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3. EFEELaxER

3.1 [FU®IC

WC, TiC %0 WC RSB & U8 NaCl & = b
OBEBEBHAWIIHEITRE , LebRlEoE:y
WEGWE TH DL, INHLOEEWIE, BRLMOR
MAKTHY, N FUIZRERES 5V IEFEETH b,
P RHARARITE B v, SN DMERIE, AL
W) DFETHEE ORISR ICEE L T b 0T, ki
WORE BBt L E L QI RBENHEL V&
L7z0, EoICEH LWIEE 2 KENT 5 7201213EF
HEAEHLMCTHLEND 5

FALY OB HEE IS A EBRIIIZEL, CNET
%) RENTYWDED, 7 )b 3 HOBE NI,
BIUHLNDOWCDRN—R+ T3 T IVTzrEhHE
DEBx v T3 s Tw vy, NaCl B b
ZRFEAEIE 2252 ~ 3 %L HFET L 720
Fr ) YHBEP/NS LY, BIZE, FN—Z - 77
YTNT o YAEREEO T oV 3 OB SR % K
LTwh, WCIZ, NaCl Bty & i3& LY JH+22
IS D TA Rz, 175 v 7 AETER
LHEERIZOWT RAN—Z - 77 v TLVT = 2R
DEINEII L, FETIE, bbb v — 7T
B C R B o B S E AT R IS L) W RR IS
ol Z e, 72V IHOFMERITHREILE -
72bDTHb, 3.2CT, WCH7 N IEY LEFH
FAZDWTERR T 5,

NaCl B jAb Ok 34, FHICERIMPUL R ER
FZfLREICRE T 5, BRI EEHE97
(1989) T, TiC,, VCi, NbC, DEZIT DM AT
PZDWTHRE Lz IS OIFEVI, BFzElo
BAZE L) EEEFHEEOEILE R FZELIZL S
BTHEL, SOICIRIRE EAICE L2 ) BFHEOL
L% Z R U CTIT S 72hs, R T, Hiics—
Y ERAAMLZS 2T, kAW OHSEIE &I #A T
ELHLVETVERE Lz, 77— 5 DIRIREEEIC
DVWTHE, 3.3UCEEL BT B,

3.2 WCOI7zIIEmEEFHE
3.21 RN=R-T7>T7NT7x HhRICELD

7 o)V I EERAEE
Fon—=RZ - 75 7 V7 5% (de Haas-van
Alphen ZJ8, LLT dHvA %) & WE) &, (mEET

O AT B A8 O 3 B 23t L C IR 1 4R 3
HEG T, WIHICL B EEETFOETISER LT
%o dHvA BhRE, BEARNEFOER =2 T IR
I WCHBIC O BEICNET AREETH Y, EiE
{LEWD 7 2V IEOWFERFEE LTHL L WFED
DEDELTEERLDTH A,

dHvA HREVELF(0) 1, RTINS L) IRIE S
MR 7 7 o b I ORI S(0) (2l
b

F(8)=(hc/dn%)S(0) (1)
ZZT, hid 7o v R, c i TEEE, e 3EFD
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B o T dHVvA IREVE R ME 5 2 LI & D IREV B
e HEENEZERIC BT A 7 2V I HOWIHE % Ko
HIENTES,

Fl 4 ORI T 5 dHVATREI S 2 e $ 5 2
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TYNT CERICBITL 7 o VIEONESHEETSE
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FIRAEELEEMICHERT LI LN TE B, EhgH
BNy FEIE ST, L FEVWREZ2EL S
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dHVA IR # BT 5 2 S Id—fRICAES Tld v,
AEHCE, DFr ) VIEHELTYS, 2)Fx )Y
SEENRRKEV, QHMHHTHE, LWIHI=ZDD%E
ERZESR SN D, L TERHRL 7 2V I HOBAEIE
SAESRTH B SN TV LA—IR TV, F 72,
BN DN A EERRGM b L VAR, & D SRR ATER
W20 F+ VY SHEITT LB /NS R
Do TETWD, dHVA IREVZ BT 5120, 12
O EERY 0o, EFHELOBEMEEL - &3
g,

w.t > 1
R ARITLEND L, o 2 RKE LT SO
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PYETHY, Tl b RE T L0 HE 2R
1295 & & SIS KGO 7 ST HL S 2
WL A,

NaCl BlOks il % &2 1Va, Va lRR{bWi, 5
FEHA ML HLEEDL 1 ~ 2 %DFEFEILFADL D
WZF v VY SEEEIMD TS %D, dHvAEH D
M IR S 2 Do Via kAL O WCIE, HRER
WHUEAS Va, Va lRRIEWIZI~<T2/1008 /M <,
JEFZEILDD 7% ) D VR TH B IR TD R~
WRIHEDOMEME % HVT4.2K COBTIE HiEb A
EH917,000e/V sec. &%, WC IXESBIEWE T
HhHIENGND, EMAAERERIFERTENT,
dHVA B 5 O ATHHEE 5 5 2 L I S b,
Fox i, WHEREEH VT WC O dHvA IRE) DO
I L= DT, TOERHERE NI DL,
W SN2 WCOBEFHE EREAIREEIZOWT, LTI
ST 5,

322 WCOKRKN—=R-T7TFILT 18R

WC D5 RS, 3. 1R X ) M
T (Zef#EPOm2) THANEL-) 2HOET % &4,
M ERUE, a=2.906 A, ¢c=2.837ATH b, WCD
TYNT =i, BB3.2ITREI N T 5B,

dHvA HISEICE, 79 v 7 AERPREREETE
B L7 WC B E Fv i, A, Cok 79972
2E LT Ty 7 ALETHERLEZLOTH ), HEK
PLIIZHT70TH B, L, B ISR Y EEHERN
LT WC EBERIM AT TE A & H I LAl
ErRALTW5, RERNIEIEH20TH D, D%
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| 1
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L H
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WERTEE T, BRI R Y EAL TS TRICE ) 2

FNDHOT, BHEIKMLIE 7S5 v 7 AETER L-#
SR B ENE L B,

75y 2 AETHEK L WC HAE SO dHvA %)%
DM EEBIERICOVTIHENIICEHE LTwa? o
T, I CHRIFEIEETER L BRI 3 A5
BiER L OB % T 572012, 75 v 7 AFEOHEE &
WZDOWTOEBRERZERICLTICE LD B,

3.3, M3.4127 597 AETHER LA WC D
dHVA IREV O L 2R3 Y . MR TN
B F, B L7 dHVA REDI310°~107G 12 728
h, BiEWHR T T, «, B, v, OD4LTTF
CEIRBR T T VT, e, u, v, ADLTILFD
S8 MO T T v F LN b, TN DREE T
5 FORIEILTOMY Th A,

(1) BB o MmEEZ I, (1010) & (1120) Tl i3
VERERIICH b, IR O ZEL E IR T,

2) & BT I FEREEBELTED, £OIRE)M
FE 13 (1010) Y & (1120) @A ¢, [0001] 5m & b 78
B DL b o> B SR C AT A LIRB I3 ME T & 24 <
b

(3) y £ 07Ty FEERELTEY, DKL
(&, (0001) HNTIE+0.5%UNT—ETHY, 7iIR
H%1310.08 x 10°G, & #REYHIL15.59 x 10°G TH 5,

vy, 879 FoiREE, (1010) H PN TI376 8 DL E
([11201 /M2 50 ME), (1120) P TIX70E L B
([1010]H 0 & DA EE ) O f BESEIR TR T & 22\,
4) € 7' 9, [0001] J1a A & #)30 K LA 0 ff i
IR TN T X 5,

(5) w75 »Fix, [0001] M COABMTE S,

(6) v 7T i, (1120) PN D6~ 23 D4 JEFEIE T
BINT & A%, (1010) HN TEE S MBI Th5 <
F =¥ EmA e, w7 T v F EaHEE LT BT RE:
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3.4 [0001 3052 817 525 x 10%G L E o dHvA iE
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LH b,

(7) A7 7 »FiL, 6—408 O/ EHEETEHEIT & 577,
[0001] FEETIHEFTIZR 2 Ty,

KT, FHEFHETER LEERKIIOWTO
dHvA IREVER DO LA U3.512R T, K3.50 «,
B, v, O ud&TI 5L, M3.30KTF v F4
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o
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3.5 BRI THB L 72 WC B O dHVA Ik

B BEEL.

T AL DThHb, ¢, v, ADETT v FDIE
FHRBU I TR, 79 v 7 AETER LA WC
HEEROT — & LIZTFE UBRPR SN0, LS
BETLENCOPOMHBHELRDOON L, LI 5
T, 350K L7z EBRRERICOWTEEL {HET L7z,
a, B7TrFOEHEIL, 7T v AFEOHEIC
HNTH2%REL BT B, BB, [0001] AW
O RFFIE, T T v 7 AFED WC Ti34.78 x 1056
THolb DD, FEFIHED WC TIF2.3% K& <
7 - T4.89x 10°G & 7% B, [0001] Ko B iREEE
T5 oy 7 AFED WC TIE8.66 x 10°G THh o 72 % DAY,
RERE D WC TIF1.5% K & % 5 T8.79 x 10°G
b 3L, FERTEIETHER L2 WC B &
ET7 S5y s AETER LA WCEEHKIIODWVWTOD
dHvA IRV D LB % 1T 7% - 720 dHVA IREVE D EDS

#3.1 FlEREE (FZ) TER L7 WC Hifsd & 7
5y 7 A (FL) THE L7 WC B &IZon
T O dHvA HEH 5 (FREQ) @ bl (IREH L
10%Gauss H.47)

BRANCH FREQ(FZ) FREQ(FL) F(FZ)/F(FL) AF(%)
a [0001] 4,89 4.78 1.023 +2.3
5 10001] 8.79 8. 66 1.015 +1.5
y[1120] 10.35  10.08 1.027 +2.7
§[1120]  15.95 15.59 1.023 +2.3
«[0001]  26.10 26. 56 0.983 +1.7
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NENDT, [ UEBRGAT THREHI oW CTllE &
frev, REEOZLEMERLL 72,

a, 7T, (1010) B & U8 (1120) i Tldiy
40K ([1010], [1120]% 5 DfufE) AN O EEGHIE T

IRIEASEWT/NE (e, RENIMILIE R (R D,
T Ty 7 AETEHER LA WC HE ST, IREBoM
HU S A WA PRI 12 DI T, ZoMmEL ) kK&
W TR S RBIMTEA 2 0o Tnh, 20
Tl FHEWEETER L WCHESDOF Y
YHEER PR NP oTnAEI EERT, I
i, STNETITHBELALIIZ, 7997 AETEHERK
L7 WC B BB IBUIL IZHT0TH B H 5 DI
L, @R CH M LA WC HLE & 0 8 1T
208 &L A Z L ERMIBLTWE, 22T
HYNREZ L, o, B7T 0 FOIRBOEMEERHT
H5bo #fuw%m FOL N REVHER{EH D L
IREy O BENEEPIZ 78 L LIS 2 BTtk % b D2 & C
Hbo F )V HTHE OIS O BL P % 21t
BRDLIENS, o, BT T FORBOEBITAY
T WITREMEDSR Y 22T, BT 5 L)1«
B7TrFIIEMERETBINTERELTT7 23
METNERIBET S,

Yy, 077 ¥k, (0001) N THEIK L2z
—EDRE B R, BB, 7 iIREEIL (10.355+
0.024) x 10°G & 721, +0.23%LINT—El* & 5,
¥ 72, O¥REIEE,  (15.953+0.032) x 10°G & 72 0,
£0.20% AN T—EEZIRT, ZhHDORBEIL, 7
Ty 7 AEDO WC HAEGHOT— 52X b L 2 ~
3%KREN,

y, SIRBIOELNEMIE, o, 7T F LIRS
Dﬁﬂﬁwmﬁrﬁ&AE%ﬁwa&inC&x

%o (1010) TH TIXERMEEPH 2SR R E {5 TV B,
I dHVA EFOBMEENR R R o TWnhA I
&:Li%%@c‘:%x%ﬂéo KI3.5(Z- 9 £ 912, #
WD WC B sho vy 779 v -1, (1010) A
D {0001 HEEE CIRBOBMICER L TWwHD0T, v 7
77%iAﬂWMWT%WT%é’k%ﬂLT£W
ThHZ &#“# OGMM@@y77/7%ﬁm&@
ﬁﬁfw#umm@aétMLf@é EEERTN

I, e CRERTER T ET 5 & E 2L TL v,
577/*? &, vy I rFEMEEELTHWAEDT,
YT I FEMBRICEZ AT ENTE S,

w7 FIZDWTUE, [0001 T o AR S
TWh, w79 FOIREE ,uhifkmwbﬁ
a, B, v, SOETS/FEERRY, 7590 R

O WC B SIS H~NTL.7% AT 5, HREIEE
M@Td‘é \/\o

323 WCO7 I IEEEFEE

TR I CHE R LA WC Bk 5o dHvA B 5%
&, 7T v 7 AP TER LSO dHvA IRBH IS
LT 2 98T 5, 2ol ki, H&THEYT
B & ICHAENE &#b<%+@«®ﬁmm%f&
bo dHVA RIS R Y ORI L W B LS
i, REEFO—EHIRYEFEFICER L TWAEZ a
ERT, L7 TI T, dDEMELESETDH
57T w7 AECTHB L7 B OFEBRERIZE D W
TWCOT 2 NVIMEERETH, 7797 AETEH
B L 72 Bl i OB B AIPLIIIHT0TH 5 2 L
L DG EFREILTLIWI EXG0 b

W a, BT T FIMILT AT IV IHEETIV
RRET Aoa, BT Ty FEHEDLY, AEE([1120]
5 OV ASI2EE DN TIEIREIA T S L Tne vy,
Lo L, Sl CHER LCHES (Fx ) v 5H)
DL H/ASWEE) Tl 0ESHEMAE 408 &
b, COZ LW, FIZFY I YHHEDOLYKEN
HECHIOMBEIZI2ZELIDNSRBIEERLT
Vb ZEIEORE WA 22 508 T, A R
TEEFMNTELLEEZOND, TITIE, &MF

1/F*x1o™

0 0.2 O.‘/L 016 0.8 1.0
C0S%*
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S CIESIVMBTELEREL, 72V IWET IV
20 b,

a, B7xVIHOENKIE, EEBHEOAELZL»S
(000115 ) % szl & 3 2 13 X E R AR BTk &
Do MM BIAS L Vi &5 i3, 1/F2 4 cos® 0 (F
BIREE) 7T 7 OEBE S HR S N B, 3,612
BATRER A O 5, RpSHLrR L), 72
VI, BREAREUSTESIC L VEWVR S, RO
y, 07 )b IEEFEMAGEUAE 5128w Lid
3.6DEMYEDNS LHLENTH 5o

a, B7F 00001 HHNOEEEIL, v, 07
FryFERBII-ETH D EMEL KD, TN,
(1010) i & (1120) T DOIREY L D M BEARAFEATIZ(ZTE U
ThHHIEDOHEENLZETHDL, a, BT TV
F @ (0001) A OIREY L, FhEN oMK T x
HEE LT, 8.40 x 10°G, 14.00 x 10°G LHEE T & B,
IS OfEL[0001] TOBMBEEHVSE 7 =V I
DOFEPES NS, 72V IHEFNVOETEICH W
dHVA IRBI B 2 ER3.210F £ D720 2o THOIRENE
BHEEMETH B, 371, o, B72NVIHDET
VORI E 7 B AR 2 dHVA IREFOAEELTH
Bo OFNIERIMETH DA%, EHMERHHE 5 OWIFE S
NAHHTH B, HiZidy, 673 v FOEREHEL
LOHTHhb, TOLHIBEFNIEIVTEEIN
Joa, B7 2V IMOKE S #EI. NIRRT, X3.81,
FRAOEM ST Et 7 2V IHOWH £ T,
#3314, 7 VIHETADLLEESNEF v
TEELEIN TS, a 72 VIHOF ¥ ) VEE
&, 1.04 x 10°%cd THY, F7 2V IEDF v )Y
WEEIE, 2.33x 1020/cnt EETE SN D,

#£3.2 TV IMWETAOEEICHW dHVAIRE)
o 2o CHORBIEISHEEBETH %,

79 vF  F([0001]) F([1010])
(x10°G) (x10%)
""" « 4w (840
B 8. 66 (14.00)
y (20.05) 10.08
B (31.20) 15.59
e 29.77 ---
7 26.56 ---
A (25.10) —--
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BI3.7 a, B, v, SOEKT NV IMHETFT VIS
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BRI R B R I8

% 3.3 FITNVIADORESEF v ) VHE

k([1010])k([0001]) F+ VU YHE F+U¥

(x107e ™) (x107e ™) (x10%m®) pis

«7xVIW  1.205  2.118 1.04 EFL
B7xVIE  1.622  2.623 2.33 1EL
y 7oV I 2.468  1.241 2.55 EAL
7 VIMW 3.081  1.538 4.93 iEfL
BT 7o)V 3 2.762  4.490 21.70 ERg

(e, p,v, 1)

Yy, 07NV, 4D T5FORIL LD %
AEREEP O A THERR L TWAEZ LIZHL AT
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VIHOETVIEH &R UE X THLTE B, iFil
W CTER LEERO y 75 &, [0001] 510
TIRE M S b, BUM L 7-EE R, 20.4X
106 TH b, LIEWoT, v 79 v F k4R
TRESHETE D EE 2 Th v, K35 UK3.70
(1010) TN D70 COREIF O L h 6, K3.70
[0001] CoiEE %%, 0.9827 (F(FL)/F(FZ)=17.00
x 10°G /17.30 x 10°G = 0.9827) % 713 T 20.05 x
10°G & % B, #3.200 v IRB K % AT, [0001 ]8>
AHEFE AT C7 2 VIO RS E2FET L EE
33K LIZNT A= FWELND, 0 7 2V ITHIC
DWTHE LBk ET 5, 72721, 3.50[0001]T
OFENIE XN T WOT, AESLEEE LT
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1
2x107cm-1

3.8 a, B, 7, SO%7 )V IHOWH,
HesE L, 31.80 x 10°G 287, Z OIRBIZICK3.5K
VX3, 70> (1010) T N D70 T OIREY L O Ll 5 5 15
72 0.9821 (F(FL)/F(Fz) = 27.50 x 10°G/28.00 x
10°G=0.9821) % 7 T31.20 x 10°G % #87-, #3.2
D OREIFE T WTEIE LRI, R332 F Lo
SNTWh, 7, D7 V3 HIOWIH % X3.8125%
L7ze 72V IHOKEIEVLRELLY, 60
JxVIHEOF Y Y YEER, RN, 2.5 x
10%/cnt, 4.93 x 10%/cnt & 7 5 720 33.312 2 D5 H
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Bo FERE, O REEBEICLTT VA Y HETED
RO B A EPHHWICLRENTVES,
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LNTBLT, 72727V JEFOIFIEIC L > TH
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ENLENVWI VLY ADARPELNTHE LD
OWHIKTH B, 4FTILE L DEFIVAPIREEINT
WBA IS RERGIZT VA ) WETF O R
PRET NIRRT E VW) T E TSN EID,
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WCHRE->TBY, ZORMBEDTF LTIV OWRENE
BAEHEEZY)DH ) ETRILEVI BDTH b,
—H, BEDOIBE, TVH)DOsEFNFTHICES
WD, EHEEOBFREOBRILIGER T S &)
bDOTHAE, BIfi Tz 27 NH ) & TR
EDFEERE, HHVIEIERELETOT VLY LERL
(B IEF, 0F & OMAEMERIE, il s B
BTN OfEERNE L EEERT AMETH B,

T IEEIZE D ST OFLIRERN R ICE L Tw
2, BALIC X B Si0, DEOWIES RWMESTHE
7SR OB E 2T b TnbAs, £
DFERE, T I ) EEET O TR % IR R ASRE 3
NTW5b, I T~/ k518, EEERTRE 7LD
VIREFPITEAERELAF LT AB I LR
b, TNH)OsBAFDPHEERS L7 RICO et
BEEND, L2 ->T, RETMZETVH ) OBLR
MR 7V ) & B RIS oA I
WL TnbEMEmINb, RAMEHEREOBA I O,
DT ORGEAEPE E — TR EEL, 208
RF OFHEDEE SIRBEASERIICINY A F I T
K he 2L BIRFHBLETVIZ LA - T,
(AM) 0,° 7 £\ ) HIBRIRBE DAL 2 RS B0 —F,
TIH ) OREERIPIER LT Lzt —N—1L —
Y —DEBALIRI DL IR BEBREETT VY )R
HFOsEF EHEBWRAHEMERE T 52 &5 el
hhHEEZOLOND, KB TUHY) ORI
0.3-0.5ML #8512 L TEOWEHRIELILT S5 2
EVGTFRHEEL WA EBRER L, OREN TV S
AV ZHEEET VA U DA & v — PR
L TWBEEZTWA,

Si RMIOWE LI, BEEEREHTL TV
DG & o TREEDIREEN S ORI R T H 2 &
PHSNT WS, LaL, 7IAY EBELEOMENS
FIESIERHORGE L EEH L # L b, X5 6(b) IR L
7o & DT, I AL Pe(111) R CTREEHREAEIZL - T
TNH)DOREE -7 BN hr o722 L SHHEIZ
Pt(111) W ECREEFE 7V H ) L EEA + Bk
EEBHLIZLCL, 40N ETFITTHO Pt EF &
FEOEERET R TWwh EEZ 6N S, PL(111)
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Plbgkacrz, KT ORI RITE T 5 R
5, TIVI VSET OMBARERRIZOWTLUTO L
I AN ZALDEZLND, TEMITIET VA VIR
FilE, HARDOE TR <, m%%%%nmfyw
WO TR MG SN b, T/, RABRERS
MWL#ﬂﬁ¢é$T&m%ﬁb€%M%ﬁ%éov

Dgtr, TNH ) OMUEIRAERRABIN B 7211 E

HECTNH)ET=FvdHDWITERREFHHEL T
W5+ HZ EVLETH B, FEEE, Pt(111)EHETO
%%#%ﬁ%?iém EREBERETEITVLY &

ARG T & OBTA 4 R ES G DTS
NIz weEzbh b, XKETSi(001) B & O
Pt(111), W10)EEIZBIFT LT AT I NT A NS
DEEBFER LRI ZTH ZORHALRHE SN,
TDEHI, HFICEBSERR L TT V) PERN
12 &&A&%fk4ﬁxm&mu%m&L <K<,
BHIIREERAE T 5 & v FHEE, TIh ) Ol
HEREAFEHT L LV FEFRIEBRL TR EE
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55 TILAUNTA RN EBEGHEKEEOEEER

14 EEEETAIWEESRED S ViTFE iRk
E ORI, BFHEIBROTE LSRR LWE
B ORI CTRAIREDSE D e o T b & v ) WY
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(semiconductor-on-insulator technology: SOI) X=X
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B & ORI O & A AIREEIZE 3 A TR R IZ oW
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5. 114 (a) K EFE A um L 72 Sl(lOO)’E[ﬁJ
HEERE, B L O Pt(111) EFE R
CsCl Wi L7238 a 1o 5 /2 il DT (BEg=100eV)
DIFINF—ARY PV THD, KERRLSIE
T Cs & CLICHIET AEME -7 AT ALY~ 7 B
o Tk &0 EBINAE, TOANYT FIVIZ CsCl
FEHICEHADLDOTHY, A -7 BIEEF—E
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(c)CsCl/Pt(111)
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¥ (Eg=100eV) DI AN F—ART b,
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V= 7 TSI ET 5o o T, Cs (C) 31
F U (PHO) HERBIZH LI Ebh b, &
Lo, TOARY PV E CsWHEFRECE SN
5.6(0) DEKD AT M VERKT AL, WEIIFRE
A—ThbIENbhrb, CsE—27IZI30AE—7
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WS EAELTWAZ ERRLTWA, 2D L
3 7 CsCl DI BEWE 5 13 K E#m L 72 Si(100) Z1E T
BRI O hhalcl &b, SIRHDY V7)) 7
Ry FOFEIEEBEFR LTV A, £, K5.11(b) D%k
HICEFRKZEZWETLE, QAVBY 7Y IR
YRS EBEBWHENT, Cs & ClDOAF vEEEHEE
FTAHZERDT ART FVOELPOHRTED, —
F, PtUIDRETIE Cs BL U ClDFRE— 7 13K
NT, A7 MVIEEAF AL BNy 2 7T R
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DHEPHERENDL T EBORPL DT ENG, K4
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X5.1212 Si(100) g EEm (@) b L UKEK I
L7-%m (O) 0BT A Cs BLUCIERY — 750
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u
e
ENY
1
A
=1
0 1.0 20
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FKH Y — 7 E e RO E L TURL
LD,
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(a) KF/H:Si(100)

HELA F SR (EIRNAL)

(c)KF/W(110)

ZANF— (e V)

B 5.13 0.25ML @ KF % (a
Si(100) 7 ¥ 318, (c) mmbivm@%
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DIFIVF—ART F b,

) Si(100) #* i, (b)
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ZEHFRmEND, T, Kl — 7 OHBROBRT 5
5 Si(100) BM T K F)idA A+ vk (ko) #
HREZETAHIE, BLU, W)X TIEK B
LOFELIHEDOKAERELAHT S I L2
Nb, K5.13(b) ICHEAR CEERWE 12 & éx&7kw

DOEALERT, BERZFIZL->TLKE— 7|
RELBILER SNV, =27 OWE»HD L, m
IR LMF—flicaza -7 PEHNb, TNIZKES
&@4?xm&mmk;ofdbtm%~IﬂHML
(Sisp® —Kds) HEFEWAEICLD 0L Si & DKE
KRS 5 %~Iﬂﬂ%£&0%~K%>;ﬂ%Lt
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6. REBEHEN

6.1 ELU®IC

Hih R TH OB &R F RIS 3k 2 B kD H 5
PWAELNAERIOADLEKRE L 2DII0T6NS,
1 21id LEED ({R#EF#EH7), RHEED (U4t #
BERERT) 2 ETC, REO 2 RITTH 2T OREIE
BEON L, ThIx LISS (E# 1 4 » §4EL),
MEIS (A4 4 v #4iL), RBS (5% 7+ — Rk
BL), HEIS (B4 4 U#L) 7 &4, R THEE
DEZEMTOEFERIE O NL, WHE O 2 HHRE
MAGbED I &I L) BRI ORI Tb
bo AWFFETIXFITISS % Ay, LEED, RHEED % #i
AE b TR L7,

ISS L0 ST bR T E L HETH 1D i
BAZOWTIRCHY 1B L RO T VA, 22T
RIS A & ([6.1), ISS & 13%10eV-10keV
DAFTAINF— %DM 4 v % FREREICIRE L,
BELSNBA & v @R T O AV F — &M
SARMETHLDTH b, Z DI AN F —FHIE T,
AFFA 4> D K784 (de Broglie) #4134 5H D
TFHEBELD T - L, THREEBII SN,
(B 242, 1keV O He lZAF L, 4.4X107"A ) L7zA%
T, BELREGEA 4 OB S IZB U CiEd gl o
ZENTED, (72720, AFHA 4+ v O E LA

log ,E (eV)

hyperthermal
LEIS - >
ISS MEIS
HEIS
RBS

o A=h/p =028/ {mE A
oV = 1/% x1.4 % 10 *m/s

A=44x1074
v=22x10m/s

m: mass number
E: kinetic
energy (eV)

ex. 1 keV He

c.f. Bohr velocity=2.2 x 10 $n/s

6.1
oA P,

ISS DX A NF—HiPH, 44 0#E, 7

2 2 1
[cos (-—M]Z sin 9) ]

BU6.2 b SLAy 2 ARBEPEREL. My, M i3 ASHHRLF &
BWET O R, Eo, By AS R OEGEL - 4
}I/:‘T:'_o

F AL, BREF OB EOBRIZOVWTIR S
DIRY Tid7Z2 ) FELT AN F— 3@ E & =2
F-DRFHNZL VK6 20 L H Kb EN L 05,

ELT ROV F — 2l E T IUSEENEF OB EATRD &
ﬂéo

FEIH R F 1k & B A HGELRL T 50 B 0 A S 4K
ik, SRR &R MET LB D B, KK
AF el g LTEH SIS L 5 ICISS (E
224 F VBB PETH A, WEEE L
FHICHIET o F9°, AGHA & > ARG T 1B
ENBLEE, FORT Iy NVIZED vy Ry a—
(shadowcone) & FHE A 4IRS A ([26.3),
CORE 2HBDRT ¥ 2 v VHE 2 5 AUHRE X
Nb, EEHIZE - A-T7zVI-F— 1)L

6.3 % Foa—ropl, AGHA 4 o 1d'Li, 1y
JE 139N b,
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(Tomas-Fermi-Moliére) KT ¥ ¥ ¥ V& HWDH DN
BWUTHDLIENDDPoT WD, A F VHREIZALT
ENBEE, FOAFANTIREVEEAF VT Y
Ny o — v oSz L IcEmELE s (X
6.4(2)0 AEHADP/INELL D&Y v FTa— Y HBED
EFOY v Fwa— iZBshTLlEv, 143
FizEaL s i < b ([6.4(0b), L7zA->T, MlE
FDOEEF % 1808 < (e LHEL A 4 Y HEDO A
BHERIEE R P, By v oy a—illEsh
LA DY L, TN VEDE ) ET OHEHEKD
LM b, MBEOEBT Ty F 7 d-
(blockingcone) #FIH$AZ & TE 5, 6.5
R &I, EANETHELS A A AR TET
Ik hEESNAZEICE Y TRy F A=
oAb, HEAE—EIC L TASEEELSE T
L&, HAMETT AT I —BTayFr7ra—r
MIZAY, #ELA F Y BEHL T 5, 70y F 7
RO AMEDP LR TOMEMBRE ML Z LT
x5,
KECIEER LAY TH S HIC(111) M OB,
HKFEWEREE, NbC(111) H Lo Al OREEFBATIZD
W B, ICISS DERT — 7 %, EEIITHHRT
DICIIETERS 32— s VORI RTH B, A

shadow cone

[46.4 ICISS mEHIK, (a), (b) & dEHMEMEP LR

f:g]/c\i);a)o

Detector

Shadowcone

70y ¥ SHROFREN, EHEHEIrO R
FETH B,

6.5

BEERRERIZ S o 72 3RICEEL (A4 v E— A A
SED ST HE) ERETRETERH LY
FEZERE L, JHUIDWTIE, 6.4Tik~N5,

6.2 HfC(111)-0, D REIDHEEHT

6.2.1 FULBIC

HIC i3 IV BB AR TH Y K6, 61§ HkIZ
NaCl BlO#E % & B, BhAIL3950°C, REME32276ke
/m? EEVEE DT, 20— TEAMIUIL4E ¢
Qen EE&BHWEMEZRT, BFHEEZIZOVWTIRS
F v, HE, EEEAUTFEIICI DI EIRHHTS
28 BB AR R L FR, sE LTI -
4 v M, WERK, JETIEREYS | BT EAE,
il 22 EAOFRPEFEE SN T 5,

HIC (100) EFOBFZEIZOWTIZEELS (0L A7 #
J v O, LEED I & AR,
DMBARTEA 7 L S hTn b, (111) i
B L i monolayer graphite ¥ HREELS 2 & % #f %%
2dp, T (111) BHEELVOBE, EKE
MR T DOV T ST 5%,
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Crystal structure

6.6 (1) HIC Ok, (F) 2o (111) K

6.2.2 HERICOWT

HICx D¥fEFmoa y Fidva—74 v 7V — ik
LD ES NP, 4 R IZERK 8 mn, S 10em
Thb, x DHIZ0.977TH A, Hf DAY & LT
3.9% D Zr E L, BTy F2 I 7L A 25T
<UI>FHEHIADEREMTHETE S 1miZWH L,
EMMAEBCRIFAYEY PO ¥ — TEMMWIZ
WHE L7,

EER I EEE SN TTb (M6.7), B
2X 10 torr T B, He 4 4 v &, Li 4 4 v 8%,
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