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]
Google 183 I'm Feeling Lucky
1.19 Google T CCP4 download| ¥ A}
InstallShiekd - N
— A
— — L’C*ﬁ‘ﬁo 72 ¥ —1% Google Chrome T7%
IR 570
M 1.16 A >R b—AHORREHE
(CCP4 Download)
1B CryshlisPro 41_64.93a - InstallShield Wizerd T % These are downloads for modemn systems running 64 bit Linwx.

On Linux systems, CCP4 Software Suite may be conveniently
configured, downloaded and automatically ...

1.20 %5 1@z v b L7z TCCP4 down-
load) 227V v 7

78 ZATH5, 77 V¥ —1F Google Chrome
TRITNER S W, Microsoft Edge TlX, 5
Fl Vv, MI209D & 512 TCCP4 Down-
load) ® URL 2% 1 f&ffic LTk vy F$2DT,
Inz2 Vv 235, NL2DHHL DTH D
Mownload Now || #2271V v 27 LTXY>r—FK
ZHMT 5, v ra— PR, 7709 -0
ET, ML2A»RRENE, £ VA P—=F—
Dexe 774 ME, ML2ZID K512 TPC\X ¥
YO—F] D7 A NEX =Xy a—FEThTH
50 TD77ANERTNI Yy 7 LTHA VA
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CCP4 Download pages

Mac OS X GNU/Linux MS Windows  Windows 10 - Subsystem for Linux  Source code

Here you can download the latest version of the CCP4 Software Suite, version 7.1, code name Skipton. See the announcement for further information.
See also the installation instructions and known issues.

Binary downloads for MS Windows

The binary packages for Microsoft Windows are available below. These include SHELX and WinCoot (version 0.9.6.1.1) as optional components. If you
are planning to install SHELX, please register and confirm your agreement to conditions of use at the SHELX web site. Note that the conditions are
different for academic and for-profit users.

Issues have previously been reported when using CCP4 software, while having Avast AV running on Windows systems. We therefore recommend using
the default Windows Defender software as an alternative when installing or using CCP4 software.

sHELx CCP4 Program Suite v7.1.016 Dojvnload size:
P + e =+ including SHELX and COOT v0.9.641.1 | Download Nowl &) 1651 MB
[ ——— o SR .

(for 64-bit machines) Daje: 17/09/2021

1.21 CCP4 download @ URL

cepd- 7 L016-wingd exe AT FH) Funivk 917 zof -
] ~
001.6 66, XY 112 BE—HTIRRER
L ] Yk FOVTH
s 21 |[cI
1.22 CCP4 &v>vnu— FHOFR TS
Nk FOv7Fr
P IRYFTOVTE - web #5285 > 771
£ WKTII /K-8 > =l
‘ O ERELLIET I
- v 4 B> PCs Fovo-F v | B P IvYFIOVTE Kk > l = ”[4]
I Fr1memee
) W P IvvFTOy I EEE > :
B 3DATYUIOE N &  RF-HEBBTE

R IevETOyTE FaLoLUBE > 3

FAT N-[CEENTS

>¥f?&$ v SEIZAST (FEREEST) (1)
v@ TATRIT [‘w&*ccuﬂi—?.‘l.mﬁ—winm.exel ﬂ /Oljvyﬁ'jnyjr-l [1] ] |

2020 09 16 :
v SREAT (EERENT) (2)

X125 a~vwryRIar7rz2EHEL LTET

K123 Xvra—FENizf YA b—F—

iz, Windows D HIHE /L T DRER v 7 ZIZ,
€ = v e osie > conal MIZTHD L3512, Ta~vykFay 7 (1) ¢
e ¢ LE =B &4 7F2e TaxyR¥7ay 7 21, T3] 2
& cept-71.016-winGhexe 2021/10/210:36 Sy RETRY TN BEREINZOT (EHEL

LTHET ) 22V v 253, ML2WD L 512
V4 Y RUDBFRREINEDT, Ted C:\CCP4) &
AL, A VA P=F—%2BEVWTHE 7+ NLE—
WZREIY %,

MI2ND X512, A YA M—F—0NH3 7 +
N =TI RAT0—5—THE, 7741%
%z [Ctrl|+[C] Tavr—F5, avr S a7
MZ, a—L7e774 %%, RII2ZY D XS
12, [Ctrl]+[V] TR—=Z L, [Enter] ¥—% &
£ LT, CCPADA VR F—L%EHIBET 3,

124 A VA= —%IED7 3 VX —IIKEH)

P = UETERW,
132 CCPADAIYREL—=I

¥3 [PCO\Xv>u—F] D74 VR—=IZH b
A VA =T —EEED 7 + VX —IIBEIT %,
X[IT24 Ti%, TC:\CCP4) O 7 L X—%1ED,
WA VA P=F—Z2BHIIE TS,
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& CCP4 Setup = *

Software Suite Version 7.1
Setup

Collaborative Computational Project No. 4
Sdence and Technology Fadiliies Cound
Rutherford Appleton Laboratory

Didoot, Oxon, OX11 OFA, United Kingdom
hittp: .coped.ac.uk

This program will guide you through the setup process and
install the CCP4 Software Suite on your computer.

Click Mext to continue.

K126 a~vwyR7ar7 %L

K130 AR —=F—m—74 Y JH

& CCP4 Setup - e

Choose Components

= i | Choose which features of CCP4 you want to install,

[ & M cpa70.016-w inc ETEI ] 2021/10/21 0:36
= Check the compenents you want to install and uncheck the compenents you don't want to

install. Click Next to continue.

X127 A YAb—=5—D7 74 NVHEar—F3

Select components to install: (CCP4 core Description

[ sHELX
[+] WinCoot

Space required: 7.2GB

= ] ==

1.31 SHELX ¥ WinCoot 4 YA b —11F 3

& CCP4 Setup 2= x
DOCF4 License Agreement .
Please review the license terms before continuing installation, v | ]
128 /f VX }‘ "_‘3"—0)7 7 /f}]/%%"\o‘_x Press Page Down to see the rest of the agreement.
]\ L e %?ﬁ: NOTICE TO THE LICENSEE fal

Flease read the following Conditions of Use and the appropriate Licence
Agreement carefully before completing the installation process and using the
software. These Conditions and the Licence Agreement are legal documents, and
together contain information on allowed usage of the software suite, warranty
information and lisbility disdaimers. If you do not agree with these

Conditions, then do not complete the installation and do not use the software.

B . . These conditions have been updated for release 7,1 of the CCP4 software suite, ¥
wait wihi 5 loading. ..
& ease wait whie Setup is load L If you accept the terms of the agreement, dick the check box below. You must accept the
r: _ agreement to install CCP4. Click Next to continue.
verifying installer: 10%

[11 agree to the conditions for use of CCP4 I

< Back Cancel

K129 vy b+7yFen—74 2 H

X 1.32 A4+t AHIBEICHE

ML 0 & 5 icRrsh, L3I0 LUED &
o 4\/XE#Z7$@\HT5° D:?m LI 3, Fev sy s RABVLIES VA RE VI
L3 T, RFERALLT, HFO WNext) & £ psin o 4 rpREvE 7Y 90

7 - ,\:l:/g . v = S ey
70y s UTHTY 50 MI33 030 M3 T | gy n
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—FEAf A =L

& CCP4 Setup
Conditions for Use of the SHELX Software
Piease follow the instructions below.

& Cop

By choosing "I confirm” button in this page, the licensee canfirms that they are either: A
3. an academic user, who receives SHELY package free of dharge and commits to terms
and conditions as spedified in SHELX web-site. In particular, 2l academic users must
register onlne at
http:{fshelx uni-goettingen de fregester. php
b orafurfrﬂﬁtuss,wi’nareememdmregsterorﬁeat

J Iii r |
Mvd#mrmemmaipmmmmdmwmemnrwamfaa e

Afwregslrauon dlick I Confirm to continue. You must confirm that you have REGISTERED
and ACCEFTED the agreement to install SHELX.

Press Page Down to see the rest of the agreement.

[ Bimnﬂﬂnmatihmregsmtdmdammmmmhrmofm]

= =

Installing

Please wait while CCP4is being installed.

& CCP4

Extract: 214.df... 100%

B 1.33 Shelx FHZMAOMERR

& CCP4 Setup
GPL License Ag for WinOoot i
Flease review the license terms before continuing installation.

Qccm

GNU GENERAL PUBLIC LICENSE A
Wersion 3, 29 June 2007

Press Page Down to see the rest of the agreement.

Copyright (C) 2007 Free Software Foundation, Inc. <htip:i/fsf.orgi>
Everyone is permitted to copy and distribute verbatim coples
of this license document, but changing it is not allowed.
Preamble
The GMU General Public License i a free, copyleft kcense for b

If you accept the terms of agreement, dick I agree to continue. You must accept the
agresment to install WinCoot.

[ Ellweemmewmf«uuofwcm]

N e

Show details
= Back MNext = Cancel
K136 A4 >YRXb—ir
& CCP4 Setup
Installing

Please wait whie CCP4 s being instalid.

& CCP4

Extract: 269.4f... 100%
&

Extract: 20.df... 100% -
Extract: X Laf... 100%
Extract: 262.df... 100%
Esctract: 2¢3.¢f... 100%
Extract: 24.df... 100% h
Extract: 2¢5.df... 100%
Extract: 25.cf... 100%
Extract: 2(7.qf... 100%
Extract: 28.df... 100%
Extract: Z9.df... 100%

at:

< Back Next > Cancel

X 1.34 WinCoot DOHIFZMH DR

1.37 4 YR F—L D

& CCP4 Setup s %
Instollation Features yr
Select additional or altemative installation features ccp4
Shortcuts for CCP4i, CCP42, CCP4 Console and WinCoot
[ on Desktop
[A1n Start Menu
Look and Feel for WinCoot
O original

@& CCP4 Setuy
Installing
Please wait while CCP4 s being instaled,

& (CCP4

Running postinstall scripts. This may take several minutes.

Extract: coot.png -~
Qutput folder: C: m-%-mncw#dmre!mmmhr!m

Qutput folder: C:¥CCP4-T¥WinC: 300

Extract: coot.png

Output folder: C: N‘CCP4-?¥MermIN’§13reUmh‘hmhrimlable

Output folder: C:¥CCP4-7¥WinCoot¥sh

Extract: coot.svg... 100%

Qutput folder: C:¥CCP4-F¥WinCoot

Output folder: C:¥CCP4-7

Running postinstall scripts. This may take several minutes, 7,

< Badk Mext = Cancel

1.35 Windows & WinCoot O [ % &R
L CTHAT

138 HeEITA VA F—A%ET

pd &5, A VA= ZIHATVWET 74
A YA b=, ML3E [pD #RREND. Lo—EARRINEN, TORKYEBTLD
7 bD TShow detail) 227V v 7§ 2 , RL3T 2y v 23205683 nw0,
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L

Instollation Complete
Setup was completed successfully.

& CCP4

Create shortout: C:¥Users¥Public¥Desktop¥CCP42Console.ink -~
Output folder: C:¥CCP4-7¥WinCoot¥examples

Create shortout: Ci¥Users¥Public¥Desktop¥WinCoot CCP4Ink

Cutput folder: C:¥ccpétemp

Create shortout: C:¥Users¥Public¥Desktop¥CCP4Cloud Desktop.ink

Create shortout: Ci¥Users¥Public¥Desktop¥CCP4Cloud Remote.Ink

Create shortaut: C:¥Users¥Public¥Desktop¥CCP4Cioud Config.ink

Output folder: C:¥CCP4-7

Created uninstaler: C:¥CCP4-T¥uninstall.exe

Completed i

Setup has finished

CCP4, and optionally SHELX and WinCoot, have been
installed on your computer.Consider wvisiting and bookmarking
the following homepages before dosing Setup.

CCP4 DIALS SHELX Coot WinCoot

& CCP4

Shortcuts installed in Start > All Programs > CCP4-7
Shortcuts installed on Desktop.

Click Finish to dose Setup.

< Back Finish Cancel

K139 4 YRAM—ILDET

MI3Y [pl] © & 312, MEDT T 7 HHENRC
ELS, BOYBOTHLERREINS,

X140 A YR F—ILD5ET

MI3IBRRENZD, HTFD INext) %7

Vv 735 e XLAN »FR RSN, [Finish) @2
Yo ZTA YA ERTT 3,




E2E

CrysAlist™ 12k B MTZ 7 7 1 JLDIEE

START/STOP

Crystal ..,
Data Collection a9
I Data Reduction [2] | 2
% 2336/8, used: 2336/8

Automatic data reduction with current cell

E Data reduction with options

m-Finalize [3] I

m Inspect data reduction results

| [ = | K_Okitsu = [} X
<« v 1‘[ « 05(C) » CrysAlisPro_Data » K_Okitsu ]v [¥]
&H EFmae G

exp_2486 2021/10/28 15:25

exp_2488_Finalized_2021_10_30_011 2021/10/30 16:06

exp_2488 org 2021/10/29 18:31

v
D EDEER =]
2.1 Texpxxxx] D7 LK —

| & [ = |exp_2383 - m] x
b xE =R )
« . 4 I » PC » OS(C) » CrysAlisPro_Data > K Okitsu > ap,z-aza] v O
E=0) EHEE 2
plots_red

struct
tmp
AFC10_QC_RCD3 Pilatus200K_007CuMceDW_0506... 201
collision_exp_2488xm|
callision_pre_exp_2488.m
copy_exp_2488.runbup
copy_pre_exp_2488.runbup

CrysalisExpSettings.ini

2.2 Texpxxxx.par] D7 7 A VEX T
2V 09§35

21 XL®IC

ROFBBIETIX, CCP4i2 2~ T, 7 TFEHR
HFIZ& o T, HRIZ v 7 EoREz I,
TREEDOREZITO FIEE AT 2, 24,
CrysAlisP™ 12 X o THE L e KT EE 7 — % %
A L7z MTZ 7 7 A VBB D, RETIE
ZOMEY FERERT 2, BT — XEIFOEKL
WCMTZ 77 ANVEEDZ S TE S0, MTZ

A

&

2.3 Data Reduction [2]] [Finalize [3]J
DIEZZ ) v o

TZrANME, EDELZ LRI RSRNWZ
BH 5,

2.2  TFinalize] IC&B MTZ 771l
DYERK

CrysAlist™ 12 X 2 @l & 7 — & &,
fexpxxxx) @ 7 # VX — 1T 5 T
w3, I &, =27 A S wmw—35—T
FC:\CrysAlisPro_Data\K_Okitsu] ® 7 %
NE—%RE, ZZI1I2Hb lexp 2488 D7 )L
R—%RLTWS, TDTANR=%T7) v T L
THW02, KR22ATH 5,

D lexp 2488.par | D7 7 A NE X TND
Yy 7§53k, CrysAlis™ 2535 L2 %, 7 4
¥ KUY DAHT, MData Reduction [2|] %2
Vo732, EPCY TXA =2 —0RRIN5,
Z 2T [Finalize 3]y 27V vy 2752k, N24
(a) [pI0] RSN 2, T T, 2=2HEFZNEEE
RTRET 272012, KR4 (a) lnteractive [1]]
7V v 2735, 612 2] Export options] %
7V v 735k, K2ZA(b) BRI 3, MTZ
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2% CrysAlisP™ 12k % MTZ 7 7 4 L DIERK

P Finalize: experiment to hki file

ICRYSALIS™
Ty

RTIIN couvdent

]
F eootint ] v mering cptons |
o] (b) [4] | wem
|
_-re () (L [6] mcmm] we=m

2.4 (a) T[1] Interactives & (b) T[2]1 Export options) 227 Vv 7353

3 S £ tow G Comr . woon . Lt | |

o
Cpen— . e . e s e | e

i o s « p—— s e
- o (- - s o ‘
e e e |

Comareg 3. oo}, amee| G Comereel, 2 |

T

15

X 2.5 ZEEEHOHEDBET, FRENLZV 4Ry

77 ANEHNT 57912, T3] Export MTZ)
B2V v s LThe, 4 OKI 220 v 27 L
T, K24 (b) ZFAL %, K24 (a) £TD 2]
Export options  No file exported) 23, X224
(c) TExported files: mtz, CCP4 scaling ON
(project:, dataset no 0)) ® K H5ICZEbH, MTZ
77 ANVERNT ERECK D, M2 (c) 6]
OKJ 227V v 2732 XZADY 4 > FvUHH
L%,

T—RWHEDPIRE S &, (a)-(f) HFER
XNBHD, GTD TApplyl 227V v 7 L THAT
T2, TNHIE, MEMOZEMBEIES 210k
DITON B WD RHE#Z /R L TV 2,

(f) 5T TApply) 22V v 7 L7%d

z, (a) D X251z, HEAID HHEE X NI,
ZEREFOIRMOR RSN D, 4322 03B 2%, Th
WFIEMETIEA W, T[1] most likely space groups.
DIIFRRYPF =y 7 ENTVEHN, ZDLK
@ 2] all solutions on branch (like in IT pp42-
47, 55:67)) DI VARRVICF = v 7% ANE
T, IELWZEREE 4522 BROH» 5, 2) ¥
ABINZ & 27 %, CrysAlist 23R&E L L-b
EZHN 5, HEAIL ZHEEHCOWTE, (15D
P29 ZZM (58 AN X 2HKANZDOWTIE,
§B.5.3 [pB9 ).

P43212 BIEfRTH 523, P41212 & P432,2
&, HBERID A2 6 XHITELV, ROFEBED



2.2 [Finalize] 12X 2 MTZ 7 7 4 L DIERK

11

GRAL [vers: 2.4.1) - EXP_2488_AUTO.HKL ? X
A~ o
Space group determination el CRYSALIS
|
o sming-| Lmd|@ Cenlerinq B Imlq B L-nioe|@ t:enierianil <E2-1> I[) Space Group
Systematic absence exceptions:
42— 41743 -21-
g 22 31 €1
N I=3s 2 2 12
<I> 0.8 05 €2 a
<I/s> 0.3 0.1 1.8
¢ | space croup[we [c/afzn [02 [pie [pyr [oom [2(ing) [wieq ~
2 P4(3) 78 A b4 X X X 233 0.0es lellez
3 P4(1)22 51 A Y Y Y o 82 0.074 155161
4 P4(3)22 a5 A k 4 Y Y " 83 0.074 133161 &
Show
’— (" all space groups " all solutions an 3 branch Jike in IT pp 42-47, 55-67) I r 1 —I(-‘ most like iy space eroups! I " advanced space group selection |
| | ) |

Ccance R _rmsn B ]

GRAL (vers.: 2.4.1) - EXP_2488_AUTO.HKL 7 X
L 4 e~ . Fro
Space group determination <CrYSALIS
X
ﬁ’ sminml Lmdl@ c:mlerinq _@_ I(nq ﬁ_ L-ttnel@ (:Enlerilq& <€2-1> ||) Space Group
Systematic absence exceptions:
42-- 41743 -21-
g 2z 31 €l
N I=3s 2 2 12
<I> 0.8 0.5 €.2
<I/s> 0.3 0.1 1.5
¢ | space Group|[weo.[c/afen. [ 0.2 [rie [pys. [pom [2iine) [wieq A
10 P4(2)2(1)2 a4 ES Y Y X b 213 0.074 1391285
11 P4 (3)22 95 A ¥ X = N 23 0.074 1991l
- 3 3 v
Shaw .. Mmoo ]
’7 " all space groups " E' j all solutions an a branch Jike in IT pp 42-47, 56-67) I " most likely space groups ("~ advaneed space eroup selection |

T (e .

13]

X 2.6

START/STOP

Crystal ., 8

B 2.7 CrysAlis™ o4 Eic TRED
Ready) DR RENLD, HLED x 27V v
L THKT TS

RO L7228 - T CCP4i2 T3 5 &, [iE-
J2ZEBECIE, REFATALRN, ozt
D HIELWERMBEE, HoTWwL ZiTk5,
(b) &F T[3] Finishy 22V v 27353
¥, MTZ 7 7 A VOERDIEE 2, ETT DL
CrysAlist™ oA L2, RIEARFERIN 5,

(a) 104E, EMREEL, SVFRRX Y EMHIBRTERREN. (b) 12, [ER P4s2,2 BROH -7

| < | exp_2488 Finalized_2021_11_07_001_43212_1.4Ang - [m] »
m-h | B8 EF -~ @
« * TI <« QS(C) » CrysAlisPro_Data » K_Okitsu » exp 2488w ] [4]
A 2 = =z ~
Articles L =l
CPa7 @ exp_2aseipar 2021/10/28 2:22
cepltemp [ exp_2488.r0d 2021/05/19 12:06
Coded_by.K_Okitsu @ =xp_z4sg.run 2021/10/28 2:52
ey [ exp_2488_auto.ermed 2021/11/08 17:49
Config.Msi
: [ exp_2488_auto.grl 2021/11/08 17:43
CrysAlisPro_Data £B exp 2488 auto.hkl 2021/11/08 17:49
Captured [7] exp_2488_auto.hkl_anom 2021/11/08 17:49
H_Okitsu ] 2021/11/08 17:49
K_Okitsu 2021/11/08 17:49
N_Nagashima ] exp_2486_auto.pip 2021/11/08 17:43
49 EDES =l

2.8 Tlexp-2488.par] LHL 7 41L& —D
R E Tz Texp_2488_auto.mtz

x %271 v 27 LT, CrysAlist™ 273 3,
D&, Texp2488.par] LR 7 4 LK —
12 Texp_2488_auto.mtz| PVEMI N TWVWS,
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The next page is the beginning of Chapter Bl
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CCP4R2 IC & BN FEHEDET

1JEF

TURKEY LYSOZYME COMPLEX WITH (GLCNAC)3

K31 =9 RrVEI[HYYF—r07 3 B
e LHENAY VF — L DRTFEERET — XD
Xy rno— R

31 FL®IC

RURVEIF 20 BEOT I JBHBORH 5T
1 REGEEER L, TODERNTITD 272 %0
T(7A—NAT V7)), 3XTLMEZ LD, KAE
ERUT D, 1 XE (73 7 BEA) 2IRET
BIEEHAL I N2 0, ZhDAP» S 3 KT
BERET 25, BIEEER0,

RUSTED 3 RITUMERIRET 5B, &b
JR S W SHNTW BTk, X ks S EaT ©
H3o 3TITHEBIRERICE, NMR, 774 4E
THEMFE R DD D, ThoDFIRICE-T,
PDB(Protein Data Bank) IZBfk i, &
RZEX, 2021 4 11 ARETC, 18 JifF R 2T
W3, 3XTEERAMDZE TS, FULIT 3

J BERLAN D 2 v o) 78 (MR &2 > o) 7 E) HITFEIE
L, VIAEED LI TWBIEENZ NI LD, KR
I T WS, MHE & > 87 BofiEh 6 H
FLT, XREHTEET -2 eixd X —HT 2
O WCHNOREEE RD 2 FEN D FEBEHETH
D, &Y 7E X BRSSO IR D
DDOH B,

AETIE, =7 PUINEY Y F— 2050 FHEE
%, HRAZ > R2ETH 2 EHEEINEY VF— 24
5, KD BHENZONWTRRT 2,

32 WMEREI7IILOERE

HEDPIRE X NI X VR BI2X, BT S
¥ % 4XFOPDBID 52510 Twa, PDB
ID %, MHen egg white lysozyme] (=7 + V JNH
) V' F—2), ITurkey egg white lysozyme] (1
MEINEAY Y F—24) &, PDB DR —LR—=Y
TANT 2 TRETE S, HAMD PDB;j
X, ¥—Fx YT IPDBj] EANTRZL
T, HlMicey T35, =V FVIBHY Y
F—2® PDB ID & N2LYZ), LHEHEINAY Y
F—20 PDBID X MJEF) TH 3%,

MBI, PDBj T [20YZJ, MJEF) ¥ AJ
LTHRBZ2» T IATHS, MBI (a) T,
LYZ) Y ANLTHET 2, KBTI D), (o)
23, TIJEF) Y AN L THET 2, MBI (d),
(e) 23, &N b, 2] sequence (fasta)] B &
O 3] PDB B (§XTOER)) @, D
THERHIOZ Y v 7T, Zhzh, =7 Y
WHY Y F =207 I/ BRINDT—X7 74
v Rlyz_Afasta) &, CLHEINEHY Y F—20
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14 3 E  CCP4i2 12 & 2 5 FEHUEDFELT
i ¥ 2 i 3
¥ R0O- == 90K = o X [ < | 2021_11_02_o01_2488 = [m] x
L =T (2] ten =5 | 2w ®
I | 7B X B ari — 741y B k741 EE SmPAT
T e || LR BE —% | [| I'_Ijlflft:ll- Sopy| B EETAIY E KT BB & EEA
153;1:;)3/ TEEEMVFY = wacEs i ” APy BE—% === |
a0 T Mm@ R E watEs BS avsvy .
KA a S - B s ¥NATET B 10TV
« v 4 ¥ pc s sovn-k [] ] v|o MY LAFI~
mec ~ E@ B0 & #4% « v 1~|| C¥Data¥2021_11_02_001_2488 ~ ‘Ib
o =
B0y~ H ) A axm T5oE s
¥ 0[] 2yz Adasta ke 0
20 [ZJJ P 2021/11/ 774] o kB B [ 2lyz Adfasta FASTA 774l
205 FAOES = i = i | ] exp_2488 auto.mtz MTZ J74 )
ATOKTEEF (8 (b) [ pdbijetent 20/07/04 2 ENT 774 )l
[ Microsoft Defender TA%v2/3 3.\ = L 4 >
=(0) IEDEE =]
2 E£E AR L (R (S)
M e S
075 LmEmKH) FIRSUEFTERD 3.3 fasta, mtz, ent D7 7 A L%, 1DOD

#3071 ~ 483
R [ pdbijefent.gz

2 =
zn5|§mrEI[5] pobijefent |

39 ZURYIHYYVF—ADT I ) B
Fle LHBINEY V' F — L DR FERET — XD
Ry rna— R

JRTFERE S — & [pdbljefent) 2&X 7> a— KT
ERR

INBHD 7 7 A, (a) D &SI,
PC\X Y >vua—F—[l]l] D7 A NVE—=ITXY
Yu—RFEINTW5, Mlyz A.fasta) 1%, 7F R
77 ANDRZDEFEFXY - FEATWVS
23, Tpdbljefent) FZFEMEZ + VX - LTXY
vu—RFENs, MB2((a) 2] pdbljef.ent.gz]
EHIZVw o 3dL, (b) DFNR T > R
=2 =M<, [[3] MRy, 4] & ZI2s) o
iz vy 2325k, I5] pdbljef.ent] @7 #
NE—=PTE5, ZOHIZ, 7TFA b7 741
'pdbljef.ent) 23A o TW 3,

INHD7 7 A%, KIBIICRT XS, &
R EDFEIC Led o TIERR L 72, X RS
BF—XEINDMTZ 77408, AL 4L
X —IZEWTEL &, CCP4i21T &k %7 — X f@hr
TV %,

3.3 RO FOERL

Windows D7 227 b v FiZH 2K BA (a) D
TAarEEIANZY vy 2T 5, KB (b)
CCP4i2 @ Project Viewer ] 2B <, KB4 (b)
D T[1] New project) 227V v 273 2L,

T ANANE—IZBVWTEL &, CCP4i2 iz Xk % f#
AT VR TV

Bdl(c) o7my =2 MERY 4 ¥ FUMLB L
Db, MBA(c) 2] D&DWE, vy =r %
24 7L, KB4 (c) /£TF l[3] Create project]
Vv IFRE, HiLwruy s by g
FUDHL, fioTmd 7 by a4 v Ui
WTWs, ZhzHTt 5, MBA (b) &, 4]
Task menu) 227 Vv 27525, KB4 (b) G T
2, Tl oksicyarn—ERREhd,
LUF, ZoMroEKic, IO TRLzED,

1. §341 T1] Data reduction - AIMLESS | [~ —
VENTOVWRWRHEE T —& (MTZ) %,
~—Y L7 MTZ 7 — 2124

2. §335 T2] Define AU contents] (fasta 7 7
ANZr—RNLT, 2=y bHhO7T
e 5

3. §3.6 [[3] Molecular Repalacement and re-
finement - MOLREP ] (7 FE#DHELT),

4. §377 [[4] Refinement - REFMAC5] (77F
S D (k)

DJIEIZFEITLTW L,

34 I—=23IN=MTZ 7Z71ILDERR

DTEBEEOETICE, v—Y 3N MTZ
T 7 ANBRBETH S, MTZ 7 7 4 LiE, X ik
RHTRE T — 2% L7 7 AL THZD, 5H
RIEDFIRIZ Uz TIER L7z MTZ 7 7 A )L
X, I~—Y) Ehtuniky, =) vig, &
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A

CCP4i2

# -7.1.016 Project Viewer: exp_2488 P42212 2021 10 30 014
eMighkcts  Edit  View Utiliies  Help/Tutorials
e s

i = £ ®
Task menu | Export project || Fun  Clone job  Help  Biblferbeky
Job list Praject directary

Export MTZ  Show log file  Show iZrun command

Filter: ‘On\y show jobs containing text typed here

| [

- T

New project

Filter: [Only show tasks containing text typed hers |

Import merged data, AU

i Create a New Project

A

Mame of project/folder
(alphanumeric, _ ar

By default all projects g0 in the 'GGP4I2_PROJECTS directory in your
home area - click ‘Select directary’ to choose an alternative.

Hint to organise your projects: in the 'Manage prajects’ windouy
wou can use a praject az a folder and drag other prajects intofjt C

Description of project

Chaoose tae.. ¥ |Choose tae. ¥ | Choose tae. o
Mew Bave
e

(Create project| &

lect directory Gancel Help

[|exp,2ass,Pa3212,2021,10,307015\ |]

Inteerate X-ray images
"- X-ray data reduction and analysis
= Experimental phasing

épﬁ Bioinformatics including model preparatic

[5]

‘ Molecular Replacement
- ¢ Density modification
E
;_,:—- Mode| building and Graphics
f Refine ment
¢ Lieands
e
=‘J_é Validation and analysis
=
Export and Deposition

4 & Reflection data tools

m Goordinate data tools

Mew job

3.4 CCP4i2 D5 LT

= g ¥-ray data reduction and analysis
Lglia
‘?

i ", Estimate AU content
{' Lo ll. Estimate mqumber of malaculzs i the asymmetas wit and safvar

Data reduction - AIMLESS
Scals and analyse unmergsd dotz and sugges| space sroup (FPoin

Generate a Free R set
I.-" Gararate 3 Froe 7 sof for 2 complets sof of reflaction indices fo

:
e

ST
4

Galculate self rotation function
Evaluats data for amisctrany, aptical resalution, pseuds fransiztia

Graphical diagnostics by AUSPEX plots
Lis= ALUSFEX, frical df. ics for dats sef

rets Sraoica,

3.5 IData reduction - AIMLESS] % &
TNy

izt D X #HRET -2 FLedHsI
T, ZOBIC, ik I 7 — O RKMTREH L
NEFEEDNT VB0 %TRT Ryperge AT %27
fifis %,

X34 (b), MProject Viewer) /& d [[4] Task
menu %2V v 7§25, GRNC [5] OEIEHDERR
Xhd, E»s 3FEHD X-ray data reduction
and analysis| OEICH 2 (> 27V 7 LT
KRS0 p, MBI TH 5, Mata
reduction - AIMLESS] ZX 7V 2V v 2733
&, MBAABFL,

Job 1: Data reduction-AIMLESS

Tput | Results | Comments |

The job is Pending

Input Data | Important Options | Additional Options |

Job title [Data reduction

A Use data fom jab [Ne <] as it belom,

Show list | Seiect unmerged data fies
| [Fmst e seistea [ T |
e [W:I}a‘ase‘ rere 11 3| [ )

I Resolution range (4] M [ yil,w

I use explicit resolution

atstion i frias  000B

[P]

range in symmetry determinetion as well as in scaling

I~ sutomaticslly cut resolution

= [5]]

Options for symmetry detevm\nahanl‘ Determine Laue group and space eroup.

Optional input data

1. Reference data to resolve indexing ambiguity and space eroup

ference data in snalysis sainst Batch sfter scaling

200 is aptionally defined i pext lins

et = =l n

2. Optional existing FreeR set. define to copy or extend if necessary
R | Free Rset | 3] |

Fraction of reflections in generated freeR st Dafauit fraction is 005 Potantial Ewinming apsratizns will be Exhen ines aczaunt

[is not used

3.6 Data reduction - AIMLESS] D&
Ev 4V FD

MBOHD [Pl 22 Vv 23 2L, KB
(a) [pO6] AP HLo 1] 22V v rF
27X —FERNY 1 Y FUDRHALDOT,
FC:\Data\2021.11.02.001 [3]1 %#:E&RT % &,
fexp 2488 auto.mtz] BERREND, ZN%xk T
Vo ZLThb, 5 TOK 41 22V v
7552, KB (b) PERREN 2, [5] 121,
fexp_2488_auto.mtz) 75, ¥~ —I XN TWVWRWVIK
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# 38 CCP4i2 12 Xk 30 FBEIHIEDFEST

¥ 0p
Loak in ccpéd project: | Full path.. v oo [‘I J
Look if: | owDstavon21_11 02 001 2488) %) e o Q B8]
I exp 2488 automtz | 3 ‘
{n\
)
File name:  [oxp_2488 auto mtz 7 [T 2]/ Geen
Files of typs: | Unmerged experimental data (£ mtz *hk| HKL ¥sca *SCA) v | | Gancel
L 4

Show this window automatically when impartine a file (can be changed via Preferences)

Provide info on the origin of the file:
C¥Data¥2021_11_02_001_2488¥exp_2488 auto.mtz

/ Describe source of this file
I[E JUnmsrsed reflections loaded from exp_2488_auto.mtz by job II

Show list | Sefact any previcusly axpartsd files used to derive this file

I

& CCP4-7.1.016 Project Viewer: 2021_11_02_001_2488 - b

File/Projects Edit View Utilities Help/Tutorials

Task menu Export project ' Clone job Help

Job list Project directary

(a) (b)

3.9 (a) CCP4i Project Viewer) O I
¥, (b) L

3.7  Texp_2488_auto.mtz] ZKIBE [1] i@ —FK

Crystal name | |Lysozyme_2488 dataset name | |Data_248%
Batches in filk: [2] [3] 1} 1s1

Evclude batchss : :

Job 1: duction - AIMLESS The job is Finished
Input Results Comments
‘ Hesdle —— Summary Phaser Truncate  SG details Mereine  SDanalysis Details

23:01 03-Nov-2021
¥ Key summary

Copying unmerged data to output file in space group F 41 21 2 with reindex operator [h.k1
Key statistics for Dataset: 2021_11_02_001_2488/Lysozyme_2488/Data_2488

Unit cell: 76.782 76.782 37.168 50.000 90.000 50.000, wavelength 0.710730A

ntent = 0.10, beyond 1.40A from CC(1/2) > 0.20, 1.40A from I/c = 1.00
pic limits \hkp\ lmAccn 2),1.40A 1/ - Along | axis 1404 CC(1/2), 1.40A l/o-

11 0.088, inner bin 0.037

Wea u.,nuscm 120929

tends solution of 9.89A (abave CCanom threshold 0.10}
tlies ;sn( Eu)btwe Friedel pairs: 0 (- sls)z large: 0 (€ = 10.00)

ndicate that overloaded strong observations have been lost

SD correction information
SEVERE WARNING: SD correcti
Asymptotic I/sigl. ISa: AllRuns: cann

utside expected limits, see
ot determine 152

SD analysis panel below for more details

No automatic resolution cutaff was requested

[4]

| =L
| o [14

Maximunr reschution in filss 1404

Resolution range (&) |2D.U

[ use explicit resalution range in symmetry determination as well as in scaling

[ automatically cut resolution range based on a first Aimless run

Options for symmetry determination || Determine Laue eroup and space group -
Cietermine Laue group and space group [5]
Optiomal iaput data Match |ndi>< to refarnce data

93.8 2 i, (3] SRV M, 49
fRAEE A, (5] MEREREMA 7> 2 > %3%8R

BRET—XD7 7 ANVTHBE, iLdEhTn
2, MBI (D) AT (6] OK) 22V v 255 L,
lexp_2488_auto.mtz ] 23, 7Bz 7 Mizm— K
SEARAH

[pI5] [Crystal name [2]1 & [Dataset
name [3|) 12X, EEOMREHE T &ty M4
Z, MBJ 2], B| LS ANT 2, 777
Ny heBE, T (Fv&E=—2a7), [-) (»~4
7 V) CANT %o ZZEFFFE LR,

M Bl [pI5] 4] Resolution range] 2,
RIFE DRI UTedd o TRl L 7z, #h & D77 fdaE
ZEdhd 5, B2, MBI 4] o k51, 120.0)
(AR EEE) to 11.4) (&I EEE) E AN1T %,
TIERED E < TRWAEERICRT LT, NS T ESHEHD

310 YaTdPKT Lz ZDFRR

BORREERET 5L, RETFHA T SRVE
K72 %,

[pIE] 5] DFNEY v X =2 —%BH<
g, 5] BFREN 205, —F T DINo sym-
metry testing just copy and conbine input files |
BN %, HBAREDFERTIE, CrysAlistr 12 &
57 7 A4F T4 X%AT S BRIET, 2R Z P432,2
TH3EREL, TDFERIE, CrysAlist™ ©
PUE L7 2l e, ZOFEEHRAT % 2 2 2Ek
T 5, P41212 & P432:2 1%, HERIHDE T TH
’9, INRFTERXATER Y, LarL, CCP4i2

DTMEREZITO &, [HiE o -2=-EFTIE
RE?ﬁTﬁ%&moﬁﬁﬁﬁéﬁbL
T,ELm%ﬁﬁ%%%%K&%?%@?%éo

LOBENET LD, (a)
Viewer] O/ LD Run) #27 Vv 27 LTV =3
TREITT 5. TR, (b)
Viewer] OHIZ, VPN (2T &)1 H37E 2 BED
Krahd,

LD TResult) DX T%27 Vv 7T

PH 3

MProject

MProject
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Import merged data. AU contents. alienments or coordinates

I Import merged reflection data
hkl  dmeort reflection deta im any format report on contents and create COP4Z dets abjocts

=PADTEIN & i
rameitsy Define AU contents

roTeTapn  Frovide st of ofaim — import ar froar il
VRPFTHILME

DAAARLENW

PETTIIN
[raothn % Import sequencel(s)

Tt Entor ame ar mane sequences from & sequonce fil, from s DS, or by cut and pasts

mnnm;:rn
Import an alignment
H;ﬁ Entsr s alignment from 8 fils or by cut smd peste

Import Xia2 results
X 32 Harvest merged and unmergad fifes from sefected X2 deta reduction profocols

} subset from 2 st

tim 1 Import a coordinate set - uphunal selection of subset
Belact (;

Import and Split MTZ into experimental data objects
Select groups of cofurmms from the MIZ fife (csplimts)

3.11 Define AU contens] #27 Vv 27353

L 4
A o (2) S EIIEN
Cancel
@ Open Sequence file ? *
Download sequence from uniprot database - |:| Download || View website
Lock. in cept project: | Full path B

T slcoonEE

Lack in | C¥Data¥2021_11.02.001 2488 [2]

‘ demo_dta |[| B8 2z | ]
11U [ — -
File name:  [2lyz_pfasta Ay | 4o ||
Files of type: |Sequence file (xm| *fsa *faa *=mbl *seq *hhr *pfam *sthy *chistal *z = | | Gancel
v

Show this window automatically when importing a file (can be changed via Preferances)
Provids info on the ariein of the file
CData¥2021.11.02_001_2488¢2lyz_Afasta C

Pl ot e i

Job 2: Define AU contents
Thput Results

The job is Pending
Comments

Enter zegquences

Jaob title | Define AL contents |

Optionafly osd sxisting AU contant fits & odit

Al contents .z hot uged - |l |

Specify the protein/nucleic acid sequences in the crystal

Type | 1 Sequencel

There are currently no sequences in this asymmetric unit description.
Click '+' below to add sequencefs).

Name Copies Description

Or drag and drop sequence/coordinate files into here.

EE

— Load sequence file

S¢ Load from coordinate file
[ | Enter text

PR
(L4] e MR,
1 FreeR - Spe:P 41 21 ZResin:1 40ACeI176.8,76.8,57. |

Solvent content analysis will sppear here when there is 8 valid sequence list and reflection file above.

= EEED

3.12
o — FIEm

Define AU contens] D7 7 £ )L

2, TOU 4 Y RuBnRRIh, v—YIhk
MTZ 7 7 A VOERDPTET T 5, KBIN % R
JB—NVRY T 5, XIRETEHRE T — 2128
T2ZLDERERRSIEDLIEHNTE S,

3.5 FEXFIZ=w RO FEDF

RO TSR RD 21H 72D, HdhDZERH
B (R — 2 Tlid P432:2) KLU T, JEOAFTD
% GEXTFREAL) DS HAL RPN EEMERTE S 2 2
YiZhB, LL, O TOBRIVEDODS
TTH2 e R, BHEETERW, MTZ
77 AMZIX, BAREOY A4 X B E D
NTVd, EErkd Lo LTVd, 5FOY

Y
": | Sequence loaded from 2lyz_ fasta by job 2 | ‘

Show list | Sefact any previsusly expartsd files used ta derve this fHe

| 0 || &

X 3.13  2lyz_A.fasta] ®w— KHEHE

@ python i X

R | 2lyz_fy - |

oK Gancel

3.14 M2lyz_A fasta) ® v — FHEFEHEIME

ARZHEDZZeBTEIE, XV THD
TFD 30%~T0% HIKTH % &\ 5 FEBRAYHE
WZEEDWT, JERFREALR D 9 T OEE U #HEE T
&%, ¥V, =V ININAYYF—207 I/
Bl (1 Kig) o7 —& [2lyz A fasta) % §3.2
[pI3] DFtdic L7zdi> T, §TRAXYua—F
LTH2s, AEITIE, THzHWTIERFRENIC
BENDDTFRERD 2 FIEOWTEIRT 5,

AT ORS, KO [2) 2EFFE I,
BII, KB4 (b) [pIh [5] DWHBIRA EICH B
Mmport merged data, AU contents, alignments
or coordinates| DLEWZH 2 > #27Vwv 7 LT
BIW/zHIAITH %, Define AU contents] % &
TNV y 733 eXBIADL,

1] Sequences %2V v 7 L T
5, M2l +1 227 Vv 2525, ATIAVET
NEY Y RXR=a2—T, WEIZA LD Load se-
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Job 2: Define AU contents The job is Finished
Thput I Results I Comments
| AU content - sequences Matthews analysis Fun

03:55 04-Nov-2021
¥ AU content - sequences

1 copies of 2lyz_A_

Description:

FVFGRCELAR DNY RGYSLGHNWVC AARKFESHFNT QATHRNTDGS TDYGILQINS
1 ]R“':N'DSRI? GIRNLCHIFC SALL3SDITA SVNCARKIV3 DGHGHNAWVA WRNRCEGIDV

QAWIRGCRL

¥ Matthews analysis

[2]Tuta| melecular weight: 14313.0
Cell volume: 219126.52

Mumber of copies  Solvent %  Matthews coefficient Matthews probability

9 00

[3]

Name MNumber of copies Molecular weight

2lyz A 1 14313.0
Input Data
‘ B rReflections [ 1 /Lysozyme_2488/Data_2488 |‘

Output Data

| [ AU cortents | Al contents ||

» Job run details

v : Molecular Replacement

Automated structure solution - MrEUMP
Rum @ quick MEUMP fab with streamiined settings

@ Basic Molecular Replacement - PHASER
r Simple MR with qplional refinemment and rebuilding (Fhases)

glhzser
<"auto
@@ Expert Mode Molecular Replacement - PHASER

phrsar Advanssd MR aptions foftowsed by refinsment and rebuilding (Phaser, Refmacy Cost)
~“auto

It Molecular Replacement and refinement - MOLREP
i@ A';?‘; | Maiscufar rapfacement (Malran,
Ty |

Match model to reference structure
Match symmetny and arigin of autout madsel ta reference structure {Csymmatsh)

3.15  JENFRz=v bR Al L KR

quence file] Z7 Vv 27323k, (a) 23
RREIND, 1] D7 4V E—FIRKZ V%
7V bE, (b) EREN 2,
FC:\Data\2021_11.02.2488 [2]) ® 7 # L& —iZ
H5, 2lyz_A.fasta [3]) ZFEIRL T, 4] Openl
22V v 273%, KBI3(c) [pd »HE, [4] =
7 FVEEHY Y F— LD 7 I BT —% 7 7
AL M2yz_ A fasta] 5, B— F&XN 3 Z L ERT
Xy —IhRRREND, MBI (c) [pdT 6]
OK) %2V v 255y, Mlyz Afasta) 75, 70
YxzZ blu—-Fahks, £rdhd, TOKJ
270y 7 LTHITS %,

Xz, p7 3] DT E=fi~—72
BIVw TR, TART Y RA=a—hH<L,
4] 1 /Lysozyme_ 2488 /Data 2488 &, &HMID
¥ a 7 [Data reduction - AIMLESS | T,
[pI6) 2] & [3] THELLEMcH AL, ~—
VENSEMTZ 774 V%, a— RT3 %2E
7 SRR

ZrA4nron— %7 L, KBA [pli &

3.16 Molecular Replacement and refine-
ment - MOLREP) 22X 71271 v

Job 3: Molecular Repl: and refil -MOLREP The job is Pending
Tput | Results  Gomments
Input Data and Protocol  Basic Options  Advanced Options
Job title [MOLREP
A, Use data fram job v | as input belon.
Experimental data
B retiections | 1 riust be selected - 7]
R | Free Rset 2 must be selected - 1]

Search model

5 atomic mnd[s] nust be selected

istom selachun| [

[ Simple selections

Sequence of target model

Extra Steps
Fun [ shift field refinement followed by [20 = | cycles of restrained refinement

3.17 TMOLREP] ®7 7 A )b u— KHEH

FkkIC, (a) £ 225 3FED Runy 227V v
755, (b)yfkic VhA(ZUk)) 2E2E)
B2REN, YaTrhETINS, KBIDE L
®D [Result] X T7%ZEL &, KD XS RHEED
FRENB, MBIN (1] ik, =7 PUBIEY
VF =207 I BREY (1 RIEE) RS T
W3, 2] 12iE, ZhrbRedeshnT & (Da)
&, MTZ 7 7 A MIZGER S N8 FERD 5 F
B U7z, HAROERE (A%) RS TWV S,
BI5l 3] 12X, Kk oEE (1K) oEEER
X, 35.7T% L AEb N, ZoZeh s, IEN
frr=v MOSTFHEIE, 1.0(100%) OFERT,
LETH 2 eIREh TV,
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A~
jab]
%

must be selected ‘%H

& Open Model coordinates ? %
Download PDB from EBI-PDBe. 4-letter code S I t
Look in cept project: | Full path <] o

Lok in C¥Data¥2021_11.02 0012488 -0 o0 B3
‘ demo data | | B pdbictent (C) ‘
File name:  [pabTjfent T
Files of type: | Model coordinates (kpdb *cif *en) < || Corcel

Sequence of target model A\ m

f contents is nat use e’ -
o M) =
H T suitsble ASU s g

Selvct ane soquence.

The number of manomers to search for | Auta ~

Job 3: and -MOLREP The job is Finished

peut ([ Resuts ) comments

‘ Molrep Shift field Summary Ficture Biblio Fun
Results

» Molecular replacement

» Shift field refinement

¥ Summary of refinement

Refmac R-factors < ”

R-factor

» Per cycle statistics

» Picture

Input Data

‘ ¥§| Atomic model [ 3 Atamic madel imported from pdbTjefent by job 3 ”
fl]l AUcontents |2 Define AU contents |

[ 1 /Lysoayme 2438/Data 2038 |

2 [ 1FreeR - Spe 4121 ZRasknil 40ACeII76.6,768.37290.090.0.300 ”

W Reflections
‘ ®| Fres Rost
v
REFMACS CoOT

K318 774 L%ZERLTr—F

3.6 DFERDET

M B4 (b) [pIh] % k@ Task menus % 2
Vw27 L, HIREREINS [5] DV R D kP
5 6 &H, Molecular Replacement] D /EIZd
3, 1> #2Vvy 232, KBIGAMPHL, Z
Z T, 'Molecular Replacement and refinement
-MOLREP] X712V vy 2735, MBINH
FKorEhd, [1], 2], [3], 4774 r%m—
RS 20775, (1], [2], [4] Ti&, A T
ARV LT, AR RX=a—%H
X, [3] T, GO 7 A VX —FEIRRKX %0
Vw27 LT, 77A4WERY 4 v FozH<,

Srbh, REIR), 2, [3], 4 02V vz
WEkoT, MIBIS(a): 1 BEHDY 3 7FE(TIT k-
TR SN, XBREHTHRE T — & (v—>3h
72MTZ 77 4n), (b): BRULL1FHOY =
TEITIC X o TER I L7z, Free R set D7 7
AL, (c) @ C:\Data\2021_11.02_2488 7 # )L
Z—IEWEEHSINEY V' F — 4 D 1 R
7 —&X 7 7 4L (pdbljef.ent), (d):2FKHDY a
TFEITC K o TR S N IENFR L=y M5y
FOERT—2 774 0%, B—FF 5, Thb
D77 ANEBRLT, LHEINEY Y F—20D
3XTMEE R, 73/ BRECAIZZ T, =7 M VEIE

3.19 MOLREP EfTD#ER

Job 4: Refinement- REFMACS
Ihput  Results  GComments

The job is Pending

bput Data Parameterization Restraints Output Advanced

Job title [REFMAGS

A, Use data from job |8 Molecular Fieplacement and refinement - MOLREP = | as input belom

Main inputs

| ¥ atomic mndel[ 3 ]3 Atomic. madal after restra

ined refinsment - 1] |

‘ B Feflections [‘I ]1 /Lysozyme 2488/Dista_ 2488 - 1] |
Use anomalous data for | Anomalous map calculation only Waveleneth
‘ R| Free Rset [2] 1 FreeR - SperP 4121 ZResin140A; Gell76.6,76637.290.0900, ~ 1] |
Experimental phase information
| | Phases is not used - 1] |
Additional seametry dictionaries

Show list

[7) Pestraint dictionary |.is not used - 1]
ot

Nurber of refinement cycles:

Use hydrogens during refinement

Add waters  if R is or lower |

Twin refinement not available for anomalous data help

eenerate riding hydrogens

X 3.20 REFMAC5H OFE

VY —F—LIZE
E2DTH %,
X 39 [pI6] &Mk, (a) £LE2S 3FHD
Runy 227V v 232, (b)HI VAN (2T
&)1 BEDZEEDREN, ¥ a THFEITEND,
X, A ED Result) DX 7% 27V v
7 L TRRENZHEETH 5,

XIBI9I[1]-[4] i3, MBINs & &, BI8 o, [1]-[4]
WZHIGS 2,

AR 7o, ARG P &
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Job 4: Refinement - REFMACS5 The job is Finished

Input I Results | Gomments

‘ Default weight Fer cycle  Picture Outliers  Other Brfactor analysis smachandran plot sbity eeometry an  Biblia  Run

¥ Refinement

Statistic Value Running refmac R-factors 5 ”

R-factor

ooambac Cycle

urrent weight applied to X-ray term is 0.385370433
» Per cycle statistics
» Picture
» Outliers identified by Refmac
» Other plots from log file
+ B-factor analysis
» Ramachandran plots
» MolProbity geometry analysis

Input Data

[3 J‘ Y| Atomic model [ 3 Atomic model after restrained refnement \‘

[1 :” W Reflections [1 /Lysozyme_2488/Data_2488 \‘
[2] R FresRsst [ 1 FresR - Spef 43 21 2Resln [ 40ACEIIT68766372900300900 \‘
REFMAGH cooT BUCGANEER

3.21 REFMACS DOfER

3.7 DFEEDRE

R, TFREEIKRKZM T 72 BT, 9T
BORELEI TS, THETOY a 7Lk, &
#, M@, M[4]] Refinment REFMAC5) % X
TNV w7 LTH &V, L LAMITE, X5
W7 RIS O WTER T 5,

XBI9 [pI9 Fo MREFMAC5] 227V v 2
Ty, KB20 o &5 2EHH <. X B20
], 2] 1%, 1 HFE®DY a 7 Data reduction -
AIMLESS] & ko T &z, ~—Y &l
MTZ 7 7 A v &, Free Rset ® 7 7 4 VT, B.18],
BI9 [pd9 o (1], [2] LRI T» %, BI9 [pII
3] 1%, 3.8 [pI9) & DEiDY 2 7 TMOLREP
THEBE N, (REENRSFREETH L, ZIh
SHFELT, MTZ 7 7 A Vicidha iz, X i
EFRE T — R e 2R KLKAED &SI, FT
S Z REL L T DTH 5,

RUNRTEHTORICIE, —&IcE < DK
T OKFDK) BB L TWd, 2D,
[pI9], £ T® FAdd waters] 12, T F = v
7% ANB, HFD 101X, REFMACS5, 1[4
DY a 7 TIEDRELFREZITI DDA T a
VTHDB, EDDHRATIDFFIILTEL,

Job 8: Refinement - REFMAC5 The job is Finished

wput [ Resuts | Somments

| Defouftweight_Percyck  Pictwe  Outlirs Other  3-factor anabysis smachandran plo_bity eeomety or Biblia Fun

Running refmac R-factors = d

» Outliers identified by Refmac
» Other plots from log file

» B-factor analysis

» Ramachandran plots

» MolProbity geometry analysis

Input Data

‘ ¥j| Atomic model [ 7 Madel from refine ment (PDB format) \‘

‘ <] Geometry dictionary | 7 Accumulated ligand eometry dictionary \‘

‘ M| Reflections [ 1 /Lysozyme 2488/ Dats 2488 \‘
‘ R Free Rset [ 1 FresR - SpecP 43 21 ZReslne 1 40ACeI:76.6,76.0.372.90090 0900 \‘
REFMAGS GOOT BUCGANEER

X 3.22 REFMACS % 5 B3 DR L7-fE5%R

X B3 [pI6] & kR, (a) £L2S 3FHD
Runy 27 Vv 2735, (b)) VA (ZU
L)) DEDIEEIREIN, VaThETINL,

X321 1%, Em/A LD Result) 27V v 7
LTRRSNZHEATH 5, KB2T 1] Reflec-
tions], [[2] Free R set) &, KMBIT7 BIS
YREILL, 1HFEEHDY 3 7 Data reduction
- AIMLESS] IZ X o TE Nz, v—Y & h
72 X RREHFRE T — X ¥, Free Rset D7 7 A
NTH%, KB2D T3] Atomic model) &, T
¥ OHi (3FH) @Y a7 TMOLREPJ 12X »>T
TER X N R FERE T — X TH 5,

MB2I HLor7 713, MEORELERED
B3 e, RETOME (BHEohiR) 2/hE <
2o TWLERFZRL TV,

XB2I, AT 'REFMAC5] 27V v 7 %%
hik3 v, O&oHiD TREFMAC5] 12 & - TfE
RSN TFRERE T — 223, HEIIZr — R &
ns,

XB.22 1%, [[AU%&HT, TREFMACS5] % 5 [A]
BWOIRLI=He, ELED Result) DX 7% 7 v
7 L THWARHEETH %5, RKAFIX, 19.8% £ T
KFLTW2,



3.8 Coot IT & 2 THHEDFRT

21

& CCP4-7.1.016 Project Viewer: 2021_11_02_001_2458 - x

File/Projects  Edit View Utiliies Help/Tutorials

% ® B2 ’ =) = &
Run Clone job  Help Bibliography Export MTZ  Show log file  Show i2run command

Job 9: Manual model building- COOT The job is Pending
It Results  Comments

Task menu  Expart project

Job list  Praject directory

Input data
8 REFMACS dab title [GOOT
Finished 1935
Fe=020 RFree=0.26 A, Use data from job |8 Refinement - REFMAGS | as input belon
7 REFMACS
+ Finished 1845
Rzl 20 RFree=0.20 Key bindines
6 REFMACS
« Finished 1845 | Use Bernhard and Paul ey bindines |
F=020 RFree=0.26
5 REFMACS Coordinates

Show list []]

Finished 1652 ‘ PE atomic model |8 Model from refinement (PDE format) = [l ‘

Electron density maps

Show fist [2}

‘ B iap cosfficients |8 Weighted map from refinement - 7] ‘

‘ “B hap cosfficients |8 Weightsd difference map from refinement [ ‘

Anamolous difference density maps

Show list

‘ “® bap coeficients  |.is not used - 1] ‘

Additional data

w Geometry dictionary | § Accumulated ligand geometry dictionary = (1]

@ Gt history 8 oot script written from refinement 5 (i

3.23 Coot THW2 7 7 4 )LHEH

3.8 Coot ICK BN FBEDRT

DOHRTICHS TCOOT) 227V v
LThWDn, MB23TH 5, ZEMD Job list
WX, TNETIAT->TCERY a T7HTIT2L)H
I—BicxhTWw3, 1 Data reductiony, 2
Define AU contents] 3 MOLREP | Z{T->7®
¢, 4-8 REFMAC5] % 5 [HI51T LT, 77 FH
xR Lz e Db b,

MB2A HROY 4+ > Foo (1], 2] ITRRE
NTW2D, EEORFEL T8 REFMACS] 12
Ko TERE N, HTHReETELEY Y 7O
T—=RT7ANTH 5,

LD TRun) 227V v 273528

* WinCoot 0.9.6 EL - a

X

File Edit Calculate Draw Measures Validate About Ligand CCP4i2 extensions

[ ©) Resetview [ Display Manager =@ §}.

EE A DD - NBEO0OF R

..OBS¥job_B¥5 2021_11_02_001_2488 xyzout_prosmart_refmac.pdb. Molecule number 0 created.

3.24 Coot 2 & D fiEI X /=7 FHEE

IOERREN200, B2 TH5, 7I /B
BHl o Eis (Bth) &, BFHEE (F) 2%, ELAT
TRINTVW3B,

DTFETNVOHREZ, ETEGIZZV Y 7&K
7w 7E 5T, MRV LTINS, o
FREIIBEIEDNTES, £/, ETLDY
L—2D¥%, EFROLIFERIZY v 7&K
S T5Z T, EFNLVOHENEEENTE 3,

HFTH»IrNTWEDIX, ¥ETFEEHRTD S
2, LEWHEIE, YV RAKR—ILOEERT, 225
ZEMWTEDL, vUREREHEZ VLT, EA7%
WL, EFICRIv 27338, FETILOR
TRERELEZBZENTE S, [Ctrl] F—%4L
RV, ORIV I&RIvI7$HE, 77
FTETNVE L TEARIETBEIZIE2 Z 22T
Z5,
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The next page is the beggining of Appendix [Al
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FRfFrERI 5REME

MR OEEICE o C, [REWKT2ER
TH2Dh WS ZehRELDGE, RYIOHEZ
Wi %, XA 230N (A v bbb
DRTWVWT Ty 7OFEAERE NS bDHHD, iR
Dby oW EkgT 2 NHZERE) k2d0%
A TERLEZELSTY, M Ez2ED 20ICME
BWEAD, WS I EHFEFEDZLDBES,
CDEIX, 7T v TORMEN, 7V DRSS
fF, =L b DRGIGA GERTFAIZ L R ERD
RAICDBZ L) HEMTHLILEZRTIL
XD, WPV DR WRICEFRNICER
ENTVE0ZHECHELTHLS Z e 2 HIY
¥ LCaidd %,

FEEICIX Z ORFRIEICIE U 72 MRS B % 23,
Hamr HALC 3 2720, HEGRWVW DY LT
g5,

Al TIvIDREEME

AT X, 77y 70RENEERTRTH
%, ZOKNZ, EROVEOHRIEFICHEH N
THBH, XEREHT & WS BGE BN ICHEFET 2
DITHLTWB, 77 v 7D%&EME, UToRT
X b,

2dsinfp = nA. (A.1)
Xipe K3 2R FOMUnH -7z = (KA
HWROKE ISR LT, 7L — DO,
jab|+ |bé|= 2dsin by ZEL, ZhpEEOE
BETHNUE, BWVIZEDES TBICED T Iy
UREMPEES, LWSbDTH5, d = d/n
DL, BFHHERZERLELT, XDLS

OINO
C

O O
O

A\

@4
O
KA1 77v 705

RS Db —fRINTDH 3,

2d' sinflp = . (A.2)

TIT, BECHLT 1 2BMERIT2ITTA
ko, AL REAE, ¥I5LTHELVDES
I MFHDTHED XD IZE oL » 6, Hizh
FZ2 7, TNTIERYE, FHICkKFNIASH L
KEADFECRDIES D Do M FDRT Z7 2T
b, R ZoMWICEZLNRPoTD T 5,

o]
o

A2 SHIDREEME

7y ToRESEMIE, 1912 F, 9
(Max Theodor Felix von Laue; 1879/10/9-
1960/4/24) DXHREHrE WS BHREFER L%
LEIL, ThEitHT 3201V A4RT,
MA2 2SRl TROXTEHRE N2,

RoB — AR,
= ‘RORl‘ cos B — ‘RORl‘ coS o (A.3a)
= ROR1 +S1 — ROR1 8o — TLo)\. (Agb)

so & s1 &, ASFX#Rte R XMOBIETHO
HBAINRZ L THB, Ro & Ry 2, FMRJFET
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X A2 J9TDRESMH

(MBTR) ThHoHa, RO 71—t
oZZ, XA Lo k512, ThdE
EOBKBETHZLE, MRy & Ry CHELXN
DIITEEDE S TBETH Ik 5,
EZAT, MRy & Ry BEMBEBTFRTDH S
78, RoRy ICELUF O & 5 BHHE&MD D 5.,

o

RoRi1 = nza+nyb +n.c. (A.4)

ZZT, ng, ny, n, &, EEOEL, a, b, c 3k
AAHER T MV TH B, Thhbb, 77O
TR, EEOEE, ng, ny, n HLT, K
(A3) 7DD, BEDOEKEITKR 5% T
OBV, M Ro & Ry BEMBAEFRTHE
W5 Zkid, &M A3 2H 505 ny, ny, n,
DR L TR D SR TR e snw b 2R
KT 5, % (A3) FUOMIZ SR, RoR, - 51>
W'SO D XEDET, m-sl< ETR;'SO
DEEXHOETH S, KA, BEZEELT
ERILTH %,

F7-, RoR, -s1= RoR, -s0 £ %% & 312, Ry,
Ri 222D TERRITTHS, ZOBET
1Z, RoR, -s1= RoR, -so ¥ %23 £ 512, Ro, Ry
REELCHAT 5. RED Li2%, |AR
— |RoB| DBET#% % 3, Ro, Ri BLUHRY 7
L —DHEPHKIIZH % £ &, Ry, R; 2K
HICEERFHLDH 5133 T, ZOFHLDOED

METHE AT, KBRIEFCTHZ, 20
ik, A TKRHT B &, AGTAL KA
DRLTHZEATDH 5,

77y FOREEMTE, £3, ZOFH LD
CZTHELENTHHRORIBFEI LD 7T v 7
HEERT S, ERSINT 7 v ZHIIHLTA
v REHADE L THIUDLBERESFE L TH
5, Wi 2xtoh 2527 Et, K [Ad)
BROLER (A2) &b 3XTHOEKMG 25 2
5DMNT7 7y TORIENTHE, ¥V TNVERZ
2R (A) X (A2) ok, 1 MOFHIH
LCASA e REAPEFELOHBEEZ XL &,
HEEE IR, WS 1 XOTH E 2 Kot H O
SMEDBATONEDTH 5,

X T, ROFADEfD=D, UTDZL%2HE
BLTHEL, XA OMi%EXMROHEE N T
EDHELT, XRORXEFLIHNTE S,

FoifEz, K (Ad) 2ANL, ASHK e oY
408 O/ }I/i)§, KOZSO/)\ BIU K, :Sl/)\
ThHrIeEETHL, ROADBH{LN %,

(A.5)

(nga+nyb+n.c)  (Ki —Ko) =ng. (A.6)

A3 INILFORIEME

A3.1 I/NI bOEREDER

B [AF [plA] &, kTR O ik =
Hp 25, ToNL MEREMEICE - TO SR E R
LTW3, P&, BEARZ PLVK, & Ky Otd
DT, oL FEROFDLTH B,

TV b ORGSR OFAZ, WikgFEEANRS
FLa*, b*, c* ERDESWCERT DL T HH
LR %,

. b xc

= T bxa) (A.7a)
. €XxXa

b= o (A.7b)
. axb

¢ bxa (A7c)



A3 T+ DREEN
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A3 oL REK

X (A7) p24 o7t a (bxc) [=b (cxa)
=c (axb)] ¥, a, b, c ZHY T 2T 6 Mk
DRRTH 5, LOERADLS, HHLIIRDZ
EDWVZR B,

a-a*=1, (A.8a)
b-b* =1, (A.8Db)
c-c'=1. (A.8c)

X 51T bxc X, b, c At 3 2 TUWLEOM

BOKEXEFEEL Db L c TN LTEERNY b
NELTERINTWVS, cxa, axb IZDOWT
HEREBRDT, ROZ L SHLDTH 3,

a-b*=a-c" =0, (A.9a)
b-c*=b-a" =0, (A.9Db)
c-a*=c-b"=0. (A.9¢)

TROHA (AS), (A O X5k s L5, R
(AT) [p24] Ta* b*, c* ZERLIDTH 5,

h kil (hk 3B 2522587
Hpp BZ—RICRORTELE N2,

OHhkl = ha* + kb* + lc*. (AlO)

22T, O BHTRMTSH S, KEIC O
B, DA P, ASEOEEAZ F L Ky 5
Ko = PO LA BHABT AL MRTH B, 6

EHEX 55, A XD AR E(L X855 L
T VUL MR%Z O ZHODICEER X, Z DKM

Ki%*%%)ﬁ Hhkl 7)§0)of: e %, K1 = OHhkl D
REHEDAET, R (AL 225 RDHDRD LD,

—
K; — Ko = OHpp

= ha* + kb* +1c*. (A1l

3 (A0) [p2d o505 2 Eiek (D) #ft
AL, & (B8 & (&9 2Z@LT, & (&)
pE] ELEHELTHLS,

(nga+nyb +nc) - (Ki —Kj)

= (nga+nyb +n.c) - (ha™ + kb* +Ic*)
(A.12)

= nzh +nyk +n,l. (A.13)

nzh + nyk + n &, BHSGPCEKTHD, TN
L+ DREGEM GERg T AT L FERDRENC
DBZr) Mitizehsd ez, K (A3) p23], X
(A5) [p24], X (A8) [pl2d tRXNZF77TD
A= E b, TiHhbH I UL+ ORG
Gt 77 TORFPFMEEMRDOTH %, Fl
RLT2EDITT T v ORGSR BEMTH 5
H, 2O Z e 3ROHIASZ2 ot T, KhHAS
IR B

77 v 7O RS, KAT [pR23] #2H
5T, HBEICHRETES, 7V ZORY
M, 77 v T OREEMEX D MR,
XMAD [pld #5322 T, RIFHEMTE
%, b flizg, WML FETENI b D
ZEFRT IERIEZRAL L72DIZT L N TH
%, Wik e WZEEE, MRFOMEEREZ S L
T, EHIWHE ARy - e s, KA [pEY %
MA2D pld] ZHIWTWTIZREMETERETER
WRTET Y, 2RISR T L oL FERZHE
2 CHIBUCHFT X 27 — A, FEFFITIE
BEZLFIET S, oL L (Paul Peter Ewald,
1888/1/23~1985/8/22) WZE %K L7z LT,
A3 DXSIc, MZERNHHF L oL FERZ
X9 2 5EZ RNSEHT2RETH S,
A32 FRRFANI LTS yvIREBEOER

¥ ZAT, WTRZ MR T Ty ZRETEH O
ERRx 7 v, X (A2) pl23] O d DFRHD
REZFORI M THZ, ZOZr%, UTO
FLRCHEFH S 5,
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e

A4 I5—-fFXTEE 2 7 —F58k

no = nyh+nyk+n.l £ (AI0) ZZREL T,
AI2)=A13) tE<L Z e TROAMELN S,

OHppr - (nga+nyb+n.c) =ng. (A.14)
. —
[inp2iia 1/’0Hhkl| BT T
—
@lf : (n:r:a + nyb + nzC) = &*
|OHp k1 |OHp w1
(A.15)

— R FHE DO HFERIZKRD X HI1icREN B,

[BALIERRR 7 P L] - [FIEERZ BV

= [JR D & DFERE].
(A.16)
Lo TR (@AIS) Tnope{---,—-2,-1,0,1,

2, } THBZ kI, fiBEXT Pl nza+n,b+
noc 25, TR d' (= 1/|OHpp|) TEE 275 v
TIREE EICH B Z e IErR SRV, Tibb
W FAZ R L OHpy 1, KXEA1/d @, 7
5 v ZEERRY FATH B LB 5,

A4 ZF7—DFEEELI5—EH

KA E, 37468 h k177 y ZHD
Bz RITKT, FMEICOVWTERARL ZEE
TRTOHRFIHERZATVS, ZOERIE
%, 7 — (William Hallows Miller; 1801/4/6-
1880/5/20) Xk o TERINbDTH %, L
L, E 19 HidofmFEE (Lo KD Bk
YIEE) ThY, XERD XEREWT 2 WS R D H

HENB2 T eriiciERLEZATHS Z I, iE
Br¥T5, I 7—AEHHTIXADL, 13
EAETRTOHBF RS NATWED, 20
VERITETS O TREFIC & 2 XERO BT 2 FRIR L & 5
355, ELED s,

MADIRIHEA B, ClX, a b, clili kich
D, O 25 DWERED a/h, b/k, ¢/l DFRTH
5o h, k, | BWINEIREENTIZ S a, b, cliZ, D
LWBHN L TERTES, LWVIDHI
7 —DFRETH 5,

h=00r %, M AIZ, FE»HERZEICH
b, ¥ ABC i, afficEi7Tchs, 2ozt
X, SBEboil, HC¥coifiicLTHMH
HThcs, ¥/, h=0, k=00t %, HA B
PEERRIRICH D, FH ABC X, aliiz b i
TThHs, 2okl k=0,l=0DEDDb
iy cil, BLXUI=0,h=0D2&Dcilit a
i L CTHFRBETH 5,

h, k, L&, W8T DRBUTIE D2 5 R 0D,
ZoZeld, IT7-DEAIPLMIOFEDDH LI
%oT, bhroltlThb, FH ABC X, 7
Z v ZTHIFTTHRA O »5DEME 77 v 7
Mk d 1I2HFELLSRE, 2OZ L DAHZT
WZELiR S %,

MED 55, AB = —a/h + b/k THD,

AB - OHpp &, KD X5 ICEHETE 2,

AB - OHpy = (—a/h + a/k) - (ha* + kb* + Ic*)
— 141
— 0. (A.17)

L7585 C, i AB 25 Olpp, — ha® +kb* +
lc* WCHEETH 2 Z erEx»h, Ak, EffBC
BLXUOEMRCARHNLTHEETHLI DD,
S ABC X, T2 MV (BELRZ L)
OHpp, = ha* + kb* +lc* DWERTH S = ¥ b
B %,

72, 2OZe»n, JHAO25DMH ABC D
DEEEEE~Z F L 0K, OB %7212 OC ¥ FH®



A4 I7—DfENEE 27— 27

BNERRARZ P LORNEEIZ X D RD B, kit k2, I 7 —DEREDORRIZIE, »
7 D MBS RE T H D, BRI R S [N

—
OA - OH OH
wht/|OHnsi WTH 2, MAD[pDE OEMBERS &<,

a * * * ~T
= 7 (ha” + kb" + lc”) /[OHpp| PHNCEETH 2720, ZL 0HRFIE RSN
= 1/|OHp| TWaH, THCED Ty IR ZHIEL X5

=d. (A18)  BWHINE, REDLNRN,
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To be continued



JEx B
HIBAIDS

ZEE*

==)> general reflections sorted into even/odd parity classes

eee eeo oe
totl obsd <I/sig> [1] totl obsd <I/sig> totl obsd <I/sig>
205 196 30.0 253 240 29.2 289 272 32.1
200 oee 00
totl obsd <I/sig> totl obsd <I/sig> totl obsd <I/sig>
370 354 39.4 337 322 40.5 419 392 40.3
0oe 000
totl obsd <I/sig> totl obsd <I/sig>
318 297 33.6 365 343 38.6
==)> Special reflections sorted into various classes

A % indicates a potential systematic absence and is used if the average
[/sig(l) for a particular class is less than 3.5.

/ ee eo
totl obsd <I/sig> totl  obsd

hhi refl 27 24 49.5 36 36 58
h-hl refl 30 [2] 28 49.2 37 36 55.7
Okl zope 89 80 43.2 110 106 4.0
(01 zone 34 31 43.8 40 1 2.2%)
nhKU Zone 0 s 9.1 00 00 00.0
oe 00

totl obsd <I/sig> totl obsd <I/sig>
hhl refl 40 39 45.4 47 44 68.4
h-hl refl 40 [3] 38 48.0 44 40 66.9
Ol =y Q7 a4 53,0 100 10 48,9
hOl zone 36 36 73.1 43 13 2.5x )
N zone 71 7 6.7 77 77 w7
7 e o

totl sd  <(/sig> totl obsd <I/sig> % of o/e
hhh line 2[4 2 31.3 71.6
NNl o L 4 g o] q;
0kO line 17 17 74.6 16 2 1.7% 2.8
001 line 10 8 102.3 9 1 2.4x 2.4
hOU Tine K] 90.U [} [ 36.9 40.5
\2

N 73 =
B.1 process.out ® WA (£ D 1), A

K M3 % 7 U v [Taurine;
P2, fe(#14)

monoclinic

HE RS IC B VW OIERICERE R T rt R
DO DD, HfHDZEMBEHRETH 5, (K77 Tl
s S AT F O CrystalStructure 4.2 T zl:ﬂ
WWRT KD, ZEHBOIEZ BEIMIZITS £
2o TWa3,

COETREDISRERIrOA V2 —&—

VERBEEEID L TW2 00 ihs 5, av
2 — X —HPE U7 22D IE U < 7RV h3iic

EEHENRE S RN HBDT, ZOLGE
WX 2 OEICEAR T 2 FIEICHE- T, FHICcZEME

BEPHRDODBELTRL I BN EICR S,
X[BI1 KB2k X UIKBI X, Part2a ==

29

ZXKDHD

==> reflections sorted for identifying 4n type conditions
a and b represent h, k, or |

atbh=4n [5:] atb not equal 4n
totl obsd <I/sig> totl obsd <I/sig>
zone 106 102 49.6 299 281 50.1
zone 37 20 18.2 116 71 30.8
zone 69 66 38.9 206 192 48.8
a=4n a not equal 4n
totl obsd <I/sig> totl obsd <I/sig>
line 77.5 25 1 28.2
zone 4 2 60.2 15 7 54.3
zone 1 1 91.3 8 8 41.4
2h+1=4n 2h+| not equal 4n
totl obsd <(I/sig> totl obsd <I/sig>
refl 34 32 47.5 116 110 59.9

==> reflections sorted for identifying 3n and 6n type conditions

h+1=3n;1 odd [6] h+1=3n h+l not equa%
totl  obsd <I/sig> totl  obsd <I/sig> totl obsd <I/sig
h-hO1 26 24 54.1 54 52 64.6 97 89 51.8
-h+1=3n;| even -h+1=3n -h+| not equal 3n
totl  obsd <I/sig> totl  obsd <I/sig> totl  obsd <I/sig)
h=h0l 26 220 b2.7 49 43 55.6 102 56.7
1=3n | not equal 3n
totl obsd <I/sig> totl obsd <I/sig>
0001 line 7 2 32.b 12 7 B7.7
1=6n | not equal 6n
obsd [/sig> tot! obsd <I/sig>
17 7 47.2

totl <
0001 line 2 2 185.7 /

B.2 process.out O WA (Z D 2), &
K f 3 2 7 U v [Taurine;
P2, /c(#14)]

monoclinic

[Space group # 14] [setting i 1]
The selected space group symbol is:

P21/c

B.3 process.out ® NE (£ D 3), iRk

LS & 1k % 7 U ¥ [Taurine; monoclinic
P2, /c(#14)]. Tsetting #1] 13X BA [p32]

[[8]CELL CHOICE 1 233 %

7D 2.12 [p.6] D 'View output file K&K >
27V I FBHIEIREIDRREINETF AL
7 7 4 )L Tprocess.out] D—H,TH 3%, I
Z, ERTHELNL, M&EDOHKANCES 5 HR
HENPNLTNS,

MBI 1)) o3 IciEEaTirwvw 3 20K
SHEE, T2]0 T3]0 oFmicizErthvn2 250



30 ftix B HEAID & 2B 2 KD 5

£ B.1 14 D75 X—t8T (Bravais lattice) & MDERNRIR T, ADHERHEAS T2 BZ TN
Z7HEIZOWTE, B2 [pB2] miEDEER SR
g% (Crystal system) iz (a, b, c) ST e T = i D -
7 Uit (EWEEED) | WA B ) (P R) 4, B, C) ) (F)
P
=4HE (triclinio) azb#c — 1 ]
T (#,#2) azf#y E
a#zb+#c ?
B4 (monoclinic) | & By @35 "’ A; "?
2m (#3~#15) 25=90° ﬁ
15(8)#90° mﬁ QAV -
2 =
BT e azb#c | L f
(orthorhombic) a=f=y
mmm (#16 ~#74 ) =90° 9= 7
= a,bc 5% | p
(Ejj—EE'D 2 SHRAL
tetragona ,
MR
4/ m (#75 ~#88) , : ’)_ ﬁ_ﬁ >
4/ mmm (489 ~#142) a=f=y
=90°
=7 L
a=b=c
(trigonal), By
_ a=f=
3 (#143-#148), L
Im(#149 ~#167)
abcnib | p
VAVl 2 SR L
(hexagonal) 1ONERD "
6/m (#168—#176) aByoib oo
6/mmm (#177-#194) | 2-5=90° a 2
15()=120°
N7 I
a=b=c
(cubic) 5
_ G=f=
m3 (#195 ~#206) _9007'
m3m (#207 ~#230)
REHERL, T4 ofB7icidEeTthvl 20K 2 TRLTWS, £ [4]) OOV THHE

BHEEUTOWT, REPET TV S 2HEEL TW
LOMRENT WD, BIZIEX T[] O EERIcH 2
leeo] 1% hkl DIERDIMELL (even), 1HEL (even),
AL (odd) TH B Z L ZRLTW5, totl 1&F

BN KT RAR Y b OB, Tobsd) (3B X
ﬂf:}i%ﬂ‘xﬂw ¥, T<I/sig>) 1%, Bllxh
8= EE Ny 7757 ROFEERZETE
DELEDVEETH 5, Tl OEfpiTrEh

T3 lobsd) IZWVWIFN b KRELET T<I/sig>)
bHaREVZ DS, hkl ORKFHTITRHCIH IR
HRoNRW, T2 T3 o—FHICEL I
F<I/sig>] DEIX | BFED L Z/PhE L, hOl K
HPHEBL TWBarya—X—058ML7-2
Y&, ZOMEOHEBC T+ ~—2 %R T 52

BT, —HFAIIEdRE Tz T% of o/es DIED /N
Wz ehs, 0k0, 00l DRETHD k, | BEFED &
XHR LB EhTws

Reflection conditions

General:

hOl : 1=2n

0kO: k=2n

00l : [=2n

B.4 International Tables for Crystallog-
raphy (2006) Vol. A IZFC#E X L7z P21 /c(#14)
DRGSR, kK BFEO L = 0k0 REDS, |53
D & = hOl, 000 REHTHBT 22 2Rl
TWw3

MB.2 (p29 @ T[5]1 ofTiciE, REHEEU



B.1 BfaiD &GN O ER 31
£B2 RO (W), >80 W £B3  EROIIESE Bk )
BTN DMMERZRFD I LIFRL TR

AL & Bjiieey
KRR e ,‘f—f'; Hﬂ% =
— — BAFEE 5 DA 5 HMFRIELILR | TS GRS B | CRRIET IS PAT)
’ TU | GmmicmE) | GRECPD) L
HEm = 2 [BI[E] A 2 (] -
(Mirror plane) m - r_ 2 [a] & At 21 ’ -
————— 3 [\l [EldEsHh 3 A
st T 1A p -
(Axial glide plane) 4 bare #Eiﬁi‘:W ﬂ;‘\‘ l—— |-—. 31 b Al 31 /A_
bkl 3, B A 3 A
imumf_ﬁﬁfﬁ 4 bore| WECEmER l"— |—‘ 4 [ [=] s 4 . -
(Axial glide plane) e 4, &8 A 44 ,Q' f
— H BRI 4, & Al 42 § f
(Double glide planc) € | T r 45 A A 43 “\ IE
o £ B 6 (=] [a] i 6 ®
s wo | e N

(Diagonal glide plane) 6, B A 61 ’i’
pa vy FyE | - 6, HEA M 62 o
(Diamond glide plane) - g I#T 65 A 63 ‘

64 B8 Al 64 ¢
65 B8 Al 65 S )
L T o
3 [B] =] S 3 A
WLIZZERSDOMZ 4 TEDHLE L 20EHR 4 [l 4 @ 8-
NCIE, RAHEER VL LIZZR SO 6 P 0 9

B3, T6]) Dk
MZE 3%V LIE6 THIDRLL L ZDERIRS
nNTWs, ZOb60E7IE, 3EL4[EL6 ESEA
o EICE T 2 ElRZE LTV, lTobsdy
& I<I/sig>) OfEFNFH S RE L, 3[H,4MH.6
[H 5 E AN XA HBOVEL TOWRWI EZRL
TW3,

B3 [plJ X, Loz ricEonwT, &2
VAGER D LMD P21 /c(#14) TH % M X
N7-ZezmrmLlTWnWd,

B.4 &, International Tables for Crys-
tallography (2006) Vol.A 1ZEC & £ 7z 2% [ A
P2y /c(#14) O REG&METH %2, MBI [p2I]
¥ K[B2 [pRI icHEHr N HRDS I —HT 3
e, fEHDZEMBED P2, /c(#14) TH 5 Z
EDB OIREDTH 5,

PUF, ZERBECRE 2RO MEDL S ¥ D
L TRHDEREMBET 222D W TELID
T 5,

B.l1 E&mbSEINIERONINER

FmAEDOREC, BN Z DD THE
THHI L RRUNITELZDIFFEIIER (S.
Nishikawa; 1884/12/5~1952/1/5) T, PuJllD%
Brmixiyzv4 a7 (R. W. G. Wyckoff;
1897/8/9~1994/11/3) H Zh &R LT X
w7z,

KBIWRT X512, MMmdz 0RO
25 TREEORBRICHETZI LA TES, X
OIZHMIM LU, OO TR L5 RKEE
W& TDIFET B FFTH o F2 D BRI T L
S 14 B OKIE T2 7 7 X—18F (Bravais
lattice) &9,

D BLRL S RS IR (PE; 27470, 090-
2203-8789) DM THLZ T Z ORI R 7z,



32 8% B THBHID & 22 2 KD B
] [ [3] [4]
P2 je C 2/m Monoclinic .
/ 2 / #BA  HAEKTICX 2B
Noy 4 Plfgel W O4F5 | de5 | SONRIEGER LisV el i
NIQUE AXIS b, CELL CHOICE 1 ABEDET | A4 | hkl: k+1=2n A12/nl (#15)
7j TS’] BT | B | hkl: h+[=2n B2/nll (#15)
CEWET | C | hkd: h+k=2n [ 12e1 @15))
NI I hkl: h+k+1=2n 12/b11 (#15)
T F hkl: h+k,h+1,k+1=2n

B.5 International Tables for Crystallog-
raphy (2006) Vol.A @ P21 /c(#14) DK,
R Xy R TIE Z OZE-BHE D D 1F730,

DR ST O—EH, #WoESHFICED, B
NROWENZED S Z <, HERIFHOMNHEL
B S e BRI TFIZRDEL LWV DB,
ZOHHTH %,

KBID—HFBLEDHNZIE, 7Y Interna-
tional Tables for Crystallography (2006) Vol.A,
Chapter 7 1Z5Czb LT 2 Z2HHE S O#H ZR~
LTHb, 79 TR Z T T ORI
JGCTCTHELBTH %,

KRB [pB0), *B.2l[pEll, REB.3 [pBI]
IRTNIER D S, Alidald 230 FEHO ZEMEHIC T
HIhdZedbhroTWna,

B.2 ZEMEODES

X B.5 1, International Tables for Crystal-
lography (2006) Vol.A, Chapter 7 ®H1T2Z¢fH
BE P21 /c(#14) ERLIEBRHIIOR=ITH %,

M1 P21 /c) EZERB O~V V-E—H Y KRFD
[H-M %5 (Hermann-Mouguin notation)],

2] C5,1 &> = —> 7Y —ZAKG (Schonflies
notation), [3] 2/mJ &7 v =&, T[[4] Mon-

X B.5  WUERIC X 2R, & o7 B
HMUEM 2 HrD Z L IFHR L TR

MEEOLH | A5t
GLH) s (TR L7V &fh) “
Hhe it i (a) b hol: h=2n P 12y/al (#14)
M i) ¢ hkO: h=2n P 112)/a (#14)
LRI SCET)) a Okl: k=2n P21/b 11 (#14)
il i () c hkQ: k=2n P1121/b (#14)
HhAsitE Ifi (c) a Okl: [=2n P2i/cl1 (#14)
I () b | hOl: I=2n (P 12vetin9)]
ZE R (e) a hkl: k+1=2n
—HIRE I (e) b hkl: h+1=2n
ST ) ¢ hkl: h+k=2n
s W i () a Okl: k+1=2n B2/nll (#15)
b4 Bl i () b | h0: h+l=2n  |[C12/c1 (#15)]
£ et i (n) ¢ hkO: h+k=2n | P112/n #14)
£ B.6 SHEAMNC XS IHEEHI
N B
LREABIDOATR | T G L A4 il
2, A a h00: h=2n (P2:2,2, (¢#19)
(P12, 1) |
2; B A b 0k0: k=2n
C 12/c1 (#15)
2, B Al c 00/: I=2n [P2,2,2, (#19)
3 bR A ¢ 00/: I=3n
3, HE A ¢ 00/: 1=3n
4 A ¢ 00/: [=4n (P4,2,2 #92) )
4y & A ¢ 00/: I=2n
45 B AT c 00l: [=4n (P 452,2 #96) |
6, O A ¢ 00/: I=6n
6, B A ¢ 00/: [=3n
63 B A ¢ 00/: I=2n
64 5H AHH ¢ 00/: 1=3n
65 O A ¢ 00/: I=6n
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# B.7  International Tables for Crystallog-
raphy (2006) Vol.A, Chapter 3.1 ®—3#B

MONOCLINIC, Laue class 2/m

Unique axis b Laue class 12/m 1
Reflection condition Point group
hkl hol
Okl hkO h00 00/ | 0kO |Extinction symbol |2 m 2/m
P1-1 P121 (3) [P1m1 (6) (P12/m 1 (10)
ko |P1241 P1241 (4) P12;/m1(11)
h Plal Plal (7) |P12/al (13)
1] [ X |P12,/al P12,/al(14))
! Plecl Plcl (7) |P12/c1(13)
[2] 1 k  |P12/cl P121/c1(14))
h+1 Plnl Plnl (7) [P12/n1(13)
[3] (2 k |P12/n1 P12,/n1 (1))
h+k h k[Cl-1 C121 (5) |Clm1 (8) [C12/m 1 (12)
h+k hl k |Clel Clel (9) [C12/c1(15)
k+1 i ko |Al-1 A121 (5) [Alml (8) [A12/m1 (12)
k+1 hl k |Alnl Alnl (9) |AL2/n1(15)
h+k+1 |[h+1 ko |1-1 n21(5) (Nm1(8) |112/m1(12)
h+k+1 |hl k Nal Nal (9) |I12/al (15)

oclinic) 13#G&4%, [[5] No. 14) 1 3ZEMEHES,

6] P121/cl) I3EWRLOANLVT V-FE—H VK
it [H-M 7 v 3KEL (Hermann-Mouguin full no-
tation)], 1[7] UNIQUE AXIS b (&#8EEi23 b il
WEETHZ 2k, 191 M13]1 T14]) & c Mt
moiERsT, (9 ofFEsIcH2 L I3MERD
BXTH%, [[8| CELL CHOICE 1 I ¥fifa
DENTDHESTHBI [p2I O lsetting #1
WRIBS %, T[10]) T[12]1 1% 27 EABODR S
ThHs, 5T ©2; HEAMCE 2B
M16] 1, T15] i+ O c BuEE I X 251X
M7 /¥y TH 2, 15 HF) OMBEXRZ FL
MNra+yb+ze Dt x| T[16] Tl OAENRS
W& —za+ (5 +y)b+ (3 —2)c T, 17 FF
DENZ FVid za+ (3 —y)b+ (3 +2)ck
3% ZEPELDHT RS TRENT VS, &
7z, 5] '+ (9 F)J T[L6) i+ (7)) B O i
BTRINZHEFRTHUR M7 KT (97F)]
BEFRTHI2Z2en QadBoHiIcary~<(,)
ZFOZ Lo TRENT VS,

H-M 7 VKGO RA DX 713K Bl [pBa] 5
LATH O R EN TV SR E T, HHHK
ToOrE P(ZAEPA e ZHF0—E6) 7213
R(Z7FD—E), ELET 0L ZELE Eh

THI3PIIHEETA, B, C, hitgFoL %1,
HMETFDOLE F 45, a, b, c#lilOHD /D
EEMD S ELETD A, B, C DLEIZFR L2
BHTHANEDE D TE S, EOETER
£ 5 H-M R lZZ L OBAE C EDfs 40
H B [Amm2(#38), Abm2(#39), Ama2(#40),
Aba2(#41)),

HiE L HM Rid D TP121/cl) &, o B
Y oc A MOMMRERNRL (1), b BT
WFRERA 21 HEAM (21) & c MER (c) T
HHZeERLTWVWD, NMERIZ NI L
BEEAKL TEL I CR->TEBY, 145
DEME DO H-M ik (P21/c) 725, a,
b, c WO D HICZEREUELD 2720, 14 F
DEMBEO AW L H-M R, P121/cl,
P12;/nl1, P12;/al, P112;/a, P112;/n,
P112,/b, P2,/b11, P2, /nll, P2;/cll ® 9 &
DFEST %, FILHBBSOEMEHTS, —HiC
BRDOEWIZ L H-M R HHEET %, 2L,
P2,212; (orthorhombic #19) D X 51 a, b, ¢
WA ONMERMFE L THL e 6 H-M 7
VKA P212:2) O—B D 2R B5E
»H%,

ZEEES 15 (MBR[pB3d) oL~ H-M
FKilld C2/c T, H-M 7 LFKiL& C12/cl 7273,
B O HEEZR 5L 112/al 25, &

BT [pB0] oHuc, ARECH - 7 D ARG T

PMAT=DIXZDE=HTH 3,

B.3 HEBIOFAS

ZOfiTIE, Ko FRiEO%E KB [pl2I
¢ M [B2 [p29] 27~ L7 process.out DOHE % i
AT, International Tables for Crystallography
(2006) Vol.A, Chapter 3.1 Ll@o L&EDOERD
5222 TR 2 JTIEIC DWW THIAT %,

#[B.7X International Tables for Crystallog-
raphy (2006) Vol.A, Chapter 3.1 OHT, {HHHI
L ZEBHOBGRE R LR TH L, ZhD
pdf 77 ANENRYAVDTFAZ by T ED n-
ternational Tables for Crystallography (2006)
D74 AYOHIENTHZDT, EHT L
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HKL Utilities Graphics Tools ‘Window Help

Atoms
Space Group Menu x|
231 Cancel |

Atoms (Global)
Unit Cell

Formula ~Crystal System — ; i
Laue Group " triclinic t g %2
Space Group * monoclinic #6 Pm Info
Radiation . #7 Pa
Diffractometer L ictorobc : ; gc
. n
Tlt.le ' - " tetragonal 8 Om
Orientation matrix  trigonal # 8 Im
Client R LI
T, " hexagonal $ 0
Crystal description i $10 P2/m
Data collection " cubic #11 P21/m
Summary #12 C2/m
#12 12/m
Gurrent Symbol #13 P2/a
P21/c #13 Pd/c
#14 P21/a
#14 P2/n
#15 Clic
#15 I2/a

ﬂ B 6 CrystalStructure 4.2 TZEMEZIET
T (R TG OEGE)

L,

BoFhimosya, MBI [pRI 1)) ofks
iE, o oEBER 2R hkl K8 OHEBOE
WEZRL TV, hkl DMEE (e) 22&HL (0) 21
EboIHEREREsRVwoT, RBIO—FLE
DH| Thikl 0kl hk01 DRRDZEHDITIFZM T %,
ZOHND Th+kl Th+1) Th+k+11 ORI
&, $RT I'=2n) BEWINTED, 2Hoo
TR OMPEFRIC R o720 &, REDHERKT 2 2
EERRLTWS, H25H, 3FHIZOWTHIHA
ffi@@é

Ko osa, KB [pRI 2]y 3]

DIERITZE, 1 DDIEED Y 1 DA DD A
T, hOl RHDY I HERD L EHBLTWVWDH I &
ZRLTW2, MBI [pR29 M4 &2, 2o
DIEBI X DG DOHBDO BT, 0k0 K4t
2k DERD L E 2 001 KED | BEBD & ZH
BLTWBZERLTWS, LEd->TEDBD
[pB3] o 2% 3FHEICERENI(=2n) &
k(= 2n) Ao TWABITHZRET S I LIZRKD,
x B [pB3] «c T[2]) TRLZ, H-M 7K
P12, /cl, BB L7z H-M KTl P21 /c(#14)
DZEMBETH I ZeHEIO TS, T[1]1 T[3]

DITd F7z, HAMEOHD HFDEWT XD H-M
TINRILDEL D %J@@ L7 H-M FRiE T

FIL < P2, /e(#14) TH 3,

0 b,

[¢] o (¢]

.
L

o o

B.7  International Tables for Crystallog-
raphy (2006) Vol.A P1(#2). XFHUL%E RO
72, ZOZEMBRIX VR BRERTIED D

B, MAHRREIZ M TH 2
i 0 a
/O 0% (o] O% /O
(I I I
[
?’ e O3 /°
(I I I T |
CO O% (o] % O/

B.8 International Tables for Crystallog-
raphy (2006) Vol.A C12/c1[{C2/c|(#15), Mt
EHE 2RO/, ZOZEMENI X > 7 B
TWEHHELZV

K FHEeE D5 A, CrystalStructure 4.2 TZE
MEEEZIEE T 5101F, RBOD XS
eters X =2 — ] » 5 [Space Group) %iERL
T I'Space Group Menu v 4 > Fv | ZH<, &
B [pB3] 1] M2 31 wwREhiz, H-M 7L
it P121/al, P121/cl, P121/nl 2PV d X
Za2a—DHIZH B0, HBHNZ L7235 T P2y /c
23R L TApply) TOKJ DEIZZ VY v 735 5,

B.4 NMEBERDEAELEICKBHI
ElU[ES]

#[B.4 Bi [pB2] Ic—EIC Lzt Rz
DMAEDRICED, HBAIDE D X 51272 %%
DB AZ RS %,

By FOERYHROEBEZZWIEIZ
HFBr, P2i/c(#14), P1(#2), C2/c(#15),

[Param-
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B.9 International Tables for Crystallog-
raphy (2006) Vol.A P212:21(#19)

/ / /

B.10  International Tables for Crystal-
lography (2006) Vol.A P1211[P21(#4)]

P212121(#19), P21(#4) T Z® 5 DDZR#E
TR FERIOB X Z 80% %50 %,
LAY RZERBOEE, PL#2),
P2y /c(#14), C2/c(#15) D ZEMBEEH b 157
W, ZERBED ALY V-F—H U FRED DHITHFR
HLERST 1 0SE, HEzRST m OiLs, m
EHZEFT a, b, e, d e n DiL5E2FHEOLDII,
BIRODTFERBEL T 2720, X7 B
TEHHBRRVDTH 2, KFFTHF IR
TOR (LAEZRWLIE D ) 72102 6 72 35556
&, BEEE MUEMIZRBERVOTH S, Lkt
D K Z R U7 TH2 I+ I 05 a3, i
YBUEH OGS 2 OSBRI 4 H 5,
EFED 5 O DZERBEONRERDE D X 5 74H
WHI% 5 2 2 0%, #£B.4 B35 pB2] %
UZHA TR T 5,

B.4.1 HRIR P12,1[P2;/c(#14)]

Z2fEE P2, /c(H-M 7 V2Kt P12, /cl) OXHFR
E#E, £BH [pB2 1TRT ¢ M ¢ % B4

pB2 WRT bEIAHED 2, HEAMTD %,
ZoZ MBI pB2 »oEHANS Z BT
ER
HBEANZTHBR L 202, hkl $XTOREHK
NERTREVWE X 1208t rDr &, 2D
DIEBD LB D L ZWZHT Tk T2 2 Ik -o
THD, MR e 5B AHNC X 2 HERIZ Z O
HCHl > TR 32 e AT D & 51272 %,

hOl : [ =2n,
0k0 : k =2n,
001 : [ = 2n.

ZHUIRIBA [pB0 @ X512, International Ta-
bles for Crystallography (2006) Vol.A IZFC#k X
T3,

B.42 =& P1(#2)

O PL(#2) 125 2 W E RIS FRH
DI THY, MHERD SEARD FELRVE
T TH 272D, RKEOBHITI N SFRHIL
ZROTD, XU TERRRF TR0 T DR
MTIED DI/RW,

7272 L, SR FFO RS & Tl A R E R
BT 0 2 fEHEE 2D, =R P1(#2) Ofbh
3, WEPEL T FHENRESINSL Z e
Zx2H5,

B.4.3 HRIR C12/c1[C2/c(#15)]

C12/c1 X, @=ED C THE->TWVR I DD
JEOEFTH 5, MBS O/NS g HALE R
DT PL(#2) L [FIkk, (AERTEDE IR 72 Dm0
FERTIEL WA TREIC I E D ET 5,

o D HIZKoT AKRDIT, BEMET,
CIEDETFDH RS20, 2T C RO
FThrr L Titihd 5, XBA[pB2 TRl
MR bkl DT X TOERE R TR, 1
DD R, 2 ODFEHAEr, DTRTD
BT TEL L, [hkl: h+k = 2n], [hkO :
h+k = 2n], [hOl : h = 2n], [0kl : k = 2n],
[h00: R =2n], [0kO: k= 2n] 725,

MBI 25 b iliziEfie 35 c MiERE n B
HEH, b N EATR 20 HEAMDLD 5,

# B pB2] 225 c MR n MIERICX 2
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RSO 27z 5 £ &, [hOl: h,l = 2n]
7%, $7-KB.A [pB2] 2256 b D 2, HF
AR & 2 IG5, [0kO: k =2n] 725,

DM OmMBEEZEE TIUTOLS
1272 %,

hkl : h+k = 2n,
hOl : h,l = 2n,
0kl : k = 2n,
hkO : h+ k = 2n,
0k0 : k =2n,
h00 : h = 2n,
001 : [ =2n.

B.4.4 $IHER P2,2,2,(#19)

MBA [pB5] 225 P2,2,2,(#19) 13, a, b, c
TRTOHANC 21 LEAMZEROZ b2 3
%hﬂ[Bﬂ%ﬁﬁbfﬁ%%ﬁﬂmwiakﬁ
A5,

h0O0 : h = 2n,
0kO : k =2n,
001 : | = 2n.

B.4.5 HR&E P12,1[P2,(#4)]

P2 (#4) 1%, #io e D HIZX>THM 715
FLAY P1211, P112y, P2,11 ® 3@ 3% % D72
25, ZITIE, P12;1 1220 Titidy 5,

X [BI0 [pB5] 225 P12:1 1%, b #iAAD 2,
LEAMZR-THED, XBA [pBY »25XD &
SRR G Z 5N 5,

0kO: k=2n.

B.5 HEEDHFRIEEA

O, RE»H 2L x2I1cH
QAN

R BIpk0, B.2p2D, B3pkl T, #kET
AENTNESR, Tbb, HEHKT, Mﬁﬁ
5 ABHDIFEIC & > TRIDTHEET 5, HITW»
ZIHBEZ 5 2 2 D1%, 20 3 EEONREDR
PITH2, 2EL, RUAZEBRBOGEITIZ
MOERIZR L TH O 1ERV., MUTF, 2hbick-
TED XS ICHBLEL 20 %D T 2,

EF T L

TP T LT, hkl KETOREERT Fyy O
EFRNERT,

Fre = / . p(r) exp[—i27(h - r)]dv.

= / . p(r) exp|—i2nw(hz + ky + [z)]|dv.
“ (B.1)

TIT, [ dv iZHBARE 1 Db 7 2 AR,
p(r) WEHARENDONE v (= zatyb+zc) BT
2 W, h(= ha* +kb*+ic*) IZK4T %5 %
LZWHETF R ML TH S, WHEFIZOVTIE,
#%[Al [p23] =2,

N A8 D S5 i 72 55 % 1F 2 N FREE 2R
xxhd,

Pl (x)] = p[TO(r)], — 1}

Fri ﬁ“kﬂﬂuiﬁ%ﬂu&i 2V (m DD T 51
HizoT, WMIRERIZ K B N D Ef7z st
TELESEZONSE 2 IZZAUL I VDT,

N-1

> plTO (r)] exp[~i2nh - T (r)] = 0

1=0

ERD K512

ie{0,1,---,N

ERAY 925

N-1

Z exp[—i2rh - T (r)] = 0
i=0

$i2%, TOZEBHERUT OB Z T %,
B5.1 E&ENRFICLBHE

# B4 pB2 cHEMTICK2THEAIZ —&
WKL THd, YT, ED, b, HLOEEHET
WX o TREZD XD RIEKAIDA U 2 2% idik
T 5,
B.5.1l1 EOMEFIC K BHR

C BT OMFMEE, RoRTERIN S,

(B.2)

plTE (1)) = p[TS (v)], i € {0,1}.
Téo) r) = za+ yb + zc,

(
Tél)(r) = (x+ i)a—i— (y + %)b + zc.

2
R (B2) 0 & 5 ISR BT 2

1

3" exp[-i2rh - TS (r)] = 0.
1=0

(B.3)



B.5  {HIERI O BEAHIRER

37

TR BI 0 Y BHELRPTVESI
fo(h,r) BRD XS ICEHT 5,

fC(hv I‘)

= exp{—i2n[h(x + %) +k(y + %) +1z]}.

foh,r) TR B3) @ Y. 0FH%E L L % & HE
7|<16FZ Lf’j(@gti)) 6“50

fc(h, I')
x{wmfﬂlm+kn+mmﬂ14h+@n

=2fc(h,r) cos[ (h+ k)] =0.

fe(h,r) E—icLaTROVDT, HIBSMHIEX
DEISIWTikB,

cos[ (h+ k)] =0.

h+k»&aRor = LoXEH-TDT, KI5
T (EDHIK L BRnEEt) 1k, RBA [pB2] o
L1

hkl : h+k=2n

Y#E»INB, TIZT, LIIMEETH B,

A DS F, B IEROMETOBEORFSEMED I
RBRICLTEL 22BN TE B,
[B.5.112 {ADMEFIC & BiHR

HOMET (1) OXFREE, ROAXTRINS,

T (1)) = pT}” ()], i€ {0,1}.
T}O) (r) =za+ yb + zc,

(o + 5 )a
1

T (r) =
RN (B2) O & 5 iHBGMZFh T 5 &

1
3" exp[~i2rh - T (r)] = 0.
=0

(B.4)

TR BA) o ) ZiRELPITVWES I

fi(h,r) ZRD XS ITEET %,
fr(h,r) = exp{—i2n[h(x + %)
1
+k(y + Z)
+i(z + %)}}

fr(h,r) X (B2 @ > o F %L & % L HR
ZtEe LTroRABELN S,

f] (h, I‘) X
{mm—rﬂxh+k+m

—l—exp[—i-l— h+k+1)]}

=2fr(h,r)cos|—(h+k+1)] =

T
2
frhr) E—BicE e THRVOT, HBEHEX

D&SIT2 %,
cos[ (h+k+1)]=0.

h+k+1D2FHEDOL = Lo E2iE-ZTDT, K
BIEPE (RETDSHEIR LR Waeth) 1%, RB4 [pB2
DEIIT

hkl : h+k+1=2n
LEIND,
[B.5.113 EOMEFIC & B3HMA

OIS T (F) OoxXfFtE, kot ns,

T (x)] = plT Y ()], i€ {0,1,2,3}.
T(O) (r) =za+yb + zc,
(

1 1
Tp () =za+ (y+ )b+ (= + 5 )e,

2
1 1
Tg)(r) = (z+ 7)a+ yb+ (2 + 7)&
1 1
T (r) = (x+ 5 )a+ (y+ 5 )b + ze.

X (B2 D &S5 iHEEFZLd T 5 &

3
S~ exp[-i2rh - T (r)] = 0.
1=0

(B.5)
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ftix B HEAID & 2B 2 KD 5

ZZTH BI) 0 Y ZFELSLTVWEIK

fr(h,r) ZRD XS ITERT %,
fr(h,r) = exp{—i2n[h(x + %)
1
+k(y + Z)
+(z + %)]}

fr(h,r) TR BI) pB7 @ Y o HEL L 3
YIREIE Y LTRORDE LR B,

fi(h,x){expl—i-(~h — k= D)
+expl—i—-(~h+ k+ 1)
+ exp|—i %}Hh—k+0]
texp[—ig-(+h+k—D]} (B.6)
= 2 (b, ) {exp(+i-h) cos - (k + 1)
+exp(—i gwnmpgw—nn:a
(B.7)
fr(hr) Z—icEaTRVDT, HIBSMIEX
D X555,
cosf%;—(k-+l)]::
cosL%}(k-—l)]::O.

E+IDBBEHTHIZI k- I DPEHTHZZ
i, k, LAV TRLEEWTRLFRTH S
Y LHMET, k+1=2nTHRIN2, hFEE
THs, A (BE) 23 h, k, L IZTOWVTHITH
e h+k h—kBXOh+I1, h—11ZD
WTHR (BT AR ZEL Z N TEZ0D
T, R (REDHER L WA %, £BA4
pB2] &5

hkl : h+k=2n,
hkl : h+1=2n,
hkl I+ k=2n.

YEINDB, ThOBE, h, k, LERE TR
TEL7- & ERFNIHEET %

B.5.2 m&&u&aﬁﬁ

RN ERERD , PTFMBL 7
@&T%Wéﬂf%b%@%%%@%f%éD

73 BERRR RS, MRS 2 1k
AQIN
E521 HESEEIC & 556

bl ZEGE T2EE L bicb 3 ¢ Bk
X BAHHERD & 5 1R END,

pIT5)(x)) = pT) (v)], i€ {0,1}.
(0) J(r) =za+yb+ zc,
T“@rwa+v§—wb+«l+aa

2
R (B.2) [pBO o & 5 ICHESM 2T 5 &

1
S~ exp[-i2rh - TS (r)] = 0.
=0
ZZTA B 0 Y RHELPTVELSIC
FBe(h,T) XD X5 ICEHT 2,

(B.8)

(thm):@m{ihwx+k%h+uéf+dﬂ.

fr(h,r) T BI) @ Y. o &H% L L % & HK

Zthe LTROXDE LN S,
ch(h,I‘)X
. 1 1
{exp{+127r[ (Z y)—l—lz]}

+exp{—i2nlh( —y) + 171}

=2fp.(h,r) 008{7[16‘(1 —4y)+1]} =0.

fr(h,r) EZ—RICEL B TERWDT cos{ } DIH
XTI 2 SR MEDHIBSRMN 2 5 X 5. THUZ
h3ER, k=0, | PABDOL ERDT, K5
7 (HR L 720aefF) 13, RBA [pB2 k51

hOl: 1 =2n

CEPND, MOBBGERICOWT HFERICL T
£ B.A [pB2] RS IHERIAE N B,
B5.212 ZEMEMR (e MUER) IC& 2HE

T EMGER (e M) X b IR ERE T2
&, MGEEICH S 725208 L-a HmE ¢ Ao
W7 F4 RTENMERTHS, 774 KL
TGS 5 WVh YUE ICB > TE e ¢
K SafCZ 74 FLEGEED, 40
DEMiRD D2 Z LT85,
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LEDoT, mEPulcdh2 biiliziEge 3
T EMGET (e BGER) OXFMEIZRD & 512k
INB,

TS (0)] = pTS) (x)], i€ {0,1,2,3}.
Téog (r) = za+yb + zc,

1
Tp)(x) = (x+ 5 )a—yb + 2,

1
T (r) = za—yb+ (2 + e

1 1
Tp(r) = (e 4+ 5 Jatyb + ( + e,

X (B2) [pBE O & 5 iHEsEFEZEAT 2,
3 .
>~ exp[—i2rh - T (r)] = 0. (B.9)
=0

CZTR BI o Y ZzAABELRT VLS
fee(h,r) ZRD XS ITEHRT 5,

Foe(h,1) = exp{—i2nlh(—— + z) + z(% +)).

4

fr(h,r) TR B O Y. oFHF %L < 3 L HRK
e LTROXIE LN S,

fBe(h,r)x
{exp{—izn{-h— +ky — 1]}
+exp{—i2n[+h—p — ky - z%}}
+exp{—127r[—h% y z%}}
-%exp{—d2wﬁ%hﬁif+—ky—%l{}ﬂ}}
= 2fpe(h,r)x
{exp(—ikay) cos[%(h +1)]
+ exp(+i27ky) cos[%(h - z)]} —0.

[Be(h,r) BX U exp(+i2nky) Z—fic€a Tk
2N D T EDHBESM 2725 DI, cos[F(h +
D =0BEU cos|Z(h—1)] =0 DL ETH S,
h+1l¥ h—IDPFEROL XRHPHEBTZ L
Wi, ZRUIEIIER, h & kD, Wb
Bh, WInsTRO L EhoT, KEEME (H
T L 72 WERIE) 1

hkl: h+1=2n

YEIND,

fth o> —EMHETT I DWW T b Rk 2 FIE T B3
pB2] ITRT LS RHEBAZELS 22N TE S,
B5.23 stAMEE (n BYEE) IC& 3558

b i ZERE T 50X I 5 RABGE R
(n WGETT) 12 X 2 WFMEERD & S ek 3,

pITS) (1)) = plT)(r)], i€ {0,1}.
Téog(r) =za+yb+ zc,

1 1
Ty (x) = (5 +a)a—yb+ (5 +2)e.

R (B.2) [pBO o & 5 ICHESM 2T 5 &

1
> exp[-i2mh - T, (r)] = 0.
=0
ZZTtKX (BID o > EtE LRI VWES I
fen(h,r) ZRD XS ITERT 5,

(B.10)

fon(h,x) = exp{—i2nla(- +2) + U+ + )]}

fen(h,r) TR BI0) © > OFEZ2<L 3L
Betre LTRORBZE NS,

fBn(h,T)X

{exp{-izn[-h— + ky ~ 1))
+exp{—i27r[h% Y z%]}}

= 2fpn(h,T) cos{%[élky — (h+ )]} =0.

fBn(h,r) FZ—ICX O TERNVDT cos{ } DIE
X DI B SRMEDHBSRMN 2 5 X 5. R,
k=0, h+I12a8%oc, RBI[pB2 ©X5
RS (HIE L R 0SAF) &

hol: h+1=2n

CE»IND, O AMGERICOWTHFEERICL
T#([BA [pB2] WWRTHERDE» NS,

B.5.3 SEABICKSDHEE

# B pB2] & p, 5EAHE p €
{2,3,4,6},1 < ¢ < (p—1)] 1Tk 2 HWEA %
—HICLTH 2, cilFmd p, 5EAENE, TTD
%% & T p H DML R 2 F 5 MIRERET, |
BH[ic{0,1,-- ,p—1}] AT (r) &, r#%
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ftix B HEAID & 2B 2 KD 5

& D\ 27 x i /p [BHR X8 % &[RRI (ig/p)c 72
X5, RB.O [pB2 1CRT &SI, 2,
4o, 63 D HEAMNE, c #IHFANS /2 DREFFEDIR
T (7TF) ODEEES =0, [000: | =2n] DK
BIMF (ML R VWS 252 %,

R, 31, 3o, 62, 64 D 5X AHIZ [000] :
1 =3n], 41, 43 DHEAMNZ [00] : [ = 4n], 64,
65 D HHE AR [0000: [ = 6n] DRFEEES
Z %, 3EB X6 [ESEAMIC X 2B DR
HHEEC oW TR A [p 3] %5,

BUF, 21, 41, 49 5HF AN X 2 AN DWW
THERAEHZ RS 5, SFAEIC X 2 R
&, OB AN AT YAS FHEAGE N2 brss
FIET 2 ZWAET B, 25 TRVE EITIEH
Bidzv, ZaucowTiX, (A §CTA [ps)
=B,

BE31 5EAH (2,) ICKBHR

—a+ +b ONEKCHZ c HAD 2, 5EA

FHORFRIRD & 5 1CsdidE 3,

TS (r)] = pIT ()], i€ {0,1}.

1

0

T () = (
(1) 1

1
+J")a+ (? +y)b+ZC7

T () = (= —2)a+ (— — )b+ (— + 2)e.

2 2 2
A B2) [pBo o & 5 ciHSMzilid s 2 &

1

>~ exp[~i2rh - T4 (r)] = 0.

=0
CZTABI) o Y zatELRT VLI
fo, (h,1) ZRD X S5 ITERT 5.

(B.11)

fo(h,x) = exp{—i27r[h% 4 k% 4 1(% + o))

fo,(hyr) TR (BID) @ > o BZL K 5 LH
Watte LTROADPBF LN 2,
f21 (hv I‘)X
{exp{—iQW[hx + ky — l%]}
+exp{—i2n[—hx — ky + l%]}}
= f21 (hv I')X
cos{%[él(hx +ky) — 1]} =0.

cos{ } DML OIZR 2B DIF h,k =0, | DA
DY ZixDT, £BAO [pB2 TR T XS IR
(BB L 2 0SRMF) 1ZRD X 512725,

00l: [ =2n.

b BN DD 2, &8 AN DOWT b [FAEE
W2 LCRBA pB2 1ITR3 & 5 IS4 ZEL
ZENTES,

Bh32 5EA# (4) ICKDHEHR

JFazild c HAD 4, 58 ABDOIFRHIRD

kol ns,

pITL) ()] = p[T{) (x)], i €{0,1,2,3}.

1
T4(?)(r) =+za+yb+ —c,

8

3
T4(11)(r) = —ya+zb+ <

5
Tif)(r) =—za—yb+ <&

Tﬁ)(r) =+ya—zb+ %c.

X (B2) [pBO @ & 5 ICHESM 2T 5 &

3

Z exp[—i27h - Tﬁ) (r)] =0.
i=0

CZITABI) 0 Y ZEFELRIT VLI
fi,(h,r) ZRD XS ITEHKRT 5,

(B.12)

fa,(hyr) = exp(—ile%).

fa,(h,r) TR BIY © > oFHEZEL L B LM
BatEe LTRORBZE SN S,
f41 (h7 I‘) X

3
{exp[—iZw(—i—h:U + ky — lg)]

1
+ exp[—i27(—hy + kx — lg)]

1
+ exp[—i2n(—hx — ky + l;)]

+wﬂ—ﬂﬂ+mk%m+k%ﬂ}
= 2f4,(h,r)x
L
8
+exp(—127rl%) cos{%[él(hy —kx) + l]}}
=0.

{exp(—i—iQﬂ'l ) cos{%[ll(hx +ky) — 1))
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hk=022 1l EHorE, FoRXDFE1HEE
B 2D cos{ } X1 -1, FAUMEICKRS, Z
DEMEMI- Lz LT, LoXpEniciks%k
% & 5 ITHRET 5,
. 1 . 1

exp(—127rl§) + exp(—127rl§)
7T
2 )70
Lo, 12 F RO &, KEPHEBTZZ L
ERLTWS, LENBST, hk=0Dr X 1H
BET 12 SEBOLKRETDH Y, KESEM (HE
L7RWESE) BUTD X5 ICEHEL 2 TE S,

= 2 cos(

00l: [ =4n.

RIS LT HRAN (43) DRATEMAEDEL Z
MNTE D,
B33 5HAH (40) Ik BHR

JRRZi# 5 c HAD 49 58 AHOIFRIRD
oEhEn s,

pITLY ()] = plT4) (v)], i€ {0,1,2,3}.

1
T4(S) (r) =+4+za+yb+ 7

3
) = s bt e

1
T4(22)(r) =—za—yb+ Ve

3
T4(23)(r) =+ya—zb + 4

- RS 2 2 ISR, o ZHES
2. TO(r), TO (r) OF 1 3¢, Tc b3
DFEH, BARROFMMEICED Sc, 2c EFAT
THHILITHFEREZET 5,

% (B2) [pBE @ & 3 st EiddT 2 ¢

3
> exp[-i2rh - T{] = 0.
=0

(B.13)

CZTHABIZ) 0 Y ZAELPITVWEIK
f42 (h,I‘) %23(0)42 5 &:ﬁ%j_%o

1
fa,(hyr) = exp[—iZw(l?)].
fo(hr) TR BI) @ S 0F &2 3L
HBEME e LTROADE LN S,

fa,(h,r)x
{exp[—i27r(+hx + ky — l%)]

1
+exp[—i2n(—ky + hx + ZZ)]

1
+exp[—i2n(—hz — ky — lz)]

. 1
+ exp[—i27(+kx — hy + lz)]}
- 2f42 (hv I‘)X

{exp(—l—i?wl%) cos|2r(ha + ky)]
—+exp(—42ﬂl{%)coﬂ2w(hﬁ—-hyﬂ}

=0.

LoOHBAIZRE 2 Z D TESDIE, cos[ | D
HEREO, $R8bD5 hk=00DLEREITDH
%o TOFMEHIS L 2RI, Loz
LIZEET 5 &,

. 1 ) 1

exp(7127rlz) + exp(+127rlj)
T

= 2005(71) =0.
L7230 ToHRAR (40) DRGEEMA (HE LW
M) E, UMToks5iErns,

00l: [=2n.

&AM (65) DRETEAES EERUED, h
ZOWTI R §C2F [phs] % 5.
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To be continued
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=HRELUALROEED L DLW

el

AR VAR S
\
;2\ A
A N
l\ 1
‘/‘\ /\ fi"

[

1 1
3 3

C.1 International Tables for Crystal-
lography (2006) Vol.A, Xt # % 3% o X,
P3121(#152)

ZDEIX, R H B 2IBELT TR Z
LRI N B,

=B I AT EICHR LTI, F2 055
REHRTOLR D RRLEEHOE D TZL,
hkillh+k+i=0)DX5IZ42DK4HER
ZRWTHRFREZIRT 2 DRI TH 5,
ZOETIE, ZorEOEGHEZFHAL, 3 M
SEAMY 6 8] 58 AN X 2 HIBANCOWTEE
35,

Cl ZHRDHFE

C.1.1 International Tables for Crystallogra-
phy (2006) Vol A IR SNz
XI[CIl& International Tables for Crystallog-
raphy (2006) Vol.A IZ#G# & LT\ % 2% [ #f
P3,21(#152) ONMHERERLERTH S, X

C.2 International Tables for Crystal-
lography (2006) Vol.A, i T FE K o X,
P3121(#152)

[C2NXME U < ZEfBE P3121(#152) OJFTFERE %
RLTWVW3,

BN, E=ARE 308 ETH %,
=HEICOWTIE &I, 3 [HEEE cliliicy %,
afile b EIIFIURETHWC 120°(= 2-7) @
AxRd, MICIRT L5, cliFmic 3,
LEABMTFEEL, alille biliAANC 2; HEA
WAFIEST 5, LAL=HROEBEIZ, 2, o8
AT X 2 KA OHEBE RV, 2OV TIE
§C14 [pAs] it s 3,

Cl2 HBFLERFANILILOEDA

MCIE=HEB XUONHRDOGEDFERT &
WS T ORARWHER Y ML D FERL TV,

cliiz 3[Efick2 Xk5ice b, afiie b il
WERICLEXTHWZ 120° OfEE2RT Lok
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=JimB LN mDEREED & D 75 & HEH]

b,
b,
a,
* *
32 a]
a, b0
cCC
b; b,
a
0
bz
*
a,

C3 =ZHEBIUATREICHT2EED
DF. FERET (B) 2T (L —) OFEARN
R ML

%, MCITRT &S, atliliz bl r h 52
&, ag ¥ by, a; £ by, ap ¥ by @, 3EHH
»H%,

WtE FHRANAMERZ T L a*, b, c* DERKIZ
ROBHTH 5,

ot — b Xxc
~a-(bxc)’

cxa

b= X2
a-(bxc)

. axb
= ———.
a-(bxc)

Wi F2 ZOLIICERT 2 Z e EHEIIDOV
TiE, fF5R(Al [pR23) 25,
FoickEIc a, by (i € {0,1,2}) %5
BLTENT 2 eMCIDIL—DRHD KD
%%, COXRDPLREBIZ, aj, by & af, b]
(i € {1,2}) TRIRDOEBRIHMETE 5,

* *
ag = —bj
= —aj + b3,
* % *
by = aj — by
= —a;.

DI ens, MEFR2Z b haj + kbj + Ic*

BROEXSITBET I eHMNTE D,

hag + kbg + Ic*
= kaj +1ib] + Ic”
= ia3; + hb; + Ic*,
where, h + k+ i =0.

h+k+i=00fD%ZNI%2LT, hkilD4
DO TR ZRET 2 XV v M, WEHD
3 [EFRC & 2 S5 fiffi e S5 & BRAR L3 VW ARLICH
%, Bl ZIX af, by, c* DG THEFERT, 320D
110D kS iIckREINZ AL, af, b, c*
DWHEFHEFERT 1 2 0, ab, bj, c* DM T
ERT210 ¢ RINBRHEFA—TH 5B, 4D
DIE1120 TREIND ZORINE, 1210,
2110 DG HZER D 3 [BXFRNC & D FfiT
HBIEBOPHIRTVDTH 5,

C.13 3, SHABICKZEBRADEL

18 Bl o §B.5 [pB6] oitah & FEAkIC LT 3,
HEABOHRAIZ LT O X 5I1ITEIETE %,
JFM%ZE% ¢ D 3; 58 AMDFRIIRD
XowEdihansg,

T ()] = pTiV(x)], i€ {0,1,2}.
T?E?) (r) = zag + ybo + zc,

1
T?fll)(r) = ra; + yb; + (? + 2)c,

2
Téf)(r) = zas + ybay + (? + Z)C. (Cl)
—7%, KC3%E=ZRLTROXLET B,
a; = bOv
b1 = —ag — b[),
az = —ag — b07
b2 = ayp,
ZhozK (CI) eRALT
pITS) (1)) = pI TV (r)], i€ {0,1,2}.
Té?)(r) = zag + ybg + zc,
1
T4 (1) = —yao + (& — y)bo + (5 + 2)e,
(2) oy 2
T3 (r) = (=2 +y)ag — xbg + (? + z)c
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X (B2) [pBE o &5 CiHBESEE 2R T 2 &
2 .
Z exp|—i27h - T?Ef) (r)] = 0.

i=0
2Tk Y Z2ERELPITVWEIS K
f3,(h,r) ZRD XS ITEET %
f3,(h,r) = exp[—i2n(l2)].

fa,(h,r) TR ([C3) @ Y O EEL < 3 LR
St LTRoA»BELN D,

fa, (h,r)x

{exp{—iZﬂ'[hx + kyl}

(C.3)

+exp{—i2n[—hy + k(z —y) + z%}}
+exp{—i2r[+h(—z +y) — ke + z%]}}: 0.

FORKD exp{ } OHFHEIZH B [ha + ky|, [-hy +
k(x — )], [h(—z +y) — kx] DHEIZOWTIE 2,y
WHRKES 2ETH 2720, (EFED 2,y IZDWTD
HRZHEMCTELDE, h=k=i=00Dr &/
ITHo, ZORKD T THBEAAZESETS L
RD XS24 5,

1+ exp(—ile%) + exp(—ile%) =0.

(C4)
FoXFEAOHE 2HEBXTH 3HIE, | =3n D
LE, WIS 1 EARDHEBET, [=3n+1D
L&, exp(—i2m—+-), exp(—i2n2-) &7 D IHH,
[=3n+20DLE, exp(—i2r3), exp(—i2r—+-)
EIRDHE, Yi2b. Ledio TRESEMIEIRD
X227 %,

000l : I=3n.

3o HEAEICOVWTD, FAEEELZICEDF
USSR REL e TE S,
Cl4 a bBARD 2, SEAMIC K ZHENE

wZeic2nwt

RCI[pd3] 722 2=+F ty=—F O
FTC 20 HEABDFEEST %2, LIL, 2THHD
SH AN X 2 HEBE RV, BHE, aka*, b
b BFEATTRODLSLTHS, 2O LIZDV
TR RS %,

ag fHE D O EEREIET ag BICEE R SEEAN

TOROBEITREIND, K[C3 [pld =R T
BREITDE, ag KEERLRDIE, ¢ & bj DFAT
H5, by DA% ag &£ by D—XiEGTRT &
%ag +by &b, LD oT (y,2) = %,%
DMBEIZH B ag FEID 2, 5H AEOIFRIZK
DEHIERE s,

TS (r)] = p[ T ()], i€ {0,1}.

T3 (r) = zay

(C.5)

X (B2) [pBO @ & 5 S (FRIBFELR
WDER) BB B L

1
Z exp|[—i27h - TQ(f) (r)]=0.
=0
CZTH([CH 0 Y ZAAELRPTVISI
fo,(h,r) ZRD &K 5 ITERT %,

(C.6)

for () = exp{—iZﬂ'[h(% Fa) kg + z%]}.

f2,(h,r) TX ([CH) @ > o HZL K 2 LIHK
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i C =77fB KU EDEEED & D 75 & iHEA]

1 Lol
I’ 44 @6 4 g B
l‘:\‘ ALATINGZZ | S ,:‘,
zx‘if —%\%5
1 1
jhe \ !
;Zb\; , A 1’,‘@
A N

C.4 International Tables for Crystal-
lography (2006) Vol.A, xf #f # & @ X,
P6,22(178)

e LTROADE
le (h, I') X
. 1 1
{exp{=i2alh( — ) —ky - 12]}

S y) + ky + 2]} }

5%,

+ exp{—i27[—h(
= fo,(h,r)x
1

cos{27r[h(% — ) -

Lok, 2 AWM X Z2HEBI RV L
RLTW3, cos{ } DFE, h, k, | DWTHDIH
HREMOPEE y VLI 2 KIKIFEST 2056 T
BH%, cos{ } DHHDE 2H —h—y ESEA
WT®H 2 ag WA af WIS FIT TRV LICE-
THTETWS, 58 AN AT RYHE T EAI
HERZ FADTFEL, ZOENZITIUE, (HiRD]
§8.5.3 [pBI Rt Lz &k 512, k1 =0 D5
DFThICNTZHBANEZRLEZ2HNTES
DTH %,

—iRIZ, AN PAT RS TR EN S
FAPFELRVE &, 2058 A0 X 2 HE
R

FRRIZLT, bg B&LL ag+ by AAIDLEA
X 2HEEB RV e ZHEATE 5, XI[CI
[pH3] DIIIIE 3 /D 2, HHABMITEE N
TW3, KICH [pH 12RF X5 ITEETOHE
AAGER T LD D FIZiE a;,b;(i € {0,1,2})
DEFEMEDLH D, U o Tk 7 Bl

4 2

ky —lz]} = 0.

C.5 International Tables for Crystal-
lography (2006) Vol.A, J& T E & o X,
P6,22(4£178)

N7 Fvd ar,bi(i € {0,1,2}) owFhhrzt
5ZenTES, LALKICE [pdd 27—
DRHEITH PN TG FEARUER Y b LT, K
pA3] RSN 2 HEAME FATRHD

3720,

C2 RNARDSFE

C.2.1 International Tables for Crystallogra-
phy (2006) Vol A ICTRENT=H

i& International Tables for Crystal-
lography (2006) Vol.A Z & &% < +1 7= 2% [
P6122(#178) DNMERZ R LK TH %,
[CHA U < Z2fEE P6,22(#178) D T FEAZ %
RLTWS,

HAfao e b 5 KCT [phd], KIC2 [phd]
WRLEZMOBECAKTH 25, KICA i
HETH o7 20 EAMD DD, M[C3 [pAd)
7L —TmRL7 aj fille by B FATTH %,
LHLZIhHICX2HBIZRW, MCH 22K
TR0, ZhodoBAMDEM
BHEAEOEAB O 2 f5127 o T\, BERAE
BB S 205, HBEDRWZ & 2B Z M T
g
C22 6ME5EAMZSRY B DER

R (77F) OFEEZELRT 5 DI,
[pld] 12/R L7z ag, bg DEARIMERZ bL%E
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- R (i € {0,1,2,3,4,5}) SBIEARIHEN
7 bV a;, by ZRD XS ICHET 20D
H5,

a; b; 7
ag bg 0
ap + bg —ag 1
bg —ag—bg 2
—ay —by 3
—ag — by ag 4
—bg ap + by 5

DR S, zag + yby DALE % % EIER
(Z S {0, 1,2,3,4,5}) B ALE x;a9 + yibo v
RDESIWTEL ZENTE D,

To =7, Yo=Y,

Ty ==Y, Y1 =z,

T2 = —Y, Y2=2—Y,
r3 = —, Ys = —Y,

Ty =—T+Y, Ya = —,

5 =Y, Ys = —T + Y.

C.23 6, bEAHICKZHERBAIDEH
FAZE5 c HAD 6; 5FAHDOMFRIIRD
Xoicidihanz,

AT ()] = pIT(x)), i € {0,1,2,3,4,5}.
Télo)(r) = zay + ybo + zc,

1
I3 (r) = (¢ = y)ag + abo + (= + 2)e,

2
I3 (r) = —yao + (x = y)bo + (o + 2)e,
3
Téf’)(r) = —zag — ybg + (? + 2)c,
4
Téf) (I‘) = (—JL‘ + y)ao — xbo + (? + Z)C,
(5) 1y _ o
Ty (r) = yao + (— +y)bo + (F + 2)c.

R B2) [pBa @ & > it 2Ry 2 ¢

5
3" exp[—i2rh - Ty (r)] = 0. (C.7)

=0
ZZThkoko Y Z2ERELPITVWEIS K
fo,(h,r) ZXRD XS ITERT 5,

fou (1) = exp[—i2n(L2)].

fo,(h,r) TX (C2) @ > oHFH%EL K 3 LIHK
By LTRORIMESN B,

f61 (h, I‘) X
{exp{—ﬁwﬂm&+kyn

+emﬂ—mwmm—4n+kx+l%4}
<+mm{—mwphy+%&r—y)+lééﬂ
-+exp{—42wL—hx-—ky—+l{;1}
+ﬁmﬂ—QﬂM—x+y)—hﬂ+F%H
++mp{—ﬁwa—%k@ﬂE+y)+lé;”}:(l

FoeBnT, FEZEMOEEEIZH DD S T IHK
HIZEMTE2D1E, h=k=i=0D ZDA
Thbd, ZOFHEDD T, LOHBSKHEES
A

1

1
+ exp(—iZWl?)

2
+ exp(—iZwlF)

3
+ exp(—i?ﬂlf)

4
+ exp(—i27rl?)

+exp(—i2wl%) = 0. (C.8)

l=6nDr &, EATXTOEN1 &7 HE
B9, I=6n+i(i€{1,2,3,4,5}) D&, 5§
1A 55 6 HE TOMMED —2r-L- BRE 72D
HRT 2720, KEFFIZUTO LS 12k 5,

hkil : | = 6n. (C.9)

FIkERIC LT, | URHENE, 65 &8 AN
LCEETE 2,

X [C4l [pdo] 12ix 2, HEAMB LU 3, HEA
O EIREINTVED, ZhoDREERE L
| =6n OfiEfiZEL 22 [=6n 7D, Zhad
ZDFEFEXICA [pHB] 1T7RT P6122(#178)
DG L 725,
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C24 6, 5HABICKZERIDES LTEHTE 3,

6o HEAICHT 2 (CR) 1cHLT 2%, C25 63 SEAEICEKSHEBRIOES

FD X525, 65 S AT 2 (CF) 1Y T 2,
. TD&5i1ck 5%,

1
+ exp(—iZﬂl?) 1

> + exp(—i2ml—)
exXpl\ —12Tli——
+ exp(—i2nl—) P 2

3 +1
+1

. 1
+exp(—i27rl%) ilexp(—127712)
—|—exp(—127rl%) =0 +exp(—127rl%) =0.
l=3nDt %, EAITXNTOIHEN 1 72D HK
LRV, 1=3n+i(ie{l,2}) o %, H1IH
255 6 HETOMMD —2r - IR L 72 D IR
T30, REFMHFIUTDOLS1Tk2,

I MBE D &, AATXTOEMN 1 &4 D HE
LW, I2PFRe0E, H1HEIOE 6HET
DNAHA —2m - FBR L 22 D MRS 5728, K4
ST D & 512k %,

hkil : 1 = 3n. (C.10) hkil : 1 = 2n. (C.11)

FRRIC LT, [FURESMEZ, 64 &8 AT
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