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// Parameters
#define nspin 32
#define J 1.0
#define nmcs 1000
#define border O
#define H_max 0.0
#define T_max 10.0
#define scale 0.4




2 2HH
2.1 E®VTFTAHILAOE

CITEVTANVBIEZOVTHHLET. T 7hruil (MCHE) &7 v ¥ Lk iork
SHMERDY T 2L —vav%{7) HETT. 22 THOTO R EBULERE 2B TIE R L, 5
ALK L WL 2 S DT, GBS ARBE N &8 2 Rl TEMER I IR IR T Y T AV R L ENR T
¥9. ZOAHNTEF 2D S AP 7 DHT (Monte Carlo) IZHREL TV E T,

—MRUCHEHRI A p; (i = 1,2, -+, N) IZHE ) TERLE A, OWIFFHE (A) %23k 5121

N
(A) = pd; (6)
i=1

ZEETHIERWIEDBHONTHET. ZOMZHEMKTRLADE TV EAZE25L, H
HE N DSIERICKE W E ZICIFFHERBEA L 2D 29, 2 2T, REE ¢ ZHERD p; 1fE-
THECRAE SR, OHMEYE %2 L 3 k2 EALET.

1 Nuves
A = 1A; 7
(A)mc Nuros ; (7)

Nuves

<, Z 1%, Nayes THORBE R HERIAG p; 1ICHES THRAEZIETHIZ L L EVIHIREKTT.
i=1
DX BBAEGHEESE Y T ALV BB LEENTOE T,

W A O FMIC X 5k, R oBE, R (6) T p BH DAY VE
XInft stz v 7Ty 7 A i Dl exp(—Ei(Sy, Sa, .., Sn)/kpT) T 2 2
EBHIONTVWET., ZOZRAXF—LREEALHE L EREEE, Fryve
VHRTEROET. p TRINZMRIRELEDOET 1A ZRBENDH 5 DT,
BN TH 5 Z = 3, exp(—Ei(S1,S%,.,Sn)/kpT) ZatELTEWVT p; =
exp(—E;(S1, S, .., Sx)/kpT)/Z LEFH L £ 3. Z 20K EWY, HathrEcidk
EEEELRDETOTHATEEEL k).

(Y
(Y

o A PR MO WHE DA
HRIR LB ZHWT, TV T AVRIEDGEZ T 2H1IC THA Rk 2 v g
BazRTHAEL X9 . HiRD Web R—=Y 56, 7175 L kazoeage0.c ¥ 7 u—FL &
L), 2070770131 R0TN=2(N 707 7 LD nspin IZHIE) DEAICDOWT,
0.1K AT, I0OK LT OfE L 22 VX —DMFEH IS 2 X5 IchoTwET.



(1) FE2 TRD7ZAEVDOMEFITOVT, T3V X — DIIRHE, WAL O HIRHEZ ko, il % iR
EeLlT7my FLEL XY . SR Z, =2 VX —WHEOM A ZZEH L CAHAE L k). 7,
BB Z GRS 2B 2 A L & 9.

(2) BALDHHEDRERAFE A R T 2 70 77 L% FHOT (BLoMsHE D WRHEZ F1H5 9 2
BIfE M IINA %) 77 7R L THES.

2.1.1 A MAKRYRE

EBEUTFANOT I 2L —YaviFFRICRD IEEICXTEET

S = 3 )
(%/Tﬁwﬂﬁ®ﬁﬁ I
1. BETyFAhLOEE

L% i - TR B TR W & ) Ml o F L2 1ES
2. BV T AN

LB Z > TR Z AT 5 57

3. XAteRYREVFALBE
RDOFAADIHN (v a 7 HEH) 2 ERT %

AREBFTIIA PO RY) ZEZHOCTOBETOT, IETX FaRY ZEICOVWTRRET. 20
HiEick b, WHEARHERLE TS HREROENAEEZIATEEZT. A e R AR
1953 FICA PR RV RASICEDBREINE L. A bR Y REOFHEIZDLTO@E) TT.

KXFD£UZE®7ijXA ~
1. G2 oN7RICH LT, WHIREE (BLE) 20 2

2. BT K > THT L WiIRIEEZE S

3. BILWIREED T 2L X — LBIEDIREED T 2L X — 7% (OF) 2k 5

4. SE<O0%SH L WIREZER L, 21CK 2

5. 0E > 0% bRy < VHT exp(—k‘sB—ET) LB r 2RO 5. r < exp(—,js—ET) 7% 58
LWIREEZ BRI L, ISR % r > exp(—2%) RO BUEORED £ £ 210K 3.

6. 205 5 DFHEZKEDIRT,
\_ J

FRO7 N TY ALDY ising0.c ND EZITEPNT W LD, 707 F AZiiA THRL T I ).




3 3HH

3.1 REDOYE DI

2T, RESTEM AR OBEMIC OB TR BRTEFHATLE., HEOWH
IZoWTYHEDE RN EGRZE T 2856, ZOHMIERE TGN bDIZR>Twin s
YIial—vaviLTEREZLRLEHA. EREFCTOFEERTHTRL, Ly < v ERIR
kp=8.617343x1075% eV K™ ! TLHZ & £T. % O, M AEERIZ J I3 =2V ¥ —T
FIN, 10meV DA —=F—=FLEbNTWET. BRICHERUEATH 2, SkEMHOFX 2V —iR
& (Curie temperature) Z78 L £ 7.

# 1. REN LA DI

WH WL To(K) | kpTo(meV)
# (Fe) 1043 90
Wk (Fe304) 858 74

kazoeage0.c ¥ ising0.c D 7B 77 LTI, 707 7 5 Tld kg 131 £ LTWwET. HHAME
M J D& ZDFERIZOWCTER L, BB To 138D X ) I ENIEH L hEZTHA LD

3.2 BALFEHEEEYTHILOEORICERICET 2HE

A bR RIS OWTHII L 7205, o b ORI 5. HIA1Z,
(i) B> F AR (6) ISR 23 (7) 12 & 23E0TH 248, KMISHIET 2 & 9 iR o
NZDTHS 5
(i) Nares EED L 50 EAUEHVLDE S 5 52

U 6 | ising01.c & T,
(1) Bz 2 7 v 78 L LTtz 7ay b LCAR XD, BB AT v 78T &9 21T 2 0k
L&9.
(2) WME2ZIE T, TR LX— WHoZftz 70y FLTHEL & 9.
(3) ising0l.c ZZH T 24 L LT, fE3 LRI 77 7 2#ivTAHA LY. (REDONV—TX2HEZN
ATHED)

3.3 BWETOIIVIIER
WG ToA4 Py PO L2V ¥ — g RATEINFT.
1
E= —5 Z JZ—M/]-/SM-S,@J-/ - ZSZ'JH (8)
iji’ 5’ ij
X (5) ICMAT, B H OHEBMNIMA SN TOET. 23U, B & FATOHEAICZ R LY —08
KT 2HT, =< VHEWENE T NA LYV TERITIES, , HTHEZoNnET.



ising01.c Z AT
(1) Kz 04, Mzt L<7ay PLTA L.
(2) WARBEZEHS 707 7 A~ ERLTHA L.

3.4 IRILF—DRTv TEHIKREFYE

o L
C DEEETIIEPEIIRTBICHIR 3D 2 DT, I i 22 BT DS IARAE L Tl i &
A 2Dy, VMY S 2 FEDMHIZ 7 2 ETOY » TNVIIETH2HENH D £7.

3.5 NIV VEFOERNIER
FIBCTE o7 & 9 1c, BuliBhC X 5 BT T FRAOWIBL 2L ¥ — 13

1 3

200, HEE) EIRESBERMIT SN TWET. D% 0, R L 130 EBYHE I Ll L
TW5DTY. WENZIFOMEL LT, BHOPOR— L %2EZ 7. #HEIZ 2L X —23KE
iU, RELRMBEIAANX— (AT V¥ vy VI3V X—) 2Fb, BHOROMEE TE2 2 L
TE5TL&Y. TFEFOFRICES & ERE W E BT - 3 TFORT V¥ v VIRV F =D
WIREEZ L 22 LD TELL)ICEDET BT - BTDRT V¥ vV IR )LF =R WIRE & 1T,
BRI () L D bE»o7D, M ko) T2 REDHTT. (i Nidd, 2
H5, LH)EAREL MU DAL T2 LITHIBGL £7.)

TR, AV RDEAEIEZEITLEID?AEVRDRT VY Y I)LI 2L X —23EWIREE &
FEIOHIREETL & 9 2 20RO NA X v LIRS A O v TERID T 2L X — DK (1),(3)
DEAIZET, RT VY NVNIRAVX =R LEZLIENTEET. 2%, REERAE VILER
ELGEDVIRO AT VI Y VIR X =IVNIV, BERLBETTH, RECL->T, A7 vy
WIFUX=DEOIRENSE D 2 7. REXEHTEEVIEE, FT vy LT 2L ¥ =K
Ehiiz tDiEET.

TCTC, ALAAZEZT, EBRICRLVY 2 Y HF23Z OIREE (A E VRELE) 2YEBLT 2RI
WHlg2 LT, FRRDOXIBEZHFICH-7Z L) BEEDIMHICRoTWBETLE ) D, ke
iE, %, E1=2 & Ey=1 £ VI “ODZRNX—DREZAC UV EBHoLELET. 20K
WY 2 YHF L exp(—E, /kpT) THZ6N5DT, ZNZND RN T —2FFORED MR
p1 = exp(2/kpT), po = exp(1/kpT) £ FHL T EDBHRET. T RAF =03 K D ZE R RFEEDHIBL
TR p, #ZNLD T2V XF =D OIREEDHER p, TEHIS7BE 7uy FLTAEL &,
17y bZ2RLET. BT pr & p FZNUIEE DL ST, ZoiZ 1 BETTD, KR
T pr DIRFEDS po ICHERTEABICKREL RBZEMRDET. %0, BETRIEEIC > TR
VIRV IFINF—DEOIREER L DG E T KIRICAE D ERT VY v LI RV X —NE WIREE
BHD 2K K ), FREDIREEDR R T VS Y LT Z L F—DR\ B, DT LY —IREER L B 2 &
DAY F 7.



10

| " exp(2kgT)/exp(1/kgT)

81| .
& \
E T
LIJC \\
a 4+ |\ _
x
(0]

2| \\;\ ]

O 1 1 1 1

0 2 4 6 8 10

M 1: T3V X — (B, E)=(-2,-1) DR VY = VYAFO HERTE ) T 2L F -0\ By Off
HOREE) BREL KD

3.6 XYBBEOEYVFAHIOZXKICKSZEHESEER

INFEFTAEVYOHBEER+L -1 MHIBonToT, X (2) LAEYDOREI SHFEILLE
ERA) é’., SQCOSQU‘ @Hij BODBLErL2ESRVWERMTHLE V) ZERPHL EFLZ XY
BRICIX, EED %2 END L HITHR>TVET.

1
E=- > JijirirSiy - Su (10)

iji’g’

L, BiEEE TR CoAERZEGENICTIUET 212 EHE0AMESEZ 20T, E%ke
4,8 16 2 EIC LM A2 E 2 £ 5

3.7 ZRuHMHEEZERSULTHES

GRS TR L 72 & 9 IR D & 9 RIR D FE VL SEHERIC TE 2B S NS 725 9 ?
b L IFBRNBOM DA T, WAHN - (£ / F—1) DXIICHZZhb Ltk WHIZEME
ALY DR LY AL XBWVAVAEZTEDL I RN TEZLHRLTAHRLT.

gfl;lg

8

EDEIBRAEVIFRTE LD, B ZDE IR AEUVHRFEBTELZ»HIHL TA LS.

10



