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Table 6 DFT/GGA PBE optin ized cell parameter total energy bulk modulus and mulliken charges calculated for two

possible cF16 stuictural arrangements for L A ISi

F43m Fm3m
I SLiLA SLALi
AR SHE (2 ) 6.253 6.148
AEE (Vw) —544.040 —544.048
M ulliken H, fif Si —0.38 —0.26
Al —0.01 +0.04
Li —+0.32/40.07 +0.11
WRHEE (Gpa) 47.32 51.25
g2 2 =] Al—Si 0.425 0.345
Li—Si 0.220 0.127
Li—Al 0.192/—0.03 0.070
Li—Li —0.420 —0.060
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(I ) (110) sliced representation of the total electron density for the F43m hypothetical compound

LiAKi (Il ) Electron density distribution over the two partially filled ctystal otbitals for the hypothetical Li A 1Si

with symmetry F43m (drawn at 5000 of their square modulimaxinun amplitude)
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Fig-14 CASTEP band stmcture and density of states
for the centro (a) and non-centrosymmetric (b) atomic

arrangements for the hypothetical canpound Lt A ISi
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Fig-15 CASTEP band stmcture and density of states
estination for the disordered F43m L AL Si using a

periodic orderd model built with a 2X2 X2 supercell

¢ e ,‘ g y
- < € - y ‘ ’)
© v v 3 . 00
. “ “ v » vy \f
ks ! 2 ;
SRHC ) (c40)

Y- LS

L (a) ,
fEft (ev) et (ev) POV

T ]
2t 2{ z |
> NN~ |
0 &) i 1] T . |
-2 oA H 2 < .
- (‘)
1 S - 4
Y o I I~
61
== === =2 |
8] et = :
= e ] = |
1 i ¢ . |
Z GYA B D EC o 40 80 120
(b) REHEHE

B 16 (a)LiAB: BOSTHBIE [ALSi], " A
HOR W 26 S5 My 0 TS B E 2 A (b e
Li ASi ) CASTEPH 45 iy FI 25 % L 18], 1= 2 X2
XUBZ% G I ST P21 /m B A M A 5 48 75 3
YR

Fig-16  (a) Sinulation of LiABSis the [ALSH], "
ribbon-like network and electron density distribution
therein (b) CASTEP band stucture and density of

states estination for the campound LA ISt using the

P21 /m monoclinic periodic ordered model based on a
2X2X1 supercell-
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Fig-17  CASTEP band stucture and density of states ap~
pwach for the disordered LiAS§ using the periodic ordered

model built with a 2 X 2 X 1 supercell (tetragonal CZ22 )
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Fig 18 (a) Representation of the cubic cell of the F43m A IGeLi polymoph F (b) Representation of the cubic

cell of the Fm3m A GeLi polymorph II
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Table 7 Selected interatom ic distances (? ) for (I)

GeAl 2.588 6(4) LiAl 2.989 0(5)

Geli  2.3886(4)
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Table 8 Selected interatom ic distances? for (I )

GeLi/AIl 2.6574(4) Lil/ALLil/Al 3.0685

FEJEFHEF A AR X Fr Al T
Ge T ¥ 44 ALAI 44 LiJE 71
2.588 6(4) (» W 2L, ERT
HEFARRRA DXt Fr g b 1L A, 44y AT
A LRt e v 7 @B TS Geli
Tl 2.657 44y b,

R AT ARYE R I R e AT RE
FEIEAE IE (GGAPW 9L), SRR fE &1 1 I B A
HAK (USPPs). DA F-T 3 B4 (CASTEP 2
FE ) T ARG AR AR M, 3RS T A

RE& Aaht SBE LI MullkenfiE(E, &
THEFF ALY [ R SFA R SRR Fod3m Xt
Rkl 2 X2 X2 Bffss b, b Gl T
AR a(4), b(4HFT d(ZHNE, Li
FHAURTFAE £(32) (% % % x735l 4 0.623 3
F10.870 5)gfir B, LS4 6.092 b % F 1L
ralfl 5 SC G E (a=6.137 02 )AH He AN Il &
0.73%6, [ T B Mtk 1, &S5 H
6.026 4, 55005 (H 5.978 & AH AN W &
0.80%6 (& 9), MAEEAIHEZEN, JEd.oxt
PRt ] B ek ik 1 B Ee A O R R A [ R SR A
Iz G 10), £ AGeLi BT, LiE
THA AGeLifityh =i, RS A
6.25% (Fm3m )8l 6.406 (F43m),

ATLABT R A Gelift & Y0 AFAE PP S 7
LMy, AVLIAE 4a(Fm3m Xt FREEH L
B SR RS F3m A gk
T 016,

3.3 SnCoGaltZHissk ZntHL &4

AR KB Z TR AW R A B SR
Y. PuCoGa 3 B HH A =1 1 4 5 1l R 2 |
18. 5K 2= 3 22K, PuCdGa LA F-H 1)
JRERREVERD T B, X B A S VLR I
R, ~HEEMRZHW, EHHLUETES
B AN Nbs Snllf A4 R 18K, M gB. IIfi
FIRFE N 39K, BA HoCdoa 28R 45 M iy
ZICENEY PuCGa 5| FAR KA R E, B



# L FUKE % il RS Znl &Y ) 71
*® 9 FEEFE L % 10 FEFESEmE
Table 9 Polymomh 1 Talbe 10 Polymorphy 1l
s AR BE B AR B
AGeLi S 25 AGeLi m AL SH 1298
M, =106.51 R4t M, =106.51 4t
ST FA3m 6=5.9~20.9° SEHH Fm3m 6=5.8~34.6°
a=5.978 4(9Yy n=14.25mum a=6.137 0(8Y? ©#=13.17mm
V=213.67(6) ° T=293(2)K V=213.67(6y * T=293(2)K
Z=1 Fih &R BIKG 7Z=4 = &RBIK G
D, =3.312Mgn ° 0.12X0.07 X0.03mm D, =3.312Mgn ° 0.15X0.12X0.08mm
Mo Ka radiation Mo Ka radiation
&S &S
EnmfNonius CAD 4 R,,=0.040 O xford f7 5t AT 4L
RTgHT 0,,=34.5" X calibur CCD
o (054 h=0>9 st 20 ( 1yST EHHAE
WSS I k=0>9 w R, =0.071
(SHELX76; Sheldrick 1976) =—9%>9 W I8 1 . B d emx =34.6°
Ton —V-32 T, =068 S S CrysA lis RED: Oxford h=—9>9
1083 ) &t A7 1004~ J & _
W@iiggﬁ %E%ﬁéﬁ% firkt e
: 2001; Clak&R eid 1995)
=20 (1ML R STEEAE 67 L. =0.20 T =0.41 =90
it 1298 )z §fhrif
Refinement on F (Ao, <<0.001
5 iz

R[F >2c(F )]=0.011  Ap =0.42¢

|||||

wR(F ) =0.028 Ap =—0.12¢ *
5=1.27 WYEREE . SHELXLOT
gt 67 WY ZH, 0.030(4)
SH 6 4 Xt 45 K. Flack

(1983),
w=1/[c" (F,)+

(0.009 4p)* +0.122 7p]
where P:(FT?,+2F€)/3 FlackZ:3(. —0.02(4)

28F riedel pairs

W= 1 (F) +
(0.054 6p)* +2.038P]
R[F =20 (F )]=0.038  where P=(F +2F) /3
wR(F ) =0.090 (As), . <<0.001
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A A 3K,
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Y. Hhf 54 SmGa_ Tt EY. 84 Sn-
Co oL &M 14 CoGalk — etk &4,
BT Gafla S ARAK, HA 303K (5 ERES
S TAMEEAE. T Sl CofyIE
S 1 345Fn 1 768 K. ffi A5 7E ] 45 SmCo-
Ga—JLIR ZRH A G BF A Ik Toikk F
XFEE AR, A E A R H 32 )
AR U By iR . X B A TT L A
e ) LA R SRR D, VTR e iR A
R B SR 25 7 A — SR 4R B B 724 - (HIE 2
BCEN S A X T B G il 1384 M IR R A I
I EY) SmCoGa, SmCoGa, A1 Smy COs Gaugs
FEE T eI RS,
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Co SmE GaTui FEMFAFAEHEE . f£R
PPN, S T A CoGa, CoSm,
Cos Sm: Fll Gas Sms, & WAL E W FEI BT
i —E LR W FE 1 BIL AP IS ORIk
BRI/ P TRON FEL SIARS A mh s sl e B
TERE MR 2 Ja i) & R R T b2 AR Vr 2
TN L, A EDXORIEL S X S AT 5
T AR O S PR 254

LA Sm, Co GaWyJgi7-H oy 1+ 158 Hofil,
FE 1 5T3 K rifitr o R SR e g ki, m]
DS S 45 e R 7). EBT 8
Smi COs Gauss [Fl I AL & 4 A #RAFAE SmGay H1
CoGas, SmiCO;GasfZ5E Mt 5l X 42k
T4 K K AE. EDX 43 H1J/ F L . Sm/Co/
Ga0.176(2) /0.137(2) /0.687(3),

PR 7= sh R4 S REGR T (VM) 2 &
ARIEE S COs G a1 FELREL WU L5 BBl
1.6~300 K, H#S =T TWr®EIT (MPMS
XL7 )M #E i f e vEpe . 3918 Z e U &
2 (ZFCO)MEFES (ETER 1.8~300 K),

AR FUER R T B B GakME R ITE
IR R AR, BISAEILERY SnCoGad L&,
HATRA T T EY) CoGas A1 SmGas AR
KA M SnCdGa L&Y, BB Co Ga 5
S, Gati BRI, AEmnii T R Y A
B CdGas 1 SmGas, FFX PR —oofb &4k 1:1
FCBIER G- 7053 0P BE . Rl B sl KR A Bk
BT ESER RS, R NERIRYIAR
FHs), WEREE ASRERE ST A B, X —
PRI R R 11PR,

F 11 SmiCoGafl SmCoGaX —HF AT SRS 40 5
Table 11 Crystallographic Refmement Data for Sm; Co;Gas and SmCoGa
205 Sy Co; G agg SmC oG a
NFE 473.43 488.17
Y7 74 5 Ak TR
2[R P4 /mmm Cman
SR ) a=—6.062 0(5) a—4.124 6(6)
bh=6.062 0(5) h=15.60 8(2)
c=11.149 5(9) ¢=6.455 6(9)
ve ) 409.72(6) 415.6(1)
Z 1 4
2 7.675 7.802
WU ZHL (mm ) 42.768 43.129
F(000) 825 851
AR ST 0.25X0.14X0.06 0.14X0.09X0.08
OB TE 3.36~32.32 4.10~ 32.24
HER reflns 6873 3511
ST reflns 474[R (int) =0.044 1] 423[R(int) =0.043 2]
canpleteness(/0 ) 96.1 95.1
2PN fullmatrix least squares on F
iR MARE B8 474 /0 /28 423 /0 /24
GOF on I 1.328 1203
A [>20(D ] 0.026 2 0.026 9
0.062 6 0.056 2
%0 (all data) 0.027 3 0.035 2
0.063 0 0.058 0
oK 2.017 /—2.011 1.891/—1.939
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