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Abstract

Four main topics of the pattern manipulation within the process of the crystal structure

analysis are described. 1. X-ray diffraction photographs were automatically processed with

double deflection high precision cathode ray tube. 2. Various modifications of the reciprocal

lattice are plotted so as to make easy recognition of the characteristic of the crystal. 3.

Electron density map is treated within the computer and the automatic method of the

crystal structure analysis is developed. 4. The crystal image is represented with the graphic

display.

The image is used to assist the packing analysis of the molecular crystal.

1. ¥ &2 » &

HRBITTREOHEEOERNE S HSIZ-2D
LTz & &, RIET— 2 Hin s XioEirE
BELTEBONE L ZOEMBENEEDIDIIMIED
B hobarvCa—-20RARTOOTE . BAE
(LERRFERT CRAR s hfz UNICS IV L3y X5 4
T}, BRIBETIRT -2 2 ANNEEKERE
—EiCHT2HBRTNTETH 5 LERKic, AT
ROPMIRETORRNED, REONBMLERNE
SBT3 &5LTH 3. BIFOEBETDF—40D
AHDORFEER L7-Ddt Fig. 1 T 3. XERIET
F—EMBHI Y E—RE->THEENZBEERET—
TEORKENLTCEDTEF 4+ VANLBRIEHEEL
Tavea—gicAhhiZBL (Fig. 1(A)). LaL
HBEOUHHPEBOHFNBICE » TRPRIVEELEE
IBAMDD, COBEI T+ VABRAMODEREDA
FOBTRIELTT 1 ¥ 47— 2icEI LFNIZ
7257 (Fig. 1(B)). L LEHEDG - LHEEN
BE O RBROVHHESEMBOREILDE. chd
BT S DRGSO Btk IR ANEI 12 R A S ]

* Pattern Representation and Manipulation in Crystallography
by Tosio SAKURAI, Munehiro DATE, Kimiko KOBAYASHI,
Yasunari WATANABE, Takashi SOMA and Katsuyuki
AOKI (Institute of Physical and Chemical Research).

* BILRERER

149

[ Op COMPUTER
(A) 00 ‘. ©—0)
OBEE&\’/UED
19 @ﬂb (A—p)—| STRUCTURE
(®  [caMera 5 FACTOR
— P -
STRUCTR
E
@ (o L
OPTICAL DIFFRACTOVETER _ REIPROCAL
LATTICE HOLOGRAM
ELECTRON

DEASIY
(D) FOURIER MAP
L
ATOMIC PARAMETEY

A
RAPH]
® ﬁ&

(F) ‘!" (A=—D)

Fig.1 Process of crystal structure analysis with
the computer.
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Fig.3 Estimation of the backgroud by the density histogram.

(a) Standard reflection spot.

(b) Reflection spot with white radiation streak.
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Table 1 Comparison of Fpp and Fayr with Fe.

ok Fe Fop Fagr D
1 -3 6 29,50  30.53 29,50 0.7
1 -3 7 32,50  37.24 33,10 1.1
td %2, 49 512,20 11,57 12,20 0.2
1 -2 s 31.50  27.85  31.40 . 1.0
©1:=2 6 - 18,50 19.61 18,40 - 0.4
1 -1 9 17,70 20.43  17.20 0.4
T -1 0 ©20,10 18,20 20,70 I.1
T 1 6 17.60  20.34 .17,20 0.4
12 .3 - 2090 28,22 26,30 1.2
1 2§ 31,50 28,22 31.40 0.9
1 2 6 18.50 21.42  .18.40 0.4
1T "3 o 23,20 23,11 . 23.80 0.9
1.3 1 22,50  26.53 23,00 0.8
1 03 4 40,10 35,27 40,70 1.4
1 3 s 28,00  28.98  28.90 0.4
1 3 6 29.50  29.81  29.50 0.6
103 7 32,50 36,27  33.10 1.1
1 4 -6 28.40 26,69  27.80 0.7
1 4 -5 26,20 24,90  25.50 0.6
1 4 o 37,70 34,34 38.40 1.3
1 4 3 28,90  28.82  28.60 0.7
1 4 4 24,00 28,20 24,00 0.5
1 4 6 31,50 32,91 31,50 1.0
1 5 -5 33.60  34.34 33,10 1.3
1 5 - 41,50 41,31 41,00 1.8
1 5 -3 46,20 45,02 46,10 1.4
15 .2 44,80  41.83  44.00 1.3
1 5 -1 35.80 36.50 35.50 1.1
105 1 46,40  43.65 46,80 1.5
1 5 4 25.10 28.01 24,60 0.9
1 s H 26.70 31.02 26.50 1.0
1 6 -1 20.80 24,31 20.80 0.6
1 6 o 20,50  23.00  20.10 .6
1 6 2 15.10  17.68  14.50 0.4
1 6 3 14,40 16.74  14.10 0.6
1 6 4 17.00  15.78  16.90 0.7

: Observed structure factors by DD tube.
Faur: Observed structure factors by equi-inclination
type automatic diffractometer.
Fc: Calculated structure factors.
D: Optical density observed by microphotometer
before Lp correction.
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(a) a axis lst level Weissenberg film of cad-
miumethylxanthate (Cd (SSCOC,H,).).®’

: s
(b) Reconstructed film image of Fig. 4 (a).
drawn by CALCOMP off-line plotter.
Fig. 4
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(a) 4 fold symmetry. (b) 4m symmetry.
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(c¢) Structure with subperiodicity. (d) Comparison of the

isomorphous crystals.

Fig. 5 Plotter representation of reciprocal lattices.
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Fig. 6 Process of the automatic structure analysis.
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Fig. 7 Schematic representation of the automatic
analysis.
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