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Peak heights of atoms in a Fourier map and the corresponding Patterson functions are tabulated in a practi- 
cally useful form, for various atoms with various temperature factors. 

Peak heights of the electron density in a Fourier map and 
the Patterson function can be calculated by integrations of 
atomic form factors: 

ei(0) = Ij~dr 

P, j (0)  = I ]q,/3dr, (1) 

where j5 is the ith atomic form factor including the tem- 
perature factor, and dr is a volume element in reciprocal 
space. The knowledge of the values of ~ and P~3 including 
the effect due to the temperature factors gives a useful 
guide for the identification of atomic species in the course 
of the structure analysis. Such values have not been pub- 
lished in any convenient tabulated form so far as the author 
is aware. 
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Fig. 1. Variation of peak heights with temperature factor. (a) 0(0), (b) Piff0). Range of integration: open circles, infinite range; 
solid circles, Mo K~ range; crosses, Cu K0~ range. Full lines, carbon; dashed lines, lead. 
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Table 1. Atomic peak height e(0) (e./Tk -3) and Patterson peak height P(O) (e.2/~-3). Infinite range 

Atomic Peak Patterson Peak 

863 

ATOM Z B=I 8=2 B=3 B =~, B'5 

H I I .  I .  I .  1. I .  
~ 2 ~. 5. 4. 3. 3. 
LI 3 20. 11 • 7. 6. 4. 
BE 4 31. 1 6 .  1 0 .  7 .  6 .  

B 5 q l .  2 0 .  1 2 .  9 .  7 .  
C 6 ~ 2 .  23 .  1 5 .  1 0 .  8 .  
N 7 6 2 .  2 7 .  17 • 1 2 .  1 0 .  

8 7 1 -  32. 20 .  1 5 .  1 2 .  
9 =;0. 3 7 .  2 4 .  1 8 .  1 4 .  

NE 10 91. 4 3 .  2 9 .  2 1 -  1 7 .  
NA I I  104. 5 0 .  33. 25. 20. 
~G 12 1 1 7 .  5 7 .  3 8 .  2 8 .  2 2 .  
AL 13 1 3 0 .  6 4 .  4 2 .  3 1 .  24 .  
S I  14 1 4 4 .  7 1 .  4 6 .  3 4 .  2 6 .  

P 15 1 5 8 .  7 7 .  50. 3 6 .  2 8 .  
S 16 172. 84. 54. 39. 30. 

CL 17 1 8 7 .  9 0 .  5 7 .  /41- 3 1 .  
A 18 2 0 2 -  9 6 .  6 1 .  4 3 .  3 3 .  
K 19 220.  1 0 2 .  6 4 .  4 6 .  3 5 .  

CA 2 0  242 .  1 0 8 .  6 8 .  4 8 .  3 7 .  
SC 21 2 6 0 .  1 1 4 .  7 1 .  5 1 .  39. 
TI 22 276. 120. 75. 53. 41. 
V 2 3  2 9 1 .  1 2 6 .  7 8 .  5 6 -  43. 

CR 24 30?_. 1 3 2 .  83. 59. 4 6 .  
MN 25  3 1 8 .  1 3 8 .  8 7 .  6 2 .  4 8 .  
FE 26  3 3 1 .  1 4 5 .  9 1 .  6 6 .  5 1 .  
CO 27 3@4. 1 5 2 .  96. 69. 54. 
NI 28 3 5 8 .  1 5 9 .  1 0 1 .  7 3 .  5 7 -  
CU 2 9  3 7 1 .  1 6 7 -  1 0 6 .  7 7 .  6 0 .  
ZN 30  3 9 6 .  1 7 5 .  1 1 2 .  8 1 .  6 3 .  
GA 31 4 0 2 .  1 8 3 .  1 1 7 .  8 5 .  6 6 .  
GE 32  4 1 7 .  1 9 2 .  1 2 2 .  8 9 .  6 8 .  
AS 33 4 3 2 .  200. 128.  92 .  71 • 
SE 34 44 '~ .  2 0 8 .  1 3 3 .  9 6 .  7 4 .  
82 3 5  4 6 4 .  2 1 6 .  1 3 8 .  9 9 .  7 5 ,  
KR 36 4 8 0 .  225. 1 4 3 .  1 0 2 .  7 8 .  
RB 37 4 9 ~ .  2 3 3 .  1 4 8 .  1 0 6 .  81 • 
SP 38  5 1 8 .  2 4 1 .  1 5 2 .  1 0 9 .  8 3 .  

Y 39 537. 249. 1 5 7 .  112. 8 5 .  
ZR 40 5 5 7 .  257. 1 6 1 .  1 1 5 .  8 8 .  
CR q l  5 7 4 .  2 6 5 .  1 6 6 .  1 1 8 ,  SO. 
MO 42 593. 2 7 3 .  1 7 0 .  1 2 1 .  9 2 .  
TC 43  6 1 6 .  2 8 1 .  175. 1 2 4 .  9 4 .  
RU 44 6 3 3 .  288. 179. 127. 95. 
RH 45 653. 295. 183. 130. 99. 
PD 46  6 7 1 .  3 0 3 .  1 8 8 .  1 3 3 .  1 0 1 .  
AG 4 7  6 9 4 .  3 1 0 .  1 9 ~ .  1 3 6 .  1 0 4 .  
CD 4 8  7 1 9 .  3 1 8 .  1 9 7 .  1 3 9 .  1 0 5 .  
IN 49 7 4 4 .  326. 201. 1 4 2 .  1 0 8 .  
SN 50 7 6 9 .  333. 2 0 6 .  1 4 5 .  1 1 1 .  
SR 5 1  791. 3 4 1 .  2 1 0 .  149. 1 1 3 .  
TF 52  ~310. 3 4 8 .  2 1 4 .  1 5 2 .  1 1 6 .  

I 53  8 2 7 .  3 5 5 .  2 1 9 .  1 5 5 .  1 1 8 .  
XE 54 8 4 2 .  3 6 2 .  2 2 3 .  1 5 8 .  1 2 0 .  
CS 55  856. 3 6 9 .  2 2 8 .  1 6 1 .  1 2 2 .  
BA 56 8 7 2 .  3 7 6 .  2 3 2 .  1 6 4 .  1 2 5 .  
LA 57 8 8 7 .  384. 236. 1 6 7 .  1 2 7 .  
CE 58 903. 3 9 2 .  2 4 2 .  1 7 1 .  1 3 0 .  
PR 59 9 1 8 .  399.  247. 1 7 5 .  1 3 3 .  
ND 60 934 .  407. 252. 178. 136~ 
PM 61 9 5 0 .  4 1 6 .  2 5 7 .  1 8 2 .  1 3 9 .  
SM 6 2  $ 6 7 .  42/4. 2 6 3 .  1 8 6 .  1 4 2 .  
EU 63 984. 433. 268. 190. 1 4 5 .  
GD 64  1 0 0 1 .  4 4 1 .  2 7 4 .  1 9 4 -  1 4 8 -  
TB 6 5  101 '~ .  4 5 1 .  2 8 0 .  199. 1 5 1 .  
DY 6 6  1 0 3 6 .  4 6 0 .  2 8 6 .  2 0 3 .  1 5 5 .  
H0 67 1 0 5 5 .  469. 292 .  207 .  1 5 8 .  
£R 68 1074 .  /479. 29R. 212 .  161 .  
TM 6 9  1 0 9 3 .  4 8 9 .  3 0 5 .  2 1 6 .  1 6 5 .  
Y8 7Q 1 1 1 3 .  4 9 9 .  3 1 1 .  221 .  1 6 ~ .  
LU 71 1 1 3 3 .  5 0 8 .  3 1 7 .  225. 1 7 1 .  
HF 7 2  1 1 5 5 .  5 1 8 .  323. 2 2 9 .  1 7 4 .  
TA 7 3  1 1 7 5 .  5 2 8 .  3 2 9 .  2 3 3 .  1 7 7 .  
W 74 1 1 9 6 .  537. 334. 237. 1 8 0 .  

RE 7 5  1 2 1 6 .  5 4 7 .  3 4 0 .  240. 1 8 3 .  
qS 7 6  1 2 3 7 .  556. 345. 244. 1 8 5 .  
IR 7 7  1 2 5 8 .  5 6 6 .  3 5 1 .  248 .  1 8 8 .  
PT 7 8  1 2 7 6 .  5 7 5 .  3 5 6 .  2 5 1 .  191 • 
AU 79 1 2 9 7 .  584~ 3 6 2 .  255. 1 9 3 .  
HG 8 0  1 3 2 2 .  593. 3 6 7 .  2 5 9 .  196. 
TL 81 1 3 4 8 .  6 0 3 .  3 7 2 .  2 6 2 .  1 9 9 .  
P8 8 2  1 3 7 6 .  6 1 2 -  3 7 8 .  2 6 6 .  2 0 1 -  
81 83 1 4 0 4 .  622 .  3 8 3 .  269.  204 .  
PO 8/4 1 4 3 2 .  631".. 3 8 8 .  2 7 3 .  2 0 6 .  
AT 8 5  1 4 5 9 .  640. 393. 2 7 6 .  209 .  
RN 86 14 =;4. 649. 398. 2 8 0 .  211".  
FR 8 7  1 5 0 7 .  6 5 8 .  403. 2 8 3 .  214 .  
RA 8 8  1 5 3 0 .  6 6 6 .  4 0 ~ .  2 8 6 .  2 1 6 .  
AC 89 1 5 5 3 .  6 7 5 .  4 1 3 .  290. 219. 
TH 9 0  1 5 7 5 .  6 8 3 .  4 1 8 .  2 9 3 .  2 2 1 .  
PA 91 1 5 9 6 .  6 9 2 .  423 .  296.  224 .  

U 9 2  1 6 1 8 .  7 0 0 .  4 2 R .  3 0 0 .  2 2 6 .  
NP 93 1539. 709. 433. 3 0 3 .  229. 
PU 94  1 6 6 0 .  7 1 7 .  4 3 8 .  3 0 7 .  2 3 2 .  
AM 95 1681 . 7 2 6 .  443. 3 1 0 .  23~. 
CM 96  1 7 0 3 .  73 /4 .  /448.  3 1 4 .  2 3 7 .  
FMIO0 1 7 8 7 .  7 6 8 .  4 6 9 .  3 2 9 .  2 /48 .  

B-I B'2 B'5 B'4 B'5 

3: 3: 22. 2: 2: 
11. 7. 5. 4. 3. 
19. 11. 7. 6. 4. 
29- 16. 11. 8. 7. 
40. 23.. 16. 13. 11. 
5 7 .  3 4 .  2 5 .  2 0 .  1 7 .  
8 1 -  5 0 -  3 7 .  3 0 .  2 5 .  

I I ~ .  72. 54. 44. 3 7 .  
159 .  1 0 2 .  7 7 .  6 1 .  5 1 .  
2 1 0 .  1 3 3 .  ' 9 8 .  7 6 .  6 2 .  
2 6 5 .  1 6 4 -  1 1 8 .  9 1 .  7 3 .  
324. 195. 1 3 2 .  1 0 5 .  84. 
3 8 8 .  2 2 7 .  1 5 8 .  1 1 9 .  95. 
4 5 5 .  2 6 0 .  1 7 9 .  1 3 4 .  1 0 7 .  
525.  295-  2 0 1 .  1 5 1 .  1 2 1 .  
5 9 9 .  3 3 2 .  2 2 6 .  171. 136. 
677. 372 .  255 .  1 9 3 .  155.  
7 5 8 ,  4 1 4 .  2 8 4 .  2 1 5 -  1 7 3 .  
8 4 3 .  4 5 7 .  3 1 3 .  2 3 7 .  1 9 1 .  
9 3 5 .  5 0 8 .  3 4 9 .  2 6 6 .  2 1 3 .  

1 0 3 5 .  5 6 5 .  3 9 1 .  2 9 8 .  2 3 9 .  
1 1 4 4 -  6 3 0 .  4 3 7 .  3 3 4 .  2 6 9 .  
1269. 708. 495. 380. 307. 
1399. 785. 547. UI9. 3 3 7 .  
1 5 4 5 .  8 7 2 .  6 1 1 .  4 6 7 .  3 7 5 .  
1 7 0 9 .  971 .  6 8 0 .  520 .  4 1 8 .  
1 8 8 9 .  1 0 7 9 .  7 5 6 .  5 7 7 .  4 6 3 .  
2098. 1209. 850. 649. 521.  
2307 .  1327.  928.  7 0 6 .  564. 
2 5 2 3 .  1445.  1005.  760 .  605 .  
2 7 4 6 .  1 5 6 4 .  1 9 8 1 .  8 1 4 .  6 4 6 .  
2976 .  1 6 8 4 .  1 1 5 6 .  8 6 8 .  6 8 6 .  
3 2 1 4 .  1 8 0 5 .  1 2 3 3 .  9 2 2 .  7 2 8 .  
3 4 5 6 .  1 9 2 6 .  1 3 0 9 .  9 7 7 ,  7 7 0 .  
3 7 0 6 .  2 0 4 9 .  1 3 8 8 -  1 0 3 3 .  8 1 5 .  
3 9 6 2 .  2 1 7 4 -  1 4 6 6 .  1 0 8 9 .  8 5 7 .  
4 2 1 9 .  2 2 9 6 .  1 5 4 2 .  1 1 4 3 -  8 9 8 .  
4 4 8 0 .  2 4 2 0 .  1 6 2 0 .  1 1 9 9 .  9 4 2 .  
4 7 4 7 .  2 5 4 7 .  1 7 0 1 .  1 2 5 8 .  9 8 8 .  
5 0 1 8 .  2 6 7 8 .  1 7 8 8 .  1 3 2 3 -  1 0 4 1 .  
5 2 9 5 .  2 8 1 3 .  1 8 7 7 .  1 3 9 0 .  1 0 9 4 .  
5 5 8 0 .  2 9 5 1 -  1 9 6 6 -  1 4 5 6 .  1 1 4 6 .  
5 8 6 9 .  3 0 9 9 .  2 0 6 9 .  1 5 3 6 .  1211 .  
6 1 6 6 .  3 2 5 1 -  2 1 7 4 .  1 6 1 5 .  1 2 7 5 .  
6 4 7 2 .  3 4 1 3 .  2 2 8 8 .  1 7 0 4 -  1 3 4 8 .  
6 7 9 1 .  3 5 7 8 .  2 4 0 0 .  1 7 8 9 .  1 4 1 5 .  
7 1 2 1 .  3 7 4 6 .  9 5 1 3 .  1 8 7 3 .  1 4 8 1 .  
7457. 3917. 2627. 1 9 5 5 .  1545. 
7797. 4089. 2740. 2 0 3 7 .  1 6 0 7 .  
8 1 4 3 .  4 2 6 5 .  2 8 5 4 .  2119 .  1 6 6 9 .  
8 4 8 7 .  4 4 4 1 .  2 9 6 9 .  2 2 0 1 .  1 7 3 1 .  
8839. 4622. 3086. 2286. 1796. 
9 1 9 5 .  4 g 0 4 .  3 2 0 5 .  2 3 7 1 .  1 8 6 2 .  
9 5 5 0 .  4985 .  3320 .  2 4 5 4 .  1926. 
9 9 1 3 .  5 1 6 8 .  3 4 3 7 .  2 5 3 7 .  1 9 8 9 .  

10287.  5354 .  3555 .  2621 .  2053 .  
10754. 5 6 2 7 .  3 7 ~ 7 .  276R. 7 1 7 1 -  
1 1 2 0 2 .  5 8 7 4 .  3 ~ 1 4 .  2 8 9 1 .  2 2 6 8 .  
1 1 6 7 3 .  6 1 3 4 -  4 0 8 9 .  3 0 2 1 .  2 3 7 0 .  
1 2 1 6 7 .  6 4 0 5 .  4 2 7 1 .  3 1 5 6 .  2 4 7 5 .  
12682. 6688. 4461. 3297. 2585. 
|3220. 6983. 4659. 3442. 2698. 
13729. 7242. 4824. 3560. 2 7 8 8 .  
1 4 3 6 7 .  7 6 0 9 .  5 0 7 6 .  3 7 4 8 .  2 9 3 6 .  
I&977. 7940. 5296. 3909. 3061. 
15620. 8287. 5 5 2 5 .  4076. 3190. 
16279. 86~2. 5759. 4246. 3322. 
1 6 9 7 8 .  9 0 ~ 5  • 6 0 0 3 .  4 4 2 3 .  3 4 5 2 .  
1 7 6 7 8 .  9 3 8 9 .  6 2 4 9 .  4 6 0 1 .  3 5 9 6 .  
1 8 3 4 4 .  9 7 1 9 .  6 4 5 6 .  4 7 4 7 .  3 7 0 5 .  
1 9 0 2 7 .  1 0 0 5 3 .  6 6 6 4 .  4 8 9 3 .  3 8 1 5 .  
1 9 7 0 8 .  1 0 3 8 4 .  6 8 7 0 .  5 0 3 8 -  3 9 2 6 .  
20399. 1 0 7 1 6 .  7 0 7 8 .  5 1 8 6 .  4039 .  
2 1 0 8 7 .  1 1 0 4 7 .  7 2 8 6 .  5334. 4153. 
2 1 7 8 7 .  1 1 3 8 2 .  7 4 9 7 .  5 4 8 6 .  4 7 7 0 .  
224~5. 1 1 7 2 1 .  7 7 1 2 .  5 6 4 1 .  4390. 
23195. 1 2 0 6 3 .  7 9 3 6 .  5 8 0 8 .  4 5 2 3 .  
2 3 9 1 1 .  1 2 4 0 8 .  8 1 5 8 .  5970. 4 6 5 0 .  
7 4 6 5 0 .  1 2 7 5 6 .  8 3 7 7 .  6 1 2 6 .  4 7 6 9 .  
2 5 3 7 8 .  1 3 0 9 7 .  8 5 9 1 .  6 2 7 8 .  4 2 8 5 .  
2 6 1 2 2 .  1 3 4 4 4 .  8 8 0 7 .  6 4 3 0 .  4 9 9 9 .  
2 6 8 7 2 .  1 3 7 8 7 .  9 0 1 9 .  6 5 7 8 .  5 1 1 1 .  
27627. I4133. 9233. 6727. 5222, 
2 8 3 8 5 .  1 4 4 8 1 .  9 4 4 8 .  6 8 7 7 .  5 3 3 4 .  
28137. 14926. 9660. 7025- 5446- 
2 9 8 8 9 .  1 5 1 ~ t .  4 8 7 2 .  7 1 7 3 .  5 5 5 7 .  
3 0 6 4 3 .  1 5 5 1 6 .  1 0 0 8 4 .  7 3 2 0 -  5667. 
3 1 3 8 1 .  1 5 8 5 2 .  1 0 2 8 9 .  7 4 6 2 .  5 7 7 3 .  
3 2 1 3 8 .  1 6 L 9 5 .  1 0 4 9 8 .  7 6 0 7 .  5 8 8 2 .  
32920 .  16~89.  1 0 7 6 6 .  7 8 1 1 .  6046 .  
3 3 7 1 8 .  1 6 9 7 7 .  1 1 0 1 9 d  7998. 6 1 9 3 .  
34528 .  1 7 3 7 4 .  1 1 2 7 9 .  8 1 8 9 .  6 3 4 3 .  
3 5 3 6 1 .  1 7 8 0 8 .  1 ~ 5 3 8 .  8 4 1 ~ .  6 5 2 7 .  
3 6 1 9 2 ¢  18226 .  1 1 8 5 5 .  8 6 2 3 .  6 6 8 9 -  
3 7 0 1 6 .  1 8 6 2 1 .  1 2 1 0 5 .  8 8 0 1 .  6 8 2 4 .  
4 0 5 7 6 .  2 0 4 5 4 .  1 3 3 2 7 .  9 7 0 4 .  7 5 3 2 .  
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Table 2. Atomic peak height e(O) (e./~k -3) and Patterson peak height P(O) (e2./~-3). Cu K~ range 
ATOM Z B=I B=2 B=3 ~=~ B=5 q= l  ~=2 ~=3 B=4 ~=5 

H 1 1 .  I .  1 .  1 .  1 .  
HE 2 5 .  4 .  3 .  3 .  2 .  
LI  3 g .  7 .  5 .  5 .  4 .  
q [  q 1 0 .  8 .  7 .  6 .  5 .  

R 5 1 2 .  1 0 .  8 .  7 .  ' i .  
C 6 1 4 .  1 2 .  1 0 .  8 .  7 .  
N 7 17. 14 • 12. 1 0 .  8 .  
D 8 2 1 :  1 7 .  l a .  1 2 .  1 0 .  
F 9 25 .  21 .  17.  15.  12.  

N[  10 30° 25 .  21,  18. 1 5 .  
NA I 1 36 . 2. c • 24. 20. 17 • 
MG 12 40. 33. 27. 23. 19. 
AL 13 45, 36. 30. 25.  21. 
Sl 14 48, 39- 32, 27, 22, 
P 15 5 1 .  4 1 .  34. 28- 24- 
S 16 .=4. 4 4 .  3 6 .  3 0 .  25. 

CL 17 57, 4 6 .  3 8 .  31. 26, 
A 18 ~0. 4 8 .  4 0 .  3 3 .  25 -  
K 19 6 3 .  5 1 .  4 2 .  3 5 .  29. 

CA 20 66. 54, 44 - 3] - $I , 
SC 21 70, 57, 46. 39.  3 3 .  
TI 22 7 4 .  6 0 .  4 9 .  4 1 .  3 5 .  

V 23 78. 63. 52. 43. 37. 
CR 24 82, 67, 5=-, 46- 39, 
MN 25 87. 71. 58. 49. 41. 
FE 26 9 2 .  7 5 .  6 2 .  5 1 ,  4 3 .  
CO 27 9~, 79, 65, 54, 45, 
NI 28 1 0 3 .  ~ 4 .  6 9 .  5 7 .  4 ~ .  
CU 29 109, 89 .  7 3 .  61, 5 1 .  
ZN 30 1 1 5 .  ~ 3 .  7 7 .  6 4 .  5 4 .  
GA 31 121.  9 8 .  8 0 .  6 7 -  5 6 .  
GE 32 1 2 6 .  1 0 2 -  8 4 .  6 9 .  5 8 .  

£ £ ,: 2: £ 
q, 6, 5, 4, 3, 

I~, ~, 7, ~, ~, 
I~, I~, 10, 8, 7, 
26, ~0, I s. 13,  H. 
3~, 30, 2~ .  20 .  1 7 .  
~9, 4~, 3~, :~, ~s. 
8 7 .  6 6 .  5 3 .  4 3 .  3 ~ .  

12~.  94, 74, 60, 5~. 
165, 122. 94, 75, 62, 
2 0 ~ .  1 ~ 9 .  1 1 3 .  g 9 -  7 3 -  
2 4 2 .  174.  131.  103. 83. 
279, 194, I ~ 9 -  ~16- ~ .  
315. 224.  1 6 8 .  1 3 1 .  1 0 5 "  
3 5 3 .  2 5 1 .  1 8 8 .  1 4 7 .  1 1 4 .  
392. 280. 2 1 1 .  1 6 6 .  1 3 5 .  
435. 313. 237. ~87. 15&= 
483. 34g- 264, 209, 171, 
~36, 38.6, 292, 230, LBR~ 
597. 431. 327.  258. 211 .  
6 6 7 .  4 8 3 .  3 6 6 .  290 .  2 3 7 .  
7 4 7 -  5 4 1 .  4 1 1 .  3 2 5 .  2 6 ~ .  
8 4 0 .  6 1 2 .  4 6 7 .  3 7 0 ,  303, 
938. 6 8 1 .  5 1 7 .  409, 333. 

1 0 4 9 .  7 ~ 1 .  5 7 8 .  4 5 6 .  3 7 2 .  
1 1 7 2 .  qhS, 644, 508, 4 1 3 .  
1 3 0 7 .  946. 71b. ~64, 458, 
1 4 6 6 -  1 0 6 2 .  g 0 5 .  6 3 5 .  5 1 6 .  
1 6 1 5 .  1 1 6 5 .  8 7 S .  6 9 0 .  559.  
1764, 1266, g50. 742- 599. 
1910, 1564, 1020, 794, 634- 

AS 33 1 3 1 .  1 0 6 .  8 7 .  7 2 .  6 0 .  2 0 5 2 .  1 ~ 6 0 .  1 0 8 8 .  8 ~ 5 .  6 7 8 .  
SF 34 1 3 6 .  1 1 0 .  9 0 .  7 4 .  6 2 .  2 1 9 ~ .  1 5 5 5 .  1 1 5 7 .  8 9 6 .  7 1 9 .  
BR 35 l h O .  1 1 3 .  9 2 .  7 7 .  6 4 .  2 3 3 0 .  1 6 5 3 .  1 2 2 5 .  94q .  7 6 1 .  
KR 36 1 4 4 .  1 1 6 .  9 5 .  7 9 .  6 6 .  2 4 6 8 .  1 7 4 5 .  1 7 9 5 .  1 0 0 3 .  8 0 4 .  
RB 37 1 4 ~ .  1 2 0 .  9 8 .  8 1 .  6 8 .  2 6 0 9 .  1 8 4 2 .  1 3 6 5 .  1 0 5 6 .  8 4 6 .  

SR 38 1 5 3 .  1 2 3 .  1 0 0 .  8 3 .  7 0 . "  2 7 4 9 .  1 ~ 3 7 .  1 4 3 4 .  1 1 0 7 .  8 8 6 .  
Y 39 1 5 6 .  1 2 6 .  1 0 3 .  8 5 -  7 1 .  2 8 8 7 .  2033 .  1 5 0 3 .  1 1 6 0 .  9 2 8 .  

ZR 40  1 6 0 .  1 2 9 .  1 0 5 .  8 7 .  7 3 .  3 0 2 7 .  2 1 3 1 .  1 5 7 6 .  1 2 1 6 .  9 7 3 -  
CB 41  1 6 4 .  1 3 2 .  1 0 8 .  8 9 .  7 5 .  5 1 6 7 .  2 2 3 3 .  1 6 5 4 .  1 2 7 9 .  1 0 2 5 .  
MO 4 2  1 6 7 .  1 3 5 .  1 1 0 .  9 1 .  7 7 .  3 3 1 5 .  2 3 4 0 °  1 7 5 5 -  1 ~ 4 3 .  1 0 7 8 .  
TC 4 3  1 7 1 .  1 3 8 .  1 1 3 .  9 3 .  7 8 .  3 4 7 2 .  2 4 5 1 .  1 8 1 7 .  1 4 0 7 .  l i P 8 .  
RU 44  1 7 5 .  1 4 1 .  1 1 5 .  9 6 .  8 0 .  3 6 3 3 .  3 5 7 2 -  1 9 1 3 .  1 4 8 5 .  1 1 9 3 .  
RH 4 5  1 7 9 .  1 4 4 .  1 1 8 .  9 8 .  8 2 .  3 8 0 6 .  2 6 9 9 .  7 0 1 0 .  1 5 6 2 .  1 2 5 7 .  
PD 4 6  1 ~ 3 .  1 4 8 .  1 2 1 .  1 0 0 .  8 4 .  3 9 8 8 .  2 8 3 6 .  2 1 1 7 .  1 6 4 9 .  1 3 2 9 .  
AG 47  1 8 7 .  1 5 1 .  1 2 4 .  1 0 3 .  8 6 .  4 1 8 4 .  2 9 7 6 .  2223. 1 7 3 1 .  1 3 9 5 .  

CD 4 8  1 5 2 .  1 5 5 .  1 2 7 .  1 0 5 -  8 5 .  4 3 8 7 .  3 1 2 0 .  2 3 2 9 .  1 8 1 2 .  1 4 6 0 .  
IN 49 1 9 6 .  1 5 8 .  1 3 0 .  1 0 8 .  9 0 .  4 5 9 8 .  3 2 6 6 .  2 4 3 5 .  1 8 9 3 .  1 5 7 3 .  
SN 50 2 0 1 .  1 6 2 .  1 3 3 .  1 1 0 .  9 2 .  4 8 1 6 .  3 4 1 4 .  2 5 4 1 .  1 9 7 2 .  1 5 8 4 .  
gB 51 ~ 0 6 .  1 6 6 .  1 3 6 .  1 1 3 -  9 4 .  5 0 4 0 .  3 5 6 6 .  P 6 4 8 .  2 0 5 1 .  1 6 4 5 -  
TE 5 2  2 1 1 .  1 7 0 .  1 3 9 .  1 1 5 .  9 6 .  5 2 6 0 .  3 7 1 6 .  2 7 5 5 .  2 1 3 1 .  1 7 0 7 .  

1 53 2 1 5 .  1 7 4 .  1 4 2 .  1 1 7 .  S ~ .  5 ~ 7 9 .  3 8 6 6 .  2 8 6 3 .  2 2 1 2 .  1 7 7 1 .  
XE 5~ 2 2 0 .  1 7 7 .  1 4 5 .  120. 1 0 0 .  5 6 9 4 .  4 0 1 4 .  2 9 7 1 .  2 2 9 4 .  1 8 3 6 .  
c s  55 2 2 4 .  1 8 0 .  1 4 7 .  1 2 2 .  I 0 ~ .  5 9 0 7 .  4 1 6 0 .  3 0 7 7 .  2 3 7 4 .  1 8 9 8 .  
BA 56 2 2 8 .  1 8 4 .  1 5 0 .  1 2 4 .  1 0 4 .  6 ! 2 5 ,  ~ 0 9 ,  3 1 8 3 .  2 4 5 4 .  1 9 6 0 .  
LA 57 232 .  187.  153.  126.  106 .  6 3 4 4 .  ~458 .  3290.  2534 .  2023 .  
CE 58 2 3 8 .  1 9 2 .  1 5 7 .  1 3 0 .  1 0 9 .  6 6 7 4 .  4 6 9 8 .  3 ~ 7 ~ .  2 6 7 8 . .  2 1 3 9 .  
PR 59 2 4 3 .  1 9 6 .  1 6 0 .  1 3 2 .  1 1 1 .  6 9 7 0 .  4 ~ 0 7 .  3 6 2 7 .  2 7 9 7 -  2 2 3 5 .  
NO 6 0  2 4 8 .  2 0 0 .  1 6 4 .  1 3 5 .  1 1 3 .  7 2 8 3 .  5 1 2 8 .  3 7 9 1 .  2 9 2 3 .  2 3 3 6 .  
PM 61 2 5 4 .  2 0 5 .  1 6 7 .  1 3 8 .  1 1 6 .  7 6 0 9 .  5 3 5 8 .  3 9 6 1 .  3 0 5 u .  2 4 4 0 .  
SM 6 2  2 6 0 .  2 0 9 .  1 7 1 .  1 4 1 .  1 1 9 .  7 9 5 0 .  5 5 9 8 .  4 1 3 8 .  3 1 9 0 .  2 5 ~ 8 .  
EU 6 3  2 6 5 .  2 1 4 .  1 7 5 .  1 4 5 .  1 2 1 .  8 3 0 5 .  5 8 4 7 .  4 3 2 1 .  3 3 3 1 .  2 6 6 0 .  
CD 64  2 7 0 .  2 1 8 .  1 7 8 .  1 4 7 .  1 2 3 .  8 6 1 3 .  6 0 5 7 .  4 4 7 1 -  3 4 4 3 .  2 7 4 7 .  
TB 65 277 .  223 .  182 .  151 .  126.  9059 .  6375 .  4708.  3627 .  2 8 9 4 .  
Dg 66  2 8 3 .  2 2 8 .  1 8 6 .  1 5 4 .  1 2 9 .  9 4 5 8 .  6 6 5 5 .  4 9 1 2 .  3 7 8 2 .  3 0 1 7 .  
~ 0  67  2 3 9 .  2 3 3 .  1 9 1 .  1 5 8 .  1 3 2 .  9 8 7 4 .  6 9 4 3 .  5124-  3 9 4 3 .  3 1 4 4 .  
ER 6 8  2 9 6 .  2 3 8 .  1 9 5 .  1 6 1 -  1 3 5 .  1 0 3 0 1 .  7 2 4 0 .  5 3 4 0 .  4 1 0 8 .  3 2 7 ~ .  
TM 69 302, 244, 199, 164, 138, I07~9, 7550, 5566, 4279, 3408, 
YR 70 309, 249, 203, 168, 141, 11197, 7861, 5792, ~450, 3543, 
LU 7 [  314 .  2 5 3 .  2 0 6 .  1 7 1 .  1 4 3 -  1 1 5 8 9 .  8 1 2 5 .  5 9 7 9 .  4 5 8 9 .  3 6 5 0 .  
HF 72  3 2 0 .  2 5 7 .  2 1 0 .  1 7 4 .  1 4 5 .  1 1 9 7 8 .  8 3 8 8 .  6 1 6 5 .  4 7 2 8 .  3 7 5 5 .  
TA 7 3  3 2 5 .  2 6 1 .  2 1 3 -  1 7 6 .  1 4 7 .  1 2 3 5 7 .  8 6 4 5 .  6 3 5 0 .  4 8 6 7 .  3 8 6 6 .  

W 74 3 3 0 .  2 6 5 .  2 1 7 .  1 7 9 .  1 5 0 .  1 2 7 3 4 .  8 9 0 3 .  6 5 3 6 .  5 0 0 7 .  3 9 7 6 .  
R~ 7 5  3 3 5 .  2 6 9 .  2 2 0 .  1 8 1 .  1 5 2 .  1 3 1 0 6 .  9 1 6 0 .  6 7 2 2 .  5 1 4 8 .  4 0 8 8 .  
OS 7 6  3 4 0 .  2 7 3 .  2 2 3 -  1 8 4 .  1 5 4 .  1 3 4 8 1 .  9 4 2 0 .  6 9 1 2 .  5 2 9 3 .  4 2 0 3 .  
I [  7 7  3 4 4 .  2 7 7 .  2 2 6 .  1 8 7 .  1 5 6 .  1 3 8 5 8 .  9 6 8 2 .  7 1 0 4 .  5 4 4 1 .  4 3 2 1 .  
PT 7 8  3 4 e .  2 8 1 .  2 2 9 .  1 8 9 .  1 5 8 .  1 4 2 2 8 .  9 9 5 0 .  7 3 0 7 .  5 6 0 1 .  ~ 4 5 1 .  
AU 7 9  3 5 3 .  2 8 4 .  2 3 2 -  1 9 2 .  1 6 0 .  1 4 6 1 2 .  1 0 2 2 1 .  7 5 0 8 .  5 7 5 7 .  4 5 7 5 -  
HG 8 0  3 5 3 .  2 8 8 -  2 3 5 .  1 9 4 .  1 6 2 .  1 5 0 1 1 .  1 0 4 9 4 .  7 7 0 6 .  5 9 0 0 .  4 6 9 2 .  
TL ~1 3 6 5 -  2 9 2 .  2 3 8 .  1 9 7 .  1 6 5 .  1 5 4 0 5 .  1 0 7 6 4 .  7 8 9 9 -  6 0 5 1 .  4 8 0 6 .  
PR 8 2  3 6 8 .  2 9 6 .  2 4 1 .  ~ 9 9 .  1 6 7 -  1 5 8 0 9 .  1 1 0 3 7 .  ~ 0 9 3 .  6 1 9 6 .  4918 .  

B I  8 3  3 7 3 .  3 0 0 .  2 4 4 .  2 0 2 .  1 6 9 .  1 6 2 1 ~ -  1 1 3 0 9 .  8 2 8 5 .  6 3 3 8 .  5 0 2 7 .  
PO 8 4  3 7 8 .  3 0 4 .  2 4 7 .  2 0 4 .  1 7 1 .  1 6 6 2 4 .  1 1 5 8 2 .  g 4 7 8 .  6 4 7 9 .  5 1 3 6 .  
AT 85  3 8 ~ .  3 0 8 .  2 5 1 .  2 0 7 .  1 7 3 .  1 7 0 3 5 .  1 1 8 5 8 .  ~ 6 7 1 .  6 6 2 2 .  5 2 4 6 .  
RN 86  3 8 7 .  3 1 1 .  2 5 3 .  2 0 9 .  1 7 5 .  1 7 4 3 8 .  1 2 1 2 8 .  4 8 6 2 .  6 7 6 3 .  5 3 5 5 .  
FR 8 7  3 9 2 .  3 1 5 .  2 5 6 .  2 1 1 .  1 7 7 .  1 7 8 3 5 .  1 2 3 9 6 .  9 0 5 2 .  6 9 0 4 .  5 ~ 6 3 .  
RA 8 8  3 9 6 .  3 1 8 .  2 5 9 .  2 1 4 .  1 7 9 .  1 8 2 3 6 .  1 2 6 6 4 .  9 2 4 1 .  7 0 4 4 .  5 5 7 1 .  
AC 8 9  4 0 1 .  3 2 2 .  2 6 2 .  2 1 6 .  1 8 0 .  1 8 6 2 8 .  1 2 9 2 6 .  9 4 2 5 .  7 1 7 9 .  5 6 7 5 .  
TH 90  4 0 5 .  3 2 5 .  2 6 8 .  2 1 8 .  1 8 2 .  1 9 0 2 ~ .  1 3 1 9 0 .  9 6 1 1 .  7 3 1 6 .  5 7 8 1 .  
P A � t  4 1 0 .  3 2 9 .  2 6 8 .  2 2 1 .  1 8 4 .  1 9 4 5 7 .  1 3 5 1 0 .  9 8 5 8 .  7 5 1 4 .  5 9 4 3 .  

U 92 414 .  333. 271.  223 .  187.  19897.  13822 .  1 3 3 8 9 .  7693 .  6087 .  
NP 9 3  4 1 9 .  3 3 6 .  2 7 4 .  2 2 6 .  1 8 9 .  2 0 3 5 0 .  1 4 1 4 3 .  1 0 3 2 8 .  7 8 7 8 .  6 2 3 5 .  
PU 94 4 2 3 .  3 4 0 .  2 7 7 .  2 2 9 .  1 9 1 .  2 0 8 4 2 .  1 ~ 5 0 5 .  1 0 6 0 6 .  8 1 0 0 .  6 4 1 7 .  
AM 95 428.  344 .  280 .  231 .  193.  21326 .  14849.  10862 .  8 2 9 9 .  6575 .  
CM 9 6  4 3 3 .  3 4 8 .  2 8 3 .  2 3 ~ .  1 9 5 .  2 1 7 9 3 .  1 5 1 6 7 ~  1 1 0 9 0 .  8 ~ 6 ~ .  6 7 0 9 -  
FMIO0 453 .  365.  297 .  2~5.  205 .  23455 .  16697.  12224 .  9344 .  7407 .  
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The form factor f0 for a stationary atom is approximated 
by a sum of the Gaussian functions (Forsyth & Wells, 1955) 

rio = Ail exp( -- ails 2) 
+ A~2 exp(-  mzsZ) + A~3 exp( -  a~3s 2) (2) 

with a~3=0, where s=s in  0/2. Equation (1) is, then, easily 
integrated, and we obtain 

3 Ai/c 
0"/(0)----- 8g  3/2 S 

k = l  ( a l e +  B~) 3/2 
(3) 

3 3 G/c/c' 
Po(0) = 8ff 3/2 ,~' ~ '  . . . . .  

k----lk '=l (g/ck')  3/2 

where 
Gee' = AteAS,  gk~' = at~ + B~ + a j  + Bj 

and B~ is the isotropic temperature factor of the ith atom. 
Although the relations (3) are not suitable at very low tem- 
peratures, they give sufficiently good approximations for 
most purpoges. Parameters Ak and a~ in equation (2) were 
obtained by Moore (1963), and also by Hosoya & Satake 
(1965). Hosoya & Satake's parameters for the Mo range 
were used for calculation of the function o(0) and the self 
Patterson function Pu(0) of various atoms. The results are 
shown in Table 1. 

Practically, however, observed values are in general con- 
siderably smaller than these values because of termination. 

In order to calculate 0(0) and Pu(O) subjected to the termi- 
nation effect, equations (1) were rewritten as 

0~(0) = 32n I;/'~ s2f~ds 

(4) 

i 
i/;~ 

P,(0) = 32zr s2f~ds 
dO 

Substituting relation (2) into (4), values of a~(0) and Pu(0) 
were obtained numerically for various wavelengths. Typical 
results are shown in Fig. 1. With Mo K~, the termination 
is not very serious unless the temperature factor is too small, 
but with Cu K~ the reduction of peak height is significant. 
Therefore, values for the Cu K~ range are shown in Table 2. 
Tables 1 and 2 will be helpful for judging the atomic species, 
by reading through the column with a relevant B value. 

The numerical calculations were carried out on OKITAC 
5090H computer of this Institute. The author expresses his 
sincere thanks to Dr T. Ito of this Institute for his critical 
discussions. 
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CsUF6 is rhombohedral, a=5"417 A, ~=95°29"5 ', space group R3, with one formula unit per unit cell. 
The U atom has 6F neighbors at 2.057 A which make an octahedron slightly compressed along the threefold 
axis. The Cs atom has 12 neighbors, 6 at 3-101 and 6 at 3.147 A. The compound is isostructural with KOsF6. 

The preparation of cesium uranium(V) hexafluoride was 
first reported by Penneman, Sturgeon & Asprey (1964), 
who found a rhombohedral lattice with hexagonal cell di- 
mensions of a = 8.036 + 0.003, c = 8"388 + 0.004 A. These di- 
mensions suggest that the compound is isostructural with 
KOsF6 whose structure, based on powder diffraction data, 
was reported by Hepworth, Jack & Westland (1956). Op- 
tical properties, cleavage and twinning were reported by 
Sturgeon, Penneman, Kruse & Asprey (1965). A partial 
absorption spectrum was reported by Asprey & Penneman 
(1964) and a detailed analysis of the absorption spectrum 
was made by Reisfeld & Crosby (1965), who assumed the 
centric space group R~. CsPuF6 (Penneman, Sturgeon, 
Asprey & Kruse, 1965) and CsNpF6 (Asprey, Keenan, 
Penneman & Sturgeon, 1966) are isostructural with CsUF6. 
The present structure determination was undertaken as a 
means of confirming the centric nature of the structure, 

* Work performed under the auspices of the U.S. Atomic 
Energy Commission. 

t Permanent address: Department of Geology, The 
University of New Mexico, Albuquerque, New Mexico, U.S.A. 

and of refining this structure type on the basis of single- 
crystal data. 

Crystals of CsUF6 for this study were prepared by R.A. 
Penneman by recrystallization from cold, aqueous hydro- 
gen fluoride solution. The crystals thus formed are pale 
greenish-blue rhombohedra up to 2 mm in diameter. Cleav- 
age and twinning as reported by Sturgeon et al. (1965) were 
not observed on these crystals. 

Precession photographs show the crystals to be rhombo- 
hedral with no systematic extinctions. The space group is 
thus R3, R3, R32, R3m, or R~m. Lattice constants were 
obtained from measurement of 20 for Mo Kal radiation 
(2=0.70926/~) for several high order reflections with a 
carefully aligned single-crystal orienter on a General Elec- 
tric XRD-5 spectrogoniometer. The hexagonal cell con- 
stants are a = 8.021 + 0"003, c = 8.430 + 0.003 A (the rhombo- 
hedral cell has a = 5.417/~, a=  95 ° 29'.5). These values differ 
significantly from those previously reported. The assump- 
tion of one formula unit per rhombohedral unit cell gives 
a calculated density of 5"145 g.cm -3. Intensities from an 
entire hemisphere were measured to 20-_-50 ° with Mo K0c 
radiation with balanced Zr-Y filters and the fixed-counter, 


