
Crystallography. - Calculatian of the stereagraphic pale figure of the 
cubic lattice far any given direction [H KL]. Il. By W. MAY. (Com~ 
municated by Prof. J. M. BURGERS.) 

(Communicated at the meeting of Mareh 29. 1947.) 

5. Explanatian of the tables. 
As was remarked in section 1. in the case of the cubic face~centered 

lattice it is sufficient to construct the standard projections far the [1 1 Oh 
[0 0 1 h [1 1 2 h [1 3 0] ~ and [1 1 1] ~direction. These proj ections were 
calculated for a radius R of 10 cm with an accuracy in the coordinates of 
evel'y point of 0.1 mmo which is bettel' than ean be aehieved in plotting 

these distances. 
The choice of the planes for which the coordinates are calculated is 

direetly dependant on the fact that the projections are intended for the 
cubic faee~centered lattice. In the following tables only those plan es with 
.2 h2 -<: 56 4 ) and indices all even or odd are present. but every set of 
indices has been reduced to the simplest form as in LAUE photographs 
different orders are superimposed. In the projections of SCHIEBOLD and 
SACHS the size of the spots gives an indication of the intensity of the 
X~ray reflections from the planes. It seems to us that the smallest possible 
spots are preferabie; the important poies ({ 1 OO}. {IlO} and {lIl}) 
can be indicated in the usual way. This procedure is also used by BARRETT 

in his book 2). 
In the tables 5) are recorded the coordinates x and y in mm for every 

pole. In the heading of each table is given: 

a. the indices of the projection direction; 

b. the equations for x and y as calculated from the general equations 
(5) of section 4 for the special case; 

c. a schematic representation of the axes (the positive part of each 
axis is indicated by an arrow). the indices of the pole at the centre and of 
the poies at the points of intersection of the axes and the reference drcle. 

In the tab les the sets of indices of poles lying on the reference circle are 

preceded by I 
Finally it must be remarked that the standard projection [00 1] cannot 

be calcuIated from the general equations (5). as the equations (4) for 

4) Planes with Zh2 > 56 seldom. if ever. appear on an ordinary LAUE photograph. 
at least in our experienee with aluminium single er,ystals. 

5) Typographical reasons made it impossible to denote negative indices in the usual 
way •. e. by a bar over the iridex. In the present tables the negative indices diHer from 
the positive ones by a fat ter print. 
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X and Y are reduced to %. For this special case it is assumed that: 

X== k. Y = -ho 
The au thor takes here the opportunity to express his sincerest thanks to 

Professor dr. W. G. BURGERS for the interest and the invaluable assistance. 

received in many discussions. 

Laboratory for physical chemistry, 
Technical University, Delft. 

11 1 Ol. 

100 (k-h) 

! means that the pole with this set of 
indices lies on the reference circle . 

(h k 1) x y 

! 0 0 1 0.0 + 100.0 
! 0 0 1 0.0 - 100.0 
010 + 41.4 0.0 
100 41.4 0.0 

1. 1 0 0.0 0.0 
01.1 + 33.3 + 47.1 
011 + 33.3 47.1 
1. 0 1. 33.3 + 47.1 
1. 0 1 33.3 47.1 
11.0 + 100.0 0.0 
110 - 100.0 0.0 

111 0.0 + 31.8 
111 0.0 31.8 

! 1 1 1 + 81.6 + 57.7 
! 1 1 1 + 81.6 57.7 
! 1 1 1 81.6 + 57.7 
! 1 1 1 81.6 57.7 

120 + 16.2 0.0 
210 16.2 0.0 

II ('h k 1) 

012 
012 
102 
102 
021 
021 
201 
201 
120 
210 

11.2 
112 
121 
121 
211 
211 

! 1 1 2 
! 1 1 2 
! 1 1 2 

1 1 2 
121 

Y 00,1 

110 

ooi 

x y 

+ 24.0 + 68.0 

+ 24.0 68.0 
24.0 + 68.0 
24.0 68.0 

+ 38.7 + 27.4 

+ 38.7 27.4 
38.7 + 27.4 
38.7 27.4 

+ 72.1 0.0 
72.1 0.0 

0.0 + 51.8 
0.0 51.8 

+ 15.5 + 21.9 

+ 15.5 21.9 
15.5 + 21.9 
15.5 21.9 

+ 57.7 + 81.6 

+ 57.7 81.6 
57.7 + 81.6 
57.7 81.6 

+ 67.2 + 31.7 
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1 2 1 + 67.2 31.7 I1 2 0 3 
2 1 1 67.2 + 31.7 2 0 3 
2 1 1 67.2 31.7 I 0 3 2 

032 
221 
221 
122 
122 
212 
212 
122 
122 
2 1 2 
212 

! 2 2 1 
! 2 2 1 
! 2 2 1 
! 2 2 1 

013 
013 
103 
103 
130 
310 
031 
031 
301 
301 
130 
310 

113 
113 
131 
131 
311 
3 1 1 

! 1 1 3 
! 1 1 3 
! 1 1 3 
! 1 1 3 
131 
131 
3 1 1 
311 

230 
320 
023 
023 

0.0 
0.0 

+ 13.8 
+ 13.8 

13.8 
13.8 

+ 57.2 
+ 57.2 

57.2 
57.2 

+ 94.3 
+ 94.3 

94.3 
94.3 

+ 18.3 
+ 18.3 

18.3 
18.3 

+ 23.6 
23.6 

+ 40.1 
+ 40.1 

40.1 
40.1 

+ 61.8 
61.8 

0.0 
0.0 

+ 23.0 
+ 23.0 

23.0 
23.0 

+ 42.6 
+ 42.6 

42.6 
42.6 

+ 59.8 
+ 59.8 

59.8 
59.8 

+ 9.9 
9.9 

+ 28.2 
+ 28.2 

+ 17.2 
17.2 

+ 39.1 
39.1 

+ 39.1 
39.1 

+ 54.0 
54.0 

+ 54.0 
54.0 

+ 33.3 
33.3 

+ 33.3 
33.3 

+ 77.5 
77.5 

+ 77.5 
77.5 

0.0 
0.0 

+ 18.9 
18.9 

+ 18.9 
18.9 

0.0 
0.0 

+ 63.4 
63.4 

+ 16.3 
16.3 

+ 16.3 
16.3 

+ 90.5 
90.5 

+ 90.5 
90.5 

+ 21.1 
21.1 

+ 21.1 
21.1 

0.0 
0.0 

+ 59.8 
59.8 

302 
302 
230 
320 

231 
231 
i3 2 1 
321 
123 
123 
213 
213 
132 
132 
312 
312 
123 
123 
213 
2 1 3 
1 3 2 
132 
312 
312 
231 
231 
321 
321 

331 
331 
1 3 3 
133 
313 
313 
133 
133 
313 
313 

! 3 3 1 
! 3 3 1 
! 3 3 1 
! 331 

115 
115 

x 

28.2 
28.2 

+ 37.0 
+ 37.0 

37.0 
37.0 

+ 82.0 
82.0 

+ 9.7 
+ 9.7 

9.7 
9.7 

+ 12.1 
+ 12.1 

12.1 
12.1 

+ 21.5 
+ 21.5 

21.5 
21.5 

+ 47.7 
+ 47.7 

47.7 
47.7 

+ 54.9 
+. 54.9 

54.9 
54.9 

+ 79.5 
+ 79.5 

79.5 
79.5 

0.0 
0.0 

+ 19.7 
+ 19.7 

19.7 
19.7 

+ 49.0 
+ 49.0 

49.0 
49.0 

+ 97.3 
+ 97.3 

97.3 
97.3 

0.0 
0.0 

( 

y 

+ 59.8 
59.8 

+ 34.9 
34.9 

+ 34.9 
34.9 

0.0 
0.0 

+ 13.7 
13.7 

+ 13.7 
13.7 

+ 51.2 
51.2 

+ 51.2 
51.2 

+ 3ü.4 
30.4 

+ 30.4 
30.1 

+ 67.4 
67.4 

+ 67.4 
67.4 

+ 38.8 
38.8 

+ 38.8 
38.8 

+ 22.5 
22.5 

+ 22.5 
22.5 

+ 11.6 
11.6 

+ 41.7 
41.7 

+ 41.7 
41.7 

+ 52.0 
52.0 

+ 52.0 
52.0 

+ 22.9 
22.9 

+ 22.9 
22.9 

+ 75.6 
75.6 

(h 7. 1) 

! 1 1 5 
! 1 1 5 
! 1 1 5 
! 1 1 5 
151 
1 5 1 
511 
511 
151 
1 5 1 
511 
511 

351 
351 
531 
531 
1 ~ 5 
135 
315 
315 
153 
153 
513 
51:3 
135 
135 
315 
315 
1. 5 3 
1. 5 3 
51.3 
5 1. 3 
351. 
351. 
531 
531 

335 
3 3 5 
353 

x 

+ 27.2 
+ 27.2 

27.2 
27.2 

+ 30.0 
+ 30.0 

30.0 
30.0 

+ 52.9 
+ 52.9 

52.9 
52.9 

+ 12.2 
+ 12.2 

12.2 
12.2 

+ 16.2 
+ 16.2 

16.2 
16.2 

+ 27.8 
+ 27.8 

27.8 
27.8 

+ 38.6 
+ 38.6 

38.6 
38.6 

+ 48.5 
+ 48.5 

48.5 
48.5 

+ 77.2 
+ 77.2 

77.2 
77.2 

0.0 
0.0 

+ 11.6 

+ 96.2 
96.2 

+ 96.2 
96.2 

+ 10.6 
10.6 

+ 10.6 
10.6 

+ 12.5 
12.5 

+ 12.5 
12.5 

+ 8.6 
8.6 

+ 8.6 
8.6 

+ 57.2 
57.2 

+ 57.2 
57.2 

+ 29.5 
29.5 

+ 29.5 
29.5 

+ 68.2 
68.2 

+ 68.2 
68.2 

+ 34.3 
34.3 

+ 34.3 
34.3 

+ 13.6 
13.6 

+ 13.6 
13.6 

+ 46.3 
46.3 

+ 24.6 

629 

(h k 1) 

353 
533 
533 

! 3 3 5 
! 3 3 5 
! 3 3 5 
! 3 3 5 
353 
353 
5 3 3 
533 

117 
117 

! 1. 1 7 
! 1. 1 7 
! 1 1. 7 
! 1 1 7 
171 
1 7 1. 
711 
711. 
1. 7 1 
171 
711 
711 

551 
551 
155 
155 
515 
5 1 5 
1. 5 5 
155 
515 
5 1 5 

! 5 5 1 
! 5 5 1 
551 

! 5 5 1 

+ 11.6 
11.6 
11.6 

+ 64.7 
+ 64.7 

64.7 
64.7 

+ 71.0 
+ 71.0 

71.0 
71.0 

0.0 
0.0 

+ 19.8 
+ 19.8 

19.8 
19.8 

+ 33.1 
+ 33.1 

33.1 
33.1 

+ 49.7 
+ 49.7 

49.7 
49.7 

0.0 
0.0 

+ 24.8 
+ 24.8 

24.8 
24.8 

+ 42.6 
+ 42.6 

42.6 
42.6 

+ 99.0 
+ 99.0 

99.0 
99.0 

y 

24.6 
+ 24.6 

24.6 
+ 76.2 

76.2 

+ 76.2 
76.2 

+ 37.6 
37.6 

+ 37.6 
37.6 

+ 81.8 
81.8 

+ 98.0 
98.0 

+ 98.0 
98.0 

+ 7.8 
7.8 

+ 7.8 
7.8 

+ 8.8 
8.8 

+ 8.8 
8.8 

+ 7.0 
7.0 

+ 43.9 
43.9 

+ 43.9 
43.9 

+ 50.1 
50.1 

+ 50.1 
50.1 

+ 14.0 
14.0 

+ 14.0 
14.0 
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IO 0 11. 

100 k 
x= 

V.2h2+1 
mm 

-lOOh 
y= mm 

V .th2 + 1 

! means that the pole with this set of 
indices lies on the rcference circle. 

(h k l) 

001 
! 1 0 0 
! 1 0 0 
! 0 1 0 
! 0 1 0 

101 
101 
011 
011 

! 1 1 0 
! 1 1 0 
! 1 1 0 
! 1 1 0 

111 
111 
111 
111 

102 
102 
201 
201 
012 
o 1 2 

! 2 1 0 
! 2 1 0 
! 2 1 0 
! 2 1 0 

021 
021 

! 1 2 0 
! 1 2 0 
! 1 2 0 
! 1 2 0 

IX] 

0.0 
0.0 
0.0 

+ 100.0 
- 100.0 

0.0 
0.0 

+ 41.4 
41.4 

+ 70.7 
+ 70.7 

70.7 
70.7 

+ 36.6 
+ 36.6 

36.6 
36.6 

0.0 
0.0 
0.0 
0.0 

+ 23.6 
23.6 

+ 44.7 
+ 44.7 

44.7 
44.7 

+ 61.8 
61.8 

+ 89.4 
+ 89.4 

89.4 
89.4 

0.0 

+ 100.0 
- 100.0 

0.0 
0.0 

+ 41.4 
41.4 

0.0 
0.0 

+ 70.7 
70.7 

+ 70.7 
70.7 

+ 36.6 
36.6 

+ 36.6 
36.6 

+ 23.6 
23.6 

+ 61.8 
61.8 

0.0 
0.0 

+ 89.4 
89.'.1, 

+ 89.4 
89.4 

0.0 
0.0 

+ 44.7 
44.7 

+ 44.7 
44.7 

112 
112 
1 1 2 
112 
211 
211 
211 
211 
1 2 1 
121 
121 
121 

212 
212 
212 
212 
1 2 2 
122 
122 
122 
221 
221 
221 
221 

103 
1 0 3 
301 
301 
013 
013 

! 3 1 0 
! 3 1 0 
! 3 1 0 
! 3 1 0 

OOI 

,Q 

+ 22.5 
+ 22.5 

22.5 
22.5 

+ 29.0 
+ 29.0 

29.0 
29.0 

+ 58.0 
+ 58.0 

58.0 
58.0 

+ 20.0 
+ 20.0 

20.0 
20.0 

+ 40.0 
+ 40.0 

40.0 
40.0 

+ 50.0 
+ 50.0 

50.0 
50.0 

0.0 
0.0 
0.0 
0.0 

+ 16.2 
16.2 

+ 31.6 
+ 31.6 

31.6 
31.6 

+ 22.5 
22.5 

+ 22.5 
22.5 

+ 58.0 
58.0 

+ 58.0 
58.0 

+ 29.0 
29.0 

+ 29.0 
29.0 

+ 40.0 
40.0 

+ 40.0 
40.0 

+ 20.0 
20.0 

+ 20.0 
20.0 

+ 50.0 
50.0 

+ 50.0 
50.0 

+ 16.2 
16.2 

+ 72.1 
72.1 

0.0 
0.0 

+ 94.9 
94.9 

+ 94.9 
94.9 

031 
031 

! 1 3 0 
! 1 3 0 
! 1 3 0 
! 1 3 0 

113 
113 
113 
113 
311 
311 
311 
311 
131 
131 
131 
131 

203 
203 
302 
302 
o 2 3 
023 
032 
032 

! 3 2 0 
! 3 2 0 
! 3 2 0 
! 3 2 0 
! 2 3 0 
! 2 3 0 
! 2 3 0 
1230 

213 
213 
213 
213 
312 
312 
312 
3 1 2 
1 2 3 
123 
123 
123 
321 
3 2 1 

+ 72.1 
72.1 

+ 94.9 
+ 94.9 

94.9 
94.9 

+ 15.8 
+ 15.8 

15.8 
15.8 

+ 23.2 
+ 23.2 

23.2 
23.2 

+ 69.5 
+ 69.5 

69.5 
69.5 

0.0 
0.0 
0.0 
0.0 

+ 30.3 
30.3 

+ 53.5 
53.5 

+ 55.5 
+ 55.5 

55.5 
55.5 

+ 83.2 
+ ,83.2 

83.2 
83.2 

+ 14.8 
+ 14.8 

14.8 
14.8 

+ 17.4 
+ 17.4 

17.4 
17.4 

+ 29.7 
+ 29.7 

29.7 
29.7 

+ 42.2 
+ 42.2 

0.0 
0.0 

+ 31.6 
31.6 

+ 31.6 
31.6 

+ 15.8 
15.8 

+ 15.8 
15.8 

+ 69.5 
69.5 

+ 69.5 
69.5 

+ 23.2 
23.2 

+ 23.2 
23.2 

+ 30.3 
30.3 

+ 53.5 
53.5 

0.0 
0.0 
0.0 
0.0 

+. 83.2 
83.2 

+ 83.2 
83.2 

+ 55.5 
55.5 

+ 55.5 
55.5 

+ 29.7 
29.7 

+ 29.7 
29.7 

+ 52.2 
52.2 

+ 52.2 
52.2 

+ 14.8 
14.8 

+ 14.8 
14.8 

+ 63.3 
63.3 

631 

321 
321 
132 
132 
132 
132 
231 
231 
231 
231 

313 
313 
3 1 3 
3 1 3 
1 3 3 
1 3 3 
1 3 3 
133 
331 
331 
331 
331 

115 
115 
1 1 5 
115 
511 
511 
5 1 1 
5 1 1 
1 5 1 
151 
1 5 1 
151 

315 
315 
315 
3 1 5 
513 
513 
51.3 
513 
135 
135 
135 
135 
531 
531 

42.2 
42.2 

+ 52.2 
+ 52.2 

52.2 
52.2 

+ 63.3 
+ 63.3 

63.3 
63.3 

+ 13.6 
+ 13.6 

13.6 
13.6 

+ 40.8 
+ 40.8 

40.8 
40.8 

+ 56.0 
+ 56.0 

56.0 
56.0 

+ 9.8 
+ 9.8 

9.8 
9.8 

+ 16.1 
+ 16.1 

16.1 
16.1 

+ 80.7 
+ 80.7 

80.7 
80.7 

+ 9.2 
+ 9.2 

9.2 
9.2 

+ 11.2 
+ 11.2 

11.2 
11.2 

+ 27.5 
+ 27.5 

27.5 
27.5 

+ 43.4 
+ 43.4 

+ 63.3 
63.3 

+ 17.4 
17.4 

+ 17.4 
17.4 

+ 42.2 
42.2 

+ 42.2 
42.2 

+ 40.8 
40.8 

+ 40.8 
40.8 

+ 13.6 
13.6 

+ 13.6 
13.6 

+ 56.0 
56.0 

+ 56.0 
56.0 

+ 9.8 
9.8 

+ 9.8 
9.8 

+ 80.7 
80.7 

+ 80.7 
80.7 

+ 16.1 
16.1 

+ 16.1 
16.1 

+ 27.5 
27.5 

+ 27.5 
27.5 

+ 56.1 
56.1 

+ 56.1 
56.1 

+ 9.2 
9.2 

+ 9.2 
9.2 

+ 72.3 
72.3 



(h k 1) 

531 
531 
153 
153 
153 
153 
351 
351 
351 
351 

335 
335 
335 
335 
533 
533 
533 
533 
353 
353 
353 
353 

117 

x 

43.4 
43.4 

+ 56.1 
+ 56.1 

56.1 
56.1 

+ 72.3 
+ 72.3 

72.3 
72.3 

+ 26.0 
+ 26.0 

26.0 
26.0 

+ 31.4 
+ 31.4 

31.4 
31.4 

+ 52.3 
+ 52,3 

52.3 
52.3 

+ 7.1 

y 

+ 72.3 
72.3 

+ 11.2 
11.2 

+ 11.2 
11.2 

+ 43.4 
43.4 

+ 43.4 
43.4 

+ 26.0 
26.0 

+ 26.0 
26.0 

+ 52.3 
52.3 

+ 52.3 
52.3 

+ 31.4 
31.4 

+ 31.4 
31.4 

+ 7.1 
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Il 1 21. 

_ 100 (k-h)· y3 
x - -====------~~- mm 

Y61.'h2+h+k+21 

_ 100 (l-h-k)· YZ 
Y - i 6-i;h2 + h + k + 21 mm 

! means that the pole with this set of 
indices lies on the reference circle. 

(h k 1) x 

1 1 7 + 7.1 
1 1 7 7.1 
1 1 7 7.1 
7 1 1 + 12.3 
7 1 1 + 12.3 
7 1 1 12.3 
7 1 1 12.3 
1 7 1 + 86.0 
1 7 1 + 86.0 
1 7 1 86.0 
1 7 1 86.0 

5 1 5 + 8.2 
5 1 5 + 8.2 
5 1 5 8.2 
5 1 5 8.2 
1 5 5 + 41.2 
1 5 5 + 41.2 
1 5 5 41.2 
1 5 5 41.2 
5 5 1 + 61.4 
5 5 1 + 61.4 
5 5 1 61.4 
5 5 1 61.4 

V'il 

111 

y 

7.1 
+ 7.1 

7.1 
+ 86.0 

86.0 
+ 86.0 

86.0 
+ 12.3 

12.3 
+ 12.3 

12.3 

+ 41.2 
41.2 

+ 41.2 
41.2 

+ 8.2 
8.2 

+ 8.2 
8.2 

+ 61.4 
61.4 

+ 61.4 
61.4 

=",......(h ... '""" 1""')=== .... x~==~~ ....... !f=~"""TëII==~(~1z~k ... l~) =~,.,....,""'x=~.....,.,,,.,,,,,-- y--------

---0--0-1---------0-.0~----~---3-1.-8---*II-----I--0-l-----+---3-8-.-8-----;--6-3-.4-
o 1 0 + 50.2 41.0 I 0 1 1 38.8 + 63,4 
1 0 0 50.2 41.0 I 1 1 0 + 100.0 0.0 

! 1 1 0 - 100.0 0.0 
110 
011 
101 

0.0 
+ 26.8 

26.8 

51.8 
0.0 
0.0 

111 
! 1 1 1 

0.0 
0.0 

17.2 
+ 100.0 

(h 1c 1) 

! 1 1 1 
111 
111 

012 
102 
102 
012 
120 
210 
021 
201 

! 2 0 1 
! 0 2 1 
! 0 2 1 
! 2 0 1 

1. 2 0 
21.0 

112 
112 
121 
211 
121 
211 
112 
1 1 2 
1. 2 1 
2 1 1 
211 
121 

221 
221 
122 
212 
212 
122 
122 
2 1 2 
212 
1 22 
221 
221 

013 
103 
103 
013 
130 
310 

x 

0.0 
+ 55.5 

55.5 

+ 16.5 
16.5 

+ 20.4 
20.4 

+ 20.4 
20.4 

+ 36.6 
36.6 

+ 63.2 
63.2 

+ 63.2 
63.2 

+ 80.2 
80.2 

0.0 
0.0 

+ 15.7 
15.7 

+ 24.7 
24.7 

+ 34.6 
34.6 

+ 57.7 
57.7 

+ 74.2 
74.2 

0.0 
0.0 

+ 12.1 
12.1 

+ 20.7 
20.7 

+ 42.1 
42.1 

+ 50.2 
50.2 

+ 74.1 
74.1 

+ 11.7 
11.7 

+ 13.6 
13.6 

+ 29.5 
29.5 

y 

- 100.0 
+ 22.7 
+ 22.7 

+ 13.5 
+ 13.5 
+ 50.0 
+ 50.0 

50.0 
50.0 
14.9 
14.9 

+ 77.5 
+ 77.5 

77.5 
77.5 
21.8 
21.8 

0.0 
+ 70.7 

25.7 
25.7 
80.8 
80.8 

+ 28.3 
+ 28.3 

0.0 
0.0 

+ 40.4 
+ 40.4 

31.8 
75.6 

9.9 
9.9 

+ 84.7 
+ 84.7 
+ 11.5 
+ 11.5 
+ 41.0 
+ 41.0 
+ 15.1 
+ 15.1 

+ 19.2 
+ 19.2 
+ 44.4 
+ 44.4 

48.2 
48.2 

633 

11 
(h k I) 

031 
301 
031 
301 
130 
3 1 0 

113 
113 
113 
113 
131 
311 
131 
311 
131 
3 1 1 

! 3 11 
! 1 3 1 
! 1 3 1 

! 3 1 1 

230 
320 
023 
203 
203 
o 2 3 
032 
302 
302 
032 
230 
320 

123 
213 
2 3 1 
321 
213 
123 
231 
321 
132 
312 
123 
2 1 3 
213 
123 

! 3 1 2 
! 1 3 2 

x 

+ 40.8 
40.8 

+ 59.4 
59.4 

+ 71.1 
71.1 

0.0 
0.0 

+ 24.5 
24.5 

+ 24.5 
24.5 

+ 34.2 
34.2 

+ 57.1 
57.1 

+ 85.3 
85.3 

+ 85.3 
85.3 

+ 12.5 
12.5 

+ 20.6 
20.6 

+ 27.0 
27.0 

+ 32.8 
32.8 

+ 52.9 
52.9 

+ 88.1 
88 .. 1 

+ 9.5 
9.5 

+ 10.7 
10.7 

+ 14.2 
14.2 

+ 14.2 
14.2 

+ 20.2 
20.2 

+ 32.1 
32.1 

+ 36.7 
36.7 

+ 37.8 
37.8 

y 

22.2 
22.2 
64.7 
64.7 
29.0 
29.0 

+ 8.8 
+ 58.3 
+ 30.0 
+ 30.0 

30.0 
30.0 
69.8 
69.8 
11.7 
11.7 

+ 52.2 
+ 52.2 

52.2 
52.2 

51.1 
51.1 

+ 8.4 
+ 8.4 
+ 55.1 
+ 55.1 

8.9 
8.9 

+ 71.9 
+ 71.9 

14.4 
14.4 

0.0 
0.0 

35.0 
35.0 

+ 69.8 
+ 69.8 

69.8 
69.8 
16.5 
16.5 

+ 17.5 
+ 17.5 
+ 39.9 
+ 39.9 
+ 92.6 
+ 92.6 



(Tt k 1) 

! 1 3 2 
! 3 1 2 
132 
312 
312 
132 
231 
321 
321 
231 

331 
331 
133 
313 
313 
133 
133 
313 
313 
133 
331 
331 

115 
115 
115 
1 1 5 
151 
511 
1 5 1 
511 
1 5 1 
5 1 1 
1 5 1 
511 

135 
315 
351 
531 
315 
135 
351 
531 
1 3 5 
315 
153 
513 
315 
135 
153 

x 

+ 37.8 
37.8 

+ 45.7 
45.7 

+ 62.1 
62.1 

+ 71.2 
71.2 

+ 85.2 
85.2 

0.0 
0.0 

+ 16.8 
16.8 

+ 27.3 
27.3 

+ 37.1 
37.1 

+ 47.2 
47.2 

+ 82.0 
82.0 

0.0 
0.0 

+ 15.2 
15.2 

+ 33.4 
33,4 

+ 41.4 
41.4 

+ 55.5 
55.5 

+ 70.6 
70.6 

+ 12.2 
12.2 

+ 14.1 
14.1 

+ 16.9 
16.9 

+ 16.9 
16.9 

+ 26.2 
26.2 

+ 26.2 
26.2 

+ 30.8 
30.8 

+ 42,4 

y 

92.6 
92.6 

0.0 
0.0 

+ 50.7 
+ 50.7 

0.0 
0.0 

+ 27.8 
+ 27.8 

37.9 
67,4 

6.8 
6.8 

+ 78.1 
+ 78.1 
+ 7.6 
+ 7.6 
+ 48.2 
+ 48.2 
+ 11.2 
+ 11.2 

+ 17.2 
+ 47.8 
+ 31.1 
+ 31.1 

34.1 
34.1 
59.2 
59.2 
22.7 
22.7 
48.0 
48.0 

+ 5.0 
+ 5.0 

40.4 
40,4 

+ 62.1 
+ 62.1 

62.1 
62.1 

+ 16.0 
+ 16.0 

16.0 
16.0 

+ 44.0 
+ 44.0 

5.8 

634 

(h Ic 1) 

5 1 3 
! 5 1 3 
! 1 5 3 
! 1 5 3 
! 5 1 3 
513 
153 
351 
531 

! 5 3 1 
! 3 5 1 
! 3 5 1 
! 5 3 1 

335 
335 
353 
533 
353 
533 
335 
335 
353 
533 
533 
353 

117 
117 
117 
117 
171 
711 
171 
71.1 
171 
711 
171 
711 

551 
551. 
155 
515 
51.5 
1 5 5 
1. 5 5 
5 1 5 
515 
155 
551 
551 

x 

42.4 
+ 47.8 

47.8 
+ 47.8 

47.8 

+ 63.0 
63.0 

+ 74.9 
74.9 

+ 95.6 
95.6 

+ 95.6 
95.6 

0.0 
0.0 

+ 11.5 
11.5 

+ 19.2 
19.2 

+ 39.9 
39.9 

+ 57.6 
57.6 

+ 69.1 
69.1 

0.0 
0.0 

+ 11.0 
11.0 

+ 37.8 
37.8 

+ 44.2 
44.2 

+ 54.4 
54.4 

+ 64.5 
64.5 

0.0 
0.0 

+ 20.7 
20.7 

+ 32.2 
32.2 

+ 33.0 
33.0 

+ 44.2 
44.2 

+ 88.9 
88.9 

y 

5.8 

+ 87.8 
+ 87.8 

87.8 
87.8 

+ 60.0 
+ 60.0 

7.6 
7.6 

+ 29.3 
+ 29.3 

29.3 
29.3 

4,4 

+ 77.5 
23.5 
23.5 
86.1 
86.1 

+ 27.1 
+ 27.1 
+ 5.9 
+ 5.9 
+ 35.2 
+ 35.2 

+ 21.1 
+ 43.2 
+ 31,4 
+ 31,4 

36.0 
36.0 
54.2 
54.2 
27.7 
27.7 
46.1 
46.1 

43.2 
61.0 
4.2 
4.2 

+ 72.4 
+ 72.'1 
+ 4.5 
+ 4.5 
+ 54.2 
+ 54.2 
+ 7.3 
+ 7.3 

635 

Il 3 Ol. 

! means that the pole with this set of 
indices lies on the reference circle. 

(h k 1) 

100 
! 0 0 1 
! 0 0 1 

01.0 

101 
101 
1. 1. 0 
011. 
o 1 1 
1 1 0 

111 
1. 1 1 
1 1 1 
III 

201. 
2 0 1 
210 
102 
1 0 2 
1. 2 0 
012 
012 
021 
021. 
120 
21.0 

~2 1 1 

2 1 1 
1. 1 2 
1. 1 2 
121. 

x 

72.1 
0.0 
0.0 

+ 1.6.2 

54.8 
54.8 
23.6 

+ 13.4 
+ 13.4 
+ 61.8 

21.1 
21.1 

+ 53.5 
+ 53.5 

66.1 
66.1 
41..4 
37.2 
37.2 

7.1 
+ 9.9 
+ 9.9 
+ 1.5.3 
+ 1.5.3 
+ 41.4 
+ 86.7 

39.2 
39.2 
17.0 
17.0 

6.8 

y 

0.0 
+ 100.0 
- 1.00.0 

0.0 

+ 57.8 
57.8 

0.0 
+ 42.3 

42.3 
0.0 

+ 33.4 
33.4 

+ 42.3 
42.3 

+ 34.9 
34.9 

0.0 
+ 78.4 

78,4 
0.0 

+ 62.8 
62.8 

+ 24.2 
24.2 
0.0 
0.0 

+ 24.8 
24.8 

+ 53.8 
53.8 

+ 21.4 

OOI 

130 

// (h k 1) x 

1 2 1 6.8 
1 2 1 + 39.2 
1 2 1. + 39.2 
1 1 2 + 41.0 
1 1 2 + 41.0 
2 1 1 + 80.0 
2 1 1 + 80.0 

2 1 2 34.5 
2 1. 2 34.5 
2 2 1 22.9 
2 2 1 22.9 
1 2 2 6.1. 
1. 2 2 6.1. 
1 2 2 + 34.5 
1 2 2 + 34.5 
2 2 1. + 59.3 
2 2 1 + 59.3 
2 1. 2 + 66.8 
2 1. 2 + 66.8 

! 3 1 0 - 100.0 
3 0 1 69.2 
3 0 1. 69.2 
3 1 0 50.0 
1. 0 3 27.3 
1. 0 3 27.3 
1 3 0 0.0 
o 1. 3 + 7.7 
o 1. 3 + 7.7 
o 3 1 + 15.8 
o 3 1 + 15.8 
1 3 0 + 33.3 

! 3 1. 0 + 100.0 

y 

21..4 
+ 24.8 

24.8 
+ 64.9 

64.9 
+ 36.2 

36.2 

+ 43.7 
43.7 

+ 1.8.1. 
1.8.1 

+ 38.4 
38.4 

+ 43.7 
43.7 

+ 23.4 
23.4 

+ 60.3 
60.3 

0.0 
+ 24.3 

24.3 
0.0 

+ 86.2 
86.2 

0.0 
+ 73.0 

73.0 
+ 16.6 

16.6 
0.0 
0.0 

42 



! 3 1 1 
! 311 

311 
311 
113 
113 
131 
131 
113 
1 1 3 
131 
131 

! S 1 1 
! 3 1 1 

302 
302 
203 
2 0 S 
320 
230 
023 
o 2 S 
032 
032 
230 
S 2 0 

! 3 1 2 
! 3 1 2 
312 
312 
321 
321 
213 
2 1 S 
231 
231 
123 
123 
132 
132 
123 
1 2 3 
1 3 2 
1 3 2 
231 
231 
2 1 3 
2 1 3 
321 

95.3 
95.3 
48.5 
48.5 
13.8 
13.8 

0.0 
0.0 

+ 32.0 
+ 32.0 
+ 32.5 
+ 32.5 
+ 95.3 
+ 95.3 

62.5 
62.5 
44.8 
44.8 
34.3 
13.4 

+ 11.5 
+ 11.5 
+ 14.7 
+ 14.7 
+ 48.9 
+ 76.4 

84.5 
84.5 
44.9 
44.9 
33.6 
33.6 
29.7 
29.7 
13.1 
13.1 

5.3 
5.3 
0.0 
0.0 

+ 29.7 
+ 29.7 
+ 30.3 
+ 30.3 
+ 47.8 
+ 47.8 
+ 54.6 
+ 54.6 
+ 74.2 

+ 30.2 
30.2 

+ 19.2 
19.2 

+ 65.5 
65.5 

+ 15.4 
15.4 

+ 76.0 
76.0 

+ 17.1 
17.1 

+ 30.2 
30.2 

+ 43.9 
43.9 

+ 70.8 
70.8 
0.0 
0.0 

+ 54.5 
54.5 

+ 31.0 
31.0 

0.0 
0.0 

+ 53.5 
53.5 

+ 35.5 
35.5 

+ 15.2 
15.2 

+ 56.4 
56.4 

+ 13.9 
13.9 

+ 50.4 
50.4 

+ 29.0 
29.0 

+ 56.4 
56.4 

+ 31.9 
31.9 

+ 16.8 
16.8 

+ 73.9 
73.9 

+ 21.3 

636 

3 2 1 
! 3 1 2 

312 

313 
313 
313 
313 
331 
331 
133 
133 
133 
133 
331 
S 3 1 

! 3 1 3 
! 3 1 3 

511 
511 
511 
511 
115 
1 1 5 
151 
151 
1 1 5 
111) 
151 
151 

513 
513 

! 3 1 5 
! 3 1 5 
513 
513 
531 
531 
315 
315 
351 
351 
135 
135 
153 
153 
135 
135 
153 

+ 74.2 
+ 84.5 
+ 84.5 

72.5 
72.5 
40.4 
40.4 
23.3 
23.3 

0.0 
0.0 

+ 27.5 
+ 27.5 
+ 60.7 
+ 60.7 
+ 72.5 
+ 72.5 

86.8 
86.8 
57.3 
57.3 

9.8 
9.8 

+ 6.2 
+ 6.2 
+ 21.7 
+ 21.7 
+ 26.3 
+ 26.3 

77.3 
77.3 
53.5 
53.5 
52.4 
52.4 
36.7 
36.7 
32.4 
32.4 
10.9 
10.9 

0.0 
0.0 

+ 5.8 
+ 5.8 
+ 22.5 
+ 22.5 
+ 24.5 

21.3 
+ 53.5 

53.5 

+ 68.8 
68.8 

+ 48.0 
48.0 

+ 12.3 
12$ 

+ 39.9 
39.0 

+ 43.5 
43.5 

+ 16.0 
16.0 

+ 68.8 
68.8 

+ 17.2 
17.2 

+ 12.9 
12.IJ. 

+ 77.4 
77.4 

+ 9.8. 
9.8 

+ 85.8 
85.8. 

+ 10.'1, 
10.4 

+ 45.8 
45$ 

+ 84.5 
84.5 

+ 35.5 
35.5 

+ 9.7' 
9.7 

+ 64.0 
64.0 

+ 8.6' 
8.6' 

+ 55.1 
55.1 

+ 27.3 
27.3 

+ 59.2 
59.2 

+ 29.0' 

153 
351 
351 

! 3 1 5 
! 3 1 5 
531 
531 

533 
533 
335 
335 
353 
353 
353 
353 
335 
335 
533 
533 

711 
711 

+ 24.5 
+ 45.6 
+ 45.6 
+ 53.5 
+ 53.5 
+ 79.3 
+ 79.3 

34.5 
34.5 
18.3 
18.3 
10.3 
10.3 

+ 42.8 
+ 42.8 
+ 44.9 
+ 44.9 
+ 72.8 
+ 72.8 

82.8 
82.8 

29.0 
+ 10.3 

10.3 
+ 84.5 

84.5 
+ 13.9 

13.9 

+ 27.3 
27.3 

+ 48.3 
48.3 

+ 24.5 
24.5 

+ 29.0 
29.0 

+ 59.1 
59.1 

+ 38.4 
38.4 

+ 11.9 
11.9 

637 

Il 1 1J. 

_ 50 (k-h) yt> 
x - Y3}; h2 + h + k'+ I m m 

_ 50 (21-h-k) Y2 
y -Y32h2 +h+k-ti mm 

! ~e~ns that the pole with this set of 
indIces lies on the reference circle. 

7 1 1 61.4 
'{ 1 1 61.4 

1 1 7 7.5 
1 1 7 7.5 
1 7 1 + 9.0 
1 7 1 + 9.0 
1 1 7 + 16.3 
1 1 7 + 16.3 
1 7 1 + 23.5 
1 7 1 + 23.5 

5 1 5 65.1 
5 1 5 65.1 
5 1 5 45.8 
5 1 5 45.8 
5 5 1 23.5 
5 5 1 23.5 
1 5 5 + 5.2 
1 5 5 + 5.2 
1 5 5 + 21.9 
1 5 5 + 21.9 
5 5 1 + 61.4 
5 5 1 + 61,4 

'"~ 

,-

y 

+ 9.7 
9.7 

+ 83.3 
83.3 

+ 7.1 
7.1 

+ 90.0 
90.0 

+ 7.4 
7.4 

+ 64.3 
64.3 

+ 51.7 
51.7 

+ 7.'1, 
7.4 

+ 41.0 
41.0 

+ 43.2 
43.2 

+ 9.7 
9.7 

~~=-="~~==-====.~~~==------
~~~._.~~ ___ ~-- 11 (hJcl) - --;- y 

o 0 1 -------~----~-~. ------~-.~~_ 
0.0 + 51.8 ! 0 1 1 50.0 + o 1 0 + 44 Q 86.6 

-- .0 25.9 ! 0 1 1 + 50.0 
1 0 0 44.8 86.6 

25.9 ! 1 0 1 - 50.0 86.6 
1. 1 0 
011 
101 

1 1. 0 1 

0.0 
+ 27.5 

27.5 
+ 50.0 

31.8 
+ 15.9 
+ 15.9 
+ 86.6 

! 1 1 0 + 100.0 0.0 
! 1 1 0 

111 
111 

- 100.0 

0.0 
0.0 

0.0 

0.0 
70.7 



012 
102 
120 
210 
102 
012 
021 
201 
021 
201 
120 
210 

112 
! 1 1 2 
! 1 1 2 
121 
211 
121 
211 
112 
112 
121 
211 

! 2 1 1 
! 1 2 1 
! 1 2 1 

! 2 1 1 

221 
221 
1 2 2 
2 1 2 
122 
212 
122 
212 
212 
122 
221 
221 

013 
103 
103 
013 
130 
310 

+ 17.8 
17.8 

+ 17.8 

+ 30.9 
+ 30.9 

30.9 

638 

17.8 30.9 

+ 25.1 
25.1 

+ 35.6 
35.6 

+ 50.3 
50.3 

+ 75.4 
75.4 

0.0 
0.0 
0.0 

+ 14.9 
14.9 

+ 19.6 
19.6 

+ 39.2 
39.2 

+ 58.9 
58.9 

+ 86.6 
86.6 

+ 86.6 
86.6 

0.0 
0.0 

+ 12.0 
12.0 

+ 19.8 
19.8 

+ 44.8 
44.8 

+ 59.3 
59.3 

+ 79.1 
79.1 

+ 12.9 
12.9 

+ 16.4 
16.4 

+ 25.8 
2,5.8 

+ 72.6 
+ 72.6 

0.0 
0.0 

58.0 
58.0 
14.5 
14.5 

+ 17.2 
+ 100.0 
- 100.0 

8.6 
8.6 

56.6 
56.6 

+ 45.3 
+ 45.3 
+ 11.3 
+ 11.3 
+ 50.0 
+ 50.0 

50.0 
50.0 

13.9 
51.8 

+ 6.9 
+ 6.9 

79.9 
79.9 

+ 25.9 
+ 25.9 
+ 57.1 
+ 57.1 
+ 22.8 
+ 22.8 

+ 37.3 
+ 37.3 
+ 66.2 
+ 66.2 

29.8 
29.8 

031 
301 
130 
310 

113 
113 
131 
311 
113 
113 
131 
311 
131 
311 
131 
311 

230 
320 
023 
203 
032 
302 
203 
023 
032 
302 
230 
320 

123 
213 
231 
321 
231 
321 

! 2 1 3 
! 1 2 3 
! 1 2 3 
! 2 1 3 
132 
312 
132 
312 
123 
213 
213 
123 

0.0 
0.0 

+ 22.8 
22.8 

+ 28.0 
28.0 

+ 28.0 
28.0 

+ 56.0 
56.0 

+ 72.6 
72.6 

+ 10.9 
10.9 

+ 21.8 
21.8 

+ 32.7 
32.7 

+ 33.8 
33.8 

+ 50.7 
50.7 

+ 84.5 
84.5 

+ 9.8 
9.8 

+ 9.8 
9.8 

+ 11.7 
11.7 

+ 18.9 
18.9 

+ 18.9 
18.9 

+ 19.6 
19.6 

+ 28.9 
28.9 

+ 35.1 
35.1 

+ 43.3 
43.3 

+ 26.3 
+ 83.9 

13.2 
13.2 

+ 48.5 
+ 48.5 

48.5 
48.5 

0.0 
0.0 

41.9 
41.9 

31.4 
31.4 

+ 25.2 
+ 25.2 
+ 6.3 
+ 6.3 
+ 78.1 
+ 78.1 

68.3 
68.3 

9.8 
9.8 

+ 17.0 
+ 17.0 

17.0 
17.0 
47.2 
47.2 

+ 98.2 
+ 98.2 

98.2 
98.2 

0.0 
0.0 

61M 
66.7 

+ 33.7 
+ 33.7 
+ 58.4 
+ 58.4 

(h k 1) 

132 
312 
231 
321 
312 

! 1 3 2 
! 1 3 2 
! 3 1 2 
! 3 2 1 
! 2 3 1 
! 2 3 1. 
! 3 2 1 

331 
331 
133 
313 
133 
313 
133 
313 
313 
133 
331 
331 

115 
115 
115 
115 
151 
511 
151 
511 
151 
5 1 1 
151 
5 1 1 

135 
315 
351 
531 
351 
531 
315 
135 
153 
513 
135 
3 1 IS 

+ 46.7 
46.7 

+ 72.2 
72.2 

+ 75.6 
75.6 

+ 75.6 
75.6 

+ 94.5 
94.5 

+ 94.5 
94.5 

0.0 
0.0 

+ 16.8 
16.8 

+ 28.7 
28.7 

+ 39.0 
39.0 

+ 57.3 
57.3 

+ 85.9 
85.9 

0.0 
0.0 

+ l'l.5 
17.5 

+ 30.6 
30.6 

+ 35.0 
35.0 

+ 52.5 
52.5 

+ 61.2 
61.2 

+ 12.7 
12.7 

+ 12.7 
12.7 

+ 14.2 
14.2 

+ 21.8 
21.8 

+ 25.5 
25.5 

+ 28.4 
28.4 

y 

+ 13.5 
+ 13.5 
+ s'.3 
+ 8.3 
+ 65.5 
+ 65.5 

65.5 
65.5 

+ 32.7 
+ 32.7 

32.7 
32.7 

19.4 
45.1 

+ 9.7 
+ 9.7 

82.7 
82.7 

+ 22.5 
+ 22.5 
+ 66.2 
+ 66.2 
+ 16.5 
+ 16.5 

+ 35.4 
+ 70.7 
+ 50.5 
+ 50.5 

17.7 
17.7 
40.4 
40.4 
10.1 
10.1 
35.4 
35.4 

+ 22.0 
+ 22.0 

22.0 
22.0 
41.0 
41.0 

+ 88.0 
+ 88.0 

0.0 
0.0 

+ 32.8 
+ 32.8 

639 

11 
(h k 1) 

315 
1 3 5 
153 
513 
153 
5 1 3 
153 
5 1 3 
351 
5 3 1 
351. 
531. 

335 
3 3 5 
353 
533 
353 
5 3 3 
335 
335 
353 
5 3 3 
533 
353 

117 
1. 1 7 
1. 1 7 
117 
171 
711 
171. 
711. 
171 
711 
1. 7 1. 
71.1. 

551 
551. 
155 
515 
155 
51.5 
h55 
515 
515 
155 
551 
551 

+ 37.0 
37.0 

+ 37.0 
37.0 

+ 42.6 
42.6 

+ 65.3 
65.3 

+ 74.0 
74.0 

+ 87.1 
87.1 

0.0 
0.0 

+ 11.0 
11.0 

+ 15.0 
15.0 

+ 44.9 
44.9 

+ 59.9 
59.9 

+ 79.3 
79.3 

0.0 
0.0 
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