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Total charge density at Q=0
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DHRHEDORESIBIEMFRE 2> TNBOHNZNS. THNIE Wehrli 5D X5 Cgy 53 FI2XE
THHECBVWTBRLSNS [62. HWOIFUTOLSB#EHRE LTS, EBHMER—E
TR E NI T ST X ART v VDT RIF—WERLAOB 5 2 BB
TEZD, FHETICLERTF v IIVREHO 2 RIZCHANIOTERHOFTENTEIRLTD
T ODHADFEZE ML, ZHIHLT, IBTFIIE 2 RT Iy ITEEO 1
KICGHNS O TEMOTBIZE D EMDONEADOTFERED S, TRhD5, L OHHD
FERFREIFEEINZMETFICE DR EINT WD, 319 R LI RIBEM S
DEIE TOSEEIIRZ ZIZDWTIREARDN, T OHHOIEFHIEOI IR U
THBEEZLND.

FIzR U7 Fermi YERLABE DN Y REVT Tz < NFERD 1s QEENLIZ B RN AENS.
3.20 IIHERELBO CRETO IsEFOIRINE M 2R L THWS. FHEOB&IT,
B2 ARTEIRBREO BTN TART vy MBIEERIUTHL LKL T,
60 fE D 1s EANFIEMHEL TWA. L L, Fv U TPHRR—Fah2a Ih s DEMEHH
T5, RF v VBB L TF Y U TEAEAZ I LD > T RELRE<S RS,
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3.20: MIEEGELERD C 1s ORI F—Hefr

3.5 IRERE

COETITREBEEOFERRIIDONTIRANS. [3.21(a) & (b) IK—Ib R—F Cg &
BT R—7 Coo DEIEMEE TOREEE 2T NTIRT (BT DREEE IR B I
RY). HEBDZ®IZ, (a) & (b) OEHIZHME Ceo(Q = 0) DIREBES L TH L. -7
L, (a) TRIFXNVF—DOREHAZMEFHO LIFKICH->TH O, (b) TRIFINE—DE A
EREHOEICH>THS. itk Co LIS DREFE DR TIET ) F— D 1% Fermi
BALTHS. Fo, TRTOREBEEICIZE0.0leV OHY ZAMEETIEEZ DI TH 5. Bl
R E—T Coo DIRBEEZ R D &, B2 7 )V IWEMAE T, BENHZL THD oM
A%, BTR—THOQ = —2,-3 T3, ti, N\ RREL Iz 21 ICHBLTWS, £
72, B=V B=T Cg TH hy /N> ROBEZRINF—HIDE—2 23+ 1) 7E OB
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3.21; (a) m—IV B—7"Cgy, (b) BT B —7 Coo DIRFEEE

AT, 72 N IBEMIZBUT AREREOME Ny 2K 3.2212RT. 2T, #iEREL
HitEDEZ —HICRELTWS, INERSE N BFv U 7EICHEEEL TS I &N
s CNEK3ALICASNE XS WRBEEOMEICESRE—2 25D, 7o)V 2
AN -V TN AHE L - HORICENEFEE LN 2D THS. GHELTT-
=3 v ) 7 BICBWTH, Np i3BKTH 40 states/eV/cell IZIET B, T 3L KzCy DAY
16 states/eV/cell @2 FEA LS H D A2 DREWETH 2. R-MERELATEROMZ
T E, STHRENRSEDRLLANV|Q| =1 TRIZERUCEZWRS DI LT, 4
THEENENT S |Q > 2 KBWTHREALHICENRSNS. Tiabb, IRBEEOHE
IHEERELNMEBTENEEEDS RV, Ny DEIIBEERICBRTHEEELEAD.
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3.22: 7 x )V I TOREEE. @IIEEKIETOM. OdE#ELalORE TOME.

3.6 3BEFTIL

AP TIE, Ceo(111) B2 3BAVAEEFTINTOHE DT o2, EBO FET THWS
NTW3 060 %Hﬁ(‘ii{ﬁ/‘] 10-200 nm DESTHD ' %%{@ Cso BhoizoTha, L7di>
T3IREFINTOHEL, LROBEEETFN OFHEFEE DT YLD Cg B & DR
HAERNDDICEETH 5.

3.2312, HREIAWEETF NV EBERMIZRYT. TOTETIVD Cg N, foc BEED Cep
EEMNS (M) EEABONLGEIIRIBAZYVHLTEZHDOTH S, FWUTI,
:=0AWHBEE1ER (HOAIWIERERE) LIFRZ &L, SR TO2200EE E»
SIEiC2@H, 3BH (B VWIHAHE) ERERIEICTS. ZOETNVORTFEIEBET
NVOBEERUEMAETEL, BTFEEBRC b OZAWS. £, BMERNIIEENE
NDOED Co BTFH—ETD, TRabBAF IBOSTNHS. BHEBIIREEIZHS Cgp
BTFORLME 2 HENZ 100 ABEN-BIcBL. Z0BREOBTHLREBETNOES
ERIUEAKRTEL, BUCRETZ2 1EBNW:. Z03BETLVERHW-RNVTI
A5 PEETE, SHERMAERT S0 Brillonin O B OY ) T T R
DR T, 7, REBEOHEICRYD L0V 7)) 381 JATiro . 351,
ZOETINTEIMEBELEThRN 72, FHERT o F v D 7RIIBEBET N ERT
<, Bprfu=0 1 @5 3ETH 5.

LFOEFNERWVEHETAONBMAOE CIRFOMEBEERE 3.24 IT5RT. I8
ERZE BBELETRTEYYTHIIBWTEERBO CRTOHNRHFEL THHO8T
M5, ZHRIZHLT, 2BELIBEEORBBICRNTIIF v U7 2 R—7LTHECHE
FOMEITMEDES L TH 5T, AEBICIIERZE R -2 2 7 ORI R A THEN,
T o lcEmETE, BETFINERAWTHEL Z2bD LRARKITILEROATHEL THD,
B TIIIZEEPEOEETH S,

RICBRBENTZ R THD. B 3.25 29 Cyp @ yz E (fce @ (110) H) 2B 2 2E
HEENETT. fo ® Cgp BEifR EFHRIZ, Cop K THOEMBER DT FHATD C-CHEE
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3.24: CIRTOffiE #EhiI%E CHTD 2 BEOETH D, ZOREIZRERED Cq 5T
DHRLTHS.

ETOBELDIEEZNCHFET, 5 TFHICEZN LB EEN N DM, [3.26
ERB2TIT, B—IVR—F Cy EBTF R—T Coo DEBREBEEMi 2 TNENTRYT. 2h
S5DfERERS &, CEFOMBMNS PHEND LS ICEBMEBENTILL TVWSDITEE
BOFERDATHS. SHICKABOEENBEZEBETIN CESNEDBOEEET
LT3,

SO, FYUTBR=TEINEN ROEBSBEEERTAS. 3.28 IZ1X, H1E Cgp
BEOF—I =T Coo DIRO T HRINF—DEN by, N> ROBFEE (I SBT3
BB ZE 2 RLA2BD) ZRT. 2L, ZONY RRTAICBVWT2EICHEL TH.
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Total charge density at Q=0
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B 3.27: BT R—7 Cog DEBMERE 3BETI).

3281 2DONY FOBTEEZEDELBOERLTHS. Rk, K3.291213,
HE Coo BEUOET R—F Cp DRI F—DEN, N> ROBFEEERT. 2771,
CONYRBTRICBWT2HICHEL THD, M3.21T13 200N ROBTFHEELS
DELBDERLTHS. Q=0DHEENRTLIIC, Fv TR R—FEINBH1TrEE
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BEBIE3 DORICHEA > TS, LML, FrUTHRR—TENBZEZDON Y ROFEEE
BUIREEICLDRIBZ R, 2 BBUTIZIZIEN > TR, ZOENS. SHEL-
FrUT7HA<|IQ| <) BT, Fr U T7RBEBOAICEETBEED ZENT
5. ZDfGamlE, Wehtli 5ICXB5 1T MNA T4 2 TEFNTELNEZDDE—FHLT
5 [63].
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#A)

-25 =20 -10 0 L]
v(A)

Q=+3

z(A)

=25 =20 =10 0 5 25 -0 =10 1) 5
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B 3.28: =)V R—THED h, N> ROBEBIE (3 BETIL).

BT, 3BETIVZBIT BN REEIZDOWTIRRS, B G DN RS %X 3.30
WZRY. BEET IV fec EEDHE ERBRIZ, Co AT THEZ RS KB L=/V R
BELES> TV, 3BETIINTIIBMBNIC Co P TFRIBHEETZOT, N2 RoA
REEETIVD3IFICR->TNS, METHEGEEAON Y REIZEBEFILL0DE0.1
eV RES, N RF vy 7138 0.1 eV NS LB THD, fec BEOBEEDMIZIES 2>
TWD, F=INRR—7EN5 LK 331 ITRT L DIC Fermi BEALAS by, /N> Ric#h 0
BRELD. Q=+1DHBFITITHEDEF>ZTOL TRV, Q= +24 LTI 15 X5
Bhy N FRSEDIHRINF—DNENWN REWDEDIRIIFE—DENIN RIZHNN
TWS. ZOIBIRINF—DENFEADN ROKEEERIIEHERBICRIBEELE-> TS
(Fermi AL TS 2 RO FOBEEIBEIEKIZK 3.28 127 L), ZHICHL T,
10 KO TR F—DEWN ROKEREKIZ 23 BEICEEZH>TWS. EFR—70
e, B3.31 ICRT K ST Fermi B4 ¢y, N RIZHD 0, RIZDEBEAS TS,
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B4 3.29: B+ R—THED t,, /N> ROEEBEE (3FETI).

CDHEDIEDHS t;, N ROFRINF—DENWIED/N ROEERIKIIEEBIZE
% FF > TS (Fermi MEALHEN - TS 2 K0\ > ROFEHBIRIIEI 3.29 IR LE).
ZHUITH LT, 6 KD RIF—DEWN Y ROWEMEKIZ 23 BHICREZH->TNWS
UEDESIZ, GHELZF v U THICBWTIIREE H RO RE & NEE ko Rz T
FNF—MIZHEEL TH O, Fermi EALABEE RN EDIIHBOET IO/ RgEN

TOEFEE NS, P EOKRIT, Fermi AL EDOEFREL SR TIESIEBTET
WTH T THAIEERELTNS
REBIZIEETIVTE bhﬁh%? 2 333 ITRT. TRTOIREBEREIZIZE0.01

eVOHAIABBTIEZ D THS. N F#EERBRLT, ¥+ U7 &ﬁ@\@7njh
TEEEBEROME ENHEHROMENSRL TR TADN 5. ZiKEHKD Fermi
AL B ORGEISHFET L THRON TR 2MEICHERITLITWS. 2k L THEE
HEOEEL, REFEOREI NS B>TVEIHOD, P Cq DHBEEDHEE L 1T
ENEFRUCTHS. T, BRNEBEEELFERICETFRELNBE CIIRHEOBEEHED
BHLRNWI EEZRLTNS,
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3.30: Mk Co(111) DN R B BETIV). TRINF— DRI, HETH O L
> ThHB.

Energy (V)

Energy (eV)

Energy (eV)

K 3.31: F—Jb B—7 Cgo DN B 3BETIN). T3)NF— DR AL Fermi A1
WMo ThHs.
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3.7 B¥Fxv+VUTEE

ZITR 3BETNVEHWAEF YU 7TREOBEOHEKRIIOVWTIRRS, ZC
ETRLTELHMRIT, TRT2RBEMENICFr U 7ABE (1 < Q| <3) w53k
WICRBEIZR—TINEBEODOTHS. ZHIINLT, ThETERMICAESHT
WBFr U T7HIZ|Q =001 BETHS. ZOLS5REREICHITIETRESE T,
HONTZHRDEFENRHOROND B NIEEEBREICLDZDOLONEHKT L &
NELWEEDNS. £27T, Q| =01 1M T23HEZTV, TOBENS X VIERED
BREICDODNTERT S,

33I2Q=401&EQ=-01DEERMEEDNAZERT. BoN-EZBRHBEDM
&, B326 PR 327TITRLIZ1 < Q| < 3DRREMARZ EMBDAI VY. ZHUE, R—
TLEFY U TRDRENWOTYRTHS.

7(A)

=25 =20 -1 i 3 ) -25 =20 -0 0 L1
yiA) Y(A)

(334 Q=401EQ=—-01DEEMEE BBET)). CTTHRRIETNELEEH
HEDOEOHPIL, K3.26 PR 3.27TD 105D 112725 TWA5.

KIZ, Fermi AR QBB E R THAH 5. K33512Q = +0.1 ITHBT 5, BT *
NF—DEWh, N FOBFEE (T SBT3 8% % 2 FLIEBD) BRT. £z,
K336ICIXQ =-011CHBT3, BEIXINF—DENL, N RO HizBIT2ETFE
EZmRd. 2L, fCRREEIICINSDON Y RET HIcBWTEFNEFN 2 BICHKE
LTHD, RIZIIMWELZ2DON ROBTFHEEEZEDEEZBDERLTHS. b
ZR5 &, WHBEKIIRABLET TR 2BRICHHZSNTEREZFE> TS Z &%
ML, THUIR3.28 £ 3.29 IRL-EIBEOWEBREKE IS O5NCRES. i
FrUTBEEZESTIE, EBBMLSOBRICLLZRT v ILbhE< 20T, Kl
EENEERBICHUADSNIHRB /NI EEEDTHS. L0EHEMNNE LN,
S S ICHBBEIBIIREHICEN > TV, bt BF v U 7EEICTAEF YU TN
HICHIEAR > TNHETFEHENS. LD TEF Y U 7TREOETFRELHETZIHES
i, Fr UTBEZESTHIIONT, KNE<DOBLSRZETIVERAVDLEND
5. BEREEFRICZOBEHEBEOE HREFE2REICL TWD.
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B4 3.35: m—IV F—Th (Q = 40.1) D hy /N> ROEEIRIE (3BETI).
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3.8 Thomas-Fermi %[l &k A4

C C T, Thomas-Fermi {EZ& W TE T R— 7 I N EEARN O E T8 454 % 3
N5, ZOHEETHFMICYERZRDSIZIEIFA T2 EBDNIN, £BOF v 1) T#EIC
BUILETEEAMEERITROD L2515, TOLED, 3THTRRELS IS —EHESE
“iﬁﬁmﬁ#vUTﬁF*ﬁﬁi#vUTﬁﬁ%ﬁNé’ﬁﬁfé

Dg 3T _TTJ:“JTJ %fgﬁﬂ%}‘ t/7 L%%ﬁ"@}\éﬂf; ﬁ’JL'{i"{T)[/%&?

.iﬁmii>0@ﬁﬁ%%§kmfﬁn,T@%E@mﬁﬁé@tit,_@@ﬁ
wm%¥ﬁﬁxﬁm7ﬁiﬁﬁﬁ DYBETHDEHETS. EBROHETIZ-DEELT
Coo WIRD 4.4 ZHWND [64]. T5HIT, BHE o TETHNEASINABEEICIE, 2 <0 OHF
WIZE33TICRT EDIT—RaE @ﬂ‘#ﬂ"j 5. ZOEFINTD Thomas-Fermi HIRR &
TR OFMII TR C THIHT 5.

4 3.38(a) ICN<DONDF+ ) TBEICBIIETEE p(z) 27, ZIT, 2 I13EM
MEDHEETH L. HTREr RTHLNLEFEERZRATOETEE p(0) TEl- -4
ERLTWS. T2, FYUTEEQ =0 X Seat TELTHD (Sean 1 Ceo(111) FMH D 2
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3.37: BTW R—F N EHE

FILBAIBOERTSH 2). ThER3 EBFEEIRES SEENS DN THAKED
TN, BAOOEIEFY U TBEITKREL TN ZERANS, Zhid, BFEEOCR
ENSDIERONF+ UTREIEKELTNS ZLE2RLTVWS. ThELIDELLRS
DI, B OXTRENS OBTORARR «, 2FEBL, TNEF v ) TROBEKEL
T 3.38(b) IR L 7.

0.90 = fn " dep(z). (3.2)

ZZT ple) Bz icBI2BTEETHS. H3.38(0b) ZRD &, z, DHEI|Q| > 04T
X Ceo DEETHDTALDNELE2TWE. ZRIIBETIVTO, 1<|Q| < 3T
Fr U T7MEIEREBOAMIEETDHENIFEmEFELRY., LALAENRS, ffHBCT
FE LD 3, i |QI VS I, |Q AN B & o, BAMICKE D, iz, &
) FET TEBN TN |Q| = 0.0 BEKRB &, 2,13 15 A #RATLES. Liito
T, BBOFET TidF+ U 7TREAEICOAFAET 2O TR NEEZ LD BRI
Mo THnd ZENTFREND,
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