebkuii 06pas F(#, y) eKCTPAOTIOETBCA Pa-
nioHagBHO0O ampokcuManToio FA(z,y) i mepecymoBany
bynkmio (A, \2) sammcyemo y Burmani inTerpasa:

RO A) = /Oo FAAt, Aat)etdt. (21)
0

SynuHIMOCH HA Pe3yJIbTaTax, OTPUMAHUX 34 HOMTOMO-
roto Takoro maxomy [31,35]. Sk yxke 3azHaueHO BUIIE,
KPUTHYHA MOBEIIHKA PO3BENEHOl M—BEKTOPHOI MOMAEI
3amaeTheda JarpankianoM (3) y rparnmi n — 0. Y meomy
BUMAJKY HAC IIKABUTH MIAHKA TMEPEHOPMOBAHUX KOHC-
TaHT B3aeMomil Az > 01 A; < 0. Hepyxomi Toukn BusHa-
9aeMO PO3B’A3KOM CHCTEMHE DIBHAHD!

Bar (AT, A3) = ATha (
Ox, (AT, A5) = A3 h, (

;):0’

5)=0. (22)

Sk sumno 3 (22), Taycosa Hepyxoma Touxa A} = A3 = 0
icaye zapxau. /lyid BUABJIEHHA HETPUBIAIBHUX HEPYXO-
MHX TOYOK, y3araJi KaXKydu, HeoOXiTHO 3aCTOCOBYBATH
nepecymoByBattd. HaBemeHl HUXKYe pe3yJbTaTH OTPH-
MaHi Ha MACTaBl 3aCTOCYBAHHA CXEMHU TIEPECyMOBY BAaHHA
(19)-(21) y mBo— [31] Ta TpumeraeBoMy [35] HaGIMKEH-
HAX.
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4 T

- LA -—

L 3LA +— |

d 3 _
2 D | | | | |

1 1.5 2 2.5 3 3.5 4

Puc. 4. 3HavenHsa MaprinajbHOI BUMIPHOCTH CIIHY M. AK QYHKIiA BUMIpHOCTH IpocTopy y aso— [31] (kBanparukm) i

rpuneriaesoMy [35] (xpecTuku) HabGIMKEHHAX.

Hepyxoma To1ka € cTifiKOIO 1 Bu3HaYae KPUTHIHY HO-
BEMIHKY CHUCTEMH, AKIIO BJACHI 3HAUEHHT MATPHIIl CTIH-
koctn B = Jp, (A1, /\2)/3/\j|>\;7>\; MalTh JOJATHY Iiii-
cHyY dacTuHy. Bigomo, 1o [Jid JOCTATHBO BEJIUKUX 3HA-
YeHb M, M > M¢, I30TPOIHA HEpyXoMa Touka (A} =
0,5 # 0) e criiikoro | KpUTHIHA TOBEMIHKA PO3BEIe-
HOl CHCTEMH 306ITa€ThCda 3 KPUTHIHOIO MOBEIIHKOIO BlI-
NMOBLIHOL YncTol cucTeMu. KoJim KIJABKICTH KOMIIOHEHT
mapaMeTpa BOOPAIKYBAHHA 3MEHIITYETHCH, TOYNHAIOTH
3 MapriHaJbHOTO 3HAYEHHS M., 130TPOMHA HEPYyXoMa
TOYKA cTae HecTiliKowo 1 BimbyBaeThes mepexin (Kpoco-
Bep) A0 3Mitmanol Hepyxomol Toukn (A} # 0, A3 # 0). Ia
HepyXoMa TOYKa OMICYE HOBY “BHIAIKOBY  KPHTHUHY
mopeminky. Taka KapTWHa y3roIKyeThcs 3 KPUTEPIEM
Tappica [45].

Y mBomeTsieBoMy HabJMKEHHI MaeMo me ~ 2.01 misa
d = 31m. ~ 1.19 gna d = 2. ObunucyaeHHd y BHU-
MIAX TOPAIKax Teopil 30ypeHb MPUBOAATEH IO PE3yb-
Tary m. < 2 gaa d = 3. Hajikpaia TeopeTmdHa OIIHKA
IJId M, Y TPUBUMIDHI# Teopil m, ~ 1.945 £ 0.002 [46].
Ha puc. 4 Mmu momaemMo pesyJsibTaTu 0OUHUCIeHH 3HATEHD
me B guigaml 2 < d < 4y ABo— Ta TPHUIETJIEBOMY Ha-
ommkennax. nga d = 4 m. = 4, pesyabTaT Ipyroro mo-
panKy e—poskaany m. =4 —4e [12]. Jna d =3 id =2
MU BIATBOPIOEMO y JIBOTETIEBOMY HaOJIIKEHHI PE3yIb-
raru [47]. I3 puc. 4 BuaHO, WO B ALIAHIN BUMipHOCTE(l
3 < d < 4 npu po3BeleHH] BUHUKAE HOBU{ THUI KPUTHY-
HOl TMOBEIIHKY 1 AJIs IMJINX 3HATIeHb m = 2, m = 3.

IToBepHiMocH A0 HafIKaBIIIOTO BUMAAKY M = 1, KOJIH
HOBa KpUTHYHA IMOBEMIHKA CIOCTEPITAEThCA Y BClil Ii-
agum 2 < d < 4. Tabmauma 11 mMicTuTh 3HaUeHHA KpH-
TUYHUX MOKA3HUKIB V, ¥ Ta KPUTUIHOTO MOKA3HWKA TTH-
TOMOI TEILJIOEMHOCTH ¢ d—BUMIPHIX BUIAIKOBHAX 13MHI1B-
CBKMX cUCTeM, oTpuMani y aBo— [31] i Tpunernepomy [35]
HaDJIMKEHHAX. 3HAUYeHHA KPUTUIHOTO MOKA3HUKA KOPe-
JIAMIAHOL TOBKHWHN AK (PYHKIIA BHMIPHOCTH IIPOCTOPY
moKasaHe Ha PUC. D V MOPIBHAHHI 3 pPe3yJbTaTaMu 1H-
WX MIAXOIIB.
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Puc. 5. BHaveHHS KPUTHUYIHOTO IOKa3HUKA KOPETAINIHOL
IOOBXKUHI cj1ab0 po3BedeHol 3aMopoKeHol Momesn [3mHra gk
dyHukIia suMipaocTi pocropy. [ITpuxosa xpuBa — PI' ma-
xim mpm lKcoBaHiii BUMIPHOCTH IIPOCTOPY, MEpecyMoBaHe
nBortetebe HabmmKenaaA [31], cyminbaa kpusa — PT miaxin
npu pIKCOBaHIi BUMIPHOCTH IIPOCTOPY, IEpecyMoBaHe TPH-
nerebe HabmKenns [35]. 3ipoukm — pesysibTaTh, oTpUMaHi
MeTOIOM MacITabHuX TomiB [27], poM6uKn — mepecyMoBa-
it [31] e'/?—poskran [48]. Ksaapatukom 306pazennii Haii-
TOYHIINNHA 13 BIIOMHMX aHaJITUYHUX Pe3yabTaTiB [AJId TPUBH-
mipHOl Teopii [49].

Ak BuaHO 3 TabJINII, BHKOPUCTAHHS ABOMETJIEBOTO Ha-
6AMKEHHA TPUBOIUTDL 0 TIEBHOTO 0OMEXEHHs 3rOpH Ha
sHadeHHda d. [1d BeJIMKWUX 3HAYEHb BUMIPDHOCTH TPOC-
Topy d > 3.5 3’aBAdeThcd MOJIOC Y pallOHAJIBHUX
AlPOKCUMAHTaX, MO0 BXOAATH B 1HTEIPAJbHI TpeacTaB-
JenHsa S—dyuxmii (21), 1 BianoBinHI iHTErpaTH CTAIOTH
posbizxauMu. Ilepexim mo TpHIET/IEBOTO HaOJIMKEHHST
JTO3BOJIAE POIMUPUTH TIJIAHKY BUMIpHOCTER.
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Pesynbrarn, orpuMani B murgHIl 2.8 < d < 4 MeTomoMm
MacuTabHux momis [27], 306paxeHni sipouraMu Ha puc. 5.
ObmexkeHHd 3J11Ba Ha 3HAYEHHA BUMIPHOCTEN MPOCTOPY
BUKJINKAHE THM, 1[0 00pl3ana CuCTeMa PIBHAHD JIJId Mac-
wrabHux noJiB [27] He mpalioe Id BUMIpHOCTEH Mpoc-
Topy, Menmux Bim d = 2.8. Ha pucyHKy Takox moxasa-
HEUH HafTOUHINNGE Ha CHOTOIHI pe3yAbTaT TPUBUMIPHOIL
Teopil B worTupuneraesomy Habmuxenni [49]. Cain 3a-
3HAYWTH, 10 V BUMAAKY PO3BemeHol Momesl IsmHra He
MOXKHA OTPUMATH HAMIHHUX YUCIOBUX 3HAYEHD KPUTHY-
HUX TOKa3HUKIB Mg d < 4 3a HOIMOMOTOI0 £—PO3KJIAILY.
Bupomxenicts piBHaHb PI' Ha ogHomeT/IeBOMY PIBHI 3Y-

MOBJIIOE Te, IO MapaMeTpPOM PO3KJAIy B IBOMY BH-
MaJIKy CTae \/E [11,12]. Pan \/E*pOiSK.HaI[y BLIOMMAI 114
KPUTHYHIX TMOKA3HUKIB ¥ I ATHIETIEBOMY HaOIMKEHH]
[61,52]. AcuMIITOTHYHI BIACTHBOCTI PALY +/Eé—PO3KIALy
HEBIZIOMI, 1 Tle HE JO3BOJIAE BUKOPUCTOBYBATH HOTO HJId
OTPUMAaHHA HAMIWHUX YUCJIOBUX 3HAYEHD KPUTHIHUX MO~
Ka3HUKIB JocTaTHBO gajeko Big d = 4 [52,53]. Onnak mMu
crpolyBan OOYUC/NTH 3HAYEHHA KPUTHIHOTO TTOKA3-
HUKa V Ha MmiACTaBl mepecymoBanoro 3a [lame-Bopenem
Vé—posknany [31,53]. Pesynbratn s06pakeHi Ha puc. b
pombukamu. BuaHo, 1110 BOHE MaIOTh CEHC JIUIIE TOOIH3Y

d=4.

d v n @ v n @

2.0 1.012 .198 -0.024 0.966 0.097 0.067
2.1 0.960 167 -0.016 0.923 0.084 0.062
2.2 0.914 141 -0.011 0.884 0.073 0.056
2.3 0.873 119 -0.007 0.848 0.064 0.049
2.4 0.837 .100 -0.009 0.816 0.055 0.041
2.5 0.804 .083 -0.010 0.787 0.047 0.033
2.6 0.774 .069 -0.012 0.760 0.040 0.025
2.7 0.747 .057 -0.017 0.735 0.034 0.016
2.8 0.722 .047 -0.022 0.712 0.028 0.007
2.9 0.699 .038 -0.027 0.691 0.023 -0.002
3.0 0.678 .031 -0.034 0.671 0.019 -0.012
3.1 0.658 .024 -0.040 0.652 0.015 -0.021
3.2 0.640 .019 -0.048 0.634 0.012 -0.030
3.3 0.622 .014 -0.053 0.618 0.009 -0.038
3.4 0.606 .010 -0.060 0.602 0.006 -0.046
3.5 0.587 0.004 -0.054
3.6 0.572 0.002 -0.061
3.7 0.558 0.001 -0.066
3.8 0.544 0.000 -0.066

Tabauna [11. 3navenna KPUTHIHUX MOKA3HUKIB ¥, 1), @ gK PYHKIN d 1y1d ca1abo PO3BEIEHOI 3aMOPOKEHOI MOIET]
Isunra. Jdponersere (konouku 2,3,4) [31] i rpunetsese (kosonku 5,6,7) [35] HabmmKeHHA.

Brigno 3 kpurepiem [appica [45] nBoBumipHa pos-
BelleHA MOIENb [3mMHTI'a XapaKTepU3yeThCd THM CaMUM
HabOPOM KPUTHYHAX MOKA3HWKIB, 1O @ YHCTA MOIETH.
CrpaBenauBICTh TAKOTO TBEDIKEHHA I KPUTHIHHUX
MOKA3HUKIB JIOBEMEHA HAABHUMH TOYHUME PE3YJIbTa-
TaM® Ta pesyabratamn cumynaniii Monre—Kapio (nus.,
wanpukaam, oraan [50]). Haur pesyisratu y 18o— 1 TpH-
MeTJIEBOMY HaOJMKEHHAX IJId ABOBHMIPHOI Teopil v =
1.012 1 v = 0.966 pisHATBCA BI OH3ATEPIBCHKOIO PO3-
B’ 3Ky ¥ = | Ha BEJIMYWHHU MOPAIKY KITBKOX ITPOIECHTIB.
Y TpuBmMIpHI# Teopil HalTOUYHINIE 3HAYEHHA KPUTHY-
HOTO MOKAa3HUKA V, OTPUMAHE 3 MEPECYMOBAHOIO YOTH-
punetiesoro Habuuxenna v = 0.6701 [49], nobpe yaro-
mKyeTheda 3 mapnvu Tabsmm 111 y aBo— 1 TpuneraeBoMmy
mabamkennax: v = 0.678, v = 0.671. BigzHocHa TOYHICTD
BU3HAYEHHA KPUTHIHOTO MOKA3HUKA TapHOl KOPEJTATiii-
HOl dbynKkuil n Hmwkda (mopiBu. mani Tabsumi 11T npn
d = 2 i3 onsarepiceruM n(d = 2) = 1/4 i mpu d = 3
i3 wornpuneraeBnM pesyabraToM 7(d = 3) = 0.0343).

I3 HaBemeHWX mAHUX BHUIHO, IO TOYHICTH OHEPIKAHUX

pPe3yJILTATIB 3aJIeKUTh BiA d 1 ¥ BUOAIKY KPHTHIHOTO
MOKa3HUKA KOPEeJANIRHOI JOBKUHU 3POCTAE BiJl BEJIH-
YUHE TOPAIKY KIIBKOX MPOIEHTIB mpu d = 2 Ho Ho-
sieft mponienta npu d = 3. Taka curyaria (momibHo, AK i
y TEOpAX 3 OMHIEI0 KOHCTAHTOIO B3AEMO/I1, PO3TVIAHY THX
BUIIE) 3yMOBJIEHA DISHUTIEIO Y SHAUEHHAX TUCETBHUX KO-
edIIenTIB, 10 BXOOATL V pAmu Teopil 30ypenb. lle y
CBOIO Uepry BHUKJIMKAE 3POCTAHHA MapaMeTpa PO3KJIaly
— KOOpIMHATH HEPYXOMOl ToUKH. T'a Bce oHO Halll 3Ha-
YeHHdA KPUTHIHUX TTOKA3HUKIB PO3BeieHol Moesi [3unra
IpH JOBUIBHOMY d € Ha ChOTOAHI HARTOYHIIINMHA B IIO-
DPIBHAHHI 3 JaHUME, OTPUMAHUME 3a JOTIOMOTOO 1HIINX
MIXOIIB.

VI. BUCHOBKMH

Y mifi cTarTi MU pPOSTVIAHYJIM 3aCTOCYBaHHA METOMLY
TEOPETHKO—TIOIBOBOI PEHOPMAJII3AIITHOI TPYIH I H0-
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CAIKEHHA KPUTHIHOL TMOBEMIHKKA TPH HEILI# BUMIpP-
HocTi mpoctopy. Hasemeni B poboTi pesysbTaru ob’em-
HY€ CIUIBHHH cmocid ob4unceHb: MacHBHE MEePEHOPMY-
BaHHg 1pH Helllaiil Bumiprocti npoctopy [31,32]. Ocuos-
HOIO TEXHIUHOIO TPYIHICTIO, 10 BHHUKAE MPH peasaisa-
mii TmporpaMu ob4ncaeHb mpu dpikcoBaHOMY d, € HEeob-
XIZHICTH BU3HAYCHHA THCJIOBUX 3HAYEHBH METJIEBUX 1H-
terpasiB. [lpu d = 2 1 d = 3 m 3HaYeHHA 3HAWILIN
B. Hixens, [1. Meiipom i I'. Beitkep (mou1.) [28], mpu we-
manx sHadeHHax 0 < d < 4 nBo— Ta TpuNETJEeBl 1H-
rerpasau orpumani B [29]. ¥ pozminax IIT i IV nomani
obuncJsien] B Taklil cxeMl 3SHAYEHHA KPUTUIHUX TTOKA3HIU-
KiB Mogeni Isunra [38] Ta m—Bexroproi Momemi [43] mpn
3HaYEHHAX d MIZK BEPXHBOIO Ta HUKHBOK KPUTHIHUME
BuMmipuocTamu. Ilpu nmeomy [— ta y—dyHKI Momenel
OTpUMaHl B TPHUIETACBOMY HabOJIMKEHH] IJd JOBLABLHOIL
BumiptocTu npoctopy [40]. Pasom i3 ogepxanumu B [29]
YUCJIOBUME 3HAYEHHAME TTETJEBUX IHTEI DAJIIB Tl BUPA3H
JTO3BOJIAIOTE TIPOBECTH aHAJI3 KPUTUIHOI TIOBEIIHKH 3Ta-
JaHUX Momesell Mpu TOBLALHIA BHEMIPHOCTI IIPOCTOPY.
I orpuManig HAMIHHUX 3HAYEHD KPUTHIHUX MTOKA3-
HUKIB ¥ OUIAHIN d TOOJIM3Y HUAKHBOI KPUTUIHOI BUMIP-
HOCTH HeOOXITHO BIOCKOHAJUTH MPOIEAYPY HepecyMo-
BYBaHHA aCHMIOTOTHYHUX pamiB mida PIY dymkmiit. Tyt
3 1€ MeTOI0 MW JOMOBHUJIU MPONEAYPY TMEePEecyMOBY-
BaHHA TpunetseBoro pany 3a [lage—Bopenem mepecymy-
BaHHAM YOTHUPHUIETIEBOTO PALY, ODUPAIOYN YOTHPUIIET-
JeBuii uneH 3a BlabHuil napamerp [38,43]. Ueit BiibHuUi
mapaMeTp BH3HAYACTHCA 3 BIIOMUX TOYHUX PE3yIbTATIB
JIJId XapaKTePUCTUK KPUTUIHOI TOBEIIHKN MOIeJIel, 1Mo
Hac MKaBaIdATh. OOHIEO 3 TepeBar HAIIOTo MIAXOAY € Te,
IO BiH JO3BOJE PO3TJIAHYTH BCIO IIASHKY BUMIPHOC-

Teit 1 < d < 4 gana momen Isuara 1 2 < d < 4 maa
M—BEKTOPHOI MOJEJII.

Binbincts 13 pobiT mpo JOCHIAKEHHA KPATHIHOL IO~
BEMIHKH MPH JOBLALHOMY HEIJIOMY 3HadeHHI d Hasye-
ThCdA Ha aHAJITHIHOMY IIPOIOBKEHHI 3a d, 10 Ma€ dpop-
MaJIbHIH XapakTep (Ile He CTOCYEThCA, 3BUYaiiHO, KpH-
THYHOI MOBEMIHKY Ha (bpaKTaJbHEX IPAaTKaX). S0KpeMa,
HaIl MAX1H, TaK CaMO, 9K TeXHIKa £-po3Kjamy, basye-
ThCcd Ha aHAJITHIHOMY TIPOJOBKEHH] METJIeBUX 1HTEI Pa-
JIIB fd]; ~ fkd_ldk. Y poboti [54] HaBiTh mimmaBaBcsd
CYMHIBY TO# $akT, 10, BUKOHYIOUH TaKe aHaJIITHIHE
MPOIOBKEHHA, MOXKHA OMUCATH (hepoMarHeTHEe BHOPI-
KyBaHHA g Hemuimx d. Takmm dmmaOoM, mobpuii 36ir
HAllUX JTaHWX [IJId MoJesi [3mHra 3 ZaHuMu, oTpuMa-
HUMH IHIIEME MeTomaMu (y TiAfHKax d, Je Il MeTomu
3aCTOCOBHI), € 1l OIHUM HEMPAMEUM CBIIIEHHAM B3a€M-
HOI BIAMOBITHOCTH MIK “IPOCTOPOBHMEI BEMIPHOCTAMMI
1[0 BUHUKAIOTH ¥ PI3HUX cXeMax.

Cutia TaKOXK 3a3HAYUTH, IO TOMAL AK I/ Momesl [3uara
1 M—BeKTOPHOI MOMEJI1 Halll METO JOCHIIKEHHA € OIHITM
13 MOXKJMBHUX CIOCOOIB aHa I3y KPUTHUYIHOl MOBEMIHKH,
y BHUMAJKY pPO3BeleHol Mojesi [3uHra mepeHopMyBaHHA
npu dikcoBaHOMY d € E€IMHUM y TEOPETHKO—IOIhOBIMH
PI' cxemi, mo mo3BOJIgE OTpUMATH HaIIiHI 3HATCHHST
KPUTHIHIX TTOKA3HUKIB IPH JTOBLIBHIA BUMIPHOCTI IIPOC-
TOPY.

Ha sakindeHHs X049y TOAAKYBaTH MOIM Kosteram: Mu-
ko Illmorosi, Tapacori Kpoxmanbecbkomy, Tapacosi
Onymkiny, Tapacosi ABopcekomy Ta Amapiei Crocu-
KOBI 3a CIIBIpAIio Yy BUKOHAHHI PISHUX €TalllB MOJaHNX
TYT JOCIKEHb.
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A method to study critical behaviour in the non—integer space dimension d is discussed. Calculations are

performed on the base of the massive field theory equations (Callan—Symanzik equations) at fixed non-integer d.

Quantitative characteristics of the critical behaviour of several popular models of statistical physics are reviewed.
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