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H s Pp Gy YpGy (Frdo FH Fu Al
0 | 0.00 0.1667 575.7 95,94 24.00 71.94 72.00 0.06
i 0.05 0.1667 | —100.43 | —16.74 | —11.96 —4.88 —4.84 Q.04
2 0.10 0.1653 | —121.43 | —20.07 | —11.80 | —8.27 —8.34 0.07
3 .15 0.1633 204.50 33.40 23.15 10.23 10.35 .10
4 0.20 0.1612 | —110.02 | —17.74 | —11.26 | —6.48 —6.66 0.18
5 0.25 0.1587 | —178.24 | —28.29 | —10.89 | =—17.40 | —17.47 0.07
6 0.30 0.1532 174.13 27.03 20, 82 6.21 §.31 0.10
7 0.35 ' 0.1512 | — 87.85 | ~—13.28 —9.90 —3.38 —3.33 0.05
8 0.40 0.1467 | —137.79 | —20.21 —9.33 | —=10.88 | ~11.06 0.18
9 0.45 0.1420 232.728 32,98 17.47 15.51 15.77 0.26
10 0.50 0.1366 | —330.16 | —45.10 —8.10 | —37.00 |. —37.34 0.34
11 0.55 .| 0.1312 | —133.20 | —17.48 —7.47 | —10.01 —9.95 0.06
12 0.60 0.1252 211.76 26.51 13.63 12.88 «|  13.42 0.54
13 0.65 0.1192 | — 20.78 -2.48 —6.18 3.70 - 3.67 0.03
14 0.70 0.1132 | — 79.71 —9.02 —5.56 —3.46 —3.35 0.11
15 0.75 0.1072 253.36 27.16 9.93 17.23 17.61 0.38
16 0.80 0.1007 5.92 0.60 —4.39 4,99 4.77 0.22
17 0.85 0.0947 | —97.88 | —9.27 | —3.86 | —5.41 —6.04 0.63
18 0.90 0.0880 134,19 11.81 6.7% 5.09 5,43 0.34
19 0.95 0.0820 | —94.47 —7.75 —2.90 —4.85 —~5.19 0.34
20 1.00 0.0760 20.92 1.59 | =2.49 4.08 4.05 0.03
21 1.05 0.0700 108.72 7.61 4.25 3.36 3,54 0.18
22 1.10 0.0647 | —59.14 —3.83 —1.79 —2.04 —2.28 0.24
23 1.15 . 0.0587 | —91.68 —5.38 —1.50 —3.88 —4.10 0.22
24 1.20 0.0540 76.08 4.11 2.50 1.61 1.76 0.15
25 1.25 0.0494 | —=77.23 —3.82 —1.03 —2.79 —2.91 0.12
26 1.30 0.0440 | —79.10 —3.48 —0.85 —2.63 —2.74 0.11
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0 72.00 + 575.7 + 575.7 + %1.94 + 71.94
1 4,84 & —58.22 - ~117.52 - ~7.63 — —7.85
2 8.34 — —119.39 = —131.59 - ~9.95 —~ - —9.53
3 10.35 + 195.04 -+ 245.07 + 16.87 + 15.53
4 6.66 - ~131.09 [ - — 131,39 - 9,92 - —10.31
5 17.47 - —174.83 - —~179.90 — —17.66 —~ ~15.77
6 6.31 + 184,19 + 223,12 + 13.81 + 13.04
7 333 | @ | —46.80 - ~103.61 - —5.77 ~ ~6.22
8 11.06 - —~103.33 — —129.56 - ~9.68 - —8.08
9 15.77 + 177.12 4 252.85 + 18.44 + 17.29
10 | 37.34 - —274.81 - —307.91 - —33.96 ~ —38.09
11 .9.95 - —127.22 - —124.48 ~ | -8.86 - ~7.19
12 13.42 +  169.43 + 232.76 -+ 15.51 + 14.39
13 3.67 = —41.21 o —78.79 =) —3.21 S ~3.53
14 3.35 - -57.52| . — —73.31 — —~2.74 - -2.16
15 17.61 + 231,27 + 278.25 + 19.60 -+ 18.38
16 4,77 o ~17.68 o —64.97 = -2.15 = ~-2.70
17 6.04 - ~130.68 ~ —96.76 — —~5.30 - —4.51
18 5.43 + 131,64 + 161.73 + 7.51 T 6.92
19 5,19 - ~76.16 - ~105.06 - —~5.72 ~ ~6.04
20 4,05 o —47.70 S ~28.60 = 0.32 + 4,7
21 354 = 72.78 + 137.42 + .37 + 5.10
22 2.28 & —20,42 — —69.98 - -2.74 — -3.18
23 4.10 - —71.61 - —69.48 — —2.58 - —2.09
24 1.76 o 54, 86 + 99.33 + 2.86 + 2.57
25 2.91 ® ~35.67 -~ —87.97 - ~3.32 - ~ 4,02
26 2.74 - . —39.78 ~ —48.59 - ~1.29 - —1.06
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THE USE OF SIGN RELATIONSHIP IN THE DETERMINATION OF
HEAVY ATOM CONTAINING CRYSTAL STRUCTURES

I. A SIGN-REFINEMENT PROCEDURE

FEan Hai-ru

(Acadermia Sinica)

ABSTRACT

For crystals composed entirely of light atoms with atomic numbers close to each
other, the Sayre equation gives the sign relation of the structure amplitudes. It has been
successfully applied to the determination of crystal structures of organic comthundS.
Nevertheless, for crystals containing “‘heavy atoms”, the Sayre equation is no longer valid;
instead, the so-called “heavy atom method” is generally used. In the present work the
interrelation between the respective signs of structure amplitudes, the Sayre equations,
and heavy atoms has been considered, and the possibility of combining the heavy atom
method and that of Sayre is pointed out. This leads to the suggestion of a sign-refine-
‘ment procedure, with which the initial signs of heavy atoms can be refined to the correct
signs of the structure amplitudes. This procedure has been verified with a hypothetical
one-dimensional structure and proved to be efficient. Some problems concerning its
application to the actual crystal-structure analysis are also discussed.



