W45% HOS(BE535%) Fek2240A 158 BT (@A 1615 A &17) WRS9E104 6 B HIlE@EHET ISSN 0454-4544

SOLID
STATE
PHYSICS
Vol.45 2010

KOTBA 2 45 (9) 457-510 (2010) No. 535

@/ T 7 rDipHl

@R PhAMRELT Ty a—r
OLEMFIECLARF Ry hhO AV BFEy MRE

Q@ —TInAsHOHMARTF Fy MoBit A A CLEMBEEROR M

P

SV AT

/e
% WE

¥ - rx §

& [ |

20 F |

L i

10| |

T

-20 F

BHETIRLF—ICE RIS T TIDNY DM (L) &
F 7= YBOHRICEORDENESST T YO — L EBE (‘-]

NEZ3 (ARAFAZRAENHENZHARY) BIABX (FERAZAFREZRHARAD)

(XSCEERORENR "JS710MmME" 2CRESL ]



S

s

§1 2RTCHEEHELTDIF 7 2V

75 7 = V (graphene) U MHEFED & » b
F—=RBEOYHETTTRALWYL. 757 = VO
723, 2005ZEEH D Geim 74 — 7, ¥ XU Kim
IN—TRIHREERE, BRLEFH -1
ROZERDKIHFy 74730, ZOHF
777 = VEBEOLETHEY T HRESHFAES
Hoteh, TOER, WER—KSFHCHELR
DA L=T 4 —DEKEE LS. cond-mat
T & A b VIT graphene % SRR X RE
+5 &, 89 (20064E), 269#F (20074E), 504%R
(20084E), 563%@(20095E) THHH b, ZOHE
BEAI~EIS T 7 - VEEEDOR IS HEL
TWBHEbLRTHE. ThuERThH, 757 = VB
HEOWRILE JTBERISRRCH D Z EMNRT
thas.

777 2VDVE 2 — IO HRINTE
DY), FXTD777 = vORHIL AZTbh
BRETIEDBH, KBEHTIX, TELHLEF LR
T 777 = VEEET 2YBAF O TEE
WEEYBATHEXENE L. B 5
7 = YOBEFREX [HR] L0, fn
EDLSHREOIERCE LD THI. K&
KHcfRSi w2 BIs Lichd, bhbhHEHORER
HEHESBELVAAT VS, ZOMEHT, It
K757 = VAR ERIT EBREGOLIMEHIUE
ZLTH5.

777 = VOBTEEYRDHIC, EaHELT
D777 = DILFER, WENLEE»LIED X
5. 757 2 vk vEVENERmRIC O -
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R A A¥EREYEREHEMyESER ] HL5A

FRASA¥EEERHEYEXER FAHFEL

T2 RTAERTH Y, RERFI(p? DILFREE
X D)BROEKTEILTH. REZ, KDEL
HERKEUEEIOTEREL T2 = -7 T, EE
spt, spt, spP E\ D BRRCBER Y E BT ERRBL
T, FREFNITKTOE) T F LV, 2RTD
7572V, SRKLDEA YV FEWSHEN
FeT5(APERTREKED YY) = v TiX, 77
7 = VBB D EARRIFELRZ L
AR INA)., —BEC—2ODEBEX BT
AdRTOREEBTEHER LI ET5 L, RAK
(BBEFEFLRI L EOBERFOMEE) (XRIE
Thd+17 W EERIRTHEREBERTH &
BTEL. Thiebr 5 ELRRLTON1KRLT
A2 DEY 72F LY, 2KRTCERAKS D
7572V, SRLTCERHRME4DEAYEVFT
BB, ZOERTIE, ZhALDOKFILILKRTE
M AT (CRRCIIDEDFELLV) X hEER
BEb\V25. BRFITIL, BOERKTFL LA
7EYVIFEFL, WD Bravais B F (B D
BRI 1 RF) Tk, BRRC 2EFE2E
ez, £47 v VST, 2D fec ¥
FHANEEC > TV 5)9.
EROBEHDIL, 777 = VAR TERD
DEXTHHOIL, RFERE, »roths<s/rA
a2y 7 (BETE, BRI+ 7= V)R

%1 Pentacene EF L, XV ¥ vE% 5{8% D picene DEEK
CH YT ax F=FLIch0) CTROEBGELAREDS
CXHhRERINKY). AEBEREMGLE LTIERED T.=
0K*b2. AV FESECOVWTIISEXROER. 7
57,4 b0%, HVVARER F-TT5 LBEECHK
D, BETIEAINY YA B VYT LIkS57 4 FTT.
=12K &g o TV 27.
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A2y FT = FEC LD F LR () &,
SiO, Ft (F) w53 5. (Fruk, HEwE—
G, VSRR

HELTAERIN D HEHL(FE1RER).
Peierls, Landau, Mermin 5 2378 L7c X 51, (K
RILDOFEERFIRBERP L EICH L TREETH
D, FRERINCIERDRE . 1 IRTERe 2 IRTE DRSSl ESE
WTEhhwEEZE2bRTWIY. Kb,
757 2 AR EIRLTRICKRE A AT 2K
TfEmEEL LT B EEZLNRTWS. =7
wig 777 =V DOHEOTLREDS, K5 dG % SO
THEED FHAE D22 & (Wi B faceting, 3
RTCAS dh CUXRRE DT L% b OfG Fh R THD 1T & &
bh T2, KEORE T, SiO, /s & D&l
Rk, SrzovY 2y =g K
DEENAELIIC D, B TIL CDV TR D ke
fELN S DT, 2&KILRIL 3 RILRICLZ BT
Wb L L, kT % free-standing graphene (%
%\ % suspended graphene) & FEIE L5 & D Tl
HARBNCUT 2 KICIER R & F 2 % DHEY)TH %
EEZ LR TS, BERHNCIIFAE L T s
WO, EBRCTETLES. Z0hchn,
HARZEOH A & C AT, EREOMEH B
LS EIATHAD. bbAHAZDFFTIIHE
NHo-T, WEDIS 7 2 VITBWTIL, MO
LR IO Tl e <, MiME b - T T (2
Huldripple E\Wvbh b B 2K, ZORERD
SR NEEREE LRI LTS EE2BR
TWBH0ID. DF D, 757 2 /33 RILZERIC
FAET b T, 2RTMB LT -Th, 3K
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THED SR OHHE X, ZOHMEN=
Ve E—®RINT S L TPL E K LTRE
7 RITHESERED L5 E XS THDH. 5hb
NHEORELIROTELELEET D, L5785
L AP EULDICE TR =L F —
T B0, RN AR /NS LT=*%
¥ —FEREAIZ OO, BHYELKEID SR
HBETHZECL D= b r U — % T 5L
WHARTF VALY, Uy TSR L LT T
QRTEEGENFELEL EEZ DR TV 5.

§2 HBHEAEIIWT 4+ T Z2RT
ELTDZ T 7 = vhDET

2.1 ErF¥y ., FYEREBEYFR T
T4 Ty KT

777 = Uk, REOGH I I RTI
Geim HIZ X DRABBEL IS X 5 le - 1ciRC
HHD, BHHHNCIT1940E B E X B TE
D, L ORI TGS A RPN Lok
Wallace!® D19474EDELTH b, DO, T
MHELEL, AREEILLENC X % FE %) Lomer'?,
McClure!®, Slonczewski-Weiss!? 12 X b 7c S fz.
—HIC KO B RS, BB & Mk CREAE
e TbRE. £BiL7 = IHEY b
b, Thux e CEFIEASERICLDF v v 7
vV ADhEE A & o—T7, MRS o AT &
LETFNFHTFEDRCRERNT SV F - F ey
TCHEEMST RS, —T, FeBEVO AT T
V=B D, THEEEE, PEARICRs LTS
NF— - Fy o, InEe blnoc kR E LTESE
b, Linl, 797 = VvOBEL, Fvo 7
MHER L) BRTILERIETH L0 (KB, 7
57 2 VBRI ST T A ML, PRI
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BIM 777 = v ORANE L IARLHES 7 o

TRy oy P ENSTELEY » bELOVSEET
BB, 7577 = VHINEBKROE, 7213 =
FNF— E DL ATV FyBuLEr Tl
W7 2 LI HEA L > TCEBLTWS. D% D,
WL Ep 3NV FIIic k5 L BT OREIL L R
Wi 0 LIRS, HE TR bR ThH
HEIEHD. THUL, 7T 7 = VN OO EKE
F LV T (B3R Db TH L. 1§D
B Tr, KR oV B i 2 1R
(KTHBTER) ZEL. BT, KED sp?
RAHE DS BT 120° 570 % 3 J7 0 % 1) < LA S
HFIVEAEL TR, L¥0FETH 2L, &
o fEEhied. KA 1R, BTG,y m
BB p, E (n BB T A D, &
NOFRFHEROB L. chi nisa & LU,
B AN Y P g v FELs.

777 = VOBRFWEEEXMS O, nvF
ThHbH, 7=2r3I - ZFZAF—E IOV
Y > T\ B A BT tight-binding &
T/’ 5 *2. ZOWE, ~I AL =T L, aBH
FFIDRIED T~ & LT

H=tY [} (x)ce (x) +co (x+e)co (x)

+c (x+e)eo(x)]+h.c.

*2 LT 7 = v (HF ST 7 - 4 V) TORRGHK
1%, nEICxtd % tight-binding B CTHIH I S, L
ML, T4 797 a— 3O ENHED DI T
% DT, tight-binding #AI L4t O — g 7e iR < 4 5 4
Sy s a—VhHEUS. bz, HFET vy
WD RIRICE B CL T 4 55 7 - 2a— v ED
D bR 50, FEEE, oA X D, tight-binding
RN B0 % RBEHED RO b B D% JHii % = &
bl IlebhTnb7. ¥, WhakndicblE o v
2 HENL R, AANVE BT RES & Peierls (LA X 0 AL
DANDIPNC E BT RDZ Z EMTE LW
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BAR /57 = VD=RLF 558

LBTL. 22T, AT HBHELAHO v
=0 ¥ L @ DFTF D n MBI BT & AT 51
B, (RBEERETFHOROE VS TH 5.
WED 77 2 v Tlhi=—3eV EWH i .

NIV =T VHRERFERT H 1O, ceo(x)
=% e**cqo (k)DL 51 Bloch ¥ % &,

Hk) =X " (k)H(k)e(k),

0 Dk)
H(k) = <D*(k) 0 >

tien., 2T dk) =N k), NKk)), D) =t
(1+ehte ) ThHDH. Kk ETHALTR
W, KFEHEAD (k) =|Dk)[2L70DZ L
LT <hbhnd ko, =x ¥ —5H#utek) =
+|DK)| Eich. TO=FNF Ly B 4K
T, Thnb, 79720y Fiaik
i, ERZEE 2 ES(TVvAaT v - v — v, KA
K AL E) CoxLF— - F 5 oy IH
BIZCEA U S (209 0538253 % ) I (cone) 7
O, BRI R THLHI ENRTRNDG. Fv o 7
PP U % s Co Bty BREAY VT
4 T o ZRIT E RPN BHDT, 757
VHROBETIIHAwRNTH L ELEHIRS.
D(k)=00¥w ¥y o 7OEME B HEEH
DEMETH Y, BAEICIE e =0, e R=w?(Z
CTw=1, 01 E1D3FR) LS. O
e &y, B9 1 bbb ThH3EDY V27D
F SIS H % 2 & 1% Slonczewsky-Weiss IZ X 0
BB RATE., NV F -5 2 —2L 1L

(459) 3



@ ®

BER YlEfk(a) EE R F g, THHEK (D).

T, BOBEm* =0.6m., 7 =/ I@EE =
10°m/s DK 1/300) TH 5.
COERICT 4 Ty 7 - 3 — VOB
DTHAHIM?  Fie, BC=3rF 0T
BRI 2 TS S, LEATE VS 2 h—RiC
EHVELDOTHA S ? hLEMEEHRE
LT, DL—cEE L TR LS. W OMEIE
RO =L F — - AV PR, Wb AERNE
BRI 0V EEINS. 7V T v - V= iR
DEHT L EGERITLS Y FOEE, & L < (LIEA)
DOPH ko TBE TV F — Gl ek) %, e(k)—
(ko) = £ (h2(0k)?) [ (2mey) (T 2T Ok=k—ky) D
FOWEML, megxBRVEREEARLL, FER
DB FEZERFE R T 5 Fifi & (hdk— —ihV)IT X
b, BEh~ I =T vk Hg=— (h2/2mey) V2
EEz, BE mg D HBERNT (ETFIEP
Wi & AT (5K (a). T OFLNEELLIE
AV FERRO— OO L LThH TR T
WHLDTHS.
LOLZOREMIEEIKD)D X551
F—GHSBICAET D L ik, SEO
KO E L TOFRHERILS FSERTET,
HOERELUNARI L. £ DD
Slonczewsky-Weiss 1%, K &, K SO »H %,
P D ke p EFE TR D TH - 119,
ST, UFD LS el b RTAh L 5w,
—fT, = F —PNCESEH S\ EASFE LIl
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FBAH, EEB LS 20D F L F — - YN
¥ vy T(HDIEE) R Clam T 1,
W kh T2 —2 L35 28N RELTELN
X\, DF 0Dk ZEETOANI L =T VIik
29725k Teh. ZDOLXHCELDE, ZOHRE
X, ABERAR AT B CHEN BB & — M e L
7o Berry DELE L O L O L Higd 519, X 5T,
=R F S F vy TORI(H D\ EAZ )
e D TrH=0 EFHUuE™, -~ =7 v
53
R;(k) D(k)

‘m@)—&wﬂ

Rs Ry — iR,

- <R1+iR2 ~R, )ZR'G
DE5IcETL. 22 To=(0,0, 0537
1150, DEFER) & Ry (R k-~ v FOFFEM%
WETHRTA—KTHY, THRE3HTE
TiE Berry 16 > C3EDE AT £ — % R(k) =
(R (k), Ry(k), R3(k)), R (k) =Re D(k), Ry (k)
=—ImDE)TEXHE L. 2O~ =T
DER =1 VF =1k, KEFRADE=R2(Z C
TR=|R|) LD END, LIEBICE. =R
(k) E7c b, HEEIL+IMEER, — HMEE TR
MG L, E,=2RM=FNF— ¥y, 7LD
ZEbhs.

CITC, 7 = VIR 2RIGRIED B ki
2 WILZERHEE, SV =T VIR 3 KRILD A3
FA—X RICIDVIEEINDHDT, HHEDOH X
DEBDOERILD TN A I omn s, —icid R(k)
RS BEEET, 2Fh, ~I =T Vhik
EO2X2TFICE T H L E T, TRILF—-
Fvow7E—MRCEHEFCKRG. 2%, Lrxy
v T D T DS LEETH b, —Ecid
PP T 4 — 2% 5 F & (fine tune) LIz & &
DAEBT 5 L OFRCTEAMREE V25, ¥
2, BARTROGOTHIUE, 2EKD vV FagE
THZERHVHEL. ZhE, TIAT Y Y —

H(k):<

%3 HRM, ThbbE¥e¥ o, TEEHBTEFAF K
B BURAGA A e b L, —ICET 4 Ty 2 =2
— v O X (iling) & 52, KEEDH L MOGHEHTZ O
Lo EnAMIRT L0, 777 = v Tlk, RiIC
BIBDO KT 7 A 7 AR R ZRTHUE, 2 O dlting
IR E .
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YHTHBEOE CETEREEL L, — oM
ThEBEBEL. TRTlE, 797 2 vkl T
2=k, ARG X A L
DTHH DD

777 2 VIRV, T4 797 2=k
TOVNNT Ve S = VNTRMEOE VS (K, K)
WCRAEL, YL 777 2vDNT 4 T 97 - 22—
Vb OHmE I BEHT 5. L LHE
L XA, A ZILRERME S LiEh s
HOEANHBEENETEETH D, I RETCHELLH
AL THRXS.

4 7 w7

2.2 AT E ST 7 2 v

757 « VIR 2 FT (A, B LYY, Z
NHEEM, H3IKOH, BOKTF ) &b o0
b, &ET R 1H0E (5088 n#uE) %
ZHUE2 AV R ERA. Lich - T, WEf
SzhiuE (ol 2, BRCRER TS WK
PR DO RS » Y 2B A I DB B F
M), WHERCB /s X 2/T7250 3 4 b
=7 v HE)TELARING., LrLISF7=2vD
SRR L LT, OB ETA, BES
WBrehditE, B3RO X5, FEARY
B ORI A BIETRICOZEESTS. 2ok
B4, —M%IC bipartite & .5, ZDOMWEIC LD,
7T 7 2/ DIV =T Viky=03& LT,
{H,py}=Hy+yH=0 &\ 5 BB Liic3 2 &
DR, 757 = v DhA T AL FER
L. Brzort st sr 77 = vo—o
DEENE®ETHA 7 2V I 4V - T ) v T
(Fermion doubling ) IZ &\ TARE R /e 5T H
. ZHIFSOMECRTAHETH Y, bisk
12, FATBEEERIC I\ TRBRIE O B R0 E 2
bhtek &, TAEAA T AR AT E )
.

UFTRT I, BEORT 4 7 v 7RF
T 5 oM 7y, L o—fofs
MHEZDLELLIOTVE . T, o H A
TNHE T y % SIRTCDO AL 7 b b n,, ([n,]
=DEAVT, KOLS5KEREL LY.

y=n,- 0, y*=0,

ST o k2 RTEDHAITHNITH H. = DR,
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n
Y=9R/M ORI ks

(0]

#£6K
CRFE gy T NI AL 2T VDAL T AR O
GEROEZ

NI =T VHRIA S AR THIUE

{H,y}=0, yHy '=-H
Elbhb, bV —AKREDHETrH=0%T
He XoThA IARBIe~I V=T V%, —
i H=R-6¢ LB C& 5. ZZC, A7 VLT
FICEE L CEERME e & TR B h HBIRR
(4'6)(B'6)=(A4"B)+ic- (AxXB)xH\ 5% &
HA T AKBEO SR 0={H,y}={R 0, n,
6}=2Rn, L7100 bH, R 7 FAD, FHbn
WD n, DIFEFHEITHEICD > T\ D 2 LTkt T
5 (EE6R).

K, ZoOAA FZARPRIE 2NV FRIZE W
T, ¥e ¥y o 7OEM(R() =0) 1B % HEH
k CliilcInbE LIS (oL r ¥y, 7
HBiR)., ZosLE, TOEBRY CHEZERTS
Lk pBENEAEOEZ T THD), K= F
—DHFP NI =T AL ED L RDDIBE D,

H(k)=~H,= (X-6)6k+ (Y-0)5k,

X=0R/0k,, Y=0R/0k,, ok=k—k
DISC=FNVF =L LT 4 7 v 72—V
E%.

CZTXXY L FELZOPHDOBER 2 F LT
HHZEICEREL, Zhbin, EHTOHEI,
T4 Tl 2=V DOIATFTVT 4 —% yx=+1,
FSEAToBECH A 59T 4 —x=—1LTEFE
LL5. 2%0h,

X x Y=y (hc)n,,

2=|XXY|/h?
5. (X, Y, n,) NEFRDEERE D R
FVT 4 —+1, EFREL-1TH5H.
Tl Yok (BEOKVT 4 7 v ZRT
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DT vp) ThHADH. Hu 2FT5H L

Sk,
H2= (h¢)2(Sk,, Ok,) E i
st a5(3)

—
=
=

1 /XX XY
ZEE<XY YY)
ElsHDT, det Z=(he) *|XXY|2=1¢T55 2
Lob, [EEEORFRITIE %k ffh 3 % B A8
177)% V& LT E=Vdiag (&, Ey)V, (K, Ky)
= (Ok,, Ok,) VI EFHUE, H D=5 ¥ — 5o

E= *thowg,

wr=cK,

K= éXKX2+£YKY27

Exly=det E=1
E0S (IR 2 - i h T b
MENDDZENTES.

ZZTIE, A BESETORERICES A
1 FNSARED B HBE, ARCT 4+ 7 » 7558
NENDLZ ERFER L. KACHRTHL O
CDhA TR SF AR D, F% detune L
Th (o sz, BoRKET Lo 1#lE tight-
binding BB EF LTH), T4 7 v 7 5t b
Rr o h W ZE (FRO LK L TRERNT
R THDHZ LAvRED. i, BN
2 A b DORIEGEMEABEIUL D A T AT B
B RIFEEBE DN SEMIC I b I D LIk
WG DONS E CATHHD, ZDIA T AN
WAoo L5505, S 27 THhA AR
YA B 7o < & IR TR 7 1 7 54 FR
PRI S D (AB A N DA A S A & v
NI D) DN EDHITH S . Z DO\ TIk

. R(T?)
(a)

: :

[z = oRbE ] LBIE L TR CHam T %
2.3 WA IANPHEET 4Ty 2V

D b FE e O h L GREN

CD X5, WSSO AB A L ANFE%ET
BDHITTT = S TUENA T AR EC R
LI ERBA LI, ZOIA T A 2 FT
i, —EARLEEBEOR T 4 T, 2T EL
T D5 R FRIEAMELSE DIEEC T U TR B AP AE
TLHZEEINDL. Land, T OEBTMER)
TH5HZ EEMETEL, it d srHAOH
ROKEZIDEH T TH-TH, ¥rFyp, 7O
FETHL. AN EwChAREEEETH
D202 fe b 21X, BTAERENARCAE LT,
7T 7 = Y OTIARAEH DA Lk
LTh, TOEWHDHMEMEA 2 S 2 Lk
HWE, Fv o TV ADZ R A F — GBI LB
TETDH. ZOFERT L O DEERITIZEC X b
TREINT 52,

Fte, VATV = UnEBIITH Y, B
Rl ECRnLTEr - ¥y o, 7O
Hr—Rac i T T 2. Shn 72l
SFHL TNV THBED, 4 RILOWT T —
CHERIZ B\ TUE, Nielsen—— & EF2Y & LT,
I<mehi-ERETHE. bhbho2kitk
(777 2 )BT HEEOFHwmIN T2, A
FAKBIeF v v TVADT 4 F o 2B AT
Vv I ELTRES, ThbbT 4 Ty 7 HRNT
WERMEGAAETS. ZOFERT, DT 4797
ST H A SAKFRIEIC L D+ R e b o fp

R(T?)
(b)

l L::

%7 hA TR & EDBR R(T?).

(a) T4 7 v 72—V UDLEE,

6 (462)
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XN T 5 18,2425)

7Y VIO WCTLHTREBECHEL LS. ¥
P, TUAT v = VIR EAMTH Y, 2K
T T2 ={(k, k) b k€L -, al} L%, T
bbb, EfxbL=*xnxiiv&be T Y v
=g, SbiLh=xn&livGbETr—-7 2
Lleh. 2T, BiffiTAIAL =T VORERT
AT =D 2 )K= g VThHEE
k—>R(k) iz 0¥, 3 RouZei] R ZEM EC 2 kot
AR ChHh A 7T I AT v - v — v DI R(T?)
L, RV D 3 RTED D 2 RICHE & 7s 5.
T TEIBIEAA TRFRE R ERTIULZ D
M R S A 8 D ny (IR 7P B o s S h
THETH L&l s, BMAPLO LicH Los
FToEEEZTHUEIWETR). oo x,
JEs B (A T T BR D) B 2 E S ]
HicoTWbZ EIBELNATHASS. IEL, &
CFI-> T WKOED L5 ks H b5
B Fi, OSSR OBMERF T E E
HIZ LTI E LTIV T, Hico7
IR EN % B 5 R E AR ICE A LTH Ak L
WZELHLNTHEASS . A EICE R(k)DVE
notcl &, ¥r¥y ., TRBIXDH I LITHER
FTHUE, UEDOEELL 7 2L ik - BT Y v
7o Re o EEMITERED.

IO XS ThEIEE T, DErEsRS
CEN LR R A NVIEGROFETH S FEED
HamlE 4 KL THERITAIBET, T Nielsen——

XXY
fn
x=+1 ‘
Y
X
C
b
x=—1 ’
Y
‘-"‘---.
p
e
C Ve
Xy
XXY
F8K

BTV ILLDIATAXTDONA TV T 4 —.
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HOFEME RS, 0Lk d hETbhbh
LHNZIT Creutz 12 L D 7o ST 58202124
NAFYT 4 =IO TE, bhubhd 2 kG
OB, 3 WILOHOE R 13— D 5 Cikla
ST ARECH D Z Enb, Ehh 2 koo FHE B
WCOS LIk, #£75 —fTik, $8Rch5b
LowEREFCHL XX Y IZHEE Lich, HA
FVT 4 —x bR LD LB B LS8,

24 ENIr T 7 2 ViTBT5S
NA T R

777 = /%, FEERCHAET RN L
L, 7597 = vOWIIC KT 5 EER—
Mz >< 5. BEAIRVRIUE, 777 =D
WIS HOFRITERC L 2FHBE L D ixb 2
T SBRCEHE Lehs, T4 T o 2Rkt
THENDOHROMEHL, 777 = vOFRR LD
DT RRC 0 0iE 5. Jifi CREM Lich 1 5
SRR, XD IR <, WHERTFRME A R i L
hwetblcote/7 97 = Vi T, bipartite
kT ETEHEI N, TOERILT VA LFHROY
WHEOBANDL L WA WA EFERN LI T
7, 26~28) |

757 2 VBRI HENE LT, HerDx A
TEZBNDLD, ThbrBIRIKCTEDT
ALS5. TORTE, BLhWOGFETSHEEZRDON
A T AR I D BT ™. A T
WA ORI LTk, ¥r - =L F —
DRI ER " b b, RTHHT 205D n=
07 VA VHEMNMITKERPEYZTD. Rhd
L5, FHETHELNDOENDOHRIL A 1 F
IVRIFRME R B % 75, DR O N fihd e 7

FT1K /797 2 VERTHEA2DOMNEL I A T A%
PR AT 5 B h iR LTk,

757 = JITRT DAL NA T KRR
ENLRZ) S
RO b I Dl
PN
V., 7L
TR N
RV PR

OxO0O0 x
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V= AR VT 4T T T T 2 EER D ZET
CIFEMATE 57 = vVEEZDE, ZORTIEIAR
TP LM 2 RTCREMR D22t D FER A B WA T
HBHY » TADHRERE Lo E LTHLE
T5. ERICEBRMCER RS LTH Y » 7
AT O BRI DTHE. DY o, FAD
Freshfit, ETFRIOEMAZT L, «laEko
FOOAEAEZ L LCHEETLEE2 DR
B R E U RRIH o Z2HHEE A
Hogvaa -k, vV, SR afié LT
RICHE A Iz, i, BHEEMLE L3195
WiEr =Rl b ol b s
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