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Abstract

In this thesis, The four kinds of Tl and Pb one-atomic-alloy on Si or Ge substrates
are prepared. Superconducting property in one material by scanning tunneling mi-
croscopy /spectroscopy
(STM/STS) is reported and discussed. Discoveries of superconductivity in the others by
electrical transport measurement are reported and superconducting properties are dis-
cussed.

Si(111)-v/3 x v/3-(T1, Pb) has anisotropic and nodeless superconducting gap considering
its shape of STS spectra. Its BCS ratio (2A/kgT.) is calculated to be 8.6. Therefore, if
Cooper pairs are formed by phonons in Si(111)-v/3 x v/3-(T1, Pb), it is strong coupling
superconductor. The dip structure is observed at the center of vortices. It remains above
0.67 T which is critical field measured by transport measurement but it disappears above
2.0 T. There are three possible origins of the dip structure as follows: pseudo-gap observed
in cuprate and multi-band effect but However, there is no established evidence. Further
studies are needed in order to confirm origins of the dip structure.

O Superconductivities of Ge(111)-v/3x+/3-(T1, Pb), Ge(111)-3x3-(T1, Pb) and Si(111)-
4 x 4-(T1, Pb) are first measured by transport measurement. Transition temperature is
2.03 KO 0.83 K and 0.80 K respectively. Critical field is enhanced at low temperature
region in Ge(111)-v/3 x /3-(T1, Pb). The similar situation is observed in strong coupling
superconductor and multi-band superconductor. If the enhancement of the critical field
is due to strong coupling, phonons of the Ge substrate seem to be involved formation of
Cooper pairs because the enhancement of the critical field is not observed in Si substrate
case. Fitting curves based on 2-coponent GL theory agree with the temperature depen-
dence of critical field. It supports that Ge(111)-v/3 x v/3-(T1, Pb) has 2-component order
parameter. Deposition of Pb on V3 x /3 structure cause reconstruction to Ge(111)-3x 3-
(T1, Pb) and Si(111)-4 x 4-(T1, Pb). They shows lower critical temperature than v/3 x v/3
structure. Extra TI seems to act as disorder and suppress critical temperature if it is not
intrinsic property of Ge(111)-3 x 3-(T1, Pb) and Si(111)-4 x 4-(T1, Pb).
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0000000 xy00000 A(a,0),B(b,0),C(c,0),D(d,0)000a<b<c<dO
00000(328)0A0DOO00000O0OBO CO000000000000000O
0000000000000000000 (configuration) 100000 (3.27)00000
0000000000000000000000000000000000000000
0 Rep, 00000 configuration 0 4C5/2 =3 (00)000000000000

RA:§§m8:Z§Z:$ (I:D— A, V:CBO) (3.29)
RBzgfmi:€%3:3 (I:B— A, V:CDD) (3.30)
&F’%M%E%%E%' (I:D— B, V:DBO) (3.31)

ooobooo300b Re=Ry—RpOUO0OO0ODLOOOODOOO20000000O0
ObOOobDo0b00 R,0 RpOOOODOOODO

exp (— 27;%RA> + exp (— 27;23) =1 (3.32)

OO0O00O00ORA0 RpOO0D0O0D0OODOODOODODODODOODODOOOODOODOO
00 R,O000000O0O0DODODOO 34(c)0 RA0O RpOOOO0O0O0O0OOODODODODO20
O 0 configuration 0 0 OO0 OO0 OO O dual configuration 0 000000 OOO R, OO
000000000 [65-67]0
OO000bO0obO0o0o0o0ob00ooDob0obobOoobDooDOoDOoD RgyOODO

Rg R% |71 — rgl|re — 74
Row = -2 (1421 3.33

P 2w(+R§>“m—rs|rr2—m| (3.33)
000000000 [68)0000000000000000000000000000
000000000000 0000000000000000000000000000
OoOoO0O0O000O00o0O0ooon

3.2.2 0O0O0OO

O000000000000000000000 STM (USM-1300)0 STMOOOOO 4
000000000000000 30000000000 STMODOOODOxyDODOO
oboobobooboboo4bo0booboboobobobooboboobobo
OOoboOooboooooSTMOOOOOoOOobDOobooOooOo si3osSTMOooboooogo
0000 34(a), () 0000000000 DO0OOOOOOOOOOOOODOOOOODOO
O00000000%Hepot 0000000000 ‘HeODODOOOODOODOOO ~0.83K
O000000040000000 ¢100 pm OOOO 200 mO0000000O 3.4(d)0O
ooobdbobobooo40bobobooboobobobuobobobuoboobo
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- 7 T (perpendicular)

4-point probe

0 34: () 000000000000 ®(M) 0000000000000 (c) Dual Con-
figuration 000000 20000000000()0000000040000000
0oo

goobgbobobobbuoboooboboboboboboobooobobobobo
gbobobuoooobbouoobobbooodgbbbuoooobbbooaooboo
0000000 STMOOOOOOOOOO0O CernoxO0OOOOOOO (Lake Shore Cry-
otronics Inc., ¢x-1030) 00 0000000COCO0000O0OO0OO0OOOOOOOOODOO
O000003500000000B=20T00000 ~2KOO 1%0000000000
000000000000000000000000000 ~0.8KOO ~5% 00000
000000000000 (690

0000000000000-0000 (I-VvOO)ooooooooooooooooo
Ooooboboobobooobooob okdzOOoOOoOs00000b00noboOoonDg
gboogobobobuobbobuoobbuoobbobooboobboboboooboon
O0D000000D0O0000D00000 Configuration0 0 O0O0OO0OODOOORA0 Rp
0000 (332)00000000 RsOOOO

3.3 UU0U00ootunbdRHEEDUO

0000000000000 000000oooooooooooO0 (Reflection High
Energy Electron Diffraction, RHEED) O 0 O O
OO0VOoOooOooooooboooooo aoo
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6 -
5 -
B=20T
4 -
3_3, ® data from paper
— 3 — fitting curve by exp.
=
<
2 ]
14
0 -

0 1 2 3 1 5 6 7
Temperature (K)

0 3.5: B=2.0T00 Cernox 00 0000000000000 O0ODOOOOOO [69]00
gboboboooobbboooobboboooooooobd

\— h . h o 150.412
p vV 2meV V[D 0 ]

O000001keVODOOODDOO0O0O0O0A~01ADDOO0OODOOOODOOOOO
gboogobodgbogbobodgbooobuooboobbodboobobuooboon
gboggbbbuodobbboooobbbuoobbon

Ooooobooooobboooobonod kL ke000oooo0odd g=Eke—k; O
0000000000000000000 A(g)b0000D0U0DoooOOoooooooo
0000000000000 000000000000000000 f(g)boDoOoOooo
000000000000 00000000000000Lave 00 L(g)DOOOOOO
00000000000 F(gpOOoOoooooooooooooo

Al (DooOD) (3.34)

Alg)= D> fiexp(—ig-r;)

7 (all atoms)

:{ > exp(—ig-Rn)}x[ > fuexp(—ig-r,) (3.35)

N (all unit cell) U(in unit cell)
N 7 N 7
v~

L(g) F(g)
Lauwe 00 L(g) 0000000 ¢g00000000000000 a,b,ed00 Ak, 10O
ooo

g-a=h, g-b=k g-c=1 (3.36)
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Ewald sphere

Direct space Recirocal space RHEED
( ) pattern

flat and single-

. spots |
crystalline surface P

] A

(C) streaks
flat surface with ' .
small domains ’ ‘

Reciprocal
lattice

0 36: (a) Ewald00D00000000 (0OD)00 k000000000 Ewaldd0O
000000000000 0000000ooOo0oo0ooo()Obobooooooooo
O000O0O0O0OOOO0ORHEEDOOOOOOO [72]0(c)D0000O0ODODODODOOO
0000000000000 000D000O0RHEEDOOOOOOO [72]0

DoOobbooboobooboobUd Laved OO0 O0ODOODO

bxc cxa axb
@ a-(bxe)’ a-(bxe)’ © a-(bxc) (3:37)

gbooboooboboboooobobodao

g =ha" +kb" +lc' (3.38)

gogogbobubobdg20gbobgbobobobobobobobobobo
0000000000000 0000000000O000D0 (036()0000000O0O
O0000000000000000000000 (k;) 00000000000 |kl =1/
gobobobgbobobbobooooobuoooobobobobooboobbo
O00000000000000 RHEEDOOOOOOOOOOI70,71]
O00000000000Laued 0 L(g)0O0O0O0OD0OO0OO0DO0DODOOOODOOOOOODODOO
gbobbooobobobuoobbuooobbbuooobbobooobbobuooobbooboo
000000000000 0000000000O00000DOD0O00OOO0OOOO0OO F(g)
gbobobuoooobbbuoooobbbuooooboood
O0036b)0000000000000O0O0OOOOOOOOOOOOOOOOOOO
OOOORHEEDOODOOOOODODODOOODOOODOODODbDODLDOOOODbODO
0000000000000 00000ODO0O00 36(c)b0O00DDOOODODODOOODOO
ooobooobobooboboboobobuobuobo0obU0bREEEDODODOO
Oo00ob0b0ob00obo0ob00bObORHEEDODOODODODOODODODOODDODODODODO
goggbboboooobbobooooboboooobon
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040 Si(111)-v3 x V/3-(T1, Pb)
0000STM/STSOO

4.1 0OO0OOOOOO

Sid0 Ge0OOODOOOOOOBIOPLOIOOOOOOOOOOOOOOOOOOOO
0000000O0O0ORashhad0 0000000000000000O0DO0O000000O0
0000000000000000000000000000000000000000
0000000000000000000000000000000
0201400CGrzmev0000000000000200000000000000000
00000000000000000000000000 (2526000000 0Si(111)-
V3 xV3-(Tl, Ph)000000 TIO 1/30000 PhO0O0O0O0OO0O0O00000000O
000O0r00000000000000000000000000000000000
00000000000000000000000020150000Matetskiy0O0000
000000000000000000000000000000000000O0O0O0
000000000000 [290
0 Si(111)-v/3 x v3-(T, Pb) 000 4.1() 00 0000000000000 TIOOO TI
0 Timer 00 0000000000000 PhOOOOOOOOOO0OOOOO0O00OO
00000 4.1(b)0STMOOO 42000000000000000000 4.1(a)00
0000000000000000SI01x100030°0000+3x+/300000
00000000000 TkPb=3:10000
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AN el YN
Pb "'ﬁlﬂéﬁtﬂf‘.’d‘

2 OV WV W
O AW W W W/

0 4.1: Si(111)-v3x v3-(TL, Pb)0 0000000 STMOO(a) 00000000000
(b) 0000000 STMO (000005x5nm?) [29]0



52 040 Si(111)-v/3 x v/3-(T,, Pb)D OO0 STM/STS O O

042(a), (0000000000 (ARPES)0D00000O0DODODOOODOOOOO
00000000000000000000000 (£,X)0000000000000
0000000 (5,X)004000000000000000000000 4.2(b), (c)
000000000000000DFTO0O0000000000004000000 20
O000D00000 Rashha00000D0ODOODODOOO0OO0OO0ODODODOOODOOOOO
00000000000000000000000000D0000000 (5,)00T0-M
0000000 Akg =0.038A00000000 AEg =250meVO 00000000
(L) 00T -KOOOODOODO Akg=0.050 A00000000 AEg=140meVO 00
O000000000000000000 (2500000000000 2000000
0000000000000000000000000000000000000000
OOOODOARPESOOOOOOODOOOOOOOOOOOOOODO 410000000
00000000000000000ADD0DO0000D0DOOO0000DODDO0000
O0000000000000Y,000000000000000A=15800000
0000000000000000000000000000000000000000
O0000000000D0D000000000000 ) ANO0000000O0O0OOO [73)0
0000000000000000000000000000000000000000
000, 0%0A000000000000 (7400

k(A7) [R-T-K]

Energy (eV)

0 4.2: Si(111)-v/3 x v/3-(Tl, Pb)0 0 D000 [29]0 (a) ARPESOOOODDOODOO (b),
() 0000000000000 0DFTOOO0O0OOODDDDO(b)O00O000O0 ()
D00000000000000000 (d)00000000000000000000
D000000000000000000000
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00 kp(1/A) wp (108 cm/s) Ep (eV) m*/m n (10 cm=2) A

2 0.30 1.28 1.27 0.27 0.7 0.60
¥ 0.33 1.27 1.38 0.30 0.9 1.58
2o 0.42 0.27 0.38 1.77 1.5 0.66
P4 0.44 0.25 0.36 2.02 1.7 0.59

0 4.1: ARPESOOO000O0DOD Si(111)-v/3 x +/3-(Tl, Pb) 00000000000
0 [29,75]

0 4.3 0 Matetskiy O Ichinokura 0 0000000000000000 [2900 4.3(a)
0000000000000000000000000000002K00000000
0000000000000 000000000000000000000000000
000000000000000000430b)000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000000000000000000000Si(111)-v3 x v/3-(T),
Ph)000000O0O0000000O000043(c)00000000000000000
0000000000 (@00)000000000000000225K00000 4.3(d)0
0000000000000000000000000000000000000000
0000 1/20000000000000000000GLO00O000000O0000O
00000000000000¢0)=223+002m0000000000000000
0000000000420 00000000 R,OODOO000OuH.0)000000
00oo0o00o0on0

Ry () T.(K) poHeo(0) (T) £(0) (nm)
Transport 338 225 0.67£0.02  22.3£0.02

042:00000000000000 Si(111)-v/3 x/3-(TL, Ph)y0 00000 [29,75)

ooooo

00000000000000Si(111)-v3xv/3-(TL, Ph)0 000000000000
0000000000000020000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000 Si(111)-v/3 x v3-(TL, Phy0000000000
0000000000000000000000000000000000000000
0000000000000000000000000002000000000000



54 040 Si(111)-v/3 x /3-(TL, Pb)0 000 STM/STSO O

OOooobobooboobooboobobooooooooboo BCSOoooooogoo
oboooog

(c) B=0
3004 (
O T.=225K
G 200+ 6§=0.12
-1
Z
@
100
0 SRS e P
2 4 6 8 10
Temperature (K)
(d) 0.54
§g(0) =222 £ 0.3 nm
0.44
_— -:. e 12K .
= 14K - ]
e 200 - EE ~ 0.3
B 18K T
2 e 20K 2
o 22K 0.24
® 23K
100+ ® 24K e A(B)
® 26K .
. . 2 ® 28K 01 = A(T)
. : o2t ® 40K
. . (]
04 A-A-/ S 0o
0.0 0.2 0.4 0.6 08 0.8 1.2 1.6 2.0
Magnetic field (T) Temperature (K)

0 4.3: Si(111)-v3 x v/3-(TL, Pb) 0000000000 290 (a) 000000000
000000000 (bh)0O00D000000000000000 (¢)000000000
00000000290 00000000000 (d)0000000000000000

0000000000000 0000000000O0U0OOUO 120000000000
oogd
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4.2 0O0O0OO

gbbbooodgbobbuoooobbooogb

4.3 UOUOO0OOOOOOOOOO0OO0O0OO

gbbooboogooboooobbooogn

4.4 4000000

0DD0000Si(111)-v3x+/3-(TL, Ph) 000000000 STM/STSOOOODOOO
0 Si(111)-v/3 x v/3-(T, Ph)0 000000000000 O0Dynes 0000000000
D000000000000D000000000000000000000000000
0 0A(0)% = A2+ A2cos?0 (Ag = 0.33£0.05 meV, A} =0.93+£0.03meV) 000000
D000000000000000000000000000000000000000
D000000000000000000000000000000000000000
D000000000000000000000 200000000000000000
000000000000 2000000000000000000000000000
D00000D00000D00031KO0O0D0D00000000000000o0noooon
OD00000BCSOO 2A/kgT, ~8000000Si(111)-v/3 x/3-(T1, Pb)0 0000
00000000 000DoOoo
0000000000000000000000000000000000 ¢ =39.842.2
nmmO00000000STMOOOOOODODODDOO0000000000D0DO0O0O0O0
00000000000 Iy, ~ 20 (nm)0dls, ~ 30 (nm) 000 Pippard 0000000
0000000 Si(111)-v3 xv/3-(TL, Ph)0 Dirty 0000000000000 O00O
D000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
D000000000000000000000000000000000000000
D000000000000000000000000000000000000000
0000000000 430440000000000000000000 uHp 0000
D000000D000000D0¢0000000000000000000000000
&0 Pippard 00 0000000&es 0 &0 BCSOOOOODOO000DO000DO &O 1!
000000000000 000000o0og

T. (K) A (meV) Ay (meV) wuoHp (T) £(0) (nm)
STM/STS 3.1 0.33£0.05 0.93%0.03 2.0 39.8£2.2

0 4.3: STM/STSOOODDODOO0O Si(111)-v/3 x v3-(TL, PhyOD D OO0 0
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040 Si(111)-v/3 x v/3-(T,, Pb)D OO0 STM/STS O O

000 & (nm) [ (nm) Epes (nm) &g (nm)
>0 230 ~20 ~60 ~40
21 49 ~30 ~30 ~20

0 4.4: STM/STSOOO0DDODOO Si(111)-v/3 x v/3-(TL, Ph) 000000000
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60 OUOOOOOTI-PbOOOOOO
HRERERERNRN

5.1 UOUOOOONO

04000000000008i(111)-v3x+v3-(T, Ph)00000000000000
000000201700 Crzmev 00000 GeOODOODO SiOOO000 V3 x v3-(T),
PH)O000O0OO0OO0O0O0OOOOOOO 2400 51() 00000000000 Si000
000000000000000000000000Ge(111)-v/3xv3-(TL, Pb)0000
OT-TIO00000000000000000000PhO00 GeOOOODOOODO
00000 Ge000000SI0000000000O0O0DOODOOOOOOOOOOOO
00000000Si00000000TIPhOOOO0O0000.02A0000000000
0000051(h)000000000000000000000000000000OO
00000005.1(c)~(f)00008000000000000000000r0000
000000000000 3000000020000000000000000000
0000 TIPhOODO Ge000OO0OO0O0O0O0000000000 GedOO00000SI00
000000000000000000000000000000000000 (5,,%))0
00000000000 (5,%)0000%(8)0-M0000000000000
000000 Akg=0.028A"'00000000 AER =138(160) meV 00 00SiO0
0000000000000000000000Ge(111)-v3x+/3-(T, Ph)000000
00000000000 ADDOD0D0O00000000000000 Si(111)-v/3 x v/3-(T),
Ph)0000000000000000Ge(111)-v3x3-(TL, Ph)0 00000000
00000000000

Ge(111)-v/3 x v/3-(T1, Ph)00Si00000000IMLO TIOO0O0O000000
0 Ge(111)-1x 1-T10 PbO 1/3SMLOCOOOOO0D0O00000000 PLOOOOOOO
000 Ge(111)-3x 3-(TL, Ph)000000000000000 [24)00 52()0000
000 (LEED)000D000000000000P00O00000000000OOO
000O0O0PHO 1/3MLODOOOOO V3x/3000000000000000000
000 PLOODOOOV3xv3000O0O000D0O00003x30000000000
000000000 POOOOO0OOOOOODOOV3x+/3003x30000000
0000000000Ge(111)-3x3-(T, Pb) 00000000 5.2(b)0 00000000
TIDODOOO0O (trimer) D PhOOOOOOO0OO0O0O0O0O0000000O0TIO PhOOO
067:078000000000000000000 PbOODO on-topsite00000000
00000000000 PhOOD ontopsite 100000 5.2(b)0000000000
009.04°00000000000000TIO0O0000O005.20)00000000
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0000000000000 000000000000000000000000000
O0000STMOO000000 (D5.2(d)000000000STMO (O 5.2(c)) O
00000000000 5.2(e),(H000D0000DO0OD0O000DDOOODDOOOO
000000000000 000000000000000 Akg =0.08A'0000
0000 AER=45meV O0000Ge(111)-v/3 x v3-(Tl, Ph)0 DD DO O0000ODOO
Ge0DDOODDODO Si(111)-v3x+/3-(TL, Ph)D OO PbOOODDOOODO Si(111)-
4x4-(T, PL)00000O0O0O0OOOOOOO [27]00 5.3(a)0 LEEDOOODODOO
D00D000PPOODODOOODOOODOOODODOODOOOODOO V3x+/300
4x40000000000008Si(111)-4x4-(TL, Ph)0 000000000 5.3(b)00
D0000D00000004x4000000000 1200 PhOO0900 TIODOOOO
OO0PLOODDODOOOOODODODOOOODOOOODDOOOOTIODDOOODO TI6O
D00000000000Ge(111)-3x3-(T, Ph)0000D0O00000O00O C3000
O000000000053Mb) 000000 C,y00000000000000000
D000000000000200000000000000000002000000

(b) d(TI-TD,  W(TI-Ge(S1)). h(Pb-Ge(S1)), hPb-TI),
Substrate A A A A

Ge(111) 343 2.52 2.84 0.31
Sith11)y 334 2.50 2.85 0.34

h{(Pb-T))
i

T ]
h(TGe) | |M(Pb-Ge)

LI
[111]
[
- =[172]

Energy (eV}

T P Gee .

f

“(C) M K (d)K M K ()
N s>, “ E
AN N |6

0 5.1: (a) Ge(111)-v/3x+/3-(TL, Pb) 000000 [24]0(b) 000000000 (ARPES)
O000000D0000 (240 (¢)00000000D0000D0O0D0DODOOOODOO
0000000 [240(d) Si000 GeOODOODDOODOOODOODODOODOO
024000000000 (000000000000 (e) Ge(111)-v/3 x v/3-(T1, Pb)
D00000000D0000000000 [240000000000000000000
D0D000000000(®f) Ge(111)-v/3 x /3-(TL, Pb)0 ARPESO 000D DO OO [24]0
(e)D0000D0DDDOOOODODDOO
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00000005.3d)0 (b)0000000STMODOO0O0DO0O0OODO0O0O0ODODO0
O STMO (O 5.3(c)) 0000000000 53(e)0000000000000O0OOO0O0
00000002000000000000000000000T00000000 5,0
000000 S,00000800r-KOO0DOO000000 Akg=0.045A"'0000
D000 AER=T"TTmeVOODOOSO0T-MODOODOOODOO Akg = 0.047 A0
DD000D000 AER=105meVO000OSi(111)-v/3 x v/3-(T,, Pb) 000000000
0000000000000000000000
000300000000000000000000000000 AE,0000000
0000 AkzpkO00 51000000

gobooo

O Ge(111)-v/3 x v/3-(T1, Pb) 0 O Si(111)-v3 x /3-(TL, Ph) D 0000000000
0000000000000 000000000000000000000000000

—_—
[+}]
—_—
x
o

w
T

Spot intensity, a.u.

00 02 04 08 08 10
Pb deposition dose, ML

(b)

e A e

@ P@ Gee

"1K:ﬁ
3G $risl
s

0 52 (a) 000 Ge(111)-1 x I-TI 000 PhOODOOOO0OO0DOO0O0O00OO0O00O0O
(LEED)00D0D0000O00 [24]0 (b) Ge(111)-3 x 3«(TL, Ph) 000000 [24]0 (c)
Ge(111)-3 x 3-(T1, Pb) 0 STM O [24]0 Vset = +0.2V (d) STMOOOOO0O0O0O00O0O
00 [24]0 (e) Ge(111)-1x 1-TID 000000000 00000000CO (240000
00000000000000000000000000(f) Ge(111)-3 x 3-(T1, Pb) O
ARPESOOO000000 [24)0(e)0000000000000000
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0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000S00000000000000
D000000000000000000000000000000000PLbO0000
000000000000 Ge(111)-3 x 3-(T1, Pb) 0 0 Si(111)-4 x 4-(TL, Pb)0 00 OO
0D000000000000000000000000TI-PhO0000000O0O0OOO0
0ooooo

(a) s 11

Spot intensity, a.u.
13

'. .
o
A XS %, axa
L 8
0 a o

00 0z 04 06 08 10 (e)
Pb deposition dose, ML

(b)

Energy (eV)

0 53 (a) 000 Si(111)-1 x 1-TI 000 PhOOODDODODOD0O0000000D00
(LEED)DD000000O0O0 [27)0 (b) Si(111)-4 x 4(TL, P) 000000 270000
C;000000000000200000C,000000000 C,0000000
00 (c) Si(111)-4 x 4-(T1, Pb) 0 STM O (Vset = +0.2V)0 STMOOOO0O00000OO
00 [27J00000000STMOD000 C;000000000STMO000000O
000 (d) Si(111)-4x 4-(TL, Ph)0000000000000000000 270000
00000000000000000000000000
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TL:Pb (ratio) AEg (meV) Akg (1/A)

V3 x V/3 (Si) 1:1/3 ~250 ~0.038
V3 x /3 (Ge) 1:1/3 ~160 ~0.028
3 x 3 (Ge) 0.67 : 0.78 ~45 ~0.008
4 x 4 (Si) 0.56 : 0.75 ~105 ~0.047

051 0000000 TIPbOODODOOODOOODOOD [24,27j0000000000 TIO
PbOOD0O0ODOODOOODOODOODOODODOOOD AERDODODOODOO AkgD
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5.2 0O0OOO

gbbbooodgbobbuoooobbooogb

5.3 UL

gbbooboogooboooobbooogn

5.4 HUOOOOO

0000 Ge(111)-v/3 x v/3-(T1, Pb)O Ge(111)-3 x 3-(T1, Pb)O Si(111)-4 x 4-(T1, Pb) O
0000000000000000000000000000000000000Ge(111)-
V3 x+/3-(T,, Ph)00D0000SIiD000000000000000D00000000
00000000000Si0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000
0000 Ge(111)-3 x 3-(T1, Pb) O Si(111)-4 x 4-(T,, Pb)0 0000000000000
0D00000000GLOOO0D0OO00DD0000000000000000000000
0000000000 STM/STSOD00000000000000000000000
0000000
00000520000000000000000000uHL0)0&£0)0 100 GLO
0000000000000000000000&,0&6,000000000000 1/2
00000000200 GLO0D0O00O000O0000000000000

R, () T.(K) poHe(0) (T) £(0) (nm) &y, (nm) &y, (nm)
V3 x V3 (Ge) 239 2.03 0.96+£0.06  18.5+0.05 2043 10+1
3 x 3 (Ge) 271 0.83 - ; _ _
4 x 4 (Si) 2339 0.80 - ; _ _

052 00000000000000 TPbOODODODODOOO
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el OO

6.1 OO0

D0000000000000000200000000000000 Si(111)-v3x+/3-
(T, PH)0ODOOO0O0O0DODOO0OO0DOODO0O0ODOODODOOODODOOOODOOn
D000000000000000000000000(TL Ph)DODODOOO Ge(111)-
V3 x v/3-(T1, Pb)0 Ge(111)-3 x 3-(T1, Pb)O Si(111)-4 x 4-(Tl, Pb)O O OO OO OO0
D000000000D00000000000000000000000000001.2
O0000000000000

Si(111)-v3 x v/3-(T1, Pb) 00000000000

STSOO0000BCSOOODOOOOOO UDDDOOOOO0DDDOODOOvVOO
D0000000000000000000000000 (A =const.)DOODOD0DOO
000000000 (A(G) = Acosh) D0 O00D0DODODOO (A%(H) = A2+ A2cos?d) O 3
D000DDDD0D0 Dynes 0000000000000 0000000O0DODOOODOO
O0000000000 STSO0000000000000000000000000
Si(111)-v/3 x +/3-(TL, Ph) 00 0000000000000 000000DOOODDOOO0
000000000000 000000000000000000000000000
0000000000000 000000000020000000000000000
D000020000000000000000000000000000000000
0000000000000 000000000000000000000000000
D00000000000000000000D000000000000
D000000000000D0000000000A~3.1KO0O00OOD00000oo0o00o
D0000000000000000225KO000000003.1K000000000
OO0 BCSOODODODOOO2A/ksT, ~80000000000000000O0DDOOO0
Si(111)-v3 x v/3-(T1, Ph) 0000000000000 DDOO

Si(111)-v/3 x v/3-(T1, Pb) D0 OO O

gboodgbbodbogbbubodbuoobobuobbooobuoobbobuooboo
goooboobbbbobbobobobbbbtbddddoooooooooooooon
E=398+t22mmO00000000O00O00OO0O0OO0O0ODOOO0OOO0OOO0ODOOOD
DDDDDDDDDDDDDDSi(Hl)—\/gXﬁ—(Tl,Pb)D DirtyDOOQOOQooonogd
gbbobooogbbboooobob



64 ged OO

O00000000000000dl/dV0000000o0oooooooooooooooo
000000000000 00000000D0O0 (~067T)OD0OO00DO0ODOOOOODOO
oo20TOOOO0OOOODODOODOOODDOODODDOOODOOODbOODbOODbOODbO
gooboggbbogoboooboboobbuooobbooobbuoobuooooon
gbbodgbboogbbuoobbooooobbooobbuoobbooobboon
gooboooon

V3 x+/3-(Tl, Pb) 0000000000

Ge(111)-v3x/3-(T, Ph) 000000000000 000000000000000
000Si00000000000000 (7,=203K)0 100 GLOOO0O0O0O0OO000O
0000 (0.9640.06 T)OOOOOOOOOO (185+0.05mm) 000000000000
00Si0000000000000000000000000000000000000
0000000000000000000200000000000000000000
000000000000000000S00000000000000000000
0000000000000000000000000000000000000020
0GLOOO0O0O000000000000000000000000000000000
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