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Orthorhombic system <= enantiomorphous point
group 2l 2 2 2, polar point group ] m m 2, 28|31
Laue group?]l m m m & 3{f2] point group=-°] 3l
o} 19

A R A= point group 2 2 294 FHEE
+ 91M space group=-, point group m m 29| FH
#x] = 221H2] space groupE ¥ point group m m
mo A FEE L= 28M82] space groupEZE # 591H
space group5-2] coordinate 53 K3l t}. o] @2
oA symmetry 2] IEE “&F space groupoll 8l
T symmetry & F3bH I space groupell &
o2 symmetry 7} F o] oFge} " = rule-& GBS
E 3k e

Hermann-Mauguin symbol & #7R¥ space group
< F WS E #EE Aol A WA H92 K
KFE FNEF Bravais latticeo] ™, F HA #H45r-
lattice symmetry 2 ePH 1], orthorhombic system
ol A% [100] #ias Mgt primary, [010] %S
Mgt secondary 123l [001] Hial1S- Mgt tertiary
% A S symmetry 2 EY . EEF point

= o

group m m moll A FHEE = space groupE- short

international(Herman-Mauguin) symbol #} full inter-
national(Hermann-Mauguin) symbol 8] %+ 7}#] 2
vebsl e | B2 space group ] full symbol

o 9l AXT o B-e symmetry 5 HEIL
lTHTable 4.3.1)."

XE space group diagram+ “International Tables
for Crystallography, Volume Aol ZE# = o] 1t}

[1] Point group 2 2 20{|A FHEE|= space
groups

Point group 2 2 2°|A FHEHE TE space
group<- enantiomorphous space group®] o}

Space group No. 16, P 2 2 2

Origin at 2 2 2

7~ space group °llA % lattice symmetry 2 2 2.9}
origin (000)25%] symmetry 2 2 27} 22},

Origing #]vH= 2//[1001¢F 2/[01018 &35hd o}
5 K3Fo| origing A= 2//[0011¢] Fg=te] of
< 3@ symmetry:= &% a, b, c-Hli kel 3JSS <
T+ Ut

2//1100] 2//1010] 2//1001]
100 -10 0 -1 00
0-10 010 |=] 0-10
00 -1 0 0-1 0 01



110

A space group o419} Z+o| lattice symmetry 9}
origin (000)%8:2] symmetry7} 2% W+ E¥ pri-

mary, secondary, tertiary symmetry direction S
o] a-, b-, c-BF} —F 8,

R o3t dozict. 2//[001]1%] symmetry
matrixol| A T 2 FEAE7} e v

-100
0-10
0 01

o) 5 FEHEE 2//[010)) Ao EA o} 2R
2y g A=l A

Mxyz2)—x -y 2z

-100
010
0 0-1

o5 HEZ
gzl

B)xy,—z® x, -y -z

2//100]9 RAZPH B3 EEREZ}

100
0-10
00 -1

a2}l multiplicity Z =4 o]u] L& EEES A3
Fo] H 3 m-symmetry 7} $le] P 2 2 23 enantio-
morphous space group®]t}.

Space group No. 17, P 2 2 2,

Origin at 2 1 2, .

Origin & Ay} 2/[100)3 2,/[0011F ¥3hH
o2 R2o] z =145 A= 2//[010]°] 2,

2//1100] 2,/11001]
100 -100 0
0-10 0-10(*| 0
00 -1 0 01 172
2//[010] at z=1/4
-10 0 0
=1 010 [*] O
0 0-1 1/2

a2 20001164 o8- 2ff] EEAES) vie o

EREE - EAA -

EH - IREH =24 5 3]7]
-100 0
0-10 |+ o0
0 01 1/2

D xyz2)—x -y, z+12

o] Z FEAEE 2//[010] at z=1/49¢] fCATOZA
o8- 2ffe) mEfEsY SEMET

-100 0
010 |+ 0
0 0-1 1/2

B)xy—z+12 @) x, -y, -z

o| 5 MARE 2/[100]°] fXAFH Lite} F--3H
BEAZ7} o]z A multiplicity Z = 4 o] =] R.E FEE
£ Ashd Fo|] X m-symmetry 7} $lo] P 2 2
2,2 enantiomorphous space group®]t}.

Space group No. 18, P 2, 2, 2

Origin at intersection of 2 with perpendicular
plane containing 2, axes

A space groupell & 2,/[10012} 2,/[01015 ¥
3] origing Avi= 2//[00118 €7 B3t o
5 RFzEe] 2,/[100]°) y = 1/45 28] 3T 2,//[010]
o] x= /45 Avte} gt

2/[100] at y=1/4  2,//[010] at x = 1/4

100 172 | -10 0 1/2
0-10 |*] 1/2 010 |t 172
00 -1 0 0 0-1 0
2//1001]
-1 00
=1 0-10
0 01

9 R} 20001104 & 2 KR} ke T

-1 00
0-10
0 01

M x,y,z2)—x -y, 2z

o] 5 FEAEE- 2//[010] at z = 1/4¢)] AT 2 A T
£ 2fFEe) MEFES) B e o
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-100 172
010 [+] 172
0 0-1 0

3)=x+12, y+ 12, -z (4) x+ 12, y+ 172, -z

ol 5 FEFEE 2,//[100] at y = 1/4l] fCAS}H EiC
o} [M—3 FEHEZ} el A

100 172
0-10 |*| 1/2
00 -1 0

multiplicity Z=4°]m 2E FEIEZ A Fol
H 2 m-symmetry 7} 1] P 2, 2, 2% enantiomor-
phous space group®| &}

Space group No. 19, P 2, 2, 2,

Origin at midpoint of three non-intersecting pairs
of parallel 2, axes

A space groupell 213= 2,/[100]¢} 2,/[01018 &
sted 2,//[001]e] vrelH o= A3t Ze] 2//[100]
= y=1/4, 2//[010] = z=1/4, Z18] 3L 2,//[001]=
x = 145 A vtofgict,

2,//[100] at y=1/4  2//[010] at z = 1/4

100 172 | -100 0
0-10 |*] 1722 010 |+ 12
00 -1 0 0 0-1 1/2
2,/[001] at x = 1/4
-100 1/2
=l 0o-10]|+ o0
001 1/2

a3 o3-2e] symmetry 2,[001] at x = 1/4 9| A
= ES) FEfE} e

-1 00 172
0-101*t O
0 01 1/2

M xyzQ@) =x+1/2, -y, z+1/2
o].‘é— FEMEE. S

=S 2,//1010] at z=1/49) X ASPE F
B FEAZ7} EmmE

Orthorhombic Systemel] B3} Space Groups®] #:E 111

-100 0
010 |+ 12
0 0-1 172

B)=x,y+12, z+12 @) x+ 12, -y+1/2, —z

o| 5 JEIEE 2,//[100] at y = 1/49)] fLASIH Eid
9} [F—3t BEAE7} oz A

100 1/2
0-10 {*| 12
00 -1 0

multiplicity Z =40 ZE HIEES Ashd Fo
I m-symmetry”} 1l P 2, 2, 2, enantiomor-
phous space group®|}.

Space group No. 20, C 2 2 2,=C 2, 2, 2,

Origin at 2 1 2,

Space group No. 17, P 2 2 2,+ C-center ol &3}
of oh-3-2] 8f] EEfZEr} del At

MHxy,z2) =X -vz+1203)=xy -z+12
@Dx, v, -zOBx+172,y+1/2,z

©) x+ 172, -y+12,z+ 12

(N —x+12,y+ 12, -z+ 172

@) x+172, -y+1/2, -z

S C222

Space group diagram"” & ZiEsIH LT EEE>
el gojzlet, B oa-3e] 2,//[001] <A
2R FEAEZ} o] =) a2

-100 0
0-10 1+ O
0 01 172

Mxy,zQ2) =% -y,z+12

o&7e] 2.//010] at x=z = 1/45| A} 21 FEIZE7}
B =

-10 0 172
010 |t 1/2
0 0-1 172



112 ERE - EHEM - S - REKR

(T —x+112, y+ 172, 2+ 112

8) x+1/2, =y + 172, -z

2,//[100] at y=1/4°|x= 9}9} [F—3F M7}
o)A},

100 172
0-10 |+ 172
00 -1 0

FEC 418 REAZES) C-center (172, 172, 0)= Hnsbd 8
ff2] B Z57) Aozl

G)x+12,y+1/2,z

©6) x+12,-y+12,z+ 12
3)—=x,y —z+1/2 @) x, -y, -z
L C222=C2,2,2,

HME multiplicity Z=8°]9 2E EEE 43pd
Fo| HI m-symmetry 7} $o] C222,=C2, 2
2,-2- enantiomorphous space group®]t}.

Space group No. 21, C222=C2,2,2

Origin at 2 2 2

Space group No. 16, P 2 2 2 + C-center o] &3}
o o2 8@ FEFEZF delxle:

Mxyz2)—=x-yz03) XYy -2

@D x,-y,-zO)x+12,y+1/2, 2z

©) —=x+12,-y+12,z (7)) <+ 172, y+ 1/2, -z
@) x+172, -y+1/2, —z

S C222

Space group diagram”-2 &S it HEEEL
g22ol = deizle, & o2 2//[001]1 A 248
HERR7} e =) 2

-100
0-10
0 01

oh8-2] 2,/010] at x = Vdol A 2 BEAE7} 36 0=

Mxyz@2)—=x ~-yz

-100 1/2
010 {(*| 1/2
00-1 0

VFAR A
D —=x+12,y+112, -z (8) x+ 12, -y+ 1/2, =

2,//1100] at y = 1/41ME $9} [Fl—& EE7F o

oA},

100 1/2
0-10 |*]| 12
00 -1 0

32 418 FEAES) C-center (172, 172, 0)-= fudld 8
fEe] B 257} deoizld),

G)x+172,y+1/2,2 (6) x+1/2, -y + 112, z
3) X,y -z @x, -y, -z
LC222=C2,2,2

#Z multiplicity Z=8°]5 TE FEEE 43bd
Fo] H3 m-symmetry 7} §lo] C222=C 2 2
2-2- enantiomorphous space group®]th.

Space group No. 22, F222=F2,2,2=F 2,
22, =F22 2

Origin at 2 2 2

Space group No. 16, P 2 2 2 + F-center || &3}
of o8] 16fH2] EEIE7} deixln:

Mxyz2) X -yz03) XYy -2z
@®Dx,-v,z0)x,y+1/2,z+ 172

©6) X, ~y+12,z+12 () X, y+1/2, -z + 112
@ x,~y+12,z+12 9 x+1/2,y,z+ 112
(10) =x+ 172, -y, z+ 12 (11) x+ 12, y, =z + 112
(12) x+ 172, =y, 2+ 12 (1) x+ /2, y+ 1/2, 2
(4) —x+ 12, -y + 172,z (15) x+ 112, y+ 172, —z
16) x+ 172, -y +1/2, -z

SF222

Space group diagram” & ZJRsbH L3 RS
thEe| = Aozl
BN 2//1001]00 A 2fH FEREZL o) 2] w

-1 00
0-10
0 01

Mxyz@)-x-yz

2,/1010]1 = 27kx17} 2)& 4= sl
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AA]) 2,//1010] at x = V4o A do) =)= 2ff HEfE

-10 0 172
010 [* 172
00-1 0

(A5) x+1/2, y+ 1/2, =z (16) x + 1/2, -y + 1/2, —z

(EA) 2,//1010] at z =14 A FoI=] 3= 2fH FELE

-100 0
010 |+ 1/2
00-1 1/2

D%, y+12, z+ 12 8) x, -y + 172, =2+ 1/2

=3} 2, /110010 % 27147} 9l& 4= )}

A 2,/1100] at y = 1/49) 4 IR = 2R FEIE
100 1/2
0-10 |+| 1,2
00 -1 0

(16) x+ 122, -y + 12, =z (15) =x + 12, y + 112, 2

(ZA) 2,//1100] at z = 1/4ol 4] o)A = 2fF RERE

100 1/2
0-10 |*] O
00 -1 172

(12) X+ 172, =y, 2+ 12 (11) = + 112, y, =2+ 112

fifm 20[001] A A A== 24E FERES) 2,//1010]
v 2//[100] H 3RS LT O 4ES Al gle
F7HA] FiEhe] {£FS shuellM o= 2fF
PEIEE st 418 FEEe F-center 2 fnshd 16
fEe] FERE 2 F7) dojx},

“F222=F2,22

Libe] w2 v|Fo] F222=F2 2 2=F2,
22,=F22, 27} BOrEgE 4 4 9ot i mul-
tiplicity Z = 160]™ 55 pEHELE AslH o] HL
m-symmetry 7} $lo] F222=F 2, 2 2=F2 2,
2, =F 2, 2 2,<> enantiomorphous space group®)t}.

Space group No. 23,722 2=72, 2, 2,

Orthorhombic Systemel] B3} Space Groups®| #FHi 113

Origin at 2 2 2
Space group No. 16, P 2 2 2 + I-center®l] &3}
9-5-9] 8ffe] HEAES} iR}

Mxyz@ -x-vz203) XY~z
D x, -y, -zO)x+12,y+1/2, 2+ 112
6) x+1/2, —y+1/2, 2+ 1/2

T =x+12,y+ 172, -z+ 1/2

@) x+1/2, -y +1/2, =2+ 112

w1222

Space group diagram” S BHRslH [if EES2
oo o]z},
BN 2,/[001] at x =y = /4ol A 28 HEAE7} olo]

A

-1 00 172
0-10 |+ 1,2
0 01 172

MXyz0)x+1/2,-y+1/2,z+ 12

o] 2,//[010] at x =z = 1/4) A 248 FEAES} B
=

-100 172
010 (] 12
0 0-~1 1/2

(7)) —x+12,y+ 172, -2+ 112 (4) x, -y, ~z

2,/l[100] at y=z=1/4°]* 418 MHEIZ7} &=
o 8fEe] FAEfE ZF7}t defxlct

100 1/2
0-10 |+ 1,2
00 -1 172

@)y x+ 172, =y+1/2, =z+ 112 (3) =X, ¥y, ~z
2)=x, =y, zO)x+172, y+ 112, z+ 112
L 1222=12,2,2

HE multiplicity Z=80¢]1 ZE HEEZ Aspd
Fol AL m-symmetry 7} $le] 1222=12, 2, 2,
< enantiomorphous space group®)t}.

Space group No. 24, 12,2, 2, =71222
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Origin at midpoint of three non-intersecting pairs
of parallel 2 axes

Space group No. 19, P 2, 2, 2,+ L-center o] &3}
o ohee) sile) HetErh Aol Ik

D xy,z2@2)x+1/72, -y, z+1/2

G xy+12, —z+12 @) x+1/2,-y+1/2, =2
Gyx+12,y+1/2,z+ 172 (6) X, ~=y+ 112, z
(N —x+12,y, -z 8) x, -y, 2+ 1/2
So12,2,2

Space group diagram”-& BHSPA |if HIZES
el = el
BN 2//[001] at y = 1/4°1 4 2{f FEFE7} Ao =] 3

-100 0
0-10|*| 172
0 01 0

M xyz(® X% -y+172,z

H5-2] 2//1010] at x = 1414 2B A7} B = v
-100 1/2
010 (*| 0
00-1 0

D =x+12,y,z@&@ x+ 12, -y + 112, —z

2//[100] at z = 14N A= [Rl—3F BEERE7} Aoj=le}.
k32 448 FEAZS C-center (172, 1/2, 0)2 inshd

8fEe] EIE 257} dojxlic),
12,2,2,=1222

HME multiplicity Z=8°| ZE EIEE Asd

Fo| HI m-symmetryZ} 9l 12,2,2,=1222

< enantiomorphous space group®|t}.

[2] Point group m m 20|A SEME|= space
groups

Point group m m 2 9llA] %=+ space group &
2. 2% polar space groupe] .

Space group No. 25, P m m 2

P - BB A A s 5] %)

Origin on m m 2

7R space group oA lattice symmetry £} origin
(000) B5®] symmetry 7} 2©}. welA  primary,
secondary, tertiary symmetry direction5°] a-, b-,
c-fi Lol )},

2/100111 A ©hg- 208 FEAEZ} vho

-100
0-10
0 01

o)E HAEE mi010]9] WIFDO2A L F ks
7} e =

) x,y,z2)x, -y, z

100
0-10
001
m//[100]9 X3= [E]—3F FEAEZ} ozt
u}e}A] multiplicity Z =4 ©]™ m-symmetry 7} 3}
3 7 EESY 7S 7 4 eI Af space group P

m m 22 polar space group®]©}.

B)x,-y,z4 X,y 2

Space group No. 26, P m ¢ 2,

Origin on m ¢ 2,

A space groupol|A lattice symmetry 2} origin
(000)2:2] symmetry7} 72},

2,//1001]0 A =52 2ff FEE7} e

-1 00 0
0-10 |+ 0
0 01 172

Dxyz@2) =X -y,z+172

°l &

FEAEE-S c//[010]°)] fRAT L 2A 32 &
FEREZ} SENE] o

100
0-10 [t
001

0
0
1/2

B x,-v,z+ 12 4) —x,y, z

multiplicity Z = 4 o] m-symmetry 7} 3L z7} {F
=9 Zh8 /X =2 space group P m ¢ 2,2 polar
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space group®] o},

Space group No. 27, P c ¢ 2

Origin on ¢ ¢ 2

A space groupol|A lattice symmetry ¢} origin
(000)262} symmetryZ} 2=},
2100110 A oh3-2 2 FEFEZ} Lo

-1 00
0-10
0 01

M x,yz@2)—=x -yz

o] 2 FEAZE symmetry ¢//[010]°] XA ZEA
o-2-2] 2 FERES) SENE

100 0
0-10 1% 0
001 1/2

B)x, -y, 112 +z(4) =X, y, 1/12+2z

/(10019 A = [F]—3F FEFREZ} dofxir,

-100 0
0101+ O
001 1/2

% 2. multiplicity Z=4°]™ m-symmetry 7} 912 z
7} F&2] 7S 7HR 22 space group P ¢ ¢ 2-&
polar space group®]t}.

Space group No. 28, P m a 2

Originon I a 2

Origing A= a//[01013} 2//[00118 &-35hH o
< KZo] x = 145 A}= ml[100]0] HoiATh.

alll010] 2//[001]
100 1/2 -100
0-10{*t| O 0-10
001 0 0 01
m//[100] at x = 1/4
-100 1/2
=l 010 |*¥] O
001 0

Orthorhombic Systemel] &3t Space Groups®| & 115

a9 2100110 w2 2ff PERR7} e

-1 00
0-10
0 01

Mxyz@)=x -yz

all[010]) A ToF8-2) 2ff FEAZZ) Ehn= L

100 1/2
0-10|*| O
001 0

By x+12,—y,z(4) x+12,y,z

m{/[100] at x = 1/4°\| A= [F]—3F PEIZEZ} HoiZic,

-100 1/2
0101 O
001 0

2 multiplicity Z =4 °]™ m-symmetry 7} Q1L z
7} B3-S 7M1 ER space group P m a 2
polar space groupe]t}.

Space group No. 29, P ¢ a 2,
Origin on 1 a 2,

Origin& #|v}= a//[010] 2} 2,/[0011 S F3bd
o R2o] x = 1/4& ke c//[100]1°] He}.
alf[010] 2,//[001]
100 172 | -1 00 0
0-10 |+| 0 0-10 |+ 0
001 0 0 01 1/2
c//[100] at x = 1/4
-100 1/2
=1 010 [+ 0
001 1/2

a2 2//[001100 A ©=2-2] 2 BERE7} e

-1 00 0
0-101|* O
0 01 172

Mxy,zQ2) X% -y,z+12



116 e -

all[010)°1 4 =F-2) 2E FEFE7) B = o]

100 1/2
6-10(* 0
001 0

BGyx+12,~y,z(4) x+ 172, y, z+ 12

multiplicity Z = 4 | ™ m-symmetry 7} 931 z7} (£
&2 7S 7FX| =2 space group P ¢ a 2, polar
space group®] e},

Space group No. 30, P n c 2

Originonn 12

Origing A = w/[10013 2/[001]914 5 R
2ol y=1/4& A= ¢/[010]0] 2o},

nf{[100] c//[010} at y=1/4

-100 0

010 (%) 12

001 1/2
c/f[010] at y=1/4 2//1001]
100 0 -1 00
0-10 )% 1/2 =] 0 -10
001 1/2 0 01

2 2100110 T2 248 EiIF7T e

-100
0-10
0 01

ol &5 KEREE ¢//[010] at y=1/4°) BIETSEA
o-2-2] 2ff FEAE7} EEe]

Dxyz(2)—=x ~yz

100 0
0-10 |+ 1/2
001 1/2

BG)x,-y+1/2,z+12 4 x, y+ 1/2, z+ 1/2

multiplicity Z = 4 1% m-symmetry 7} 32 z7} 1E
&2 ZkE 7R 22 space group P n ¢ 22 polar
space group®]t}.

Space group No. 31, P m n 2,

EHAN -

F3H - A DAY
Origin on m n 1
Origing A1k m//[100)% /(0101914 x = 1/4
E Ak 2//[001]0] FHE o

m//[100} n//[010]
-100 ) 100 1/2
010} 0-10 % O
001 001 172

2,//1001] at x=1/4
-1 00 172
=L 0-101(% 0
0 01 172

22 2,//[001] at x = V4ol M) ©h-] 2 REfE)
vhe o]

-1 00 1/2
0-10 (% O
0 01 172

WX, v,z Q) =x+172, -y, z+ 112

ol & HARE n/[010] ] #HIET 22 Th52) 248
FEREZ} 3B = o]

100 172
0-10|*| o0
001 1/2

B)x+12, -y, z+1/2(4) X, y, 2

multiplicity Z =4 ©]™ m-symmetry 7} 3132 z 7} 1T
&9 7L 7R 22 space group P m n 2, polar
space group®] ©}.

Space group No. 32, P b a 2

Originon 1 12

A space groupoll 1= b/[100] 2} a//[01015
g R} origing A= 2/[001) 2 F7] Bl
= o& Aol b[100] o] x=1/4S AL alf
[010)7} y = 1/4& A fo} Eo.

b/[100] at x =1/4

-100 1/2
010 |+ 1/2
001 0
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a/f010] at y=1/4 2/{001]
100 1/2 -1 00
0-10 %+ 172 |=| 0 -10
001 0 0 01

29 2100104 B2 24 R} e

-1 00
0-10
0 01

ol FEMEE afff010] at y=1/4ol iR o A
oh&ol o HAES} B T

Mxyz@2)—=x -y z

100 172
0-10 [*] 1/2
001 0

G)x+1/2, ~y+ 12, 2 (4) ~x + 112, y + 112, z

BILO10) at x = 14914 Fl—3F a7} sloj it

-100 172
010 |+ 1/2
001 0

w2bA multiplicity Z = 4 ©)™ m-symmetry 7} 9.3
27} FERS) 38 7FAI 22 space growp P b a 2
polar space groupe}tt.

Space group No. 33, P n a 2,

Originon 11 2,

A space group <l 1= n/[100] %} a/[010] S &
g #ER7E origin g A= 200011 & Sy o
+3 Zo| n//[100] ] x = 1/4-& I a//[010] ©)
y =1/4& A g

n//[100] at x =1/4  a//[010] at y = 1/4

100 1721 100 1/2
010 [+ 172 0-10 [+| 1,2
001 172l 001 0
2,//f001]
-1 00 0
=l 0o-10]|+ o
0 01 1/2

Orthorhombic Systemell &8t Space Groups®] #H& 117

Z3E 2001104 o8- 2o FEAES} o

-1 00 0
0-10 |+ o0
0 01 172

MxyzQ2 =% -y, z+1R

ol 5 FEFEE a/[010] at y=1/49) #HB{EFTOZA
o2 2ff FEAEZ} B s

100 1/2
0-10 |*| 1/2
001 0

G x+1/2, y+12, 2(4) x+12, y+ 12, z+ 112

n/[1010] at X = 14| M= [Al—3 FERE7} ozl

-100 172
010 (T 172
001 1/2

wt2hA] multiplicity Z = 4 o] v m-symmetry 7} ]I
27} 89 3t& 7M1 22 space group P n g 2,
polar space groupe]t©},

Space group No. 34, P n n 2

Origin on 112

A space group )l 1= /(1001 n//[010) 2 F
g #AR7} origing XY= 2/[001)2 Heid okg
o] n//[100]°] x = 1/4-& T2 n//[010]¢] y=
1/4& Avpd g},

n/{100] at x = 1/4

-100 1/2
010 |+ 172
001 172
n/[010] at y = 1/4 2//[001]
100 1/2 -100
0-10 (*[ 172 [=] 0 -10
001 1/2 0 01

229 2//[001)0 A T30} 2fF FERET} 1o e
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100 o}

-1 Mx,y,z2) X, -y,z
?) 0 (1) -100 1/2
010 |t 1/2
ol & FEMEE n/010] at y=1/40°] HEFOZA 001 0
o o ALy B = =
Heel 2 FERR7 S o) 30 448 HEAZe C-center (172, 172, 0)S hnabw 8
o] Rk fE =

100 12 fEe] FERE 257} deojxle.

0-10 |+ 1/2 S Cmm2=Cbha?

001 1/2

Gy x+172, -y+12,z+1/2
@)y —=x+12,y+12,z+ 12

multiplicity Z = 4 ©]™ m-symmetry 7} 312 27} 1
&9 ZH& 7FA =2 space group P n n 22 polar
space group®]t}.

Space group No. 35, Cmm2=Cb a2

Origin m m 2

Space group No. 25 P m m 2 + C-center o] {&3}
of vh&-o] 8ffe] FEtEst Aoixlt:

MHxyz@Qx-vz3Xx-vz@ X vz
G)x+172, y+1/2,z(6) x+ 12, -y+ 12, z
N x+172,—y+112,z (8) —x+ 12, y+ 1/2, z
L Cmm?2

)

Space group diagram”-& 23 Eit RS2
e Ao defle
e 2//1001]0 A1 2fiFl FEARZ} oA 3

-1 00
0-10
0 01

M xyz@2) %~y z

o2-9] a//[010) at y=1/4°14 218 FERE7} B0
=

100 1/2
0-10 [*| 1/2
001 0

N x+172,-y+12,z8) x+12,y+1/2, z

o2-2] b/100] at x =14 Fl—3 MRE

2 multiplicity Z = 8°]™ z7} f£&2] 3t& #,
m-symmetry 7} 3¢l Cm m 2 = C b a 2 polar
space group®]t},

Space group No. 36, Cm c 2, =C b n 2

Origin on m ¢ 2,

Space group No. 26, P m ¢ 2, + C-centerell &3}
of The) 8fHe] AT} doi ik

DOxyz@2) =% -vz+123)x, -y, z2+172
@ xv,z0)x+12,y+1/2,z2

©6) x+ 172, -y+ 112, 12+ z

D x+12, -y+1/2, 12 +z2

&) x+12,y+1/2, 2

S Cmce2

Space group diagram” & BfAsIH Lif EEESS
th5el = dojxlct, Bl o529 2,/[001] <A 2
1Bl PEAE7} A= 22

-100 0
0-10 [+ O
0 01 1/2

DXy z@2)—x -y,z+1/72

o229 nif[010] at y=1/40M 218 EIZE7} &M
2]

100 172
0-10 (¥ 1/2
001 172

M x+172, -y+12, 2+ 12
@) =x+172,y+172, 2z
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o}-39] p//[100] at x=1/4ME 3 BRE
Fot.

-100 1/2
010+ 1/2
001 0

-3 448 PEAZe] C-center (172, 172, 0)% Hnabd 8
fEe] FERE 257} dojxi)

S Cmc2 =Cbhn?2,

2 multiplicity Z = 8™ z7} £&2 35 2,
m-symmetry7}- elel Cme 2,=Cbn 2,‘% polar
space group®|ch.

Space group No. 37, Ccc2=Cnn?2

Originon ¢ ¢ 2

Space group No. 27, P ¢ ¢ 2 + C-center®l| #3}
of vh5-o] 8fEe] FEfEst oAt

MxyzQ@ -xX-vz3x%x -y.z+172
@ X yz+12O5)x+1/2,y+1/2, z
6) x+172, -y+1/2,z

D x+172, -y+ 12, z+ 172

&) x+172,y+ 12,2+ 172

S Ccec?2

Space group diagram" & 283l 3¢ HiEEL
7ol = deiAlet, & o5 2/[001]14 A 21
HERRZ} S of =) AL

-1 00
0-10
0 01

M x, 5.z 2)—x, -y, z

o}2-9] np/[010] at y=1/4°14 24& HEAE7} &
=

100 1/2
0-10 |*| 1/2
001 172

(T) x+ 172, =y + 172, z+ 112
(8) —x + 172, y+1/2, z+ 112

Orthorhombic Systemel] B8t Space Groups?] #E 119

29} n//[100] at x =14V = 99} F—3+ BE
HE7F ot

-100 172
010 |+ 12
001 1/2

30 4E FEAZS) C-center (172, 1/2, 0)-& /n3bd 8
fEe] MERE 2571 dojAle

S Cecc2=Cnn?

i 2 multiplicity Z = 8 ©|™ m-symmetry 7} 312 z
7} EEY SR space group Ccc2=Cnn2e
polar space group®}©}.

Space group No. 38, Amm 2 =Anc 2,

Origin on m m 2

Space group No. 25, P m m 2 + A-centerl| &
3he] o539 8o FEARES; deixlch:

(1) X, y7 z (2) —X, _y7 z (3) X, _yv z (4) —-X, y’ z
Gy x,y+1/2,z+1/2(6) —x, -y+ 1/2, z+ 1/2
N x-y+1/2,z+12 8) X, y+ 1/2,z+ 12

S Amm?2

Space group diagram"-& ZHEshH 1L EEREES
57l = Aozl
g0 2,//1001] at y = 1/491l 4] 24 HERE7} o=t

-1 00 0
0-10 |+ 12
0 01 172

DOxyz@—=x-y+12,z+12

o2-2] ¢//[010] at y=1/4°1A 218 FEAEZ} B
b

100 0
0-10 |t 1/2
001 1/2

©® x,-y+12,z+12 4) X, vy, 2

oH2-0) nf[100] A YR 448 BT} B o)
B 8fEe] S-S et
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-100 0
010 |+ 172
001 1/2

@) X, y+172,z+12(3) x, -y, z Q) =X, -y, z
G)x,y+1/2,z+1/2
S Amm2=Anc?2

#Z multiplicity Z =8 ©|™ m-symmetry 7} ) z
THEBYCZE space group Amm2=Anc?2 <
polar space group®]c}.

Space group No. 39,Abm2=Abc2=Acc?2

Originon b ¢ 2

Origin-& A|Y}= b//[100] 2} 2//[001] 25-8] o}-&-
3} 7o y = 1/4& A= mi010]°] v}

b/1[100]
-100 0
010 |+ 1/2
001 0
m//[010] at y = 1/4 2//10011
100 0 -1 00
0-10 |*[ 1/21=| 0 -10
001 0 001,

22 2001104 ©H5-2] 2f FERE} e

-1 00

0-10 | (DXyz(@2)—x -yz

0 01
ol F FEIRE m//[010] at y=1/49l RIEFO2A
o9 2 HEHEZ) B =

100 0

0-10 |*| 1/2

001 0

BG)x, —y+122,z (4 —x, y+1/2, z
1001 M= Lol EHE BIEE dad)

-100 0
010 (*] 12
001 0

FFAA %27

Lt 44f EEEEC] A-center (0 12 1/2)E tnshd
o229 8ffl FEAE) oAl

G)x,y+12, z+ 172 (6) —x, ~y+ 1/2, z+ 12
DX, -y, z+128)x,y,2+ 12
S Abm?2

°|F MRS vol A HiEeRE dojzinh
GA). 241001104 =52 2Mf FEFE7} 2o

-1 00
0-10
0 01

(1) X, Y, Z (2) X, 7Y, Z

o5 EEE c/1010]9 #fEF2A T3] 2R
FERE7} SE AN o]

100 0
0-10 |*f O
001 1/2

M x,—y,z+128)=x,y,z+1/2

ol 4fH FERRE b/[100]° BIET2ZA §/H
BERR7} B oAl

-100 0
010 |+ 172
001 0

@ —x,y+12,z(3)x,-y+1/2, z
6) =%, —y+ 12,2+ 12 5) x, y+ 1/2, z+ 172
SCAbm2=Abc?2

(). 2,//001] at y = 1/4o) A SF-&-2] 2{f FEAE
7hvhem

-100 0
0-10 |+ 1/2
0 01 1/2

X, y,z2(6) X% -y+1/2,z+1/2

o] & FEMEE c/[010] ) #EFo2A ThLe) 21f
FEREZ} sehn=] e
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100 0
0-10 (*| O
001 172

DX, -y, z+12 @) =, y+1/2, z
ol 5 HAEE c/[100]°] #HIFT oA 8 AR}

-100 0
010 (|t O
001 1/2

® X v,z+123)x,-y+1/2, 2 (2) =X, -V, z
Sy x,y+1/2,z+ 172
SCAbm2=Abc2=Acc?

HE multiplicity Z = 8 )™ m-symmetry 7} 913 z
7 &S A4S 7K = Z space group A bm 2 =

Abc2=Acc?2=< polar space group®|t}.

Space group No. 40, A ma 2 =A n n 2,
Originon 1 a 2

OriginS A= a//[010] £} 2//[001] 2H-€] oL

2ol x =145 A= mi[1001& e

m//[100] at x = 1/4

-100 1/2
010 |+ 0
001 0

a//[010] 2//1001]
100 1/2 -100
0-10 [+ 0 [=| 0-10
001 0 0 01

23 2001104 T2 2l R vhem

-1 00
0-10 | X yz@)—=x vz
0 01

ol 5 EEE a//[010] 9 #BfEFOZA 59| 21/

FEAZZ} SE A=

100 1/2
0-10 |*] 0
001 0

Orthorhombic Systemell &3 Space Groups®] %
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B)x+12, -y, z4) x+1/2,y, 2

m/[[010] at x = 1/41 X 9]¢} F—3F BEREZ}E 4
o}zl

-100

010

001
e 418 mEAEE-2 A-center (0 1/2 1/2) S hisha
B 8E PERZEZ) oA}

Gy x,y+ 12,2+ 12 (6) ~x, ~y+ 12,2+ 12
D x+12, -y+12,z+ 12
@& x+12,y+112, z+ 12
S Ama?
ol & FEfRE g5l dojzle
229 2//[001] at y = 140l A BH&-2) 248 PR

7} hew

-100 0
0-10 |+ 1/2
0 01 1/2

Mxy,z(6)—x -y+1/2,z+1/2

°|E MEAEE n//[010] at y =14 HfEFOEA
oh3-2] 28 EEREZ} 38 =

100 1/2
0-10 ¥ 12
001 172

Dy x+ 102, =y +1/2, 2+ 172 (4) —x+ 112, y, z

o| 5 47) FEMEE n//[100] at x = 1/4°)] #EFSZE
A 2F 8fif FEZ7) del R}

-100 1/2
010 |+ 12
001 1/2

@) =x+172,y+12,z+ 12 3) x+ 1/2, -y, z
@ =x-vzO0xy+1/2,z+1/2
S Ama2=Ann?2,

wt2}A] multiplicity Z = 8 1™ m-symmetry 7} 913
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27} FES] 7S 7IX| 22 space groupA ma 2 =
A n n 2,2 polar space group®]=t.

Space group No. 41, Aba2=Abn2=Acn?2,
Originon 1 n 2
Origin& AHA] &% b/[100] 3} a//[010], L8
T origin-g A= 2//[001] L2 &3} 7Eo]
bI100] = x = 1/45 18] o//[010]-S y=1/45
EETS dpsth
b//[100] at x = 1/4

-100 1/2
010+ 1/2
001 0
alll010] at y=1/4 2//[001]
100 172 -100
0-10 |+ 1/2 {=| 0-10
001 0 0 01

=3} origing A= /(01013 2//[001] E5-E
x = /432 2= of/[100]0] Qe Al

n//[010]
100 172
0-10 |[+] O
001 1/2
2//1001] c/lf100] at x = 1/4
-100 -100 172
0-10{=] 010 |+ O
0 01 001 1/2

=9 2001104 ©hE-2] 2fE BRI} e

-1 00
0-10
0 01

ol FEAEE a//[010]) at y=1/49] #EETOZA
o}L-2) 2f FEIEr} BT

M xyz@2) X -y 2z

100 172
0-10 [*] 1/2
001 0

B)x+12, —y+12, 24 —x+ 112, y+1/2, z

BXH - O

Rl

0 48 HEAEES] A-center (0 112 1/2)E fndtH
o}2-9] 8 HEFES} Hoixlt:

G)YX, y+12, 2+ 12 (6) —x, =y +1/2, z+ 1712
D x+12, -y, z+ 172 (8) x+ /2, y, z+ 1/2

S Aba?l
o] & EEEL o5 27HA] o FikeEE o
o},
GA). 210011914 o2 2l FEAEZ} RS
-1 00
0-10 (1) X,y Z (2) X, ~Y, Z
0 01

o] 5 FEE n/[010] 9 HEFTLEAM 32 248
HERET} e NS

100 1/2
0-10 |*[ O
001 172

D x+1/2, =y, z+ 12 8) x+ 172, y, z+ 1/2

o| 5 4fH HEIZE p//[100] at x = /4l BfpF s
A B 8 FEAESY deizlet

~-100 1/2
010 |+ 12
001 0

@ =x+12,y+12,zB)yx+ 112, ~y+1/2, z
©6) =%, -y+12,z+12 ) x, y+ 112, z+ 12
SAbal2=Abn?

(EA)). 2,//[001] at y = 1/41 4 T-3-2] 24H HEIE
7Fve

-100 0
0 -10 |*] 1/2
0 01 1/2

Xy z(6)—x -y+1/2,2+1/2

ol & FEMEZS n//[010]°)] BIET22A 52 2R
FEFEZ} B s
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100 1/2
0-10 [+ 0
001 1/2

NDx+12, -y, z+124) =x+12,y+1/2,z

ol & 41 HEFEE c//[100] at x = 1/4°)) HfEFFo=
A B g FERETL QoA

-100 1/2
010+ O
001 172

&) =x+172,y,z+123) x+ 12, -y+1/2, z
2) X, v zO)x,y+12,z+ 172
S Abal2=Abr2=Acn?2

H(Z. multiplicity Z =8 ©|™ m-symmetry 7} 9] z
7} EE e S 7R 22 space group A b a 2 =
Abn2=Acn 22 polar space group®] =,

Space group No. 42, Fmm2=Fba2=Fcn?2,

Origin on m m 2

Space group No. 25, P m m 2 + F-center )] #:3}
of th 2 16flHe] mefErt deolxlct

MxyzQ2)=x-v%z0B3)X%x-vz@ X, v,z
G)x,y+ 12,2+ 12 (6) %, -y+1/2, 2+ 12
M x,y+12,z+128) —x, y+ 172, z+ 112
O x+1/2,y,z+ 172 (10) =x + 172, -y, z+ 112
A x+1/2, =y, z+ 12 (12) x+ 12, y, z+ 112
(13) x+ 12, y+ 172, 2 (14) x + 172, =y + 112, =
A5y x+ 172, -y + 12,z (16) —x + 172, y+ 1/2, z
S Fmm?2

olE HEfEES

BRI
(). 2010011014 BH- 28 2Bl HelEF} o)

A2

s3] 37k BE HikeE®

-100
0-10
0 01

) xyz@2)x -y, z

°| 5 EEMEE a//[010) at y=1/4°] RIFFTOZA

Orthorhombic System®)] /&3 Space Groups®] i%:& 123

o2 2 EERE7) B =]

100 172
0-10 [*| 1/2
001 0

(A5) x+ 12, -y +1/2, 2 (16) x+ 12, y+ 1/2, z

o] & 41H FEMEEZ b//[100] at x=1/49 %(E3
A op-2 MR FEREZ} QoA

-100 1/2
010 (*| 1/2
001 0

kit 41 HEiEe) F-centerZ M3 1682 HEHE
7} Ao A,

S Fmm2=Fba?

(ZA). 2//1001] at y = 1414 o5 22 218
A7} doi x|

-1 00 0
0-10 |+ 172
0 01 1/2

(DX, y,z26)—x,-y+1/2,z+112

o| 5 FEAEE ¢//[010] at y=1/4° #HIEFTOZA
o2 2R HEAZY SE A=

100 0
0-10 [*]| 12
001 1/2

DX -y+12,2+12 @) x,y, z

ol & 4MH FAEE n//[100] ] #FTSEM 2 F 8
8 EEREZ) Dozl

-100 0
010 |+ 1/2
001 1/2

®) X y+12,z+12 3)x, -y, z
)X, -vzO)x,y+ 12,2+ 12

LE0 81@ EEfZe) F-center3 hisly 167)# oh&
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FERRZ} oAl
S Fmm2=Fba2=Fnc?2

(). 2,/1001] at y=1/494 o3 722 2fA

HERR7} doj=| 2

-1 00 0
0-10 (% 12
0 01 172

D x,y,z06)x,-y+12,z+1/2

ol & FEMEE n/010] 9 #ETLZA o-2-2] 2/
FERZ7} BN

100 1/2
0-10 ¥ 0
001 172

(A x+172, =y, z+12 (16) x+ 12, y+ 112, z

ol = 41H FEAEE c//[100] at y = 1/4°) #H{EFOZ
A B i FEAZZE el R

-100 0
010 (| 1/2
001 1/2

@) x,y+172,z+12 3) x, -y, z
(14) x+ 12, ~y+ 172, 20 x+ 172, y, z+ 112

L3 81@ PEAES F-center & fndbd 1671A] &
EERR7} deixiet.

S Fmm2=Fba2=Fnc2 =Fcn?2

HCE. multiplicity Z = 16°1% m-symmetry7} 312 z
7} 1£&2] 3S 7FX == space group F mm 2 =
Fba2=Fnc?2 =Fcn?2< polar space group
o|c}.

Space group No. 43, Fdd2 =F d d 2,

Originon 1 1 2

A space groupol| = origin®] $EE A QiR
2//[001]1 S 1438k space group diagram” o 2%
B & 4 9l o2 22 871A] symmetry ol

EREE - EAE - B - RHMKR

e EELEE

oith. #is A2 diamond glide plane-2 cen-

r EoAMut gl 3 | Hol= F
7HA] arrow ] H[a1.C.E {H¥ N(pairs of planes)
° 2 el Ao

-1 00
20011 0 -1 0 |5
0 01

-100 0
2/001Jaty=1/4:{ o 10 |+| 1/2

0 01 172

-1 00 1/2
2/001Tatx=14:| o —10 |+| o |;

0 01 1/2

-100 1/2
2/[001] at x=y=1/4:1 o 10 |+| 1/2
0 01 0

-100 174
difl0l atx=1/8:| o 10 |+ 1/4 |5

001 1/4

-100 3/4
diff100} at x=3/8:| ¢ 10 |+| -1/4

001 1/4

100 1/4
difioi0laty=1/8:| 910 |+| 1/4 |;

001 1/4

100 -1/4
diff010) aty=3/8:1 o-10 |+| 3/4

001 1/4

°| & symmetry & HollM F @ LIl b4 F3pbd 1
space group©l| Sl & symmetry 7} o ofgic)
= ruledl] Wl L symmetry5-2] fLEZ} E AT
7[M = DrA] FIE Bl

(1) d//[100] at x=1/8  d//[010] at y=1/8

-100 174 100 174
010 |*] 1/4 0-10 [*] 1/4
001 174 001 174
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2//{001] + B-center or 2,//[001] at x = 1/4

-100 1/2
=1 0-10 1+ 0
0 01 172

(2) di[100] at x = 1/8 2//{001] at x=y =1/4

-100 174 -100 172
010 1% 1/4 0-10 1+ 1/2
001 174 0 01 0

dl/010] at y =1/8

100 174
=1 0-10 |+ 1/4
001 174

(3) diff100] at x=1/8  d//[100] at x = 3/8

-100 174 -100 3/4
010 |t 1/4 010 |+ -1/4
001 1/4 001 1/4
B-center
100 1/2
=010 |* 0
001 1/2

AR ool dejzich. 240001191 e
symmetry matrixel| A = {@2] FERE7}F vt

-1 00
0-10
0 01

M x,y 2 2)—x, -y, z

o] F FEAZE d//[010] at y =1/8°] Y& symmetry
matrixel] fCASH 7 {Ee] R} BN

100 1/4
0-10 |*| 1/4
001 174

B x+1/4, -y+1/4,z+1/4
@) —x+1/4, y+1/4, 2+ 1/4

o] 5 M@ EEFZS)] F-centerZ gl t}h2-zte] X5
16fE9) Mt} FHE o)

BG)x, y+1/2, 2+ 12 (6) x, -y+1/2, z+ 172

Orthorhombic Systemell &% Space Groups®] % 125

(7 x+1/4, -y +3/4,z+3/4

8) —=x+1/4,y+3/4, z+3/4 (9 x+1/2, y, 2+ 1/2
(10) x+ 172, =y, z+ 172

(1) x+3/4, —y+ 1/4, z+ 3/4

(12) =x+3/4, y+ 1/4, z+ 3/4

(13) x+ 12, y+1/2,z (14) x+ 1/2, =y + 1/2, z
(15) x+3/4, -y +3/4, z + 1/4

(16) —x +3/4, y+3/4, z+ 1/4

dlo10] at y = 1/8 {5l d//[010] at y = 3/8-5 fi
st = s #R7T deiAld.

100 -1/4
0-10 (¥ 374
001 1/4

()= (15) x+3/4, =y + 3/4, z+ 1/4

()= (16) —x +3/4, y +3/4, 2+ 1/4
d/[100] at x=1/8-5 A3l = FUT KRV}
dofAlet.

-100 1/4
010 |*]| 1/4
001 174

MH— @ =x+14,y+1/4,z+1/4

Q)= Q) x+1/4, —y+1/4,z+1/4
d//[100] at x =3/8-S At FEMIT HR)
Adolzl},

-100 3/4
010 |+ -1/4
001 174

(H)— (16) —x+3/4, y+3/4, z+ 1/4
2)— (15) x+3/4, ~y+3/4, z+ 1/4
S Fdd?2

o1 HEE-S R0 E oi A,
2,/1001] at y=1/4°A o5 248 HEE7}F o

Ao
-1 00 0
0 -10 |+ 1/2
0 01 1/2
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DX y,z2(0)—=x,-y+1/2,2+12

o] F FEfEE d//[010] at y =1/8°] Y& symmetry
matrixell (XASHH F {#] HERE7} B ==
100 1/4
0-10 |*| 1/4
001 1/4

B)x+1/4, —y+1/4,z+ 1/4
@) —x+1/4, y+3/4, z+3/4

o] 5 44§ MEiZol] F-centerE insl kit 164H
o FEARE7} FHEch

S Fdd2=Fdd2

metA multiplicity Z =16 ©1™ m-symmetry 7} $)
2 27 {EBS S 7ML 2 space group Fd d 2
= F d d 2, polar space group®]©}.

Space group No. 44, I m m 2 =1 n n 2,

Origin on m m 2

Space group No. 25, P m m 2 + l-center & i3}
o o] 8fFl EEREE dech

Mxyz@Q X -vy2z0x-z2@ XYz
G)x+ 12, y+172,z+ 12

©6) x+172, -y +1/2, z+ 1/2

D x+12, -y+1/2, 2+ 172

B8 —=x+12,y+1/2,z- 12

S dmm2

o5 HEE TheRro)® Qol A},
2/1001] at x=y=14oIA ©-e-2) 2 FEfEr)
Ao) =)

-1 00 172
0 -10(* 1/2
0 01 1/2

DX yz®)—x+172,-y+1/72,z+1/2

o) 2 EEES nil010] at y =14 fEASR
SHe0) ofl KR} o)\

AL e
1 00 172
0-10 [H| 1/2
001 1/2

N x+172, —y+12,z+12(4) —x, v, z

EEC A4 FEAEON I-centerE hnald 2o 84@ Ak
EE ded

S Imm2=1Inn2,

@A multiplicity Z =8 )™ m-symmetry 7} 932
27} fE& 2 & 7FX| 22 space group [ m m 2 =
I n n 22 polar space group®]©}.

Space group No. 45, [ ba 2 =1c c 2,

Origin on ¢ ¢ 2

Space group No. 32, P b a 2 + I-centerl| &3}
of Thee| 8ff o} Sloalct,

Mxyz@) X -vz@x+12, -y+1/2,z
@ =x+12,y+ 12,25 x+ 12, y+ 12,2+ 112
6) x+ 172, —y+ 12, z+ 12 (7) x, -y, z+ 112
@) =x,y,z+1/2

S Iba?

ol 5 MHEEL ol ol ® o)
2,//[001] at x =y = 1/49)| &3} ©}2-2] 2{H2]
FERE7} o)A

-1 00 1/2
0-10 (¥ 1/2
0 01 172

M xyz2006)x+172,~y+12,2+1/2

FER 248 EBEE o1010)9) fCASH 24 mEEr)
B =

100 0
0-10 (*f O
001 172

D) x, -y, 2+ 12 @) —x+ 12, y+ 112,

LEC 418 FEREE o/[100]19) A Sl 41 FEREZ}
BmEe] 2F 8] e o)
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-100 0
010 |* o0
001 172

& X vyz+123)x+12, -y+1/2,z
2)—x,-v,z2(0) x+12, y+112,z+ 112
SoIba2=Icc?,

w}2bA] multiplicity Z = 8 ©]™ m-symmetry 7} 31
27V E&S] 23S 7FR1 22 space group [ b a2 =1
¢ ¢ 2, polar space group®]|c}.

Space group No. 46, I ma 2 =1 n ¢ 2,

Originonn a 2

Space group No. 28, P m a 2 + I-center ol &3}
of o220} 8fiil PERES} Poixict

D% y,z@2)=x -y,zB)x+12, -y, z

@ —=x+1/2,y,zB) x+12,y+ 112, z+ 172
6) x+1/2, - y+1/2, z+ 172

Dx,y+ 12,2+ 128 x, y+1/2,z+ 12

S Ima?

ol F HMEES the el = oAl
2,//[001] at x =y = 1/4 )] #3}e] o}-2-2) 21
HefE7} Ao A=

-100 172
0-10{* 1/2
0 01 1/2

DX, vz0)=x+1/72,-y+12, z+1/2

kA 218 BEREE ¢/[010] at y=1/4°) fXA3}I 2
i BEAZEZ) sENE) 32

100 0

0-10 [+] 1/2

001 1/2

M x,-y+12,z+124) x+1/2,y, z

LiC 418 FEREE- n/[100] ] Al 47 HEES}
EmeEn] 2% gl EiZe "ot

Orthorhombic Systemell B3t Space Groups®] %% 127

-100 0
010 |+ 12
001 1/2

® X, y+12,z+123)x+1/2, -y, z
Q)% v, zO)x+12, y+ 12, z+ 12

S Ima2=Inc?2

w2} multiplicity Z = 8 ©]™ m-symmetry 7} 912
z7F (EES] 3S 71X 22 space group [ ma 2 =
I n ¢ 2, polar space group®| T},

[3] Point group m m mOlA| 5:ME|= space
groups

Point group mmm - Laue groupell B 2E o]
point groupollA FHEHE ZE space group=
centrosymmetry(= inversion center = center of sym-

metry)E ZH=th

Space group No. 47, P m m m (P2/m 2/m 2/m)

Origin at centre (m m m)

A space group ol A1 lattice symmetry 2} origin
9] symmetry”} []—3}c}.

Origing A= m//[1001014 (1) x, v, z (8) —x, ,
z7} FHEF I origin- & A= mi[010]91A4 (7) x,
-y, z (2) X, -y, z5 1] o] & A FEAZE origing X
e mif001] o] fRAFSEA (6) x, ¥, =z 3) =X,
Y =z (4) %, ~y, =z (5) =%, -y, ~z 5| 1A mul-
tiplicity Z =8 o]= FEFZ[oll inversion center 7} 21¢]
P m m m< centrosymmetric space group®}t}.

Space group No. 48, P n n n (P2/n 2/n 2/n)

Origin choice 1

Origin at 2 2 2, at 1/4, 1/4, 1/4 from 1

nl[100] 2 #//[010] F} origin & A= 2//[001)
Aol oRe BMRERE w/[100] x=1/4S, 18

I n//[010]°] y= 1145 Agg 45 g}
n//[100] at x = 1/4 n/f[010] at y = 1/4
-100 172 100 172

010 |+ 1/2 0-10 |+| 1/2
001 172 )1 0 0 1 1/2
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2//1001]

-100
=1 0-~10
0 01

=3 o83 2] n//[100] o] x = /45 XYL i/

[001]®) z = 1/4-& A HH origing R|vR= 2//[010]
= dejAle
n//[100] at x = 1/4 n//[001} at z=1/4
-100 172 1] 100 1/2
010 |+ 172|010 |+ 12
001 172 [l 0 0-1 1/2
2//[010]
-100
=]l 010
0 0-1

Origin& Alvhe 2/[100]12 y=1/4< 2= n/
[010] 2 z=1/4E A= n/[001] 5 Fshd Lol
e},

n//[010] at y = 1/4

100 172
0-10 %) 12
001 1/2
n/f001] at z=1/4 2//1100]
100 1/2 100
010 (Y| 1/72F|06-10
00 -1 172 00 -1

22 24400110 =H] 28 FERE} vhes

-1 00
0-10
0 01

M x,yz2)x -y, 2

o] & EEAZE 2/010] | #IEF 22 A o-2-2] 21
REAE7} B hns e

-10 0
010
0 0-1

3)x,y,~z 4) x, ~y, -z

B - BBHE g4 A1 8} 3] %]
o] & 4ME FEIZE n/[100] at x = 1/42) matrixel] 1
ABhH A FERE) EAnE o

-100
010+
001

172
1/2
1/2

Sy =x+172,—y+ 172, —z+1/2
©6) x+ 12, y+1/2, —z+ 112
Mx+12, ~y+1/2, 2+ 112
B)x+12,y+1/2,z+ 112

multiplicity Z =88] (1/4, 1/4, 1/4) o)) inversion
center 7} 8lel P n n n& centrosymmetric space
groupo] =},

Space group No. 48, P n n n (P2/n 2/n 2/n)

origin choice 2

Origin at 1 at n n n, at —1/4, —1/4, ~1/4 from 222

Origing AvH= n//[100)3 #//[01012 F3}e o}
7] x=y = 14F A /(00118 A&t

n//[100] n//[010]
-100 0 10O 1/2
010 {*| 1/2 0~-10({*f 0
001 172 001 172

2/1001] at x=1/4, y=1/4

-100 172
=] 0-10|*) 1/2
0 01 0

2//[001] at x = 1/4 and y = 1/49] ©+& matrixel| A1

-1 00 1/2
0-10 |+ 1/2
0 01 0

MxvyzQ@ x+112,-y+1/2, 2

oniging A= n/f1010)1 A T2} oA FEIEAY

100 1/2
0-10 ¥ O
001 1/2
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Dx+12, vy, z+ 128 X%, y+1/2, z+ 112

E3C 4F FEAZY inversion centerS- operated}H T}
Lo M EErEz} B o)

-1 0 0
0-10
0 0 -1

S)—=x,-y,-z6)x+1/2, y+1/2, -z
3)=x+12,y, 2+ 12 4 x, -y+1/2, =z + 1/2

oh2}bA multiplicity Z = 8 ©]™ , FEfZRTel] inversion
center 7} 3le] P n n n< centrosymmetric space
group®| o},

Space group No. 49, P ¢ ¢ m (P2/c 2/c 2Im)

Origin at centre (2/m) at ¢ ¢ 2/m

2 ReZHE 3 symmetry S5 ¢//[100], c/
[010], 2//[00117} 5 origing A'd-& &4 U+t

¢//[100]
-100 0
010 |+ O
001 172

c/l[010] 2//1001]
100 0 -1 00
0-101[* 0 = 0-10
001 172 0 01

w2bx] 200110 M B8] F fl FERRZ} Aol

-100
0-10
6 01

c/[010] A oH&-2f F @ FEAE7} =™

(1) X, Y7 VA (2) —X, _y YA

1060 0
0-10 |*] O
001 1/2

) x, =y, z+ 12 (8) =x, y, z+ 112

1010} M kiiel 72 RS ] dojal,

Orthorhombic Systemell B3} Space Groups®] #FHE 129

-100 0
010 |t O
001 1/2

209 44H FEAE] inversion centerZ #{E3IH A
29 PN BAEZ} EnE e

-10 0
0-10
0 0 -1

S)—=x-y,-z®6)x,y,-z (3) Xx,y,—z+1/2
@D x, -y, —z+ 12

multiplicity Z = 8], EEFERel] inversion center”}
%lel P ¢ ¢ mE centrosymmetric space group®] v},

Space group No. 50, P b a n (P2/b 2/a 2/n)

Origin choice 1 "

Origin at 2 2 2/n, at 1/4, 1/4, O from 1

Origin- AWA] 9= 5/[100] 3 a//[010], 28]
I origing A|vhs 2/[0011258 553t 2ke] b/
[100]©] x = 1/4-& AW}, a//[010]7} y = 1/4& A
L

bl[100] at x=1/4

-100 172
010 |+ 1/2
001 0
a/ll010] at y = 1/4 2//1001]
100 1/2 -100
0-10 |*| 172 F| 0 -10
001 0 0 01

Origin& Av}= 2/[001)° orging& A= n/f
[001]& F38HH TH7e] (1/4, /4, 0)ell )= 19
Aozt

2//1001] nf/[100]

-100 100 1/2
0-10) 010 |*| 1/2
0 01 00 -1 0
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1 at (1/4, 1/, 0)

-10 0 1/2
= 0-10 |¥] 1/2
0 0 -1 0

210011904 B3] 2ff FEREZ} o

-1 00
0-10
0 01

a/[[010) at y =1/4°~ ©h&2] 2fH HEHE} sam
2l

(1) X, ya 4 (4) X, _Y9 —Z

100 172
0-10 (¥ 1/2
0601 0

D x+ 12, -y+1/2,2(6) x+ 172, y+ 112, ~z

bi/[100] at x = 1/4 9| A T}5-2) 44f B} &=
o] X5 8= wc}.

-100 172
010 %] 1/2
001 0

®) x+172, y+1/2, 2z (5) —x +1/2, -y + 1/2, —z
2)=x-v.z03) =Xy, -2

m2bA multiplicity Z =8 ©}7), 25 (1/4, 1/4, 0) )
inversion center 7} 91¢] P b a n (Origin choice 1)
< centrosymmetric space group®|c}.

Space group No. 50, P b a n (P2/b 2/a 2/n)

Origin choice 2

Origin at 1 at b a n, at —1/4, —1/4, 0 from 2 2 2

Origing AIVR= b/[10019) a//[01012 338 o}
=2 KR} 2ol x=y=1/49] U 2/[001]S
o

b/I[100] a/l[010]
-100 0 100 1/2
010 [+ 1/2 0-10 [t 0
001 0 001 0

A -

EXH - Bk =24 837

2/1001] at x=y=1/4

-1 00 172
=10 -10 [+ 1/2
0 01 0

el 1ol x=y=14% Ak 20011 S F
3 /{0011 A=}

1 2//1001] at x =y = 1/4
-100 || -100 1/2
0-10 1 0-10]+ 1/2
00-1)l 001 0

n/lf001]
100 1/2
=010 [+| 1/2
00 -1 0

2//1001) at x=1/4 and y=1/44 =52 F s
B} e

-100 1/2
0-10 (+] 1/2
0 01 0

DxyzQ)=x+172,vy+12,z

alll010)A A =52 F FEiE7} B s 52

100 1/2
0-10{+ 0
001 0

Nx+12, -y, 28 —=x,y+1/2, z
kA€ 4 FEAE) inversion centerS operate3hH X
T+ 8{ES] mEAEE F o

O) =% -y, zZz ) x+12, y+ 112, —z

Q) x+12,y, 2@ x,-y+ 112, —z

multiplicity Z = 8°]7}, EEIZRe)| inversion center”}
4l P b a n (Origin choice 2)-2 centrosymmetric
space group®| o

Space group No. 51, P m m a (P2,/m 2/m 2/a)
Origin at centre (2/m) at 2, 2/m a
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Origin g A“YFe 2//1000% 2//[01018 Fatal  $19) 248 BA%E 200101 fKAs] g9 T

X = /45 A= 2//[01017F Dol A PERE7} 3EIN=
2,//[100] 2//1010] 10 0
100 172 | =10 0 010
0-10 [+ 0 010 00-1
00 -1 0 0 0-1

3 xy-z@)x+172, -y, -z

2//[001] at x = 1/4
[001) at x FEC 418 FEARE inversion center ol #{EsPd o}

-1 00 1/2 29 M @1‘5‘;7} BN o
=0 0-10(* 0
001 0 O) %, ~y,~z (6) x+1/2, y, =z

7 X, -y, 2 (8) —x + 112, y,
origin& Ay 2,//[100] 3 m//[010]& F3b alf (D %, -y, z (8) —x y, Z

[001717} i}, multiplicity Z =8 ]9} P m m a-2 centrosymmetric
space group®] T},
2,//[100] mi[010] po]xﬂ_ﬂr-l-:;{_ 8} soace srounell Sl summet
00 ] 0 001 metry 7} E|ojobgtch= rule” & EMStY sym-
metry 52| s Toh= #BE-S fEE sl
oo 9h2. 2 space groupel S MRS B
100 172
=1 010 |+ o0 Space group No. 52, P n n a (P2/n 2,/n 2/a)
00 -1 0 Originat 1 onn 1 a
el T o ms e Space group diagram” ¢l Q1% 2//[001] at x = 1/4
3‘3;“:;‘/[30 gli’é}m‘ne FERE =L  ested 2ol ot 1o A
1 2,//[100] -100 1/2
100100 1/2 O -10)* 0
0-10 | 0-10 [+] 0 001 0
0 0-1]) 00 -1 0 DXy, 2 Q) x+172, -y, 2
m//[100] at x = 1/4 8 218 EEREE 2,/[010] at x =z = 1/4 1] A5}
100 1/2 of o 2fEe] s Qeix 1
=] 010 |t 0
001 0 -100 1/2
010 [+ 12
22 2/[001] at x=1/40H THe-2] F EEEs} 0 0-1 1/2
e 3
B)=x+12,y+ 122, =z + 172
-1 00 1/2 @ x,-y+172, —z+ 112
ool 0 inversion center o ficsted 418 HEfErl s n]o]

S 8fES] MEAER =)o) multiplicity Z=8 ¢]" P
DXy zQ) —x+172, -y, z n n @ centrosymmetric space group®]©h.
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Space group No. 53, P m n a (P2/m 2/n 2,/a) Space group No. 55, P b a m (P2,/b 2,/a 2/m)
Origin at centre (2/m) at 2/m n 1 Origin at centre (2/m)

Space group diagram"” ol] 1= 2//[001] ) #3}
ool 2ES] FEREZ) dolA

Space group diagram" ol 1= a//[[001) at z = 1/4
o f&kate] B39 282 A7} dojx)

-100 1/2 100
0-10 ]+ 0 0 =10 | DX y.z@2)-x ~y,z
0 01 1/2

0 01
Mx,y,z2@2)y=x+12,-y,z+1/2

2,//1010] at x = 1/49]] fk3led T}2-2] 2MA2) KBRS}
3 2f FEREE 21010 at x=z = 149 feAShe]  SEMNEH

2R FEARZ} B =
-100 172
~10 0 1/2 010 |+ 172
010 |+ o0 00-1 0
00-1 172 3) x+172,y+1/2, —z @) x+1/2, -y +1/2, -z
@B)—=x+1/2,y, 2+ 112 (4) x, -y, -z
inversion center ol f&k3sled 44 EEIEZ} EHNE
inversion centerl] #3}e] 4@ FEE} EMH]  w® gfEe) HUEZ o) multiplicity Z=8o]" P
o 8{ES] HEARZ Ho] multiplicity Z=8°1" P p 4 m centrosymmetric space group®] =},
m n a centrosymmetric space group®]t}.
Space group No. 56, P ¢ ¢ n (P2,/c 2,/c 2/n)
Space group No. 54, P ¢ ¢ a (P2,/c 2/c 2/a) Originat Lonl 1n
Originat lon 1 ca Space group diagram” el )& 2/[001] at x=y=
Space group diagram” ol 3= 2/[001] at x=1/4 /40l &3k TF&-2] AUHS] FEAES} doix] 3
o fK3le] 2] 2fFe] 7} HoiA|
-100 1/2
-1 00 1/2 0-10 1+ 12
0 01 0

D%y, 2 ) %+ 12, -y, DX yz@2) —=x+172, -y+1/2, 2

&= A
010 |+ o 010 |+ 12
0 0-—1 1/2 0 0-1 1/2

B)—x,y, -2+ 12 @) x+1/2, =y, 2+ 112 G)—x, y+ 112, 2+ 12 4) x+ 1/2, -y, ~z + 1/2

inversion_center o] K3} 448 EEAE7} BN=o]  inversion center o] K3}ed 4{E EEAZ/} sEinE o)
B 81 MEFER = o] multiplicity Z=8 ]2} P

2T 89 EEAER Eo] multiplicity Z=8¢]"] P

¢ ¢ o centrosymmetric space group®] v} ¢ ¢ = centrosymmetric space group®]t},
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Space group No. 57, P b ¢ m (P2/b 2,/c 2,/m)

Origin at lonb12,

Space group diagram”el] 31& 2,//[001]°)] #&3}od
o2 2fE9] FERE7) Aol

-1 00 0
0-10|* 0
6 01 1/2

M xy2zQ2)—x -y, z+1/2

2,//[010] at z = 1/4°]] #is}te] ©}2-2] 22 FEfE7}
B

-10 0 0
010 [+] 1/2
0 0-1 1/2

3) X, y+172, -z+12 @) x, -y+1/2, =

inversion center o} #&k3}] 4{H FEAZ} BIn=] o]
25 8o MEAER ¥ o] multiplicity Z=8°]™ P
b ¢ m= centrosymmetric space group®] oF.

Space group No. 58, P n n m (P2,/n 2,/n 2/im)

Origin at centre (2/m)

Space group diagram” ol ¢l 2//[001] *l] &3}
oo 2Ee] FEFESF o

-1 00
0-10
0 01

2,/1010] at x =z = 1/4 91| #3}o] oF-&<) 2{ES] K
17} B =

M xyz2) =X -y,z

-10 0 172
010 [+] 172
0 0-1 1/2

3)—=x+12,y+ 172, -z+ 172
@ x+12, —y+1/2, 2+ 112

inversion center®l] #K&}o] 44[ FEFEZ} EMNE o] =
T 8] FEEAER = o] multiplicity Z=8°]" P n
n m= centrosymmetric space group®| =},

Orthorhombic Systemel] &3t Space Groups®] & 133

Space group No. 59, P m m n (P2,/m 2,/m 2/n)

Origin choice 1

Origin at m m 2/n, at 1/4, 1/4, 0 from 1

Space group diagram” ol] $1& 2//[001] ¢ 1% &}e]
ohe2) offe] HfErh Hof AT

-1 00
0-10
0 01

2,//[010] at x = 1/4)) #Kk3}e] oF&-2] 24E<] rEsE~s}
Bm=

Mxyz@2)-x -y z

-100 1/2
010 |+ 12
0 0-1 0

B)x+172,y+12, 2z @d) x+ 172, -y+ 112, —z

Lat x =y =1/40] f&k3}e] oh-2 4MES) MEAEs] 8

=
10 0 1/2
0-10 |+ 1/2
0 0 -1 0

5) x+172, -y + 172, =z (6) x+ 1/2, y+ 1/2, =z
MNDx,-v, 2@ —x,y, z

multiplicity Z =8 °]™ , 2 (1/4, 1/4, 0) ¢l inversion
center 7} 8Jo1 P m m n= centrosymmetric space
group®| o}

Space group No. 59, P m m n (P2,/m 2,/m 2/n)

Origin choice 2

Origin at 1at 2,2, n, at =1/4, —1/4, 0 from m m 2

Space group diagram”j| Q)& 2/[001] at x=y =
1/491) 13}t oh-5-2] 2] FEAEZF A olx|H

-1 00 1/2
0-10 || 1/2
0 01 0

D xy,z@2)yx+172,-y+1/2, 2

2,/M101011] fste] w5-2] 2] EEARZ} & ==
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-100 0
010 |+ 172
0 0-1 0

) —=x, y+ 172, -z (4) x + 1/2, -y, —z

inversion center ol &k3lo] 4{F BAEZ} 38N o]
EF 8fHe] EEZEZ. =o] multiplicity Z=8°]0] P
m m n¥= centrosymmetric space group®] k.

Space group No. 60, P b ¢ n (P2,/b 2/c 2,/n)

Origin atlonlcl

Space group diagram” e}l Sl 2,/[001] at x =y
=1/4°1) {Ksted hg-o] 2{Ee] MAEr} ol 3

-1 00 1/2
0-101+| 1/2
0 01 1/2

WXy, z@Q)—x+12,~y+1/2,z+ 112

2//1010] at z =1/4 )| K3} o}-2-2) 21H) FEAE}

B insEw
-100 0
010 [+ 0
00-1 1/2

B) =X, ¥, —z+ 12 (A) x+ 172, -y + 172, -2

inversion_center of] 1Kk3te] 4{F FEAZE7} ENS o]
5 8189 R Heol multiplicity Z =8 ]9 P
b ¢ n= centrosymmetric space group©) T,

Space group No. 61, P b ¢ a (P2,/b 2,/c 2,/a)

Origin at 1

Space group diagram” ol Sl 2,//[001] at x =1/
4ol] k3l -5 2fle) HitEs) dolx) 1

-1 00 172
0-~-101|+ 0
0 01 172

M xyz@)=x+1/2, -y, z+12

2,//10101 at z = 1/4°1] K3}y }-3-o) 24fe] mEAZ~}

B - BBk 8274 2] 8} 3] %
Py iRche]

-100 0

010 [+ 1/2

0 0-1 1/2

B) =X, y+ 1/2, =z + 112
@) x+112, -y + 172, =2+ 12

inversion center o] f%3lod 4{F MEAZ7} B hnE o]
25 8l A2 o] multplicity Z=8<]® P
b ¢ a%= centrosymmetric space group©)t}.

Space group No. 62, P n m a (P2,/n 2,/m 2,/a)

Origin at lonl 2,1

Space group diagram" o] gl 2,//[001] at x=1/4
ol festo] The2] 2fe] A} Sdojx|

-1 00 1/2
0-~-10 |+ o0
0 01 1/2

MDXyz@2)—x+1/2,-y,z+12
2//1010]°]] ficsle] oh2-2) 2ffe] HEAES) B %™

-100 0
010 |+ 12
00-1 0

Q) X, y+1/2, -z (@) x+ 172, =y + 1/2, ~z + 1/2

inversion center | f&3ale] 41{f REAZS} B /= o]
B 8MES] EHEZ Ho] multiplicity Z=8¢] P
n m ax centrosymmetric space group®) =,

Space group No. 63, C m ¢ m (C2/m 2/c 2,/m)

Origin at centre (2/m) at 2/m ¢ 2,

Space group diagram"el 31+= 2,//[001]e) {&3}
o] 2] HEAEs} deix 1

-1 00 0
0-101|+ o0
0 01 172

DXy zQ)—=x, -y, z+122
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2//1010) at c=1/4°] #3}e] 5] 2MES] EERRV}

=
100 0
010 |+ O
0 0-1 1/2

B)=x,y,—z+ 124 x, -y, -z

inversion center ol fk3}ed 4{F MERE} SENE ]
BF 8fEe) FEMER o] multiplicity Z=8°]" C
m ¢ m= centrosymmetric space group®|t}.

Space group No. 64, C m ¢ a (C2/m 2/c 2,/a)

Origin at centre (2/m) at 2/m n 1

Space group diagram” el Sl ©-&2] 2,//[001)
at y =1/42} symmetry matrix o] A} 2{# FEMZE7} o
SR

-1 00 0
0 -10 1% 1/2
0 01 1/2

DX y,zQ) =X ~y+1/2,2+1/2

LA 2fE MRS oHEel 2//[010] at z=1/49]
symmetry matrixel] {CASFe] 2 EFE7E AR

-10 0 0
010 |+ 1/2
0 0-1 1/2

B)x,y+12, 2+ 12 @4)x, ~y, z

inversion center ol K3l 418 REAZ7} BNE
C-centered lattice o] #&3}e] =% 1602 M~}
oz},

Mxy,zQ —x-y+12,z+12

3)—x, y+12,—z+12 4) x, -y, =z

5)-x,-y, -z () X, y+ 1/2, -2+ 1/2

DX -y+172,z+128) —x,y, z

O x+12, y+1/2,2(10) =x+1/2, -y, z+ 1/2
() —=x+12,y, z+12 (12) x+ 12, -y + 172, —z
(13) x+ 172, -y + 12, =z

14y x+ 172, y, —z+ 172 (15) x + 172, =y, z+ 1/2

Orthorhombic Systemell &gt Space Groups®] FHE 135

(16) x+ 172, y+1/2, z

T MESL Tl 27bA KikeEE oo
A},

(RA ). all[001] at z=1/4°1A F & FEHE7}F
o)A
100 0
010 |+ 1/2
00 -1 1/2

Ox, vz x+1/2,y, z+1/2

FEC 24H FEAZEZE ¢//[010] at y = 1/4 ] AT 2
8 EEREZ} sE M=

100 0
0-10 %[ 1/2
001 172

D x,-y+1/2,2z+12 (12) x+ 172, =y + 1/2, —z
EC 41 FEAEE /[100]9] fCASHHE 4 {F PEIE
7} sEnEe) 25 sEE g

-100
010
001

®) —x,yz({11)=x+172,y, —z+ 12
Q) =%, ~y+1/2, z+ 12 (13) =x + 112, -y + 12, -z

30 81 PEIZe] C-centerZ fnsld 8{@Q] MEAEZ}
BmEle] 25 162 Hot

S Cmcea

(ZA). bi/[001] at z=1/4014 F @ KEE7}F 4

o] A 2

100 0
010 |+ 1/2
00 -1 1/2

Hx,y,z(©O)x,y+172, z+1/2

FEC 21F EIEE ¢//[010] at y=1/49) fEASE 2
{6 PEREZ} Ehn= 3L
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100 0
0-10 |+ 1/2
001 1/2

(D x, =y +1/2, 2+ 12 4) x, ~y, -z

ERE 418 FERRE mi110019 RASIE 4 18 EEAE
7} iemEe] 25 8z "o

-100
010
001

B —x,y,z(A) —x, y+ 12, z+ 112
(2 X, =y +1/2, z+ 12 (13) =, ~y, —z

kAC 81 EEEell C-centerZ fnsls /) M=~}
ENse] BF 162 o).

S Cmca=Cmch

5= multiplicity Z=16°]"1 Cmca=Cmc b=
centrosymmetric space group®|t}.

Space group No. 65, Cmmm =Cb an
Origin at centre (im m m)
Space group No. 47, P m m m + C-center o] &

ahof T8} 16/ MR} ol AIe,

DXyz2Q X -vz23) =Xy ~Z@ X ~y, -2
5) =%, =y, 2O X, y, -z (N X, -y, 2z 8) =X, y, 2
O x+172, y+112,2 (10) —x+ 12, -y + 1/2, z

(D) x+ 12, y+ 12, 2 (12) x+ 112, -y + 112, —z
(13) x+ 172, =y + 12, 2 (14 x+ 1/2, y+ 1/2, -z
(15) x+1/2, -y +1/2, 2 (16) —x+ 1/2, y+ 1/2, 2

S Cmmm
ol & FEEIEE vl HiEOREE Hezit),

n//[001] %] symmetry matrix oA 2{f EEHES} o
o 2}

100 1/2
010 (¥ 1/2
00-1 0

Dxyz(A)x+1/2, y+1/2, =

H2AY A

a{/1010] at y = 1/4 2] symmetry matrix oA 24 1
17} doi=

100 172
0-10 |+ 1/2
001 0

(2) x+ 172, -y +1/2, z (4) x, ~y, -z

b//[100] at x =1/4 2] symmetry matrix o] A] 2 1@ FE
27} Aol ==

-100 1/2
010 |+ 1/2
001 0

(16) x+1/2, y+1/2, 2 (3) —x, y, —z
Q) =X, ~y, z (13) x + 112, -y + 172, —z

30 84 PEREC) C-center = mmebd 1648 M)
Qi

S Cmmm=Cban

w2}A multiplicity Z = 169]™), BEFERH4)] inversion
center7F 9ol Cmm m = C b a n2 centrosym-
metric space group®] .

Space group No. 66, Cccm=Cnann

Origin at centre (2/m) at ¢ ¢ 2/m

Space group No. 49, P ¢ ¢ m + C-centerof] %3}
o 16fH2] HERE7} doiAlt,

DXz =xX-yz3B) X,y -z+1/2

DX, -y, -z+1205)=x,-y, 20X, y, -2

N X, =y, z+12(@8) —=x,y, 2+ 1/2

) x+12, y+12, z 10y —x+ 12, ~y+ 12 z
A =x+ 12, y+1/2, ~z+ 12

(12) x+ 1/2, -y + 172, -z + 112

(13) x+ 112, -y + 172, ~z (14) x + 1/2, y+ 1/2, —z
(A5) x+1/2, -y + 1/2, z+ 112

(16) x+ U2, y+1/2, 2+ 112

S Cceccem

o] & FEEEL o3 do] E fejAle)
n//1001) 9] symmetry matrix oA 218 FEREZ}
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oA 31
100 1/2
010 |t 1/2
00-1 0

X yz(A) x+12,y+1/2, -2

r//[010] at y = 1/4°] symmetry matrix o] 4] 21# /&
17} Ao A=

100 172
0-10 |+ 1/2
001 172

(15) x+ 172, y+ 172, z+ 12 (4) x, -y, z+ 1/2

r{/[100] at x = 1/42] symmetry matrix o]~ 4/
%7} sEm=d

-100 1/2
010 %+ 1/2
001 1/2

(16) x+ 172, y+ 12, z+ 172 (3) —=x, ,
@ —=x-y,z13)-x+12,-y+ 12, -z

-2+ 1/2

F3¢ 84 REIZOl C-center = fndls 1648 FEIZEZ}
Aoz,

“Ccem=Cnnn

w2} A Multiplicity Z = 16 ©] ™ , FEAZ[Ele]] inversion
center 7} 919 Cccm = C n n n- centrosymme-
tric space group®|T}.

Space group No. 67, Cmma=Cba b (C2im
2/m 2/a)

Origin at centre (2/m) at 2/m 2,/a a

Space group diagram” ol S} 2//[001] at y = 1/4
oA ) 2 M8 HfE o)A 2

-100 0
0-10 |+ 1/2
0 01 0

M x,y,z2)—x -y+12, z

Orthorhombic Systemell B3} Space Groups®] & 137

LR 248 EEIEE 20010190 fiABt RS2 2
il FERE7} o)A

-100 0
010 |+ 172
0 0-1 0

3y xy+12,-z@x, -y, =z

inversion centerol] #&3}e] 4{H FEAZ7) =2

S)—x%-y,-—zO X, y+12,z (N x,-y+1/2, z
(8) —X, y9 z

C-centered lattice o] k3l =% 161HS] FEIZ~}
dejzic),

O x+12,y+12,z (10) x+ 172, —y, z
(D) =x+12,y, -z (12) x+ 1/2, ~y + 172, =z
(13) x+ 172, -y + 12, ~z (14) x+ 1/2, ¥, -z
(15) x+ 172, -y, z (16) x + 1/2, y+ 1/2, z

o5 WSS ol 2710 HESE Qo)
Ao},
(). alll001]o14 S22 2 18 HtErh )

2™

100 1/2
010 |*f 0
00-1 0

M xy,z(©)x+1/2,y -z

BEE 24E FEAEE m//[010] at v=1/49] {SASHe
29 2 m%ﬂ Aoz

100 0
0-10 |+ 12
001 0

Ty x, =y + 112, 2 (15) x+ 1/2, ~y + 112, =z

Fie 4E EEZ 10016 oAk ohee) 4
1l e 1ol A)e)
100
010
001
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@ —x,vz(l)—x+172,y, -z
2 —=x, -y+ 12,z (10) ~=x + 172, -y, -z

biEC FEfZell C-center 2 stz A ¥ 16109
FERE7} o]z},

S Cmma

(EA). U011 S22 2 8 R} o]
A]e]

100 0
010 [*| 1/2
00-1 0

(1) XYz (6) Xyt 1/2, -z

22 24 HEAEE g/[010]9)] A oH2-9] 2 R
JEREZ} Qo] x5t

100 1/2
0-10 |*f O
001 0

(15) x+ 172, -y, z 12y x+ 112, -y + 1/2, —=

LA 448 EEREE p/[100] at x =1/4¢] A
o2-9] 4 FEIE7} dolxH

-100 1/2
010 [*t] 1/2
001 0

(16) x+ 122, y+ 12,z (11) x+ 172, y, —z
2y —=x,-y+1/2,2(5) <X, -y, 2z

» =
it

L3 EEREel C-center & hNdl= A 16 {Ef

HERE} Qo) A1),
S Cmma=Cbhbab

#% 2 multiplicity Z=16°1" Cmma=Cbhab
= centrosymmetric space group®|c}.

Space group No. 68, Ccca=Cnnb (C2/c 2/
¢ 2/c)

Origin Choice 1

Origin at 2 2 2 at 2/n 2/n 2, at 0, 1/4, 1/4 from 1

R - BB =24 e5]A

S-S g el A ke HETS ook
(). allf001] at z= 1414 TF&7o] 2{f
57} o] 7)5]

100 1/2
010 (¥ O
00 -1 1/2

M xy,z®x+12,y,—z+1/2

kEE A FEAES ¢//[010] at y = 1/49) {EAS o}
=9 2 f@ EERE7} B M= AL

100 0
0-10 |*| 1/2
001 172

N x,—y+ 12,2+ 12 4y x+ 172, -y + 1/2, =z

L2 48 FERRE c//[100] at x = 1/4°l] fEAS}e ot
L9 4 {8 FERE7) AR

-100 172
0101+ ©
001 172

®) x+172,y,z+ 172 3) =%, y, -z
Q) =x+12, -y+12,z2 (5) x -y +1/2, —z+ 1/2

LIk 84@ EEiZel] C-centerE hndlwd 16{He] HEiE
7} deizle,

Mxy,z@—=x+12, —y+1/2,23) X, y, -2
@ x+172, -y+12, -z (5) =x, -y+ /2, —z+ 172
©6)x+12,y, 2+ 12 (7) x, -y + 1/2, 2+ 1/2
®) —x+1/2,y, z+12 Q) x+1/2, y+1/2, z
10) =x, =y, z (11) =x+ 12, y + 1/2, -2z

(12) x, =y, =z (13) —x + 12, -y, —z+ 1/2

14y x, y+ 12, =z+ 172 (15) x + 172, =y, z + 1/2
16) x, y+1/2, z+ 1/2

S Ccecca

(EA). bi/001] at 7= 141 A} TH-2) 2 | R
7} Qi A=

100 0
0t 0 [*| 1/2
00-1 1/2
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Mxyz(®)x,y+12, —z+1/2

30 248 EEEE /(010191 fEASE o529 2 A
PEIZEZ) B =T

100 1/2
0-10 1+ 0
001 1/2

() x+1/2, ~y, z+ 112 @) x + 112, —y + 112, —=z

R 4E BEIRE n//[10019] RASF B39 4 R
PERR7} Aol A

-100 0
010 |*] 1/2
001 1/2

® x, y+1/2,z+112(3)—x,y, -z
) =x+12, v+ 12,2 (5) x+ 172, -y, -z + 12

FEC REFEol C-center = Mdted 25 16102 HEAZ
7} ezl

S Ccca=Cnnb

u}etA] multiplicity Z = 16 ©]® | inversion center 7}
(1/4, 0, /4) 2} (0, 174, U4 lel Ccca=Cn
n b2 centrosymmetric space group®|t}.

Space group No. 68, Ccca=Cnnb (C2/c 2/
¢ 2/c)

Origin Choice 2

Origin at | at n ¢ a, at 0, —1/4, —1/4 from 2 2 2

Space group No. 54 P ¢ ¢ a + C-centered lattice

of #&3le] 16/H2] MEE7E izl

Mxyz@=x+12,-v,z203) =Xy, -z+12
@) x+ 172, -y, 2+ 112 (5) =, -y, —z

©) x+172,y, -z (D X, -y, z+ 12

@) x+1/2,y,z+ 12 9 x+ 12, y+1/2, z
A0 ~x, —=y+ 12,z (1) =x+ 172, y+ 172, =z + 1/2
(A2) x, -y + 172, —z+ 12 (13) x+ 112, -y + 12, —2
14y x, y+ 12, =z (15) x + 1/2, =y + 1/2, z+ 1/2
16) —x, y+ 172, z+ 12

S Ccca

Orthorhombic Systemell B3t Space Groups®] ¥ 139

o] & JEMEE vhSFtel = dojxlh
Space group diagram" ¢llA] b/[001] A T}-2-2)
2 M FERE7Y o x|

100 0
010 |+ 1/2
00-1 0

Mx, vz x, y+1/72, —z

EEC 21E HERES n/[010] at y=1/49) A
oh&-2) 2 A HEREZ} GeiR) 1

100 172
0-10 [* 172
001 1/2

(15) x+ 172, -y + 172, z+ 112
@ x+172, -y, -z+ 1/2

B3 AR RS nl(100]] fXASEY H5-2] 4
KERR7} Aoy A

-100 0
010 % 1/2
001 172

(16) =x, y+ 172, z+ 112 3) —x, y, -z + 1/2
2) x+1/2, -y, z (13) —x+ 1/2, -y + 1/2, ~z

b30 FEAES) C-centered lattice ol 3} 2% 16
o] FEAZE7} dol et

S Ccca=Cnnb

w}2bA multiplicity Z = 167, FERZRell inversion
center7} 8le] C ¢ ¢ a = C n n b= centrosymme-
tric space group®]©}.

Space group No. 69, Fmmm=Fban=F
ncb=Fcna

Origin at centre (m m m)

Space group No. 47, P m m m + F-centerol] #&
3hod 32{f9] FEMEZ} AoiAlr.

Mxz2)-x-vyz203) Xy -z@ X ~y,-2
O x-y,zO X,y -Zz()x,-Y,z208 XYz
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O x, y+1/2,z+1/2 (10) —x, =y + 112, z+ 172

(1) x, y+ 12, z+ 12 12) x, -y + 1/2, =z + 12
13) =%, =y + 172, —z+ 12 (14) x, y + 1/2, =z + 1/2
(15) x, -y + 172, z+ 12 (16) —x, y+ 1/2, z+ 112
A x+12,y, 2+ 172 18) —x + 172, =y, z+ 12
(19) =x+12,y, 2+ 12 Q0) x + 12, =y, z + 112
@) =x+172, -y, Zz+ 12 22y x+ 112, y, -z + 12
23)x+1/2, -y, z+ 172 (24) x+ 1/2, y, z+ 1/2
25) x+ 12, y+ 12,2 26) x+ 1/2, -y + 1/2, z
QR =x+12,y+172, —z 28) x+ 12, -y + 1/2, =
29) x+ 172, -y + 12, -z (30) x + 172, y+ 1/2, —z
Gl x+1/2, -y +1/2,2 (32) =x+ 112, y + 1/2, z

S Fmmm
ol & MEMEE vhge] kA HESRE dojAlh
(RA). n00114A oF2-2] 218 FEEr} Aol
Ao

100 1/2
010 |+ 12
00-1 0

M x,y,z@0)x+172,y+ 172, -z

i 24 PEEEE /010 =1/4° fKAs}A

o2-9) 2 fR HEAET} Polx] L

100 1/2
0-10 {*| 1/2
001 0

B x+172, y+ 12,z 4 x, -y, =

kR A EREE b[100] at x =1/40] XA}
oheo] 4 ) RS} o} A

-100 1/2
010 |* 1/2
001 0

32y x+12,y+1/2,z(3) =X, vy, -z
2)—x,-y,z 29 —x+ 112, -y+1/2, -z

Inversion center®} F-centered latticeol] #K3}ed 324[
o] EIEE dxr

ERH - K g=dA g s]A)

(EA). bUL0OL] at 7= 14514 &) 2 [ KEAE
7 Aol Ao}

100 0
010 |*| 12
00-1 172

DOx,y,z(04) x, y+1/2, -2+ 172

kEE 28 EEAEZ ¢//[010] at y = 1/4°]) Al o}
59 2 A FEREZ} el 3L

100 0
0-10 [+ 172
001 1/2

23y x, ~y+ 12, z+1/2 (4) x, -y, —z

i 4F BEE p/[100]0)] fEASI] SS9 4 A
FEIE7} o] &)

-100 0
010 |+ 1/2
001 1/2

(16) —x, y+ 12, z+ 172 (3) X, y, ~z
Q) —x, -y, z (13) —=x, -y +1/2, —z+ 1/2

Inversion center®} F-centered latticeol] #3}ed 327}
9 AFE v}

(). al/001] at z =1/4° A ©}-3-2] 2 & BEEE
7} QoA

100 172
010 |*] O
00-1 1/2

)X, y,z20Q2) x+ 12, y, —z+172

EAE oA EEREE p00]9) FCASe] SHS] 2 (A
i} Qo) x)m

100 1/2
0-10|*[ O
001 1/2

(A5) x+ 172, =y, z+ 172 4) x, -y, —Z
EEC 4{E FEAEE c/[100] ay x =1/4°) {LA3Z}tA
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ool 4 8 AR AR 2

-100 172
010 (*t] O
001 1/2

4) x+12,y,z+ 12 3) X, y, -z
@) —=x, -y, z (21) x+1/2, -y, =z + 12

Inversion center®} F-centered latticeol] &3}t 32{f
o] FEARE At

a}2}bA multiplicity Z =32 ]9, EEAZER] inver-
sion center 7} 91©] space group Fmmm=F b a
n=Fncbh=Fcna centrosymmetric space
groupe| o}

Space group No. 70, F d d d (F2/d 2/d 2/d)
Origin choice 1

Origin at 2 2 2, at —1/8, —1/8, —1/8 from 1
Origing Avh= 2 2 24}e]ofl = ohg BiME7} 2l

2//1100] 2//1010] 2//1001}
100 -10 0 -100
0-10 010 |=] 0-10
00 -1 0 0-1 0 01

o2 7o) (1/8, 1/8, 1/8)5 A vp= IS’*]' 2//[100], 2/
/1010], 2//[0011& AFolell A diamond glide plane 5
o] FHEHA),

latx=y=z=1/8  2//[100]

-1 00 174 100
0-10 (¥ 1/4] 0-10
0 0 -1 174 | 0 0 -1

d/f[100] at x = 1/8

-100 174
=1 010 |+ 1/4
001 174

latx=y=z=1/8  2//[010]

-10 0 174 || -10 0
0-10 [*] 1/4 010
0 0 -1 174 0 0-1

Orthorhombic Systemell B3} Space Groups?] #H 141

d//010] at y = 1/8

100 174
=1 0-10 |*| 174
001 174

latx=y=z=1/8  2//[001]

-100 174 || -1 0 O
0-10 (¥ 1/4 0-10
0 0 -1 1/4 0 01

diffoo1] at z=1/8

100 1/4
=1 010 |t 1/4
00-1 1/4

2100)  di[100] at x = 1/8

100 -100 1/4
0-10 010 |+ 1/4
00 -1 001 174

-10 0 174
=l 0-10 |* -1/4
0 0 -1 -1/4

— |

atx=1/8 &y=z=3/8

-1 00 174
=1 0-10 |* 3/4
0 0 -1 374

2//11010] d//[010] at y = 1/8

-100 100 174
010 0-10 |*| 1/4
0 0-1 001 1/4

-10 0 ~1/4
=1 0-10 |*f 1/4
0 0 -1 -1/4

— |

aty=18 &x=z=3/8

-10 0 374
= 0-10 (¥ 1/4
0 0 -1 3/4
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2//[001]) d//001] at z=1/8

-100 100 174
0-10}) 010 |*| 174
0 01 00-1 1/4

-10 0 -1/4
0-10 |* -1/4
0 0 -1 1/4

-10 0 3/4
0-10 {*| 3/4

latx=y=38&z=1/8
[ 0 0 -1 1/4

1Tatx=y=38 & z=1/8 2//[100]

-1 0 0 3/4 10 0
0-10 |+ 3741 0-10
0 0 -1 174 { 0 0 -1
-100 3/4
=1 010 (¥ 3/4
001 174

d/l[100] at x =3/8

-100 3/4
= 010 (¥ -1/4
001 174

1atx=y=38 & z=1/8 2//[010]

-1 0 0 374 || -10 0

0-10 {*+ 3/4 010

0 0 -1 1/4 0 0-1
100 3/4

= 0~-10 (*+| 3/4
001 1/4

dli010] at y =3/8

-100 ~1/4
= 010+ 374
001 174

1atx=1/8 & y=2z=3/8 2//[001]
10 0 174 -1 00
0-10 [+|3/4( 0-10
0 0 -1 3/4 0 0 01

EREE - XA - S - A g=AA s 57|

100 174
=101 0 |t 3/4
00-1 374

d/f001} at z=3/8

100 1/4
={01 0 [*| -1/4
00-1 3/4

uhebA 2/10011%) 9] symmetry matrix o)A 5
fEe] EERE7} Ve 3

-1 00
0-10 | (DXy,z2(@Q)—x ~yz
0 01

1o 2 MEEEES- 2//[010]12) symmetry matrixol] fX;
Adte] oo 2 HEAZZY B s

-100

010 |Bxy-z@x-y-z

0 0-1
Ao 4@ FEFEESES dI/001] at z=1/8°) &
symmetry matrix ol fCAZ}H o}5-9] 4 fFe) mEE
7} &g}

100 1/4
010 |*| 1/4
00-1 174

S) —=x+ 14, -y+1/4, —z+ 1/4
6)x+1/4, y+1/4, —z+ 1/4
(M x+1/4, —y+1/4, 2+ 1/4
8)—x+1/4,y+1/4, z+1/4

ol & 8 HEAZell F-center & fushd 2E 321M<)
FERZ} B o

w2k multiplicity Z =32 )™ | inversion center
7F (1/4, 1/4, 1/4) Bsell 9lo] space group F d d d
(origin choice 1)-> centrosymmetric space group

o)},

Space group No. 70, F d d d (F2/d 2/d 2/d)

Origin choice 2
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Origin at 1 at d d d, at 1/8, 1/8, 1/8 from 2 2 2
Origin &] #5225 }5-9 symmetry matrix

Orthorhombic Systemell &3t Space Groups®] ##

7} RS &5 A
B -10 0
' o-10 |
0 0 -1
-100 0
difiool: | o 10 |+| 1/4
001 1/4
100 1/4
dinoio]l: | o-10 |+| o |s
001 1/4
100 174
difitdl} =} 01 0 |+| 1/4
00-1 0
100
2/[100)aty=z=1/8:| g -1 0O
00 -1
-100
2//[010]atx=z=1/8:| o 1 0
0 0-1
-100
2//[001] atx=y=1/8:| o —10
0 01
3 symmetry matrix
—‘—‘ nﬁég—j— 9\11:]'
1 dl/[100]
-1 00 -100 0
0-10 010 |+ 1/4
0 0 -1 001 1/4
100
=1 0-10 |t -1/4
00 -1 -1/4

2//1100] at y =z =3/8

100 0

= 0-10 |* 3/4

00 -1 3/4

0
1/4
1/4

1/4
0
174

1/4
174
0

E27H 952 symmetry

1
-10 0
0-10
0 0 -1

-100
= 010 [+
0 0-1

di010]
100 174
0-10 (¥ O
001 1/4

-1/4
0
-174

2//[010] at x=z=3/8

-10 0 3/4
=l 010 |+ O

0 0-1 3/4

1 dioo1]
100|100 1/4
0-10 1010 [*| 1/4
0 0-1)l00-1 0

100 ~1/4
=l 0-10 |+ -1/4

0 01 0

-100
=| 0-10 |+
001
2/[001] at x=y =
-1

0-10 +
0 0

d/f[100] at x =

-100
=} 010 |t
001

2/[100] at y=z=1/8

100 0

0-10 |*| 1/4
00 -1 1/4

2//[001] at x=y =3/8

3/4
3/4
0

dl{f010]

100

0-10 |+

001
1/4

1/2
-1/4
174

d/noot1]

100
010
00-1

di010] at y = 1/4

100
=1 0-10 |t
001

174
1/2
-1/4

174

1/4

[

/4
/4
0

[

143
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2//[010] at z=x=1/8 d//[001]
-100 1/4 -100 0
010 (t+ 0 010 |t 1/4
0 0-1 1/4 001 1/4

d/ffo01] at z=1/4

100 -1/4
=010 |+ 1/4
00-1 172

2//1001] at x=y =3/8°] ©22| symmetry matrix
ol A o] offl FEAE7} vhe ™

-100 374
0-10(+| 374
0 01 0

()X, y, 2 (2) —x +3/4, -y +3/4, z

2//{010] at x=2z=3/8%] 22| symmeiry matrix
o EEAZ (1) At oheg don

0 3/4
0 |*| O
-1 3/4

-1

O'—O

0
0
(3) —x + 3/, y, ~z + 3/4

2//1100] at y=z=3/82] 52| symmetry matrix
of BEAR & RAZI g8 deoh

100 0
0-10 (+| 3/4
00 -1 3/4

@) x,-y+3/4, —z+3/4

o] 5 M EfZe]l inversion centers #E3HH ohg-

o] ME HEREY B =3

S —x, -y, -z (©6)x+1/4, -y+1/4, =z
M x+1/4, -y, z+1/4 (8) x, y+ 14, 2+ 1/4

o] % 8{H EEiZe)| F-centerZ fnsldH EF 321H<]
FEAE7) #HEE e, welA multiplicity Z =32 o]

F d d d& centrosymmetric space group ]},

%A =247 g5 %|
Space group No. 71, Im m m=Innn
Origin at centre (m m m)

Space group No. 47 P m m m + I-center ol %3}

o] 16MH FEREZ} deixln)

Mxyz@ —=x-v203 X%y -2z2@x -y =z
O)x-v—zOXxy,—z(MNx,~y,z2@8 -z V.2
O x+12, y+1/2,2+ 172

10) x+1/2, -y+ 12, z+ 1/2

A1) =x+ 12, y+ 172, =z + 112

(12) x+ 172, -y +1/2, z+ 1/2

A3) x+ 12, -y + 172, -z + 12

) x+12, y+1/2, —z+ 12

AS)y x+ 122, -y + 112, z+ 1/2

16) x+ 172, y+1/2, z+ 172

“Immm
o5 HIEE-E Thatel® dolAlnt

n//[001] at z=1/4°] ©}3-2] symmetry matrix oI
A o9 offl RS Yo T

100 1/2
010 |+ 1/2
00-1 172

Dx,y,z(A4) x+12, y+ 172, —z+ 172

L 20 RS ni(010] at y=1/4°] H59
symmetry matrlx°1] fAS T 3-8 doH

100 172
0-10 1%} 1/2
001 172

(A5 x+1/2, =y +1/2, z+ 112 (4) x, -y, -z

nE 44@ EETE nl“ !ﬁ!l at x=1/4 -/] D}——/]
symmetry matrixel] fASF] THE-& ok

-100 1/2
010 (*] 172
001 1/2

(16) x+ 12, y+1/2,z+1/2 3) X, y, -z
2) =x, =y, z (13) x+ 172, =y + 12, -z + 112

Inversion centerel] f&k3}e] 8fES] FEIZ7} &zt
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S Immm=Innn 2100 0
#= multiplicity Z = 1601 | 7ol inversion 0 10(* 0
001 172

center 7t 9le} Im m m = I n n n- centrosymme-
tric space group®]T.

Space group No. 72, I bam=1Iccn

Origin at centre (2/m) at ¢ ¢ 2/m

Space group No. S5, P b a m + I-center ¢} &3}
of &9 16/8S) et} QeI Ak,

Wxyz@2 X% -vz@3) x+1/2,y+1/2, -z

@ x+172, -y + 12, =z (5) =, -y, —z

O x,y,~z{DHx+12, -y+1/2, z

Q) —=x+12, y+ 112,z x+ /2, y+1/2, 2+ 1/2
(10) x+ 12, -y + 122, z+ 12 (1) =%, y, 2+ 112

(12) X, =y, z+ 12 (13) x+ 122, -y + 12, = + 12
(14) x+ 12, y+1/2, ~z+ 172 (15) x, -y, z+ 12

16) =x, y, z+ 1/2

S lbam

o] & HREL threlE dojaln

Space group diagram” o} 4] n//[001] at z=1/42}
59 symmetry matrix A} ©H5-9) 218 PEAEZL
Hem

100 172
010 |+ 1/2
00-1 172

OXyz(AHx+1/2, y+172, 2+ 112

L§€ 24@ @H‘%!’:% Cllu!l()l-o/l ‘:1*%‘94 sym_tnetry
maitrixef fRASt o3& dow

hed

1 00 0
0-10 |+ 0
001 1/2

A5)x, -y, z+ 172 (4) x+ 172, -y + 1/2, —z

R 4 ERE /10019 HH5e] symmetry
matrixel] fEAS F-8 A=)

16) —=x, y, z+ 12 3) x+ 12, y+ 1/2, =z
2) —x, ~y, z (13) =x+ 1/2, ~y+ 112, =z + 1/2

Inversion center®l] #&3le] 8{He] FEAZE7} sEMmE
S Ibam=Iccn

w}e}A) multiplicity Z = 16 )%, originell 1] §l¢)
Ibam=1ccn< centrosymmetric space group

o).

Space group No. 73, I bca=1cab

Origin at latcab

Space group No. 61, P b ¢ a + I-center o] 13}
o 16{l EE7} Qolxldt

DX, y,2zQ2)=x+12, -y, z+1/2

@)X, y+1/2,-z+1/2 (4) x+ 12, -y + 172, —z
5)—x, -y, z () x+12,y, 2+ 12

D x,-y+12,z+1/28) x+12, y+12,z
O x+12,y+12,z+ 12 (10) —x, -y+ 172, z
Ay —x+1/2,y, -z (12) x, -y, ~z+ 1/2

(13) x+ 12, y+ 12, z+ 12 (14) x, y+ /2, =2
(A5) x+1/2, =y, z (16) =x, v, z+ 112

ol F BMESE E )T dojAlr.

B/[00119) T52] symmetry matrix ) A -2
2R EEFEZY L} e

100 0
010 [*] 1/2
00-1 0

MOxyz(4)x,y+1/2, -z

ki 2F EEE o/[010)9] TS0 symmetry
matrixel] fEAS}d TS dor

100 1/2
0-10 (+{ O
001 0
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A5 x+ 12, -y, z @) x+ 12, -y + 12, —z

R 48 RS /100)9] 9] symmetry
matrixel] fEABte] o2& dEoh:

-100 0
010+ O
001 1/2

16) x,y,z+12 3) =<, y+1/2, z+ 12
2 =x+1/2, -y, z+ 1/2
(13) x+ 122, -y +1/2, =z + 172

Inversion centerol] #£3}e] 82 FEAE~Z} B s}
S Ibca=Icab

w2} multiplicity Z = 16©]™, originol] 10] 9le] I
b c a=1ca b centrosymmetric space group®|t}.

Space group No. 74, Im ma=1nnb (I2/m
2,/m 2,/a)

Origin at centre (2/m) at 2/m 2,/n b

Space group diagram” el 3l m/[100]°} &
symmetry matrix| Al ©3-2] 2 FEAEZ} o)A

-100
010
001

$1o] HEIEE m//[010] at y=1/4°] symmetry mat-
rixell fAAs}e] o}3-2] = @ MEEs}F EmA ).

Dxyz0® xvy12

100 0
0-10 |*| 1/2
001 0

Q)% -y+12,z(N x,-y+1/2, z

o] 5 448 FEAZS) inversion center £} I-centered lat-
tice 2] symmetry & @I 2F 16{E2] HEiE}
Bl Azl=4

Mxyz2Q2) —x-y+12,23)=x,y+1/72, -z
@Dx,-y,—z0)x, -y, 226X, y+1/2, -z
M x,-y+12,28)x,y, 2z

Q) x+12,y+12,z+ 12

SR e

(10) x+172, =y, z+ 12 (1) x+ 12, y, 2+ 112
(12) x+ 172, =y +1/2, =z + 12

(13) ~x + 172, -y + 112, -z + 1/2

(14) x+1/2,y, —z+ 172 (15) x + 112, =y, z+ 1/2
(16) —x+1/2, y+1/2, z+ 112

alll001] at z=1/4°1 M= $le} EHEEE FEET
o] Qdejzlc}.

100 1/2
010 |t 0
00-1 1/2
S Imma

ol E EES-E el dojzlr)
510011 9) TH&-2] symmetry matrix ol A TH2-2)
Al PERZEZ} o

100 0
010 [*] 1/2
00-1 0

Dx,y,z6)x,y+1/2, -2

LI 2ME EEE a/010]9] 2] symmetry
matrixel] fEASF] 3-8 d.on

100 1/2
0-10 |+ 0
001 172

A5y x+ 172, =y, z+ 172
(12) x+ 172, =y + 1/2, -z + 1/2

Lid 48 EAEES n/[100] at x=1/4°] =29
symmetry matrixel] fC A3t T8 =}

-100 1/2
010 [+ 1/2
001 172

16) x+ 172, y+1/2, 2+ 112
A —=x+12,y, -2+ 172 2) X%, -y+1/2, z
(5) =X, =y, —Z

I-centerZ SNl 8ffe] REAZEZ} EAn=El o).
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S Imma=Innb

wl2bA] multiplicity Z = 1619 , originell 1°] %1¢]
Imma=1Inn b2 centrosymmetric space group

o).
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