Tetragonal 4 14
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. O’—‘O+ O O+
4
14O O
1o OF
+O _O+ Q) O+
* O
.0 © O
Origin on 4
N"-‘vn;gﬁggag?:&‘;i?s- Co-ordinates of equivalent positions
and point symmetry
(0,0,0, %!%!%)‘l’
8 c 1 xyz; %jz; 9.z P,%,2.

4 b 2 03z 3,00z
2 a 4 00,z

14

5
4

Conditions limiting
possible reflections

General:

hkl: h+k+1=2n
00/: (I=2n)

Special: as above, plus
hkl: 1=2n; (h+k=2n)

no extra conditions
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Origin at 4
™ -oter of positions, Co-ordinates of equivalent positions

“Lckoff notation,
=2 point symumetry

& g L xawz Xz »Xxz Pl
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Conditions limit
possible reflectic

General:
Rkl h+k+1=2n

Special: as above on



Tetragonal 422 P4,22 No. 91 P41 2 23

4
i 1 }
o 1+ A_ 14 Iy 3 3 3
1300 % ¥ oxne AN Vil “\i/é WA
R | AR 1
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1 I+ 1 14 1
e e WL uT
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z&*OOg— Ei*‘QO%)— g;/\t\g %/‘L\% é/¢\i
i i 3
Origin at 4,21 ([001][010])
N&,myg‘igggggtiﬁ?s, Co-ordinates of equivalent positions Conditions limiting
and point symmetry possible reflections
General:
8 d 1 xpz; Xpbtz pxttz piitz hkl: No conditions
i xi-zn pAi-z yxi-z 00 i=dn

H00: No conditions

Special: as above, plus
4 c 2 x)x:g; f’fli; x,f,é; f,x,g- Okf: I_—2f1+i or 4?3

4 b 2 320, BEE xbh Bhi

Khl: [=2n+1 or 4n
4 a 2 O)x!o; O,fri'; xyoa%; f,D,i-
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3 P3 J P4

Tetragonal No. 1
4
©- ®-
+O . "(._)_ @ - ___?
O+ O |
X0 -®
' ® 4
®- ®-
*O ) 0 +
+
o © -®
Origin at 4
N‘”,:j}‘lb::)[‘l’l;g?:t'l‘gfﬂs Co-ordinates of equivalent positions Conditions limiting
and point symmetry possible reflections
General;
4 h 1 xpz X255 p4i Faxi hkl: No conditions
Special:
2 g 2 Orész; %JOJZ_' hko. }li |k=2”
2 f 2 Kz 42 1
2 e 2 0,0,z 00,
1 d 4 Lih
» No conditions
1 e 4 3,1,0.
1 b 4 0,0,
1 a 4 0,00.
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P4

Tetragonal 4 P4 No. 75 1
4
+ O+
+O 9_ +(0) .
o O pafel
— [ ] * ()
+
o © 0 P .
+ + b
+O o +O O
Origin on 4
vaﬂ;‘c’ﬁgl‘;{;gﬁg‘m& Co-ordinates of equivalent positions Conditions limiting
and point symmetry possible reflections
General:
4 d 1 xyz;, £jz; pXz Fxz hkl: No conditions
00/: No conditions
Special:
2 ¢ 2 0,4,z; 1,0,z hkl: h+k=2n
1 b 4 Liz
Mo conditions
1 a 4 0,0,z
Tetragonal 4 P4, No. 76 %
Ci
1 OI*
po ' uo © y
e 1o @
[ A )
LA 14
o O(f.}_ 0 O& $
2+0 +O
Origin on 4,

4 a "1

xyz; Epi+z; pxi+z; opiitz

General:

hkl: No conditions
00l I=4n



Tetragonal 4/m " Pd/m
+(D- O +@-_®+
+DF O +(D-ED+
+(:D- D+ +G_D_—j®+
0 @

Number of positions,
Wyckoff notation,
and point symmetry

8 ! 1
4 k m
4 J m
4 i 2
2 h 4
2 g 4
2 f 2m
2 e 2/m
1 d 4/m
1 ¢ 4fm
1 b 4m

1 a 4/m

Origin at centre (4/m)

Co-ordinates of equivalent positions

X3z Ejz xoni; XhE
xz yAz pxI; yXL

xyh X3 Fad; nak
%0, £50; #x0; 3,350
0,4,z; 40,z; 04,7; 3,0,7.-
biz Lz

0,0,z; 0,0,z

0.4,4; 3,04,

0,4,0; 4,0,0.

5.5.%

14,0

0,0,3.

0,0,0.

No. 83

P\ — —3

2

P4/m

1
C4h

Conditions limiting
possible reflections

General:

hkl:

007

Special:

}ND conditions
hkl: h+k=2n

}Nn conditions

] hkl: h+k=2n

No conditions

hk0: ]No conditions



3 No. 77 P4, 4 Tetragonal
4
O+ O+
+O i +Q_ é n
L~ OF +
3#0O 3#+O)
! 4 ’
i
()% + O +
ol | o .
O+ +
+#O 1#+O
Origin on 4,
Dymeibar o] ipesitiony Co-ordinates of equivalent positions Conditions limiting
and” point symmetry possible reflections
General:
4 X0z, Xz phxisrn pRi+z hkl: No conditions
00: 1=2n
Special: as above, plus
2 04,z; 1.03+=z hkl: hak+1=2n
2 ‘&"Jz’z, :}5éié+z‘
hkl: 1=2n
2 0,0,z; 0,0,4+z.
4 3 No. 78 P4, 4  Tetragonal
! O
O+ +
$+O '_ii O % ¢
[ +
po O nq ©
l_..._.. ) +
| + o(%i—
#O | 3O | * P
wo @ #O
Origin on 4,
General:
4 X0,z EpAitz Pxigta yAiiz hkl: No conditions

00/: I=4n



P 242/m

:4h

MNumber of positions,
Wyckoff notation,
and point symmetry

8 k 1
4 g m
4 i 2
4 h 2
4 g 2‘
2 i 4
2 e q
2 d 2/m
2 c 2/m
2 b 2/m
2 a 2/m

No.84 Pl
+®§-®ﬁ+ W OF
HOF" Lo
'_@1_— ®§+ _+®Jf_h]®é+

X, 0,23
X025

x,y,0;
0.4,z
B A
0,0,z;
PR
0,0,};
0,3,
0,3,0;
4,40;
0,0,0;

EJhz;

x}yiz;

Origin at centre (2/m) on 42'

Co-ordinates of equivalent positions

Ptz
)-’,X,%“—Z;

ead

»x}4z;
y;f,% —Z,

Jxt opxL

%!0!'13"*'2;
é'!"}!'}"_z;

0,0,4+z;

%)0!%_2-
’})%5% —Z.
0,0,4—z.

Led

4/m  Tetragonal

o |

Led

Conditions limiting
possible reflections

General:

hkl: No conditions
hk0: No conditions
00 I=2n

Special: as above, plus

no extra conditions

hkl: h+k+1=2n

hkl: 1=2n

rhkl: h+k+1=2n

J

}hke’: [=2n



P422
Di

Tetragonal 422 P422 No. 89

L% P NNt \/
'Qo’c%’ Rl v N

it vl

SS—— - i o —

/ AN

D B \¢ 7,
oote 4 D /)N /¢\ /\L\a

Origin at 422

Number of positions - ) T Py : . B et
Wyckoff notation, Co-ordirates of equivalent positions Conditions limiting
and point symmetry _ possible reflections
General:
& r 1 xyz %5z EpE x5 No conditions

VEZ yxz, yE%z Juxz

Special:
4 o 2 x30; 30; 1x0; $,%0. )

4 H 2 x04 x04 0Ox3; 071
4 m 2 xidh &b bxd LD
4 ! 2 x00; #0,0; 0,x0; 0,%0.

No conditions

4 k 2 xxd; %5 £x) xik

4 i 2 xx0; £%0; 5x0; x%0. |
4 i 2 Ohn 045 40z 3OZ hil: h+k=2n
2 h 4 %lé’z; *!'&’5'

No conditions
2 z 4 00,z 00z
2 f 22 104 Ohd

hkl: h+k=2n
2 e 222 1,0,0; 0,30
1 d 42 3,41
1 ¢ 42 33,0,

No conditions

1 b 42 00,4

1 a 42 000.
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International Tables for Crystallography (2006). Vol. A, Space group 123, pp. 430-431.

Patterson symmetry P4/mmm

1
P4/mmm D., 4/mmm
No. 123 P 4/m2/m2/m
‘ O S
N~ N ‘@ -0~ -
+D- e -+ +D-
ol S
o
4
Slo &
\ A d / +(» - -(bh+ +(]»- i
-~ \°/ o~ M) ® ®
AN /N AN OSRGE @
96 S
Origin at centre (4/mmm)
Asymmetric unit 0<x<3; 0<y<i; 0<z<4% x<y
Symmetry operations
H 1 2) 2 0,0,z 3) 47 0,0,z 4) 4 0,0,z
(5) 2 0,y,0 ©6) 2 x,0,0 (7) 2 xx,0 8) 2 x70
© 1 0,0,0 (10) m x,y,0 (11) 4* 0,0,z; 0,0,0 (12) 4 0,0,z; 0,0,0
(13) m x,0,z (14) m 0,y,z (15) m x,%,z (16) m x,x,z

Tetragonal

®
_®+

- _®+

=

I@+

_®+

+€D|

Maximal non-isomorphic subgroups

I [2]1 P4m2 (115) 1; 2; 7; 8; 11; 12; 13; 14
[21P42m (111) 1; 2; 5, 6; 11; 12; 15; 16
[21P4mm (99) 1; 2; 3; 4; 13; 14; 15; 16
[2]1 P422(89) 1; 2; 3,4, 5,6, 7; 8
[21P4/m11(P4/m, 83) 1; 2; 3; 4; 9; 10; 11; 12
[21P2/m12/m(Cmmm, 65) 1; 2; 7; 8; 9; 10; 15; 16
[21P2/m2/m1 (Pmmm,47) 1; 2; 5; 6; 9; 10; 13; 14

IIa none
IIb  [2]P4,/mcm (¢ =2¢)(132); [2] P4,/mmc (¢ = 2¢) (131);

[2]1P4/mcc (¢ =2c) (124);

[21C4/emm (a' = 2a,b' = 2b) (P4/nmm, 129); [2] C4/mmd (a' = 2a,b = 2b) (P4/mbm, 127);
[2]1C4/emd (a' =2a,b’ =2b) (P4/nbm, 125); [21 F4/mmc (a’ = 2a,b' = 2b,¢' = 2¢) (I4/mcm, 140);

[2] F4/mmm (@ =2a,b' = 2b,¢ = 2¢) (I4/mmm, 139)

Maximal isomorphic subgroups of lowest index

Ilc [2]P4/mmm (¢ =2¢)(123); [2] C4/mmm (a’ = 2a,b' = 2b) (P4/mmm, 123)

Minimal non-isomorphic supergroups
I [31Pm3m(221)
11 [2]114/mmm (139)
Copyright © 2006 International Union of Crystallography
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CONTINUED No. 123 P4/mmm

Generators selected (1); 7(1,0,0); 7(0,1,0); #(0,0,1); (2); (3); (5); (9)

Positions
Multiplicity, Coordinates Reflection conditions
Wyckoff letter,
Site symmetry General:
16 u 1 (1) x,y,z 2) x,9,z 3) y,x,z 4) y, %,z no conditions
(5) x,y,2 6) x,y,2 (7 y,x,2 (8) y,%,2
) x5,z (10) x,y,2 an y,x.z (12) y,x,z
(13) x,y,z (14) x,y,z (15) y,x,z (16) y,x,z
Special:
8 +t .m. X,%,2 X,3,2 30X, 3,%,2 no extra conditions
X7%7Z X7%7Z ;7‘x’_ %7272
8§ s .m. x,0,z x,0,z 0,x,z 0,%,z no extra conditions
x,0,Z x,0,Z 0,x,7z 0,%,z
8 r m X,X,7 X,%,z XX,z X,%,7 no extra conditions
X,X,Z X,X,Z X,X,Z X, X,z
8 g m XV, 3 %V,3 V,X, 3 VX, 3 no extra conditions
‘f’y’z x?)_}’% y7x72 y?'f?%
8 p m.. x,y,0 x,9,0 ¥,x,0 ¥,%,0 no extra conditions
‘f’y70 ‘x’}_}70 y?‘x70 .)_/"f70
4 o m2m. X, 3,3 X, 5,3 1x,4 1,%,4 no extra conditions
4 n m2m. x,3,0 x,1,0 1,x,0 1,%,0 no extra conditions
4 m m2m. x,0,1 x,0,1 0,x,3 0,%,3 no extra conditions
4 | m2m. x,0,0 x,0,0 0,x,0 0,x,0 no extra conditions
4 k m.2m X,X, 3 XX 3 XX, 3 xX,X, 1 no extra conditions
4 j m.2m x,x,0 x,%,0 x,x,0 x,%,0 no extra conditions
4 i 2mm. 0,1,z 1,0,z 0,3,Z $,0,Z hkl : h+k=2n
2 h 4mm 3,3,2 3.3.2 no extra conditions
2 g 4mm 0,0,z 0,0,z no extra conditions
2 f mmm. 0,:,0 1,0,0 hkl : h+k=2n
2 e mmm. 0,1, 1,0, hkl © h+k=2n
1 d 4/mmm 5y353 no extra conditions
1 ¢ 4/mmm 1,3,0 no extra conditions
1L b 4/mmm 0,0,14 no extra conditions
1 a 4/mmm 0,0,0 no extra conditions

Symmetry of special projections

Along [001] p4dmm Along [100] p2mm Along [110] p2mm
a=a b =b a=b b=c a’ =;(—a+b) b=c
Origin at 0,0,z Origin at x,0,0 Origin at x,x,0

(Continued on preceding page)
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