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Crystal and Molecular Structure Visualization
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(1) Diamond M EAKE1E

[z ZTHsZ L]
CIF okt fatkiET —

# % Diamond (21 A — k L. Diamond 23 £ 28 Chti dbiid

XaER L ET, F72. Diamond OV 1 > R VICEREINDIHEHRDO R E2FON, 1/EXKL7-

it A IS 7 —

FoR ST MAEN 2B L

- Dinmond - Teh,cifl

L pe [t Vew Stuchue Ptue Duld Objects Move Took Window Help
O&EHM G A B £

[k <

For Higy, privs F1

=, | =
sV
Data brnf o+ Ead
General
Origin 51252286

Bibliographic data
ACACEQ,50,344-351 (1994)

Citation

Atomic parameters
Atom Ox. Wyck. Site 5.0.F,
c1 48h  m.

cz 6 1

#4= Diamond — [c60.cif]

BEFL R, ReRRS e RAEEET HEELITOET, REBIC,
W& L CIRAELET,

L3 Fle Edt Wiew Stucture Picture Buld Chjects Move Tooks
Ded#HBRS 0K =
Sy @btien)) Table of reflection parameters
wavelength (B No. | 2Thet... | d-spacing... Int.
| 540598 S 10,737 82330 27360863..,
2 12.404 71300 48154669
Ztheta-min[°]: S 3 17.577 5.0417 36525980..
4 20.641 42996 22907653,
2thetarmax [*]: |30 S 21.570 4.1165 276399386
6 24,957 3.5650 29283.89
7 27,237 32715 257958671
8 27.959 31886 512126429
9 27.959 31886 77256242
10 30,620 29108 381462599
11 32.602 2.7443 301820465
12 32.602 2.7443 317458549
13 35.585 25208 203131
14 37.275 2.4104 03386.89
15 37.275 2.4104 1087.30
18 37823 23767 485341.07
Diffraction diagram x
It
367
387
2 57—
287
1857
187
Seb— | ‘
| 1 TR .
I [ [ T T T T [
10 20 a0 40 50 B0 70 a0 480
2Theta
Success. 123 reflections generated. UM




A EREBET—2DAM Vik— k&S BEHEE
1. T—¥77A4NV%EHL
Diamond Z##E#H L, [2>TFA K A==2—® [Open] 27V v 7 LET,

4+ Diamond — [Start]

—1 File | Edit  wiew

Tools  Window  Help

e, .. .
Close ™

Save Ctr+5

Sawve As...
Save Al

Search...

S ikt el

2. T—HEERTS
Diamond A VA b=V L7+ VEZNIZH D [Tutorial] 7 NV ZIZH 5 [c60.cif] %
B, T X EBXxFET,

I ERK R
A MDIBFRT: | 3 Tutorie! ¥ 02 pE
RIRE 77
. quartsz
@ & urknown.cif
FAkw?
=/
T FFRLAb
2 JKE1-8
. 2B esbeif v RO
AANDD LR [OF ot v [Eea )
[ EnBERz{ LELTRKE

3. [k~ &9
TZIZDHA FVEEZROT, R-~WN)>] RZ > 227U v 7 LCTHERET,

File Import Assistant X

Welcome to the File Import Assistant

The input file "C¥Program Files¥Diamond 3¥Tutorial¥cflcif” has
no Diamond format and thus needs to be corverted. This
assistant will guide you through the file conversion procedure.

To continue, click the Next button

(Rl (TN N N Y




4. 5ﬁ/iﬁ% ESING RS

Diamond (X, BATET 7 A VDT —Z % BB HIW L [File format) #IZFK <L %
ER/ANINE %ﬁ@?ﬁﬁﬂ%ﬁﬁiﬁf’aﬁﬁo THW L7 EITiE, 22T 7 ANVEXEFEICTEE LT
KFEEV, IR~ >] RE v wd L RIcERE T,

File Import Assistant X

File format
Confirmation or modification of the automatically detected file format

The automatic file format recoenition has encountered the following format, If this format does not
match, choose another ane from the list below,

File format: | Grystallographic Information File (SIF) ~

1 datazet haz been found in the input file C¥Program Files¥Diamand 3% Tutoriakcsl.cif

Ta continug with the actual conversion, click the " Next” button.

[ ]

(IR (T T N Y

5. ZHBNFHE;NERIRT D
fhaniE X A 2B TIERT 270, REZBORDLY-HETERT 202 R ET,
2 BB CTERT 5 DT, [If the dataset is a "crystal" structure] ® U A T [Create a
picture automatically] %3N, [IR~]ARZ > 28 L E 3, fEdbiEdE 7 — # 720 Tlmolecule |
TlE7e< Tlerystal) DIED OFETHEL T

File Import Assistant X
Picture creation
Pictures can be created for & datazet automatically, with the help of an assistant, ar simply
blark.

The input file G¥Proeram Files¥Diamond 3¥Tutorial¥ct0.cif with 1 dataset(s) has been converted
successfully,

“ou can define, if and how far to create a structure picture for each dataset.

Maximum dataset count to start & picture sach:

Tf the dataset is a crystal structure: |0reate a blank picture & |

If the dataset is a " molecular” structure

[ <BEaE® R | [ Fevbr ] [ eaF )

6. b emAEE X A R
[2T] "2y %2270 v 7 UTHEREER 2B L £7,

File Import Assistant ﬁl

Completing the File Import Assistant

The input file G¥Program Files¥Diamond 3¥Tutorial¥écB0.cif with 1
datazetis) has been converted successfully

To finish the conversion and to start reading datasstiz), click the
“Finish" buttan,

[[] Do not show this assistant aeain

Without assistant the conversion runs with automatic format
recognition. To re- enable the assistant, choose the " Options”
command in the “ Taoks" menu.

< BB

[ Fed | [ ~aF ]




B. it RBER L ERBEET —FDRT
7. fEEET — X ERD
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FOHERER ERFREINET, BRNFEI Ry TP F VA =a—TEZLNET,

9. MmO RETT —Z % /5
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11. AEEhOFEMT — & 23R
Data sheet] 27V v 27 35L&, fdEET —XOFEMT — X 2FRTxET,
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e
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13. 7 7 A NVDRDITE FI DRG] %= For
Diamond FERDT —% 7 7 A Vid, BEOMEMEET — X 28l LN TE, WEEHD
FHETY, WEAL LICERENIWELEZ ) v TDHE, TOBBICEENLTWDET —

e B Chect Move [ook pdoe Heo

-0 Dom- T I Dstke

C. HHmBENDEE RAEE

14. HEEX ZEER S5

HEWHIXA TIZH % [Rotate along x/y-axis] F=v 7 Ry 7 A 4L, HEALEDK
MERINTNDIES T I AE KTy 7 LET, ~URAZENT HEIZLIZN - T, #E
e IE AN AR L £,

Sk Bt vew Stuctwe Behre Buld Oblect Move otk Windw Hob
DCEHMBS  BE v 2 aBRE ¥ i

Took Wdow Helo
¥

Gtnuchen Pctue Guld  Ohiects Mo

Atam (. Wyck. Site S.0F.

1 aghom.

Fropories

Structuse picture conber

Propartis
Structure ptun contents

Alormic perameters
AT ks

B3 - M-E-

® -0 B m- e & & &

86 40 o B

For M, press 1

¢ o s

Ao labeds
EBE0ZE & -0 Doem-7 B-M-B- WA chHan e

[Current arges of rotation are (deq): x: 6,443, y: 19.005, 1: 0429 (i = 4.04.-1.51,10.99)




15, fddiERICIE SV VBN 375

[Walk In/Out] 5= v 7 Ry 7 A 42U, BIEHALDOKNRFE RSN TNDIES T U7 A
NIy 7 LET, vU A% BIZENT EMMAESWTEET, M2, v~V X% N
WZEN T & RS R I W E £,

Sk Bt vew Stuctwe Behre Buld Oblect Move otk Windw Hob
DCEHMBS  BE v 2 aBRE ¥ i
-

Data b«

Biblisgraphic data
Citatian ACACEHQ50,344-251 (1894)

Atam (. Wyck. Site S.0.F.

1 agh o

Fropories

Structuse picture conbents
ATOTIC paramaters

alinad berrds
-

»

Ao Labels
OBVORB L ®-01 0 &m- e b & P lz«s-o-bxa@aa
Fox My press £1 [Ty e 2 i- mAY¥O WO+ XaTle

D. ETA 774 ILDER

16. MzENLILITE2ETAT 7 A NMITT D

i Rl — 13— 25 5 [Start Recording Video Sequence] "% > #27 U v 7 LET,
PRE]E— NI 0 2L, BIZIEEE S 5 72 Rt ERIC LA Nz 72 & 5
RLER S IVET,

it Gtnucher Pctue Guld Ohlects Mow Jook  Window  Helo
MEE  RE o R aERE W ¥ B
Cl ) =

Data brief + »

Grigin
Bibliographsc data

Citation ACAC

Atam (. Wyck. Site S.0F.
< aghom.

] 1
] 1
< »
OEvLE L ®-0 Hém-SEE-M-E- whF @ e =
Structue peiue contents -

[ Stat vicken sesguerice reconder

e LE -0 B em-

Fox Help, press F1 7 = M




17. ©7 A O 45 1R 2
[Stop Recording Video Sequence] R ¥ > 227 Vv 79 56&, BT AE—RBKTLET,

#-OLMem-

st = 13

EHeoM-EH- mAFD 4RO Mare

18. M7 v A L& LTRFET D
BT 7 A& UTRAFT 270 H LIEBOEG 7 7 A L& LTRIFT 20285
WHAFRRSNET, BE 7 7 A0 E LTRIEFET 55613 [Save as AVI file] IR L T
7ZEW, [Preview] A&y %27V v 735 BB OFENTEET,

Save Video Sequence

3 frame(s) have been captured (1.4 Fps), Width and height: 571 x 560 pixel. Bits pg
pixel: 32.

(#)5ave as V1 file

Frames per second; 25 A

3 Cuality (best = 100); (100

Compression handler: | Microsoft Wideo 1 %

() Save as single image files

This option saves the frames as single image files
"<filename =0001 . ext" through " <filename =0003, ext". Use
"Files..." to define prefix and format of the image files.

19. 7 7 A V&4 & O TRTF

[File name] R"&¥ > #2707 LET, 77 ANAEANNTLHEEPHAND DT, 4%
DT THRIFLET,

Save Video Sequence

X

3 frame(s) have been captured (1.4 Fps). Width and height: 571 x 560 pixel. Bits per
pixel: 32.
(#)5ave as V1 file
- Save Video As FIK
Frames per second; 25 : Quality {best = 1007 |100 -
FFTEEH0: | Tutorial v O F = B
Compression handler: | Microsoft Yideo 1 % B moviel avi
B movied avi
() Save as single image files
This option saves the frames as single image files
"<filename =0001 . ext" through " <filename =0003, ext". Use
"Files..." to define prefix and format of the image files.
AP RIS
I ILDERAT: | Audio-Video Interleaved (kavil v i




20. e L7 7 7 A v & LTIRFES S

[Save as single image files] 7' > 5> R¥ v A2 LT, [Files) R¥ &7 L |
BEOEWGR 7 7 AN E LTIRIETEET NIRRT TROMERD L D724 A—TTT),
77 ANVAITABMIICEZENSONET, T=A—v a3 GIF OFEME L THFIHTEE

ED

Save Video Sequence

3 frame(s) have been captured (1.4 Fps). Width and height: 571 x 560 pixel. Bits per
pixel: 32.

Save Yideo Sequence

(" 5ave as v file

3 frame(s) have been captured (1.4 fps). Width and height: 571 x S60 pixel. Bits per

Erames per second: I:l Quality {best = 100} pixel: 32,

Compression handler:

(D) 5ave as AVI File

Erames per second: I:I Quality (best = 100): I:I
This option savesthe frames as single image files

"<filename =0001 . ext" through " <filename =0003, ext". Use Compression handler:
"Files..." to define prefix and format of the image files. 5

(%) Save as single image Files

This option saves the frames as single image Files
g " <filename 0001 .ext" through " <filename 0003 . ext". Use
"Files..." to define prefix and format of the image files,

Cancel

10



(2) BRBET—FDFRAANE D+ HF—FIZL SR

[ZZTH¥sz L]

ST — 2 B 7 7 A L L TR TORWES CUiR7R EDT — % L7 WIEE) 12,
FETHA ORI L OF — % %2 AJ) LT, Diamond THiuEIER 2 EK+ 5 2 & 23
TEET, T—FOFBANZFERIATO FiEEdA L ET,

Flo. VA v I AX—FHA R TR, s ER o (k% Diamond IZB ¥ T2H
BITATWE LA, SN Y 4 F— Raffio TEROBRELZH S THELET, 7% —
REfM ST B OER B L THAEL L D,

% AEANT BT — 213 FROKIEEFIA LET,

FEEL 0 S102
ZEfEIRE : P 3121 (EMEERS : 152)
B FORE S

a=4.535A

b =4.535A

c=5.17A
BNTAS - 0D 830 D i

a =90°

B =90°

v =90°
FRA- DIy RIERE (1 DDOIEXFRENL D F)
Si (x/a, y/b, z/c) = (0.4487, 0, 0.3333)

0 (x/a, y/b, z/c) = (0.367, 0.2962, 0.2427)

Create Structure Picture

Primary atom creation
This defines the bazic et of atoms and bonds in the structure picture,

nd what part of the structure is to be built up.

New Structure

Cell parameters, space—group, and title

“The rew structure may be a crystal structure Ouith cell and space-group? or just a

b Hd all atoms fand bonds) from parameter list
malecular structure”™ with atoms only.

eate moleculeiz)

eate packing diagram
Chooze if the new structure iz a crystal structure {translational symmetry and fractional atom

coordinates), or a “malecular structure” (ust atoms in orthogonal coordinates), I cell range with atoms _
(%) Crystal structure with cell and space-group pange U“_it cell [v
Space-eroup: ‘P 1 Fwi Hg:}b?:lcl;e” H =l |LI
Gell length a 81~ 1 | aff e Bouble el ¥ Lo
Cell angle alpha [ T ‘QU | beta: |QU | gamma: |QU | ne of

()" Molecular structure” no cell, no space-group 434 x4cells

Title of the new structure: ‘Structure1 | {FaiB ” PR l [ ET ] [ FiAil ]

[(maE | s> | [ Fetl |

11



A BFOEEZET—3%ANTS
1. FHOT—% 2 EkT %
Diamond D # D HE[E C[New Empty Document] "% > 227V v 7 LEd, FHOT—

BT 7 A IVPELILET,

amond - [Start]

| Fle Edit View Tools Window Help
=EHMEaSES 2
New Empty Document [Strl+MNY) 1

T

Fe e

- c60.cif Thursday, M
! Infos

(= Open a file @ Create

EH Browse sample files @ Read tl

2. fEEEET — X B AT DT 4 — FEBIL
[Structure] A ==—»% [New Structurel 227 VUV v 7 L%,

4+ Diamond — [Diamondi ]

5 File Edit Wiew | Structure | Picture Build  Objects  Move Tools
D=EE# Meww Structire.. . B

Insert From File,.,

Gl

Title

&

@ Diamond 1

3. UAY—FRERKBTS
N < . N ~

FIZOFRMMOBIE RO T, RN R LT, ROBEH~ERET,
New Structure X

Welcome to the New Structure

Assistant

Thiz azziztant will help vou to create the first or another

structure parameter et for the current document. You will have

the opportunity to enter space-eroup and cell parameters (for a

crystal structure) as well as stomic parameters. Please note:

There are additional commands in the " Structure”™ menu to enter
or change parameters tiblioeraphy etc).

To continue, click the Next button,

[ Do nat show this welcome page again

I SR > :I izl

12



4. BTEREANTTD
ZE[RIHE bl O AL+ 331
o FYP. ZERBFALERLET,

Hew Structure

a,bc DEES, Ao, B, yZZOEBETASLTNEE

[Browse] RZ U ZHL TS 7Z& 0,
]

GCell parameters. space—group. and title
The new structure may be a crystal structure dwith cell and space-eraup) or just a
“molecular structure” with atoms only.

Chaose if the new | struciure iza crystal structure Hranslational symmetry and fractional atom
coordinates), or 3 " molecular structure” fust atoms in orthogonal coordinates),

(&) Crystal structure with cell and space-group

Space-eroup: ‘P1 D]
Cell length a [AT |1 | &t
Gell anele alpha [* ] ‘QU ‘ beta |90 | gamma |90 ‘
(O " Molecular structure”, no cell, no space-eroup
Title of the new structure: ‘Structure 1 ‘
[(<FEaE | ms ] [ EFeme |

5. Zefiifrai®
Al W312u<
RE U EMLET,

Space-—eroup

SRRER S 1 152) OfEsE7eD T, [P3121 (152)] KL T TOK]

X
Lok J

Hermann-$d auguin symbol:
P 3121182
=
P 3m1[156] ~ Internal Space Group Mumber: 15200 .
F3m1[164] B Int. T ables or Equivalent Mo.: F
Hermann-t auguin S_l,lmbol F' 21
P 31 (144 Hall Symbol 31
Schoenflies Symbal: 03 i
3 Paint Group:
= 1 Laue Group: 3_m1
P3212053) Eoasmnc: o L
Pazzinsd Centering Primitive [F]
Fa79) Spmmetry M atrices:
P-4E1) > |0 Wy 2
[2] -, e, 03333342
Sort alphabetically [3] -y, -4, 0.BBEET +2 v

6. HANETD 3
BE b TREASZE

ZEMIRE I, a=b, a=8=y=90° 72D T, a & c DEZIFIROIVIZL,
EXLAENAFMCREY 4, 4RI Ta) & [4.535] A,

Hew Structure

NDOFEX abe EAEa, B

,y AT D

SEEIC L o T, ATNORERIEANZ LA T FLET, BIESEIERA

FEALRE A0 330D
lc] # 15.17) AlcLE9,

X

GCell parameters, space—eroup, and title
The new structure may be a crystal structure (with cell and space—eroup? or just a
"molecular structure” with atams only.

Chooze if the new  structure iza crystal structure (translatlonal zymmetry and fractional atom
coordinates), or a " molecular structure” (ust atoms in orthogonal coordinates).

(%) Grystal structure with cell and space-eroup

Space-group: |P 3121 152} v| [ Browse... ]
Cell length 3 [8} (4536 | E| | 517
Gell argle alpha [© 1 | | beta: | | Eamma: | |
() "Malecular structure”, no cell, no space-group
Title of the new structure: |Structure 1 |
<EaE [ R ] [ FEeotl

13



7. &ZEiEANTD
[Title of the new structure] (ZIZZRTIZATILE T, HE TERIT L EIThbNrLTNWEH 7
LHiEATTTDHENNTL & 9, AL IQuartzlow] & LT, [k~ R¥ U EMLET,

Hew Structure

GCell parameters, space—eroup, and title
The new structure may be a crystal structure (with cell and space—eroup? or just a
"molecular structure” with atams only.

Choose if the new structure is a crystal structure (translational symmetry and fractional atom
coordinates), or a " molecular structure” (ust atoms in orthogonal coordinates).

(%) Grystal structure with cell and space-eroup

Space—eroup: |P 3121 052 v| [ Browse... ]
Cell leneth a [A} |4.535 | g:| | - |51?—|
Gell argle alpha [© 1 | | beta: | | gamma: | |

() "Malecular structure”, no cell, no space-group

Title of the new structure: [uartz Tow| 1

<EaE [ R ] [ FEeotl

8.  HAMETHICEENLRTOFEHRE AT
HAAS IS E £ DR OFHH & b, EhEnOEEEZ AT LET,

[Atom | HIFJH - OFE¥E & Wb TF, BlxIXT A FE2ANTHEXIL lsitd) 0D &
INCANR=2RZHIFFICAN LET, EEIZHOW I REE (x/a, yb, zIc) TASI L £,
OYERIEAE Y 1 SOIEMFREMNO A MZOWTTEIFAN LET, M2 ERELCHD
DT, Y DOV A MIOWTIE Diamond 7S HEIWIZFHHE, R LET,

AlENE Si0e DT —# & AJ1 LT 3D OMEERZERR L £, £, SiOTFT—4 % ASILE
To FTRDOT —FBDroTNHHDE LT, AJJLTLLEIN,

Atom : si+4
x/a : 0.4487
y/b:0

zlc : 0.3333
FTRCOMEAS LS [Add) RZ U E2HLET,

Hew Structure

Atomic parameters
The atomic parameters use fractional coordinates for a crystal structure but orthogonal
coordinates (in Angstroem units) for a “molecular structure”.

Here you can define element (wit_h oxidation number) as well as %, v, and z fnrﬂevery_atom. For mi>§ved
or defect sites, standard uncertainties, and displacement parameters, use the * Atomic Parameters
dialog ¢ Structure” menu) instead.

Atom: [si+4 | wfa|nade? | whio G [

Atamz in the asymmetric unit:

Atom x y z| | [ Deite ]

<BEa@ [ omat> ] [ Fetl |

14



9. MK O DHREET —F b AT

BES LRI UME T, W% (O) T —4Hb A LET, TEDENRDN->TWVEHDLE L
TTF—HXZ AN, TAdd) R¥Z 2L £, AN Si OBERE->TWTH, TDOFE

FEH L TR CHICAD LTSS,

Atom : 0-2
x/a  0.367
y/b : 0.2962
zlc + 0.2427

[Atoms in the asymmetric unit] #7273 FD X 91272 ->726 Wk~ RZ U ZMLE7,

Hew Structure

Atomic parameters

coordinates (in Angstroem units) for a “molecular structure”.

dialog " Structure” menu) instead.

Atamz in the asymmetric unit:

Btam % ¥
si 04487 1]
0 0367 0.2952

Atom: |0-2 wfa 0367 w/b: 02952 2/c:|0.2427

The atomic parameters use fractional coordinates for a crystal structure but orthogonal

Here vou can defing element dwith oxidation number) as well as x, v, and z for - every atom. For mlxed
or defect sites, standard uncertainties, and displacement parameters, use the *

03333
0.2427

Atamic Parameters”

;| e )

10. SEARKEER DO VERL 7 15 % 3

42 H &) C Diamond Glﬁiﬁﬁ"f“%f/ﬁﬁﬁﬁ—é . FEHEBTHSTY P — REEfEL2R0
HRZERT 2RO E T, SENTEAB CRAIANBZIE L0 M+ 50T, [Start
structure picture] & [Launch the Structure Picture] ® 2 D2 F = v 7 &#>F T [587T ]
Ry EMLET, ERE1T5 [Create Structure Picture] 7 ¢ #'— R3BX £,

Hew Structure

Assistant

successfully.

"Create .. automatically™.

in the “Picture” menu.

Start structure picture

Completing the New Structure

The structure parameter set “Structure 17 has been created

Activate the “Start structure picture” check box to create vour
first picture far this new parameter, set Thiz picture will be blank
unless vou set one of the options " Launch . Assistant” or

If wou da not credte a picture now or want to add anather one
later, chnose the “Start Picture” or “Mew Picture”, rsp., command

[]Launch the Structure Picture Creation Assistant
[JGreate structure picture automatically

15



B. BERDRIRAEEZHRTE

11. BEfFOZHIERT 2204677 5

T CICHE ETIEPOBERZEH L T L 5EE, ZOMEHEELTOLH LWKZED
D, EDEFRST ONEIEET DHE T, SENTEDOTZOHIRT L2 LICLELL D,
[Destroy all atoms, bonds, etc.| (ZF = v 7 ZDIF T KR~ R¥> ZHLET,

Greate Structure Picture §|

Welcome to the Structure Picture
Creation Assistant

This assistant offers you a summary of the most uzed functions
to build up and to design a structure picture in a few steps. You
can also uze thiz assistant later to re—desien a structure picture.

[#] Diestroy all atoms, bonds, ete;

To continue, click the Mext button.

AN

12. fEdatEEORHE A FRET D

Z O TR S 2 E ORI TE T RRT 20RO E T, E DI M AL E 5y 3=
RYTD, NyF U THELTERT D, D FE2FRFT 570 EORRNENLE~ET,
AENE XY, Z FFRENEIUS DWW THRAAE T 2 5 O (AFF CHALKE 7 8 fE4)) O
IE AR TR T DXL THAEL & 9,

[Range] ORETY A 0D [2x2x 2cells] ZBONET, R~ RE 2L TROH
EEAEICEE T,

Create Structure Picture

Primary atom creation
This defines the bazic set of atoms and bonds in the structure picture.

Pl

Select if and what part of the structure is to be built up.
() Add all atoms fand bonds? fram parameter list
() Create moleculefs)
(") Create packing diagram
() Fill cell range with atoms
Range: | Unit cell o
oo (Uit cell AR
£min | Dbl cell X £-min
“-max |Double cell F-max 1.0
M Dauble cell 2 mex

() Mone of

cellz
43 dxdcells

[ <Fa® [ &> | [ =7 | [ Febn |

16



13. i HER OERNAFIC OV TRE L £
Fr2v &2 LIC&-T, HFEAOKTZAMILET, SEIZUTOEBICT =

IO THELL D,
[Create cell edges] -+ HNA& O T2 TERRLET
e fEREFRRLET, BRTHOMEOREIIBAED [Connectivity

[Connect atoms|
settings] DX EIZ LIZNWET
[Create polyhedra around] --- B ZiE{AZ 5 L E£J, [Central atom elements| ##
WA LTe iR il 54 O 20 & LIt 2 mii a2 ER L £ 7,
X

Greate Structure Picture

Additional atoms and other objects
Thig connects atoms, completes coordination spheres or molecular fragments and creates

polvhedra or cell edees.

[¥] Greate cell edees [¥] Conrect atoms

I Fill coardination pheres Gyele count: |1 -

Central atom elements: |

[#] Greate polyhedra around:
Central atom elements: |S| |

[] Destray existing polyhedra

[JGomplete molecular frazments
[¥] Greate broken—off bonds

| [ EFeut |

At
)

B

14. #EERDOTF A NTOWVWTOHRE
A DOERETINROHDOY A X a7p PR ETEET, HETEZDIEHLTXLHDT,

REREDEE R~ REEM LT, ROREBEIZHERET,
X

Greate Structure Picture

Picture design
Thiz defines the drawing target and the basic design of atoms and bonds.

Define the model and the desiens of atoms and bonds.

Model etc: | Ballz and sticks h

Chooge, if the picture's target is a bitmap or printout page or just window...

Layout: | (Mo chaness) v|
Backeround color: | ~
Format: |Rendared thighest quality) v|

Avoid duplicate atom main colors

A =7 ) (=ob )

17



15. EO MmN RI-EERIZT D078 EDOR S DR IE
CORTELHBEREZRR LD & T RABESCKMEATI THRHIZEZOND DT, L
WEDEFICLET, [T AT LIRS ERNFREINET,

Greate Structure Picture EJ
Picture view
Thiz defines the viewing direction and the projection.

Chooze a viewing direction or keep it unchanged.

Wiewing direction: | “Best projection” i

Tilt along x-axiz [ 1 |0 Tilt along y-axis [ 1 |0

Do you want perspective impression?

Projection: Mo changs? v

Adjust enlargement factor and position to fit picture in drawing area

16. fEmEEXNFRRINET
2D &5 7 Si02 DR M AT S E T,
Diamond — [Diamondil ] E@@

@ Fle Edit ew Structure Picture Buld Ohjects Move Tools  Window Help - B X
D=zEHd#éMOS Lol x? um R B [ 8
B
Data brief - x
General

Bibliographic data

Phase data

Space-group F 312 1 (152) - trigonal
a=4.5350 A c=5.1700 &
cell c/a=1.1400

v=92.08 B3

Atomic parameters
Atom Ox. Wyck. Site 5.0.F. x/a v/b z/c

Sil 4 3a 2. 0.44870 O 1/3

01 -2 6Bc 1 0.36700 0.29520 0.24270
< >
Properties
Structure picture contents )

Atomic parameters 2
Symmetry records 5]
Atoms in unit cell 9
Explicitely defined bonds u]
Created atoms 132
Created bonds 96
Cell corners 27
Cell edges 54
| Atom labels 0 &
O 8340 % B O Bem- S F-ME wAY e KPP HIE R
Success, 36 polyhedra created, MM

18



B)CIF 774 ILDA viR— L FEBCAEDREANA

[ ZCTHHEZ L]

- BLVDOCIF 77 ANVEA R — N LTHT 1O OEEE2FRRT D HE
c RNyuX U TRERRT D HE

< _BICFRIR ST 2 A IE O BREEC A 2 N D R O

FATHIE

REYEXN S A ER T HHEEE T, BIR L -0/ S Emafim cx £4,
COBEEZFIALT, BV E-oTWVAE 200 L U TORBEATHXTAHEL L S,

Mow  Stuctue Poten Buld | Obgects | Move  Took  Window  Hisp

NS 1w vy |

Atom Labels...
Bond Labets...
Leut...

Atom yactors..
Bnes
L

B
cl |
Dt kel .«

attics Plane.. |re 1
'I Crasta Pana Theough Atome... 1. l

=
Table of atomic parameters -
No. | E. | 5. Qe | M. W
1 H H10 0 4 e
2 H HI 0 4e
3 H H8 0 46
4 H H7 0 46
S H Ha 0 4e
&} H HS 0 4e
7 H H4 0 46
8 H H3 0 46
a H Hz2 0 4e
W H HL 0 46
1 € 16 0 46
122 C «cis 0 4e
13 [ 0 4e
14 C 3 0 46
15 ¢ 12 0 46
B C il 0o 4e
17 C Cio 0 4e
B C @ 0 46
1 ¢ 0 46
select first pane: | [REEE IR Ei 04
Least-squares plane through 26 atoms ("H4", "H3", "CS", "C4", 21 C G5 0 4e
", "C18", "C7", 03", "CIS", "C10", "HS', et 2", MC1aY, 22 C 5 o 4 e
23 € 4 0 46
24 C 0 4e
Select second plane: |2: Plans 2 S o o o4 e
Least-sguares plane through 26 atoms ("H 26 € 1 0 46

', "C13", "C1EY, "Ca', "C1S", 'C14', "

Dihedral angle [ded. ] between twa planes "Plane 1° and "Plans 2';

0.000
(o=

(Distance between planes: 3.4264 A)

Seleck first plane: 1: Plane 1

Leask-squares plane through 26 atams ("H7", "Ha", "HS", "H4",
"HE" 16", "CI0", "Ca", "Ca" "C7", e, g, "C4”, "C11",

Sedctid ot

I Structune pechu

Select second plane: | 2: Plane 2

0.000
(Distance between planes: 34264 4)

Least-squares plane through 26 atoms ("H10", "H9", "H&", "Hz",
T OIS, M4, 1, 12" e e a1 YetEY,

Dihedral angle [deg. ] between bwo planes "Plane 1" and "Plane 2"

b

*fa
0.20220
0.05240

-0.05700
-0.11640
-0.10710

0.01230
0.14640
0.26230
0.32730
0.32380
0.07210
0.13980
0.20430
0.13710
0.06350

-0.00160

0.00490

-0.06270
-0.05900

0.01040
0.07630
0.14650
0.21130
0.20910
0.27230
0.27360

Angle Between Two Planes E

b
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FRAETFIE

A CIFI274ILDA ViR—
1.

r

CIF77A4NVEA LR —F T2

*v_ Diamond - [Start]
| Bl | Edit

Yiews Tools  window Help

Cpen. .. Ctr+0 l

™.
Close e
Save Ctrl+5 : a
Save As... s
Save Al

LoD CIF 7 7 A V&S

2.

ST il
FrA DR | 5 Tutorial ~ O F
3 grr.nnr
o+ cif
BRI
=
I
=)
74 sk
7 ToA1-R
T b “nrenacil v
TR0 orfLOWAT oI ey - el
] RO HI T LEL TR )

3. k~Ete

File Import Assistant

Welcome to the File Import Assistant

The input file “C¥Program Files¥Diamond 3¥Tutarialépyrene.cif”
has no Diamond format and thus needs to be converted. This
assistant will guids you through the file conversion procedure.

To continue, click the Next button

I’ SRR ,I et AT
b

4. CIF A 35

X

The automatic file format recognition has encountered the following format. If this format does not
match, chooss another one from the list below.

File Import Assistant

File format
Ganfirmation or modification of the automatically detected file format,

Eile format: | Grystalloeraphic Information Fils (GIF) v

1 dataset has been found in the input file C:¥Program Files¥Diamond 3¥TutoriaFépyrene.cif

Tao continue with the actual conversion, click the " Next™ button

[ )

<EBHE I SRR : I Feutl A
by

Diamond ® A V' A h— L7 F L FIZ, L v
(Pyrene) ® CIF 77 A V¥HDHDT, ZZTIEE
OF—FEFMALET, £9°. Diamond ZEEHL,

[File] A==—/»5 [Open] #HH L £,

BEAFRRSNES, [T7A

LT,

T—H T 7 Ak
NOFEFE] % [CIF] 12
[C:¥Program Files¥Diamond 3¥Tutorial] 7 4/
225 [pyrene.cif] ZEONET,

(A VR=b T REZ ) LS AR — hDFR
EEMHIATZ DT 4 P — FRERINET, V¥
— RORPIOX—T I RKA2OT, TOFEE R~
Y EMLUET,

DT — 2T ANDT 7y ANEALTERIEEL
F9, BEIE, T—F 7 7 A NVOWEEFRAE- T,
H#ERIZ CIF A #In T2 Td, b LA
RoTWBEEIE, ICIF] #FETEOET,
MR~ RE o Z2 L TROSN— VIR E T,

EIRZ SIS

20




5. MEEMOENTIEZEOET

File Import Assistant X

Picture creation
Pictures can be created for a dataset automatially, with the help of an assistant, or simply
blank,

The input file C¥Program Files¥Diamend S¥Tutor al¥pyrenscif with 1 dataset(s) has been
converted suseesstully

“You can define, if and how far to create a structure picture for each dataset.
1 =

Maximum dataset count to start a picture each =

1f the dataset is a crystal structure |reate a pisture automatically [

If the dataset is a “malecular” structure:

=
s cele atmates b

[(<Fam [ ent> | [ &t | [ aF ]

6. [5ET) RE U EM#HT

File Import Assistant X

Completing the File Import Assistant

The input file G¥Program Files¥Diamond 3¥Tutorial¥pyrene cif
with 1 dataset(s) has been converted successtully.

Ta finish the conversion and to start reading dataset (s}, click the
“Finigh” button,

[] Do riot show this assistant azain

Witheut assistant the conversion runs with automatic format
recoenition. To re-snable the sssistant, chocse the *Options
command in the *Tools” menu

(B |5 [ et | [ aad |
7. MEXOFRGEZEELET
Create Structure Picture X

Welcome to the Structure Picture
Creation Assistant

This assistant offers you s summary of the most used functions
1o build up and to design & strusture picturs i a few steps. Yfou
can also use this assistant later to re-desien a structure picture.

Destroy all atoms, bonds, etc.

To continue, click the Mext button

= ) =

8. WG EFRRT D

Create Structure Picture

Primary atom creation
This defines the basic set of atoms and bonds in the structure picture:

Select if and what part of the structure is fo be built up.
©) fidd all atoms fand bonds? fram parameter list
> (5]

o

cte packing diagram

O Eill ezl range with atoms

Banes
i | | yemine | | zemin | |
Homax: | | vmae | | z-max |
) Hone of the ahove mentioned
[ Fa@ | Sant> ] [ %7 ] [ Fet |

AENIERZ 2 BB T{T7o7 . [Picture Creation 7
VALY BEVET, TIf the dataset is a
"molecular" structure | D3 & T [Launch the
Picture Creation Assistant| %308, [Next|

NE LTS TEEN,

T ANA L R—=RMIOWTOREITZZ ZF TTHK
b T, (7T RFEUVEMLET,

[Picture Creation 7 > A ¥ >k |OWH A 7,
ZOU 4 Y — NT, MEROFRRFiEE BARPIZERE
LET, 22 TRESTLOFHTREER LIV D
<.
FT Tk~ 2L ES, DATORKOHHRI T~ TH
EIn T, FRICKEFRTEET,

[Destroy all atoms, bond, etc.] IZF = v 7 &>

EFT oI HEEERRALTTVD T,
[Createmolecule(s)] #®EWY, [k~ R¥ %

fFLET,

21




9.

it S X D F R T A R E

Greate Structure Picture X

is connects atoms, completes o

polyhedra or cel edees.

[Create cell edees

[IFill coardination spheres
Central atom elements:

[¥] Create polyhedra around

Central atom slements:

[ Destroy existine polyhedra

[IComplete malecular fragments
[# Create broker-off bonds

Additional atoms and other objects
Th t: ms, co oordination spheres or molecular fragments and creates

[#] Connect atoms

Cyele count: |1 =

Si

vinte bagram s 0z corew

12. WA

WARFRMNLRTHAEL X9

Mew Picture. ..
Title...

Guidance

Layout...
Representatian...
Adjust...

Zoom Into Area

Wiewing Direction. ..
Center of Rotation...

Crientation and Position. ..

Model and Radii,.,

TR A R LT W T e O THANK &
FrREERWE I LET, [Create cell
edges| OF = v 7 ZHLET, EDIENIT/LE
O ESITHHREDEEIZLT I5T) A
S EMLET,

ELrDaTR 1o RENET, INT, ELrD
SFREEOBISITEMTE X LT,

FERORNTE L 310 3 IRTRFIN E D 78>
TWOMATHELE S, Ny F L ITHEFRRSED
LRV RFTNTT,

Ny x v 7 MEFRT 5123 E T [Fill Unit Cell)
RN B ET, B FRICFEET D RFRER
SNFETH, HEERTRINRVRETT, 22T

[Complete Fragments] & &4 & G0 HE
3L, BALES M — AT A TN D 5 12D T
b ERERTILET,

Diamond TiX, v~V AD KT v 7 {ETRR I A%
EAHIEHTEETI, BT O 2 S
AR A RS D 2 L b TEET, AT DA
TRRGMEEZTHEL X D,

A A A ==2—0IPicture] 7>5 [Viewing Direction |
ZEONET,

22




13. cHicit» CERLET [View along axis] OFFET. la] [b] Tl R¥

CEIICILTOE £ LE 5. ZRZAORY > Ol

DD 723, PC ORI 25 170 b Rz EAERR S
Ll llg] CIlel] _—

[ oppasite direction

View along special axis ZOREROEE Te) RE U EMHLUTIRENR, ok
wewif_ 9 ! Lsex J| L pefio s HIFER DN LT WVTL X I,

bekle o o WIZ, ATFIZH A TND 2 0D L U BNEET S EH
Current setings for b1 =0, 1,0 Wl (/b — 3P OREMEE S THELL D, T
[ save view as defat orertation ERIZZNZNOFHZ K & U THEE RN & 1A A
F9., £ LT, FHMOEREA R T oHEEL > T

Wigw towards plane

B. TEZ/ERT S BB &SRO E T,
11 O%LEI:R Liﬁ‘

o | ET1oDOTEEEELET, BHEA AT VAT
T, WY RFEF2EBATEHZ Y v 7 L [Select

by t Ctrl+x  Atom Ox
~ M ke o | Molecule(s)) ABUET, ALV L UACEENDT
Delete Del :Z g b
Select Molecule(s) N ctreM | 9 /\VC @E%j) *R é hf;'lj( 'E fCE U i -g_
Model » [Operties
biect info
Edit »
& tlemnne
15. f/h w2 R L&
ipyeene cif LUt RBRRENTCEEORET, Af A==
Wurw St Bctue Buld | Chects | Mowe Took  Wrdow  Help

(7] | Atom Labeks...

fond Labek.. . —2>5 [Object] — [Planes/Create Plane Through
o Atoms| ZEWNET,

16. ‘FrEfERNCFI AT 2R 2OV E 3
BN VE A KD D & X ICHHT 251 %58 5

Position | Sty N
EAFRENET, ZZICFERENTVWHE LT
Gonstituent atoms {rou can clear a check mark to remove an atom):

Atom d [+] s[F] disksz & . .

[ "HT" D+ D5y, 1420 00224 00000 GOB00E2T 12 EGENDHRFITRCERHBT DT, +XTIT

"HE™ {D5+x, 05-v, 1+2) 004886 00000 21669635,

HE" (D%, D5y, 1+2) 00178 00000 315206551 .

”H4”(D5+:D5—;1+:) -00328 00000 10732104 Fzv7 %‘:’OU' % rOI{J RA ‘/%f:ﬁ’ Liﬁ_o

“HE" (D%, D5y, 1+2) 00588 00000 34544000

. C16" (D 5+x, 05-v, 1+2) -0.0163 0noon - 2648925841 o, A = > x - — S 8
Flans squation is mixx « ney « itz = & {orthogonal coordinates). KEAT T D Tﬁl} it il%m & nNTHDHDN :Pﬁ 2] i‘
m
m2= 05195 .
m3= -019% TY, EOF = IR I R X /A TTHE, F

- .
, B DR BRI SO L 5,

23




17. 1 D HDOFEIPIER S L E T

ZOEIITFRABIMENET,

ZOELUaTFICEY A LUt E TR bRD
F7. BFLOE L U FRBRIREIZR>THWDH D
PIEERLET, MO bent 2 A2~ TRATI U v
73 B, F—FH— FO[Esc]F—%HL T 7ZEN,

12OODOFHEZER L0 LR CFIEEL, BBor' L
BFH L TITWET, L o2kt 5y 72
Fia~2ThH2Z U 27 L., [Select Molecule(s) ]

ZEVET,

ChrleX

CtriC
Delete Del
Select Molecule(s) Chrii '

43

Mode! »
Ecit »

i o = LUt RRIRSNTEEEORET, AM A==
' . — 5 [Object] — [Planes/Create Plane Through
Atoms] ZEOET,

.......

20. 2 SHDOVHEOBEEE LET
[Position] # 7 OREIX. 1 OO L FEE, 7

Elane Throueh Atoms

restir (e ] STORF IR S NIREO E 212 LET,

Title: || ~

The title iz optional If not given here, default iz “Plane 17, "Plane 2°, etc. /:f\ IE[ Li\ j/)z)) D %"a—b A ck v 6:IIZE0)@A %BA{T\‘E l/ T %‘i
[¥] Display this plane in structure picture [/ I 5 . (StyleJ ﬁ 775‘2 Eﬂb VT < 7”: é v A

Color [ '~

Tranzparency: 08 —

- Flease note that line and plane objects can only be displayed in rendering
\l) mode but not i flat mode.

I 0K ] [ Gancel

24




Pasition | Style
Title

The title is optional. If not given here, default is “Plane 17, “Plane 27, etc.

Digplay this plane in structure picture

Golor: [

Tranzpa Automatic
EEEEEEEN
j) : T : . : : = e cbiects can any be cislaped inrorcering
EENCEEEEE|
o ) [ Gl ]
22. 2 5 H OFHEAER S ES
E [ i —

[:—- 20 S o :

WA HERTE

FHRELET

Ohjects MDVE‘IDDE window  Help
? | % R (] o Tio
‘Lu_u Measure Distances = shest tar ] e

A Measure Angles ata brief -
& Measure Tarsion Angles
f 5 General
(& Measure Planes etc
Origin Structure 1

Calculate Angle Between Planes. .. I,
63
POV-Ray
Wideo Sequence
Distance(s) from Plane...
Options... I
Reset Settings... [ V=1003.83 &'

Atomic parameter

Atom Ox. Wyck. Site S.0.F. x/a 1

TS 1, o s 1 bossi0 0
24. 2 ‘FHEIH OBEEA DAY £
Angle Between Two Planes X
Select first plane: | 1t Plane 1 v

Least-squares plane through 26 atoms ("H7", "H&", "HS", "H4",
A C1EY, "Can”, Ca, CE", e, "Ca", "', "ed", "C11",

Select second plane: | 2; Plane 2 w

Least-squares plane through 26 atoms ("H10", "H9", "HE", "HZ",
" 1R, "C14, fC13", 12", T fCa et e T e,

.] between bwo planes "Plane 1" and "Plane 2"

0.000
Distance bet®ieen planes: 3.4264 A)

[Color] DBEMT W] Ry a2l Ny
FARREN, BEERET, 1 OOOFmEEITRR
LtE®0, [0K) A2 E2MLET,

2 ODWAT/R VLB R R EINE Lz, ZOVEE O
B2 HET DL T YA LUy T OREEE K
»ET,

AA A ==a2—0 [Tools] 35 [Calculate] — [Angle
Between Planes] ##UE T,

2 PR OAEERDD VNI avr REFITLEL
Teid, ABERETTREREbFRRSNET,

EOWH & EO DA & Bz R D DEE
T& 250D, [Select first plane] & [Select second
plane| |2, = %4 [Planel] & [Plane2] %i%&A
TS, 20X A7 a7 O TFEHIC 2 T oA E
(BALITE) L HEEE (BALTA) BFERIhET, 2
D —ATiE, 10.000) f& 13.4264) Al/e>Tw
219 T, MEERLZD [Close)] RF U THLET,
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(4) POV-Ray LB S ETERELERZERT S
[z ZTHEsz k]
R TS 2 L B ik

Diamond (ZftE3T 214V 77 kb [POV-Ray| &HE) ST EEE O EX % 7E
9% ik

POV-Ray L H# SHD & TORD X I ITFAFICRED &9 REREFFIZELY | R
BREMBHER ZGHT 22 N TEET, RERICZOL I RRZERLTAEL L I,

R keeggin01.bmp - Windows Biff: FAX F1—F |Z”E|E|

00 H&a W 2L ait XLEHE @
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FRAETFIE

A HBRBET—2ZRET S
1. ARG T — & 2B <

45 Diamond — [Start]

| Fle | Edit View Took Window Help

OpE...
Close ™%

Save

Save As...
Save Al

PrAAGEND | (O Tl 3 oD
o eoed
4 tuinsite it
WERRTr N | Tprermcit
ozt
[~ Jr——
Faoke?
=
T P
M L=
AN 3 W
LA b I Y T a =— ]

. N N
3. lunknown.diamdoc] %35
s 8 K 3
70 REAPE D | Tutorisl o O @
[T —— L tuter i KITTN 34 o
L aujas el 00N diamdos L tuteria I8 diamdos
RiERETr( | Ldlouiasite] 20070626 diamdoc L tutorial0 70623 dismdoc
- L3 fouiastel_200T0627 diamdoc L urknomn dismdoc
Fs Lafaujazine] 200706204 "
= L foujasinel_H0T062TE endd
FAIDT e TG s
A L Vst IO T i
=y L taujasite diamsoc
T PR L pvrena2D0TOR B dinmdoc:
. L3 quartslom 20070501 dismdoc
| L3 tutorialT01 22 dismdos
o TAa-h
Ea et unicromn dismdos -
R TR (N e 3 Document (@ dismdoc ) vt |
ClisnEmeMzr{ el TR E

4. F LW 2B S

4 Diamond — [unknown._diamdoc]

-] Build Obiects Move Tools  Window Help
B New Picture... [\, *, H

5 Fle Edit Wew Structur

h=E=EdA/Rs
22| Title...
Guidance 3
Layout...
Representation. ..
Adjust...

@ Zoom Into Area

Wienwing Direction...

by of Dabatine

Z ZTi% Diamond3 RO EET — & - T
ERLET, £, T—F T 7 A VEBRPABEL X
Do
Diamond ® [File] A ==—/»5 [Open| Z#HEUE
7

EORRD T 7 A NEFIHALPEELET, [77
A NVOFEE] VA RT
(*.diamdoc)] #3® O£ 4, Diamond3 kD7 7 A /b
TEOBRRRIND EIITRD ET,

[Diamond 3 Document

lunknown.diamdoc| &9 5 —4& %&ffi > T & {E
Y E£7, Diamond %A > A F—/L LI=7 /L ZIH
% [Tutorial] 7 4 /L& DHi 7> 5 Tunknown.diamdoc)
EROET,

AR E TA VA b=/ LTWIUE, 7 7 A VT
ToOHFZHY £,

C:¥Diamond¥Samples¥Tutorial¥unknown.diamdoc

ZOREZFDE EHHTIC [Space filling] £F /LI
EZES, CORICZOEEFEZANTNSZLHT
EETH AREMOaE—ZRELTVEEL X
O, MEERTLITE, T

[Picture] A == —75 [New Picture] ZEUNE T,
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5. ~itEde

New Structure Picture X

Welcome to the New Structure Picture
Assistant

This assistant will help you to creats another structure picturs for
the structure data set “unknown-structure”, either fram scratch
or as a copy of an existing picture. You will have the oppartunity
to launch the Structure Picture Creation Aesistant or let Diamand
create a picture automatically or start with a blank picture and
manually build it up.

To continue, click the Mext button

[ 00 nat shaw this welcome paee again

==

6. BEIEEIGICARTIZ DT D

New Structure Picture

Source of picture

The picturs may be blank using latest Registry ssttings or & copy of an existing picturs - if
any - of this parameter set

Choose, if you want to create a new picturs for structure data set “unknowr—structure” from
scratch or if you want to create a copy of an existing picture.

() Start with a new picture from scratch

() Greate a copy of an existing picture

Source picture: Picture 1 A

[] Delete contents of picture

Use the “Delete.” option, if you wart to take the picture settings, desiens, atom eroups,
connecitivity. stc. but start ffom an empty picturs.

Title of the rew picture:  [Spacs filing] |

<R3 RN > et

7. WEXORRFEEZRRELET

Source of picture

The picturs may be blank using latest Registry ssttings or & copy of an existing picturs - if
any - of this parameter set

Choose, if you want to create a new picturs for structure data set “unknowr—structure” from
scratch or if you want to create a copy of an existing picture.

() Start with a new picture from scratch

() Greate a copy of an existing picture

Source picture: Picture 1 A

[] Delete contents of picture

Use the “Delete.” option, if you wart to take the picture settings, desiens, atom eroups,
connecitivity. stc. but start ffom an empty picturs.

Title of the new picture:  |Space filling \
<RaB I VRN ?I Fet

L

8. 1EXAFEETEE

Automatic or manual creation

A strusturs picture can be built up manually or with the help of an sssistance or
automatically by 5 scheme.

Do you need assistance or want to have the picture created autamatically ar by scheme?

|2 Mo, T want 1o build up or chanee the structurs E\ct[jge manuslly ]
o]

‘fes, launch the Picture Greation Assistant

() Yes, create a picture automatically.
O Yes, create a picture by a User-defined) Auto-Build scheme.

Select scheme

Mate: Mo Auto-Build scheme has been defined yet. To do this, run the command "Build ->
Auto-Build —> Define Scheme”

To create the new structure picture, click the " Finish” button,

<R3 FET et

[New Structure Picture] %A 7 v 7N 7,
AIOBHEITRRRO T, TR~ RE E2L TR
OEEIZERE T,

T CIIFHET D ZHE S 5 DT, [Create a copy of
an existing picture] (ZF = v 7 &2} £9, [Source
picture | (ZIZTTHEIE DL [Picture 1) ## X9,
BRSeD 7 7 4 V4 % [Title of the new picture] ##l
IZAJILET, AT TSpace filling] &9 £4#ETIC
LTHEEL LD,

(RAIR & 1 L TR ORRE BT (A2 F T,

TEDHENT L a— L TR RETNVETELELE
T, HLWREEERANE LW T, [No, I want to build
up or change the structure picture manually.] 4~
VarEAACLT, BETIRZ 2 LES, TLD
HATHIL A E—LFT-> T, BHITd & TFHIC
TITH] EWH AT 3 TY,
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9. BRETNALETELELET D

4= Diamond — [unknown.diamdoc]

5 Fle Edit Wiew Structure | Picture | Buld Objects Mowe Tools Window Help
Ded#MLsS B B

Mew Picture, .,
Title..

e

Guidance

Layout...
Representation...
Adjust...

Zoom Into Area

Yiewing Direction. ..
Center of Rotation, .,
Qrientation and Position...

Lodel and Radi.,.

Atom
Bond

Designs... %

Designs...

Polyhedron Designs. ..
Cell Edges Design. ..

rrlnr Mifferentiatinn

10. Space-filling €7 /VIZEH

Model and Radii

Model: | Standard ("Ball-and-stick") |':
This is tH Stan rd {"Ball-and-stick")
standa

res, using the
ires.

[ superimpose space-Ffiling

[ pefaul: madel for new atoms and new struckure pictures

Transparency: I:l

Standard atom {"ball") radius: |1 > | |Factor Vl
Van der Waals radius: |:|

Ellipsaid probability: l:l

Biond radius: |D.DS - | |nngstroem A
[ Reset ] [ Ok l [ Cancel ]

11. K& & &ALE A At

A= LEERAEREINET, TDREE-72<FL
ROTORYITWTT R, HERO LICRRISh
LS —a R—DA4RHID [Space filling] 124
DoTnET, AR FIN TV DHHERIT [Space
filling] LW I ARIOKTH D &) FEIKTT,
ZIDDFRRETNIETEEZTHEL X I, Fm
ETNEEZDITE, ET[Picture] A =2 =25
[Model and Radii] #30VE 7,

FRET N EERT LEENENET, [Model]l D3k
7E % [Space-filling] IZFHE L E T, TOIENIEIETFHE
TIZ[OK] A& &ML ET,

LIRS DS Space-filling €T /VIZEDL Y £97,
F—AR— RFOFIF—%MLET, BRONT U A%
EZoNET (K&, o 3 BFEEE) .
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12. BB A 4 7127 5

35 Diamond - [unknown_diamdoc]

Q File Edit View Structure | Picture | Build Objects Move Tools  Window
Mew Picture... ;-%.
Title...

Guidance

Layout..,
Fepresentation...

.
| N

2  Zoom Into Area

Wiewing Direction...
Center of Rotation...
Orientation and Position, ..

Model and Radi...

18. F= v 7 &4
Adjust x|

Harizontal border {em): |1 Adjust
werkical barder {cm): 1 Close

B. POV-Ray LEEI S HERTE
1. EHIDEAHOTWE— FIZAER

#= Diamond — [unknown.diamdoc]

Q File Edit Wwiew Structure |Picture | Build Objects Move Tools ‘Window |
R
+ L]

Mew Picture...
Title...

Guidance

Layout. ..

Representation... R
Adjust... by
Zoom Into Area

Wiewing Direction. ..
Center of Rotation. ..
Orientation and Paosition, .,

2. M DOFTRY A X fifE

Picture Representation X

R ion | Prajestion | Lighting

Erajection

Oparallel @ central

Camera distance tom}
Enlargsment factor omsa) 08 |

Steren
[Jenabled

Fioturss’ distancs (oni:
Stereo ane gl [

[ ok | [ Gancel | [ Apply How |

RRDNT o ALBERZTRE TR TBE VDT,
BEFREREE S A 7 L E T,
9 [Picture] A ==—»5 [Adjust] ZEUNET,

[Auto adjustment] ®F = 27 %4 LT, [Close]
RATHUD &, HEREBERES A 71220 £

POV-Ray & HE S THEEKRT DEHA T,
Diamond D& E ThtibEEX % lcentral projection |
LWV BRI R TN E— I L TEBL FRRE
ZMEL T2 ET,

ZOHREEAT O 20T, £7 [Picture] A ==—i»
© [Representation] ZEOVET,

[Projection] % 7 @ [Projection] D&% iE % lcentral
WWEZET, Flo, HREEXORR A &S
% TEnlargement factor] #4[Eli% 10.8) I LET,

% [Enlargement factor] ®F#EIX lem/A] TAALET,
Bl 2iE 11.00 AN THEE LD lem 23 TACHY S
B EWHERTY, [0.5] &TAUTEI L 2em 2% 1A
(0.5cm 23 1A) 12720 £, HE/NS T DI ERPNE
<Y EF,
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3. BT AT UVRFOE

TRAELETD

% Diamond — [unknown.diamdoc]

Mew Picture. .. L
Title...

Guidance 4

Layaout...
Representation...
Adjust. ..

Zoom Into Area

Wiewing Direction. ..
Center of Rotation...
Crientation and Position. ..

Podel and Radii.,.

—
Atom Designs..., l
Bond DE!S|gns "\3

4. )zﬁ#%&/7XT/WW%

Atom Group Desisns X

Style and Golors | Model and Radii | Mixed Site Golars

Atom groups: Style: [Solid/Empty/Baundary ellipse v -
Fill
Color I v | Transoorency
Update atoms Border
Dtptsopvile | o [ ) «| Dot

Update Reeistry

Wisight [mm]

Trner lines

Golor: Wieight [mm} |:|

——

9 Fle Edit Wiew Structure | Picture | Buld Ohbjects Move Tools

5. [Material] &% > &3

Atom Group Desiens X

Style and Golors | Model and Radii | Mixed Site Golars

iotilciolesy Style: | Solid/Empy/Baundary ellipss 0 n
.
Fil
Celor [ v | Transoarency i

Update atoms Border
Dl e gwg@@jwmmmu--
[ Update Registry el

Trner lines

Golor: Wieight [mm} |:|

——

6. [Chrome Metal| ##E5

Material Settines El

OpenGlL | POV-Ray |

Define the objects appearance when it is exported for a POV-Ray scene (of. "Tools/Create POV-Ray
Scene" ) These settines do not affect the Diamond picture drawine.

Use global POV-Ray object settines

Use pre-dsfined POV-Ray material properties, | EJ;J—;-‘/ —
Material type: | Metal v ,—;‘1
T —

(© Define tegture and interior manually /
Pre-gslect /
Texture and interior ssttines

Field Content L]

=
=

I e

Z 2 B1E POV-Ray TOERIZ DWW TOFKEZIT
%9, POV-Ray (&, WIKOREIZHT 2455
LTERILEY. ZOfER, WiRca, &R, 77 %
RO ERBZDZENTEET, SENTH 7R
FURF (W) iV Yy R e hOBEESTFLHZ L
WZLET,

FTBEMOERE 7V vy 7 LTEZHERL T
RUREBIZ LT D,
Design| ZEWNET,

[Picture] X ==2—7>5 [Atom

[Atom Group Design| ¥ 7MW ZE7, LIZH D
[Atom Groups| ORETH T AT ITW+6] %
BEL AT AT VRS OREEEZOBIVET,

Material] &R % > %L £9, POV-Ray OiZHhim
ARERENDOTEOREAEITEYICAL TS ES
W, FREEANZ Diamond @ [Material Setting]
LWV REBEABE £, LOEE TRELITVE

D

[Material Setting] %4 7 2@ 2 ¢ [POV-Ray] # 7
BOET, SEIBALEY VT ATV ORTIZHIT
FEXZMA Lo T [ Use pre-defined
POV-Ray material properties] %i&WNE T,

[Material type] % [Metal] |2, Material]
% [Chrome_Metal] #®&O, TOKJ A% v
ZHLET,
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7. REEZMELTHA TR ZMALD

Atom Group Desiens

®

v‘u

P e )

Style and Golors | Model and Radii | Mixed Site Golars

Atom groups:

Style: | Solid/Empty/Boundary ellipse

Fill

Color [+ | Iransparency

Border

Update atoms

D Upto v Color [ Bfrmatic v | Dshedoted:
[#] Update Begistry Wsight [m
Tner lines

Color Wieight [mm}

——

8. THLFDMMDIFEFDE KA EE

#-OLDem-, 8

trigs By bt i el i 4 Bachpour oo, e

9. ZDOMODJFEF % [Shiny) IZ&E

Global POY-Ray Settines

Objects | Background | Bottom | Lights

Define the default material properties of the atoms, bonds, ete. in your POV-Ray scene.

Material property:
POV-Ray default
Dull
Rubber

Freview:

i

>

Bumps v

Please note: You can assien individual material
properties to the atoms, bonds and other objscts in
yaur structure picture, which override the default
material property that you have selected here.

Garcel | [ Previsw. |

de 5.

10. F 5% [Summer sky] ([ZRE

Global POY-Ray Settines

Obijects | Backeround | Battom | Lights

Define the backeround to be used in @ POV-Ray scene.

3 Monochrome color (Solor 13 Freview:
(O Golor range Golor 1 -> Calor 2)

Color 1: Color 2

(&) Pre-defined texture

LrpiE hor 2
Midnight blue
Misty erey
Starfield

==

1]

Garcel | [ Preview

[Atom Groups Designs] # A 7 u 2% [OK| A%
Y THLET,

WIZE v T AT VPN DR OB ma e L
F, MER ORI T 2REZX 70— SAVRGE )
THELET, [Tools)] A ==a—M»5 IPOV-Ray] —
[Global Setting| Z#EO0ET,

[Object] # 7T [Material property] % [Shiny]
WCLET, RIEEMBICRE LY v T AT UHND
JifLREan, JeE XTS5 IShiny) &)
ETERRIND LT ET,

FHNC T LV E 2 —RERINDHDT, B/ TREZIR
DLGER TV Ea— 2 ARR6#RELNNTL X

e
AxX

Do

RETE
F£7, [Pre-defined texture] ([ZF ¥ v 7 &22F 5 &,
HONUDOHBEIN TV AIEROHFNLEET, &
ZTCIEHEZEDOYE R [Summer sky] ZBATHEL X

[Background] # 7 Tix, X O &

Do
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11. JEME % [Ocean| IZRE

Global POY-Ray Settines

Obiects | Backeround | Bottom | Lights

Define if and what is to be at the bottom of the POV-Ray scene.

Select a floor: Freview:

Brass_Valley
Ash

Bubinga
Gedar
Orangewood
Taak
Whiteash

|

Golor I:

Color 2

| |
Reflection D

Color 3

[ ok | [ Goncel | [ Previsw. |

C. CCETOERELHE > THEEHZEH
1. [POV-Ray] A==—0b1EXT 5

“twe Buld Objects Move | Tools | Window Help
20 o K2 R[] T :
A Eru 0 | Measure Distances jstances/angles wler p:
A Measure Angles
& Measure Torsion Angles
% Measure Planes etc

ata brief .+

General
Origin unknown-structu

) [Name Aquaoxonium dodecatu

Calculate |Formula (H5 02)3 P W12 040

BOW-Ray Global Settings... |data
Yideo Sequence e
Render Into Bitmap. .
bi
Options... Create Scene Fie... I
Reset Settings... Launch Environment,.,, A3 z-

Atomic paral
—

2. WBEOVA X &RDD

Render POV-Ray Scene

3

Define resolution and Format of the graphics file,

wiidth (picel): |?03 | Height: |598 |

[Mote: Width and height of structure picture's drawing area is: 571 x 560]

Threshold:

Anti-aliasing

Define format and path of the target graphics file.

. (Mot vet given)

Show POY-Ray Render Window while rendering
Open graphics file after rendering

Close

3. VAN ERDD

(REIDHAT | 5 Tutorial ~ O F = E-

=, 20070830bmp

[, 20070630 bmp

=3, 20070630k bmp

=3, 20070630 bmp

= kegginbmp

Trd LB [keezin] | [ mEE ]
FrAWOAEED: [ Windows Bitmap, 24 bpp (rbmp) v [(Feir

[Bottom| # 7 CIIHROEHREZRETCEET, =
Z T LIC TOcean] ZiEBATHEL L D, EMHH
WED L ST | TN TOBFETBERIZI DY 2T
EolckvEd,

Z Z ¥ TT POV-Ray & W7o &R 2 AFRT 2
TEHOFREFHEDY T, T, EERICIET
DREZEME > TERLTHEL X 9,

T2 ETICRIE LTEWNA & OB S B 7ol dl i i X %
EK L %9, Diamond 7»*5 POV-Ray (27— % &k
L. g7 74 1L LTHAShDRICRD 9.
%7, Diamond ® [Tools] A ==—7%*H [POV-Ray]
— [Render Into Bitmap] ##EU0E 7,

Width & Height [ BB ONE & &S %2 v 7 'L
THEELEYT, £L T, [File] A& &M4 L H
BoOHMEERDBNET,

WEMARET D7 A NV E EED, 7 7 A VA EEE
LTLKESW, F2 77 A VOMEH] TRIFT D7
7ANDOEREHETEET, BMP 7 7 1 /L & PNG
TrANDELLINEREZENTEET,

33




4.

BBy A XL T 7 ANZERDD

Render POV-Ray Scene

Define resolution and Format of the graphics file,

wiidth (picel): |?03 | Height: |598 |

[Mote: Width and height of structure picture's drawing area is: 571 x 560]

Threshold:

Anti-aliasing

Define format and path of the target graphics file.

C:¥Program Files¥Diamond 3% Tutorial¥keggin0 1. brp

Show POY-Ray Render Window while rendering
Open graphics file after rendering

x]

5.

Mg 7 b THIEXEE £

ne XaHE w

MBI E R T X T{T>72 5 [Render] A& %
T & HERPMER S ET,

POV-Ray OEBh#IHESF RS, KB ENLRRE
NTWEET, TRTERENDETHLZYETIC
ZOEFERHF->TLIIZENN,

ERC L= 7 7 A VICBES T 5 Tnbd Y 7 b
MBI, HEERNE RSN ET, e LE 7 Pt
FRENEHA,

Diamond IZBI L CIAHZRAEZSNWE L2 b, TRt TG HLELZI VY,

MAStT7 A4 A F—

B2 28R 0 T = AR — M
Tel : 03-3864-5212

Fax :

03-3865-0050

e-mail : tech@lightstone.co.jp

TOMD TR - H
Tel :  03-3864-5211

Fax : 03-3865-0050

e-mail : sales@lightstone.co.jp
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	クイックスタートガイド
	概要
	Diamondは、ドイツのCrystal Impact社によって開発された結晶や分子構造を視覚化するためのソフトフェアで
	(1) Diamondの基本操作 2
	A. 結晶構造データのインポートと全自動描画 2
	A. 結晶構造データのインポートと全自動描画 3
	B. 結晶構造図と結晶構造データの表示 5
	C. 結晶構造図の回転／視点変更 7
	D. ビデオファイルの作成 8
	(2) 結晶構造データの手動入力とウィザードによる作図 11
	A. 原子の座標データを入力する 12
	B. 構造図の表示方法を設定 16
	(3) CIFファイルのインポートと距離や角度の調べ方 19
	A. CIFファイルのインポート 20
	B. 平面を作図する 23
	(4) POV-Rayと連携させて高品質な画像を作成する 26
	A. 結晶構造データを用意する 27
	B. POV-Rayと連動させる設定 30
	C. ここまでの設定を使って構造図を作図 33
	作成：株式会社ライトストーン
	20090324
	(1) Diamondの基本操作
	[ここで学ぶこと]
	CIF形式の結晶構造データをDiamondにインポートし、Diamondにおまかせで結晶構造図を作成します。また、Dia
	A. 結晶構造データのインポートと全自動描画

	データファイルを開く
	Diamondを起動し、[コンテキスト] メニューの [Open] をクリックします。
	データを選択する
	Diamondをインストールしたフォルダ内にある「Tutorial」フォルダにある「c60.cif」を選び、データを開き
	「次へ」を押す
	ただのタイトル画面なので、[次へ(N) >] ボタン をクリックして進みます。
	データ形式を選択する
	Diamondは、選んだファイルのデータ形式を自動的に判断し「File format」欄に表示しますが、自動選択機能が間
	全自動か半自動か選択する
	結晶構造図を全自動で作成するか、設定を選びながら半自動で作成するかを選べます。今回は全自動で作図するので、[If the
	結晶構造図を作図
	[完了] ボタン をクリックして結晶構造図を作成します。
	B. 結晶構造図と結晶構造データの表示

	結晶構造データを見る
	画面右上の[Data brief]欄に、結晶構造データの重要な内容が表示されます。
	構造図の内容を見る
	画面右下の[Properties]欄に構造図に含まれる原子、選択したオブジェクト、選択した原子間の距離などが表示されます
	結晶の粉末回折データを見る
	画面右上の「Powder pattern」をクリックすると、表示させている結晶の構造データから粉末回折パターンを計算し、
	粉末回折パターンをシミュレーション
	シミュレーションの結果が、数値と図で表示されます。放射光のタイプをX線（実験室、シンクロトロン）、中性子線、電子線から選
	結晶の詳細データを表示
	「Data sheet」をクリックすると、結晶構造データの詳細データを表示できます。
	原子間距離や角度を表示
	「Distances/angles」をクリックすると、結晶中の原子間距離や角度が一覧表示されます。
	ファイルのなかに含まれる全構造図を表示
	Diamond形式のデータファイルは、複数の結晶構造データを含むことができ、階層管理も可能です。画面左上に表示される階層
	C. 結晶構造図の回転／視点変更

	構造図を回転させる
	画面いちばん下にある[Rotate along x/y-axis] チェック ボックス をオンにし、画面左の図が表示され
	結晶構造図に近づいたり離れたりする
	[Walk In/Out] チェック ボックス をオンにし、画面左の図が表示されている部分でマウスをドラッグします。マウ
	D. ビデオファイルの作成

	図を動かしたようすをビデオファイルにする
	画面上側のツールバーにある[Start Recording Video Sequence] ボタン をクリックします。録
	ビデオの録画を停止する
	[Stop Recording Video Sequence] ボタン をクリックすると、ビデオモードが終了します。
	動画ファイルとして保存する
	動画ファイルとして保存するか、連続した複数枚の画像ファイルとして保存するかを選ぶ画面が表示されます。動画ファイルとして保
	ファイル名をつけて保存
	[File name] ボタン をクリックします。ファイル名を入力する画面が現れるので、名前をつけて保存します。
	連続した画像ファイルとして保存する
	[Save as single image files] オプション ボタン をオンにして、「Files」ボタンを押すと
	ファイル名は自動的に連番がふられます。アニメーションGIFの素材としても利用できます。
	(2) 結晶構造データの手動入力とウィザードによる作図
	[ここで学ぶこと]
	結晶構造データをファイルとして持っていない場合（文献などのデータしかない場合）に、手動で原子の分率座標などのデータを入力
	また、クイックスタートガイド(1)では、結晶構造図の可視化をDiamondにおまかせで全自動に行いましたが、今回はウィザ
	※　今回入力する結晶データは下記の数値を利用します。
	結晶：SiO2
	空間群：P 31 2 1 (空間群番号：152 )
	単位格子の大きさ：
	a = 4.535Å
	b = 4.535Å
	c = 5.17Å
	単位格子の3辺の角度
	α = 90°
	β = 90°
	γ = 90°
	各原子の分率座標（1つの非対称単位のみ）
	Si (x/a, y/b, z/c) = (0.4487, 0, 0.3333)
	O (x/a, y/b, z/c) = (0.367, 0.2962, 0.2427)
	A. 原子の座標データを入力する

	新規のデータを作成する
	Diamondの最初の画面で[New Empty Document] ボタン をクリックします。新規のデータファイルが作
	結晶構造データを入力するウィザードを開く
	[Structure] メニューから [New Structure] をクリックします。
	ウィザードを開始する
	ただの表紙の画面なので、[次へ] ボタン を押して、次の画面へ進みます。
	格子定数を入力する
	空間群、結晶の単位格子の3辺a, b, cの長さ、角度α, β, γをこの画面で入力していきます。まず、空間群を選択しま
	空間群を選ぶ
	今回は「P 31 2 1」（空間群番号：152）の結晶なので、[P 31 2 1 (152)] を選択して「OK」ボタン
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