PHY 332: CONDENSED MATTER PHYSICS
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1 m (Monoclinic)

Monoclinic

Matterson symmetry A 112/m

m

Origin on glide plane a
Asymmetric unit 0<x<1;
Symmetry operations

For (0,0,0)+ set
a1

For (0,1, 1)+ set
(1) 1(0,3,3)

2) a xy,0

Positions
Multiplicity,
Wyckoff letter,
Site symmetry

4 a 1 () x,yz

Symmetry of special projections
Along [001] p1

a=ja b=3b

Origin at 0,0,z

) n(3,1,0) xn:
Generators selected (1); £(1,0,0); #(0,1,0); #(0,0,1); #(0,5,3): (2)

Coordinates

0,0,0)+ (0,4,5)+

@) x+1,3.2

Along [100] c11m
a'=b, b=c
Origin at x,0,0
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C; Cc
Alla No. 9

UNIQUE AXIS ¢, CELL CHOICE |

b =]

I T —1

| | |

| | |

I | |

| | |

] | |

] | |

1 | |

L 1 I
OO

O_
O+ O+

Reflection conditions

General:

hkl:
hk0:
Okt:
hot:
001:
h00:
040:

k+1=2n
hk=2n
k+1=2n
=2n
=2n
h=2n
k=2n

Along [010] plgl
a=ic b'=a
Origin at 0,y,0
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2 Pm3m

Pm3m O, m3m Cubic
No. 221 P 4/"1 :3) 2/”1 Patterson symmetry Pm3y
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ITINUE
CONTINUED No. 221

Origin at centre (m3m)

Asymmetric unit 0
Vertices 0,

Symmetry operations

(1 2) 2 0,0,z 3)2 0,0 @2 x
(5) 3* x,x,x 6) 3* 5,x,% (7) 3 x,%5,% 8) 3* &
9) 3" x,x,x (10) 3~ x,&,% (11) 3 %,%x (12) 3 ¢
(13) 2 x,x,0 (14) 2 x50 (15) 4 0,0,z (16) 4* 0
(17) 4~ x,0,0 (18) 2 O,yy (19) 2 Ly (20) 4* x
1) 47 0,5,0 (22) 2 x,0,x (23) 4° 0,50 (24) 2 x
(251 0,0,0 (26) m x,30 Q27 m x,0,z (28) m 0
(9) 3* x,x,x; 0,0,0 (30) 3* xx,% 0,00 Gh 3 xEm (32) 3 &
(33) 3~ x,x,x; 0,0,0 (34) 37 x,5,5 0,0,0 (35) 3" &% (36) 3 ¢

(39) 0,0..:'. 0,0,0
@3) m x,yy
47) 4- 0,y,0; 0,0,0

(38) m x,x,2
42) m x,3y
(46) m X,y,x

37 m x,%,z
(1) & x,0,0; 0,0,0
(45) 4+ 0,y,0; 0,0,0
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o

ROk ON RO

,4x 0,0,0
v, 0,0,0

po
g

=
Fot

)

(40) 4 0,0,z; 0,0,0
(44) 4* x,0,0; 0,0,0
(48) m x,yx

Pm3m
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Pm§m No. 221 CONTINUES

Generators selected  (1): 7(1,0,0): £(0,1,0): 1(0,0,1): (2): (3): (5): (13): (25)

Positions
Multiplicity, Coordinates Reflection conditions
Wyckofl letter,
Site symmetry Ik, ! permutable
General:
S 0o ) 5,2 no conditions
8) Z,x, ¥
(12) ¥,%,x
(16) ¥,x,2
(20) x,Z,y
(24) ,5,%
(28) T,y2
(32) 2,8,y
(36) y,2,%
(40) »,1,2
(44) 5,2,¥
48) z,y,x
Special: no extra conditions
24 m m x,x,2 Z,X,X Z,1,%
X2 x,Z,X XX
5ok X505 X,2,X
Z,Xx, % Z.X,x Z,x,%
24 1 m 1z L2 L4,y
»2h Fnd hai
»iz ¥z Hay
L0 51 5,4
24 kK m 0,5,z z,0,y 7,0,y
3,0 »z,0 ¥Z,0
3.0,z 0,z,5 0,2,y
w50 50 5,0
12 j m.m2 HihF Y Ny
-“‘l"'% .)'Y)-‘i -")-.‘%
12 @i m.m2 0,5 0.5,y 0,5 0,5,5 30,y »0,¥
5,0,y 5,0.¥ »»0 55,0 »¥0 %50
12 h mm2.. x, 4,0 %10 0,x,3 0,%,1 50,x 1,0,
4x,0 150 x,0,4 x,0,4 0,1,% 0,%,x
8 g .3m XXX X xx X,X,X $
X,X,5 XXX XXX xx
6 f 4m.m X4 4,4 L 5LE} 1hix hi %
6 e 4m.m x,0,0 x,0,0 0,x,0 0,%,0 0,0,x 0,0,%
3 d 4/mm.m 1,0,0 0,1,0 0,0,
3 ¢ 4/mm.m 0,1,1 10,4 11,0
1 b m3m bkt
1 a m3m 0,0,0
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INUED
No. 221 Pm3m

Symmetry of special projections

Along [001] p4mm Along [L11] p6mm Along [110] p2mm
a=a b=>b a=1i2a-b-c) b’ =i(—a+2b—c) a’ = j(-a+b) b=c
Origin at 0,0, Origin at x,x,x Origin at x,x,0
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3 Im3m

Im3m No. 229 CONTINUE,

Generators selected  (1); £(1,0,0): 1(0,1,0) £(0,0,1): 1(3, 4, 1): (2): (3): (5): (13): (25)

Positions
Multiplicity, Coordinates Reflection conditions
Wycekoff letter,
Site symmetry 0,0,0)+ (3,4, 1)+ h,k,I permutable
General:
% 1 1 (M xyz @ &5.2 OESS @) 5,2 hkl: h+k+1=2n
) z,x,y (7 3%y ®8) 5,5 0";3 ff 12= n
9 yzx (1) y5,% (12) 5,5, x hgd- o
WByxi 75 (SHyph: (16) Fxz h00: h=2n
(17 x,z,5 (18) &2,y (19) 3,z7,5 (20) x,Z,y
1) z,3,% (22) z,5,x (23) Z,yx (24) 75,8
(25) §,5,2 (26) x,y,2 (27) x, 5,2 (28) &3z
(29) x5,y (30) Z,x,y (31 z,x,§ (32) 3,5,y
(33)5,5,% (35) ¥,z,x (36) y,2,.
37) 5,5,z (38) yx 39) y,x,2 (40) y, %,
@n gy (42) x,%,5 “3) x,z2,y 44) 5,25
@5 Zyx (6) Z,y,x @7 z,5,% (48) z,y,x
Special: as above, plus
48 k ..m 52 £52 g xR ZEx 2,5, % no extra conditions
Zx,x X2, X, x,2,% x,7,% X5x
x%,2 x5,z %X,z x,2,5 5z,x
X,Z,% X, I, X ,X,% Z,k,x Z,x,X X%
448 j m.. 0,2 0,5,z 0,32 0,52 2,0,y 2,0,5 no extra conditions
z,0,y 0,5 »z,0 52,0 »z,0 »Z40
»0,2 5,0,2 »0,2z %0,z 0,z,7 0,2,y
0,2,y 0,z,y 0 25,0 50 5,0
48 i ..2 ISSE S L+ Iny+i Lhy+i no extra conditions
F+iny F+iL¥ y+iany y+ii¥
»i+5i it ; Fy+ii
ESBES: Lyt ISR
y+ihy Yty H FHidy
Fy+id Yyt '+ »i+hi
24 h m.m2 0,3y 0,5,y O35 0,5,5 »0,y »0,5 no extra conditions
7,0,y 30,5 » 50 »5,0 50
24 g mm2.. x,0,1 70,4 1,x,0 550 0,1,x 0,3,% no extra conditions
0,x,! 0,7} 0o 540 10,5 1,0,x
16 f .3m XXX £,5x o, ® X, 5% no extra conditions
XX X XXX X,8,X X%
12 e 4m.m x,0,0 x,0,0 0,x,0 0,%,0 0,0,x 0,0,% no extra conditions
12 d dm.2 1,0,4 1,04 H1,0 Hi0 0,4, 0,1,} no extra conditions
8 ¢ .3m il L D3 ihi hki: k0 =2n
6 b 4/mm.m 0,4,} 40,3 N noextea conditions
2 a m3m 0,0,0 no extra conditions
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4 Fm3m
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5 Fd3m
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6 F43m
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{20
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7 P6mc
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8 P4=n

{241
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