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Table 1 The parameters in algebraic formulas of 1,5 rank

Space group Formulas —- H a q
hy k, I

P2, (1) R +2h 34 U +al & 1

Pn (2> W B2k v B+l 1

(3) k' +2h k' 114 h+k+1 2

Pna2, 4) |14 k’ + 2k 144 k+k 2

(5) k' + 2k k' +2k 24 I 1

€6) 4 E+2k 1 +2l h+k 1

P2,2.2, D) b +2k 14 I+l E+1 1

1

(8) R + 2k k" +2k v I+h
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2.5 R 2ERX A
E, =N aE. (1Ey 1= D Egy. |P=1>
H’ _T (_1) H’(l HZI - HS H' 'HZ'H3
ﬁt’: H2 = (h29k2712)9 H3= (h3,k3,l3), m/l\élﬁ]#ﬁ'ﬂ%&ﬁ'ﬂu% 2 .

2 25MRBAZSRY

Tahle 2 The parameters in algebraic formulas of 2 5 rank(1)

H,

zggﬁep TPormulas a q
k, ky 1, o
P2, (9) h’ + 2k, + 2k, 134 U +2l, +20, k,+k, 1
Pa o) % k' + 2k, + 2k, U hyvly v by +1, 2
an h? +2h, + 2hy k’ 144 Ry vk, +l, vhytk, v, 2
(12) R+ 2k . k' +2k, 14 hy+kyvhy+k.+1, 4
(13) B+ 2k, + 2k, k’ + 2k, lid 1owhy+k, + 2
Pna2, (14) b B+ 2k, + 2k, i By 4 i, vho vk, 2
(15) k' +2h, k' + 2k, + 2k, 14 Lo+E,+k, 2
as R +2h, + 2k, E +2ky ¢ 2k, 15 1, +1, 1
an 14 L+ 2k, + 2k, 4z, w20, hy+k,+hy+k, 1
as) R +2h. +2h, k’ 1 +2l, +20, ky+l, v kg1, 1
a9 B+ 2k, + 2k, E + 2k, + 2k, 144 lLy+h, +ls+h, 1
P2,2,2, €20) 4 B2k, I B+l vhy+l, 2
£21) ' +2h, k’ U +21, hy+hy+hs+ 1, 2
2) W o+ 2h, B+ 2k, v By+l, b+ kg 2

(1) Formulas(20), (21)and (22) are restricted by k, + ks =0, k, +ks =0 and {, +1; =0 respectively,
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En

1
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= HC D En | (1En, 1~ D (| B |~ 1005 Pur S eyom,

2
#iD (=D 1B | (1B, |2~ D ( Br, |2~ Dsin @u S sy omg

(=1 Ew| (B, 12~ 1D En, |* - DI Oy > 1.,

Py = arcig - (2)
" (=D 1Ea | UEn, 1P = D (1 En, |2~ 1) ¢05 $g. >gr o1,

X (1), (2) HAHE—BREMMARHL. 5K 2. 5K,

2 FBIXAIRiITe
MUK 3 FFIEAC AR EERREHAR (1), (2) BHRAEE.

®3 AMEESHEG
‘Table 3 Four crystal stuctizes as examples

ex(1)  Structures Space groups a b ¢ B z R
1 6-KH:P . 0. Fo, 7.227 8.287 7.855 91.74 2 0.060
2 C,,H.,0,LixdCL, Pn 13.268 8.474  14.961 99.72 2 0.060
3 C,.11,,0,L,NdCl,  Paa2, 10.504 16,816  18.931 — 4 0,043
4 C,H,,0,,Er P2,2,2, 6,072  9.580  19.844  — 4 0,050

(1) ex——examples

ex]-exq tf FRMF A BABER, BNHEHRASRGEERZHTHINRE
4, ‘

4 HERSOUNREBHEREENES

Table 4 Starting reflections and phases for assigning origin and enantionmorph

N1}

2.51 1.51 N2 T,(3)

ex &k & ! Bl o kK E I |El ©

12 1 0 1.930 357.4 4 2 13 2.780 175.4
1 464 464 £ 5
5  1.975 21.1 11 8 0 2.403  211.7

1
8 7 -1 2.325 353.4 13 3 3 2.175 113.9

14 1 4 2.134 12.9 1 8 -4 2.010 212.0

17 1 1 2.809  273.1 5 1 2 2.066 181.4

3 197 304 58 6
15 6 2 2.390 185.4 —~— —_— -_—
1 14 4 2.637 184.9 7 7 4 2.316 9.7 65

4 215 283 [
1 9 7 1.901 89.7 2 1 20 2.059 278.4 61

(1) N,—The reflection number of enter calculation for 2.5 or 1.5 rank
(2) N——The number of phases obtained by estimationg
(3) T,—The code of the tables of estimating results
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Table 5 The results of estimating phases for P2, and Pr space groups

P2, space group 2.5 rank 1.5 rank

- [ Agp

N ) k l |E} No ] N, (]
1 12 1 0 1.930 1776 357.4 2 357.4 357.4 0.0
2 11 8 0 2.403 1805 211.7 2 211.7 211.7 0.0
3 12 2 3 2.102 917 355.4 4 355.4 11.4 17.0
4 12 1 4 1.916 977 357.4 5 357.4 9.4 12.0
5 11 1 5 1,975 1806 21.1 3 21.1 21,1 ¢.0
6 9 8 6 2,294 1006 211.7 3 211.7 1835.1 26.6
7 11 1 7 3.173 1118 201.7 4 4.1 184.8 16.3
8 10 1 8 2.662 902 177.4 H 177 .4 196.2 18.8
9 9 1 9 2.752 1074 201.1 ¢ 291.1 189.0 12,1
10 8 1 10 2.282 814 177, % & 177 .4 194.9 17.5
11 7 1 11 2.278 waor 20l,1 3 201.1 182.0 19.1
12 4 2 it 1.914 1115 355.4 3 355.4 20.4 25.0
13 6 1 12 2,342 827 177.4 2 177.4 190.6 13.2
14 4 2 13 2,789 1836 175.4 3 175.4 175.4 0.0
15 -2 1 14 1.861 763 357.4 4 357.4 355.3 2.1

Pr space group

1 1 4 -4 1.332 30923 212,0 99 212.0 213.7 1.7
2 1 8 -4 2.010 30481 212.0 84 212.0 212.0 0.0
3 8 3 -1 1.612 31883 353.0 100 353.4 356.1 ::
4 8 7 -1 2.325 31874 353.0 100 353.4 353.4 Z:
5 13 1 3 2,362 35731 113.9 135 113.9 130.1 16.2
6 13 3 3 2,175 36173 113.9 93 113.9 113.9 0.0
0

7 14 1 4 2.134 38081 12.9 122 12.9 12.9 0.

L.5Fr 2. SBr R B E B A R G E A AR E LR R RORA, B %
B MR RG E R AR R . Pra2, P2,2,2, BF & A 6 Ml AKX, K
RZETHRFKHEAR, ERAMBEA—EEZR, BEEREAFH—2. XK 6 HH
AH—ERENRE. 35, ARARME/MAHSBERRK, nPn it RBER 74
R, REMEN H, 5 B R TESHROEK, AR Pra2,, HRESHEA,
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Table § The results of estimating phases for Pra2, and P2,2,2, space groups

%6 PnaL*‘”’LLLﬁﬂ#*ﬂﬁﬁI%%

Pra2, space group 2.5 rank 1.5 rank
&, Ao

N h k 14 1E| N [ N, (/]

1 17 1 1 2.899 1796 273.1 10 273.1 278.1 0.0
2 3 11 1 1.966 965 ‘ 93.1 7 83.1 84.0 0.9
3 15 11 1 2,097 966 273.1 6 273.1 276.8 3.7
4 v5 1 2 2.066 2037 181.4 11 181.4 181.4 0.0
5 7 1 2 2,129 1287 2.4 8 1.4 1.7 0.3
6 3 2 2 2,103 1061- 5.4 5 5.4 1.7 3.7
7 15 4 2 2.077 994 185.4 8 185.4 191.4 6.0
8 17 - 4 2 1,978 1006 5.4 6 5.4 338.0 7.4
9 1 6 2 2,057 1064 185.4 3 185.4 184,98 0.5
10 15 6 2 2.390 1867 185.4 12 i85.4 183.4 0.0
11 17 6 2 2,243 1066 b.4 10 5.4 4.7 0.7
12 1 8 2 2.105 1090 185.4 9 i85.4 176.4 9.0
3 9 11 2 2,403 1072 1.4 5 1.4 3.4 2.0
14 9 13 2 2.201 1005 1.4 6 1.4 358.9 2.5
15 1 15 2 1,988 850 5.4 3 5.4 357.4 8.0

P7,2 .2, Spaie group '

3 7 5 4 2.059 166 9.7 2 9.7 9.4 0.3
2 7 7 4 2.316 290 9.7 2 9.7 9.7 0.0
3 1 14 4 2,637 256 134.9 1 184.9 184.9 * 0.0
4 7 5 12 2,235 114 139.7 2 189.7 190.8 0.1
5 1 7 15 2.000 118 269.7 2 269.7 289.4 19.7
6 1 8 15 2,014 184 269.7 2 269.7 274.4 - 4.7
7 2 1 20 2,059 282 278.4 2 278.4 278.4 0.0
8 1 2 20 2,052 52 4,9 3 4.9 7.8 2.9
9 1. 7 23 2,511 92 89.7 4 89.7 93.6 3.9
10 1 9 23 2.982 144 89.7 1 89.7 91,2 1.5
11 1 7 25 2.073 92 269.7 3 269.4 290.3 20.6
12 2 1 26 2,237 146 278.4 5 278.4 278 .4 0.0
13 2 1 28 2.644 188 08.4 2 98.4 97.0 1.4
14 1 2 28 2.275 66 184.9 2 184.9 188.8 3.9
15 1 2 26 1.993 98 4.9 5 4.9 14,0 9.1

1
2
3

N,——relationship numbers; ¢——result phases., ¢ .—siructure phases; Ap=16-0.}

# ¥ X R

FTR, KR, #TE, £HH, HFER, 1991, 36013); 1143

A, BEEE, 1987
HaLE, xkE, 8T,

18, 1385

SWE, WEHLFE 1991, 8G): 26
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AN ALGEBRAIC METHOD TO ESTIMATE GENERAL
TYPE OF PHASES OF STRUCTURE FACTORS

Liu Yongsheng* Shu Ningcheng Hu Ninghai
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences,
Changehun 130022)

ABSTRACT

The algebraic formulas of 1,5 and 2.5 rank are given for four spzce groups
- P9,, Pn, Pna2,, P2,2,2,. It is better that the results of applying them te cstimating
general type of phases for four correspondent crystal structures. And 3 azethod of

transforming algebraic formulas from 1(2) rank inte 1,5¢2.5) rank is proposed.

Keywords; Crystal structurc determintion, Dhrect method, Estimating general type of
phases
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