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0000000000 00000000O0 Mount
O000o0o0o0o0oo0oooOoooOooooo
LoopO OO OOOOO

02150000 Crystal20 0000 2.16 [p.g]
0000 Detector 000000 0OOOOOOO
ooooooooooooogoo



020 CrystalClearl.3.500000

Setup 2 = |

Main I Crystall I Crystal2 |Detector IX—Ray Source | Notes I

rl;sgﬂm rllslg‘ﬂif‘ |02 iustuaunuca Direct beam at 6 =0 -

S K 14787000 pivel sipe:
ou

Beam  OTheta  RotY ¥ [14970000 100

]U.UU IIJ.UD ]U.I][l

~ Mask file
I Browse..
Advanced..
oK I Close | Save | Defaults... I

0216 DO000000O0D0DO (Detector)

Setup 2] = |
Main I Crystall I Crystal2 I Detector lX‘Ray Source . Notesl
Optics——————) [Vaoltage (k) Gurrent { mé )
Type |4D.00 3000
]Onnfncal ‘v_J
= Element Wavelength ( A )
Slit size Focus

IOopper v 15418
| Source type
IRotating finode  «

[0:00 [007 ~]
NG

Collimation type

0.3 x 15 Double Pinhal

— Polarization |
Palarization — MNormal vector to polarization plane ——— |
05000 Reset | | x [100 y [000 2 [000 ‘

The values on this tab are saved in a configuration file
rather than the database. Use this button to save to
the confieuration file. {Administrators only)

oK Close I Save I

Defaults... I

0217 DOOO0O0OO0O0OO0DDO (X-Ray Source)

CrystalClear

i Mount your crystal and then click OK

(a) oK

CrystalClear | 28 |

l& Please secure or lock the sample rotation axis then click OK

(b)

— |

0218 OOOOOODO

02170000 X-ray Source 100000
00000000 Optics Type O Confocal OO
FocusO 0.07 00000000 OOOODOOO
0000000000 Voltage O Current O O
40kV, 30mA 00000000 OOODOOOO
0000000000000 NoteOOODODO
ooooooo221700000KOOOOO0O
oooooono

0218(d) D00D0OODOD0OUOODDOOOKDO
000000000o0ooOooooo 2.18(b) 0O
000000000000 23 [p4 0 ¢0O0O
000000 25(b) [p4 0000000000
oooooooooooKOOoOOoOooooooo
god

27 0OOD0OO

goooooooboboboboooooo
000 21900000000000 Initial Images
00000000000000 219000000
dddooooooooooboboboooooog
O O Pixel size, IP, Read Head, Gain 0 O 0O O
0000000000000000000000
ODORunO0O0O0O00D0O0D0O0DOOOOOOOOOOO
022000000000000000 Det
Dist(00000)00 2.10 [p.6] 0000000
00000000000000000O00O0O00
000 2.20 O O OO Start Image Collection O O
gododdoooooogad
00000DbO0o0ooooDbOooooon 2.6
[p4] 000000000 Moving * * 000
gdddoooooooooooono
dddoooooooooobobooooboo
00 221000000000 2.21 000 Arcs
doddooooooooooobobooooooo
0 (000O00O0)00o0ooOooOooOoooood

28 O00O0OOOOO

000D00000o0ooooon 2.2200 As-
sign Unit Cell 00O DOOOOOOODODODODO
000000 D0000Find Spots, Index Spots,
Refine Cell, Predict Spots OO0 OO0 00000



28 O0O0OOOOO

Crystal Evaluation

Mount Grystal

Initial Images: Z‘

Screen schedules

Default Screen Schedule ¥

Collect Initial Images - R-AXIS VII (2] =]
Pixel size P Read Head Gain
[100 2 T ] > [Twin =1 [Normal =]

Scan table: Right-click for further options

‘De« Dist| oo ‘

Scan Template

Lysozyme01_scr

1~ Time estimat

Max Resin (&) Start

Add Scan Delete Scan
Sien Exp Time Image e | Sched‘
(m) Sequences Start

o [ 5o |

End

ancte | Ao | et Imeges Completeness

EREE

Sched
End

Total disk space (G

Required disk space
Scan Ohrs 3 min (Mon Sep 08 0338 PM) Scan 34 MB (100%) Availsble 198261 MB
Schedule 0 hrs 8 min (Mon Sep 03 0238 Ph) Schedule 34 MB Femaining 198,227 MB
- Completeness _
Image Dir.. | Preferences.. |
Update
[ Run |I Clase Save | Import. |

0219 DOOOOOOOODO

Double-Check Settings

Please make sure that the Crystal-to-Detector Distance and Detector
2-theta Anele are correct before continuine.

Rot
Axis

Start
Angle

End
Angle

I Da not show this dialog in the future

0220 0Oo0O0O0OO0O0OO00O

L= ]
| Start Imaee Collection | it Aszign Unit Gell |] y
Cancel Image Collection 0 k:
Scheduled S;:;d ‘ S'E:::d [ Find SDDtS zl
Ihdex Spots ﬂ
o -
J Refine Cell ZI . L]
nDoooo il ;
Predict Spots ﬂ die

53 Colection Image Diply - C-WDATAWKauhel_OKITSUY2014_09_06_001¥Lysceyme01¥Imagesklysoeymed1_screend002.05c

[ &+ [E] =541 | OOl o|o[%l%a] %M =l

]
18] o] ZRI2E 0222 000000000000000000
°
Find Spots (d*TREK) { B 3 [ReA =
v - Advanced |
e Index Spots |7] Right-click on table for further options
i Ly Tempiate aval | Touse
’!ZZZ?T ime im Refine Cell |7! Lysozyme01_screen???7.osc 1-2
GysTo Det dit.(m) 0 L ?7?777.0sc
Bl 4 LysozymeD17777.0sc
Foelvate Predict Spots Z]
sk ey ]
orios g
L
:M;ITZM Strateey Z Sigma Select Screen Glear All
= T 300
S PTG | Collect Images 3
Y 3 Run I Close | Save | Defaults...
Inteerate Reflections | L —

0221 OO0ODO0OODOOOOOOOOOOO

goood
2.8.1 Find Spots

0 2.23000 Find Spots 0 O O
000 2230000 2.24 [p.10]
Spots(d*TREK) 0000000

0 2.23 Find Spots (Main) 00000

223 000Main 000000 2.24 [p.10] OO
OAdvanced 0000000000000 2.250
[p.10] O 2.26 [p.10] 00O O IPOOO(0OOO
00000000)0000000000000
000000000000000 2.24 [p.10] O

ooooogo
0000 Find
oboboobo
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020 CrystalClearl.3.500000

== 7

Find Spots (d*TREK)

Refine Cell Z’
R
_ pesmse |4
L]
Strategy ﬁ
-]

Collect Images 53

O

Integrate Reflections | P

v
Index Spots Z]
e |

Main l Advanced l

Minimum pixel value
5000

Peak filter
[6 ofg

[~ Find beam center
¥ hhelude saturated spots

2D0/3D -Box
? ;g Width Height
5 9D meres
0 7
€9 Poddie |2

i~ Assign Unit Cell I

v ® )
o) © O

DIP E&E

A >3]

Find Spots 7 Index Spots (d*TREK)
] Main (Advanced )

Resolution (A)

T~ 2D spot search

Minimum Maximum Minimum
0.00 0.00 Set .. 0
| R ] cese | swe | Defauts.

0 2.24 Find Spots (Advanced) 0000 DO

2 V]
- Assign Unit Cell | I o & ® ® (0} @IP EE
Fiodliopets |77 Index Spots (d*TREK) W I ;;
1} [ Main ]l\dvanced[

|| Index Spots g

Refine Cell A

[

Predict Spots A

¢

Strategy

¢

Collect Images

¢

Inteerate Reflections

O

- Analyze Data

~Space group —

Reflection lists

[

@ Unknown
" Possible
€ Known
Crystal syste
Triclinic v
Number Nanie
1 P1
Resolution (A)
2= P-1 Minimum __ Maximum
0.00 000
Set
[V User chooses solution
Run | oclse | Save | Defaults

0 2.25 Index Spots (Main) 00000

O0D0RwmOO0OO0OODOOOODOOODOO

ggo

Find Spots 0000000 2250000 In-
dex Spots(d*TREK) D00 O0O0ODO0OO0OOO

ggo

2.8.2 Index

Spots

0 2.25 000 Main O 0O 00 00O 2.26 0 00 Ad-
vanced D00 O00000ODODOODO

0226000 Ruvn0000000O00DOOOOO
227000000 DODODODOOOO0O0O00OOg
goddooooooooooooooboooo
oo oooooooobooon
gl oooooboboooo
goboboooboooobooobooboboo

goddooooooooooooooooo
oo ooooooobooobooo
000000000 (Dooooooooooo
000)0000o00ooO0obO0OoOOoOooOooOoo

¢

ll Index Spots Max cell length Max residual Max vectors
v
Refine Gell be | Grid size ISiel Method
LJZ 10 500 1D FFT =1

7 T~ Beam check
Predict Spots | 7 I Diffs Search radius  Valid radius
[V Deice 12 E
o
Strategy 1 Use known unit cell
Collect Images ] a b ¢ o f 3
0 el [10.00 1000 10.00 90.00 90.00 90.00
Integrate Reflections Errors 000 000 000 000 0.00 0.00

O

Run II Close [

Save I Defaults... 1

O

- Analyze Data I

0 2.26 Index Spots (Advanced) 00000

Index Results
(Choose a solution ]
3 g 0
21 < B X
11 056 16 ortnom [ 7848 28492 w000 w000 %000
12 o3 s monock c mas 458419 %000 %000 %000
12 o2 s monoct c 11088 11133 455984 %000 000 000
B oar 3 monock [ 7848 %38 28491 000 %017 9000
14 000 1 trichn 3 %% 7848 28487 %017 %003 %032
< | |
Orientations
L Residual Rott Rot2 Rot3
2 00 22 74 1040 Gancel
3 00 1478 74 760
4 00 1478 74 1040
s 00 [32 D) 188
5 00 87 T 814
7 00 713 En) 188
s 00 "3 En 614
Refine Cell (d*TREK) - - vl
Main | Advanced |
Grstal Sttites
7 Allcrystal T~ Goniometer orientation RMS re ks
7 Alcal o [30T degees [3
7 Al lengths 7 All angles 7 Al rotations Ao doer o
RIS RIS "= [ Refisctions
A a5 y n 13 Mosaicty T o
Start  [7860 7850 3698 [9000° [9000° 3000 [-321732 [73882  [-T60088 [050° {Jotal K Aocepted [633
Llast [78533¢ [78633¢ [370862 (900000 [900000 [90.0000 323586 [75258 |-760852 06185 Rejected [278 Exchided ¢
s [0 [onu [ooo00 [ioed [fed [foed I L o )
Reult [TOFGN[TEBTS[T7056 [S00000 [WOAU [S00000  [EES [1HT [TeUSE [W6T || o
0355 (09905 (00727 [foed__[fomd__[foed I I e
M [O000 M [0H00 et
[ /- (00000 [00000 (00000 |[foed  [fed  [foed (06000 [00000 09000 06000 =g
et S 1/ [f0000 Oycles [T00
7 Alldetector Rejecton limits
7 All translations. 7 Al rotations. ™ Al rotations. X (mm) Y (mm) Rot. (deg)
Bl S e r roor [osoo0 —  [os0 —  [room
JShft VSt Distace  Rotfbout ZTheta  RatY Wavlencth  Fotl otz
Beom ey C—
Start  [00000 (00000 [2000000 [00000 [0.0000 [00000 Stat  [154180  [00000  |00000
Last [-01690 (04128 [1998870 (00464 [-0.1450 |-00542 Last 15418 00000 [0.0000 B mages =]
s [Foum00[ou00 om0 [qaGT 9w [-o9008 = =l Terpiote ot j
Resut [FOT000 (4TS 199071 [0060 [UTOE0 [-002 " | | pesut [T5VTE  [00000 [GG0 Lysozymedt_scrosn?777 12
I L o [fed  [foed [oed 1 =
o /o [00000Jusunn[o0000 [o0000[uowun [00000 ) | | / o [fwed  [feed [foed T=TToe moeuaR (e e o ke o),
Stae Addtions!arguments
Undo [16 Refine: Fun Refine Mscro Editor
Rn Close Sove Detauts

0228 0000000200000



29 000000

11

&) Processing State Display

[==]=]

Current state

10 Index: Run
State histors
10 Index: Run | | Set As Current
Crystal component: —{1 ~
(refined values)
& i . ~Space graup
€ Unknown
786007 |786007 36.9846
& Possible

 Known

% Grystal system
00000 [900000 [90.0000 flete 8
Tetragonal -
Rot1 Rot? Rot3 Number Name
-32.1732 [73882  [-76.0038 75 P4
Mosaicity _ Volume =

060 22849345

|
3

Scans
[Scan 13 Lysozyme01 screen??2psc: 1-2 v |

~Detector (refined values)

XShift YShift Distance
0.0000 0.0000 2000000
RotAbout

Beam 2Theta RotY
0.0000 0.0000 0.0000

Direct beam at 6 = 0 (pixels)
¥ [T478.7000 Pixel Size:

Y |1497.0000 100.00 n

S —

Ldali) ‘Wavelength  Rot! Rot2
inrimy. hoente | Lave class: [4/m v / 15418 000 0.00
=, ~= -
—— Save Ghanees To New State
Discard Changes
0229 000ODO0ODOOOODOOOOOO
Predict Spots (d*TREK) | )
l Main IF\dvancedI
Right-click on table for further options
‘ Template Avail To Use ‘
Lysozymel1_screen????.0sc 1-2

Lysozyme01?777.0sc

Crystal mosaicity

Glear All

062
~Ratation——————————— - Resolution (&)
Begin End Minimum Maximum
|x].ﬂlJ |D.EIIJ |U.UU Il].Ul] Set ..
Run I Close | Save | Defaults... I

0 2.30 Predict Spots (Main) 00000

[ &+ |3/ |=|=5| 8% 1| 0|0 o] 0 (%] o%|mIm|v] %[/ | %[ e]»])
0, 0 IS o [e5) b O i
o le} 8 @ o [e]
Q 3 2 o Jou) o ®
oF g S o [e0) °9) )
2 g 3 © 59 (o)
= 8 o} o. [e] OO
8 g © 8, 8§ S &
3 Gory 5 & S
8 88 eo & o s
3 g e €N 567 &Y e}
o % % 5 e, @p, 99 &
O, S S >& & éjc
e Y S NaerE T 50° & L
o5 o O Cep, o 2 o@@ 6’@ & |
Po. o0 &5 e G & C O Tl
©. 0o “eo._ @ © © o ©® &
O % B0 ® 8 & 4
o) % OOOO (€o) o OO ®(9 &
L e e r 0%° o
% Hees e o o o d
oo © %o Gep 2o Be) o
EEC - S0 56 & 00O REEE A
0 2.32 Predict Spots 00O

Predict Spots (d*TREK) (2] = |
Main lAdvancedl
I~ Apply mask
[ Run I Close | Save I Defaults... I

0 2.31 Predict Spots (Advanced) 00000

doddooooooooooobobooooooo
ddoooooooooooobobooooog

022r0000OKO0OO0OO0O0O00ODOOoOoon
2.280 Refine Cell DD O ODOOOOOOOOO
2.8.3 Refine Cell

02200000 000000RunOOOO
000b00OO0bO0oo0o0obOOoo00o 20000000
0000000000000 00 A/eOODOO
dddooooooooooboboboooooog
goood

022800RunO000000COO0OClose O
000000000000 229000000000
ddoooooooooobooboboooooo
2.8.4 Predict Spots

02206 000000000Index Spots 00O
00000000000 Predict Spots 0000
0o00oooooo0o 2300000000000
000 230000Main 000000 23100
OAdvanced 000000000 O0OOOOOOOO
0oooOoOo0o0ooDO0OO 2310000Run
0000000000000 232000000
goboooobooobooboboooboooo
doddooooooooooboboboooooog
ooo0oodooooooonooo 2000000
gdddouooooooa

29 O0OOODOO

0226 000000000Index Spots 00O
000 3000000Strategy 00000000
00000 233 [p.l2]0000000O0ODO 233
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020 CrystalClearl.3.500000

2] = |

Strategy (d*TREK) Strategy (d*TREK) 2] = |
~Search resolution - I Use redundancy - - Speed/ Accuracy Result limit
Minimum Maximum Minimum = Very fast 1380,00
|l].00 |[l.UB Set .. 0.0 " Fast .
—Search rotation
@ fccurate Beei
; " Custom 2L Eod
Min % completeness Sealatasior [o00 360,00
99.00 10
|~ Zero omeea using phi offset
[~ Output reflections
I Use previous reflections
Frevious reflections
|dtfind ref =l
Import Reflection File... |
Run I Close I Save I Defaults... I [ Run “ Close I Save I Defaults... I

0 2.33 Strategy (Main) 00000

0 2.34 Strategy (Advanced) 00000

Collect Images - R-AXIS VII (2] = |
Fixel size T Fead Head Gan
100 2 TR ] ]| [Twin =] [Normal >
Gollect schedules
[Stateey Results 2 ] Add Scan Delete Scan
Scan table: Right-click for further options

Delnm‘

Scan Template:

Lysozyme017777.05c

Max Resin (&) Start | End ‘ Start | Exp Time Image che
0 angle | Ange | VY0 lmages | Completeness |y | om) |
i

Collected ‘ Scheduled | Sched | Sched

 Seduences Start | End

Time estimate ) - Required disk sp ~Total disk space (G
Scan S hrs 20 min (Mon Sep 08 0205 PM) Soan 2060 MB (100%) Available 198,222 MB
Schedule & hrs 20 min (Mon Sep 08 03:05 PM) Schedule 2,060 MB Remaining 196,162 MB
Conmpleteness - -
Image Dir.. | Preferences..
Update
Rn || clse | save | Import. |
0235 O0OOOooOooodo
O00OMainOOOOOO 2.34 00O Advanced Double-Check Settings >

oobooobooooooo

0 2.340 Speed/Accuracy 000000000
gbobooboobooooooboobogobogoogn
O0000U00RwmOOOOO0OOOOOOCOOO
23500000000

210 OO0

023 00000000000000000
gdbooboooboooboooboobobooono
goddddooooooooooooobooon
J00d0d0o0o0oooDDOoOODOOO0Run O
0000000oooooo 23600000000
00000000000 Start Image Collection
goddddoooooooooooboboobooo

000000000000 000 26 [p4] O

Please make sure that the Crystal-to-Detector Distance and Detector
2-theta Angle are correct before continuing.

Start Image Collection

Cancel Image Collection

s -
Sean ID‘ Scan Template ‘ Axls Amr\a;e
2000 00

End Sched | Sched
Angle | SChedued | “gt | TEng
CEEEm I

I~ Do not show this dialog in the future

023 0000000000

O0000000Mm Moving xxx0000000
oboboboboboobg
00O00oOoo0ooOo 237T0000O00OoOnO
gogbogooboobobooboooboooo
DDDDDD@)\/_DDDDDDDDDDDDD
obobobobobobg
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Flle Edit View Sample Instrument Processing Tools Window Help
Task: [Screen Collect and Proces ~ \ DEE|EsyER | oEEs%1¢BEQ £ @R

Sample: [[ysoaymedl 7 Collection _03_09_

L] [x a|* [Elo|=|l | [1] Olole| o[/ ola/mmE |

Setup

o

> Crystal Evaluation

b Assign Unit Cell
Find Spats ZJ - e o
o : s
Index Spots ﬂ ‘." SE =

o

e |5]

o
Pedet oo |71 2 : :
3 eyt S Enin.
Statesy ﬂ . e 5 A
s * > P J

cowrinn [

0237 0000000000

File Edit View Sample Instrument Processing Tools Windguebelp
Task: [Screen Collect and proces +|| | O & & E’/’IEIM‘@A%A]'?@@)—V | ?
Sample: |Lysozyme01 %] Collection Image Display - C:¥DATA¥Kouhei_OKITSU¥2014_09_09_004¥Lysozyme01¥Images¥lysozy
ez | NEEECEEEER S 2 B E . T
bitialze Instrument ﬂ ./
; @@W®
Setwp . 5 :
[ g . e

v Ciystal Evaluation
Mount Crystal

Ld
it Inages ﬂ 2 5 L
v Assien Unit Cell 2 e L S
Find Spots ﬂ . sGe 5
s - o - Ny
Index Spots Z’J = o . b
<

Refine Cell ﬂ

0238 0O00000O0O00COO

211 ODO0DOOOOODO

oooooobooooooooooboooo
gobooooboooooooobooboooobooooboo
goboobooooboooooooboooboo
oooooon

00000000000 2380000000
gobooooooooboooobooobooooboo
gobooooooboooboooobooobooo
ooboooobooooooooono

02300@00000000000000
0®@O0000000000DoO0oooO0oooooo

e vt - 5
o - @

#% save Image File As ]
{RTFSBIHRA(D: k R ek EBv

&l EATEE i<
| Images 2014/09/09 17:50 274N I

< i ] »
P74 (N} |mask osc Il {R7F(S) ‘I
FrALDIERRT):  [MSG Image Files (*osc: *stl; *ime) = et

0 2.39 Strategy (Advanced) 00000

CrystalClear

¢ I Would vou like to use this mask file for all scans?

| () I b\b\i(N)'

0240 OOOUOOOOODOOOOO

goooooo&UOOOO0OODODOODOOOOO
oooooooooooboboboboboboooon
obobobobobobobooooooooon
00@ 0000000000000 0000oo
gogboogoboobbooboooboooboo
0000000000 0DGULOo0OD0o0O0ODoD
obobooobobOobOo 239000000
00000000 (S)0D0o0oOooooooo
024000000000 00(Y)00O00OOO
oboboboboboobooooooooooon
gobooobooboboobbooboo

000000000000 30 [pl5)00O0O
obooboboboobooobooooooooooo
ooooo0oboooboon

goboooboobbooboooboon
ggooooog
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To be continued.
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CrystalClear1. 3.5 0000000 O

;! Integrate Reflections (d*TREK) [8eR=
> Assien Unit Cell |
= Right-click on table for further opti
Find Spots ﬂ ight-click on table for further options
| Template Avail To Use
0 Lysozyme01_screen???7.0sc 1-2
Index Spots ﬂ Lysozyme017277.0sc 1142 14142
o
- P
Rofine Cell ﬂ Select Al Clear All N
1
o
=) Resolution (A) = 1 Images per batch—
Predict Spats |7 Minimum Maximum :
000 000 Set . el
o T
= Box . |
Strateey | y[ o Hoieht Refinement |
[
4 o o ]
Z _— I
ClERiE s ﬂ Paddine Batch prefix  Mask file |
Integrate Reflections 7] ] |
y 0
> fnalyze Data ﬂ
I
o |
S e ﬂ Run Close | Save | Defaults.

031 D0O00D0O0OO0DO0O00 (Main)

00000000 20000000000
goooooooobobobobobobobbobobbbo
gboobooobogobooboooobooood
gooooooo

0 2.2 [p.3] O Task O Process 00O 000D
gboooobogoboobboobooon

0310000000000 300000O0
0 Integrate Reflections0(0 00 00 OO )M An-
alyze Datal(0 O 0O 0O O )@ Scale and Averagell
(0OO0D0000U0)00D00OUOOUODOOD

31 00O0O0OO0Oo0O

0 3.1 0000000000 Integrate Reflec-
tion0OOOOO0OO0OO0OODO 3.1 00 Inte-
grate Reflections (*TREK) 00000000
000000 3.100000Main0O0D0O0O0O
0000000 O00O0Set0D0O0OOOOOO
00 3.2(a) 00000000000 Simple mask
O0C0COO0O0OO0O0O0OOoDoDOOOOOdBrowse

Non-uniformity B = | ‘
Scans
Scan 13 Lysozyme02 screen?7??osc: 1-2 Select All
Scan 18: Lysozymel277%7osc: =130

These scans differ

~ MNon-uniformity type

Mask filename

| C¥DATA¥Kouhei OKITSU¥20 | Browse... I I

Dark filename

[ Bromse

" None

* Simple mask

" Dark and mask

(@)

OK Gancel

Open Image File [ =] ‘
TPANDEIRD [} Lysozymen] - s EeE
& : ERiA &
Images 2014/09/09 17:50 7 Z)
|2 mask.osc 2014/09/09 19:08 0SC 27l
iy L - - )
JrANBN:  [maskose ([ mo |
I7A OIEHETE  [MSC Imaee Files (xosc; *stl *ime) ~]| Feutrl
| ety

032 O00O0OO0ODOOODOOODO

Resolution (A} - 0 Images per batch —
| Minimum Maximum -
0.00 .00 Set ... (el
o[ | Fe—
Box :
Width Height Rf"”e"‘e”‘
IU 0
Padding Batch prefix Mask file
|5 Il IC:¥DATP|¥K0uhei_OKlTSU¥2UH_UQ_U‘J_UUJ Set...

033 J00oOoOoooooooooooo

000000o0oooooo 32(b)0ooooO
00 §2.11 [p.13) 000000000 ODOOO
ooob0oOo 33000000000 3300
Padding 0O O500000000000O

0 3.4 [p.16] 0 0 00 00 Advanced 0 0 00O O
O0000oooooooooDRuen0OODOOOO
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030 CrystalClearl.3.5 00000000

19 ot

Integrate Reflections (d*TREK)

i e I Main ([Advanced])|

Laue Results

Hiehlight row to select Laue class:
Find S 1 Perform profile analysis e rines
Dct 7
Min Resin MaxResin | Laue 1‘ Unicue ‘ Calc Observed
HNum reflns Max images o Class ‘ axis | Groups Mutt Mutt Rmerge Pass?
Index Spots 50 7
o J -1 - 6269 2.00 2.00 003 [PASS]
— 2im a 2818 2.00 2.00 003 [PASS]
4”2' st J ~Refine before interation e o o G 200 002 passl
Macro _Add | Dekte | ew | | 2im c 1422 200 201 003 [PASS]
Predict Spots J || fteeae - e — 2im b 8799 200 2.00 005 [PASS]
T~ Fix mosaicity
Images E i [ mmm - 8682 4.00 221 0.04 [PASS]
2 refine batches ~
Str. a(egy ﬂ I™ Use current mosaicity: 0.60 mmm - 8117 4.00 219 0.05 [PASS]
g . . T osacity model 4im c 8034 4.00 216 004 [PASS]
= = T~ Refine after integration Multioh Aimmm f 9295 8.00 2393 004 [PASS]
ollect Images 7 T
[Most ]
: Check overlaps
Inteerate Reflections j 5 Lise 2l retlecty H &
4 e Max fraction  [003
O @ Max rnumber ref  [70000 0
v Analyze Data ZI € Maxpercentret [0 Wi imiti(ecc) & el
= 3600 ¥ Display
o
Scale and Average |7| IR | clse | save __ Defaults.. |

034 DOO0ODOOO0ODOOO0O (Advanced)

Sample: [Lysozyme01 ] Processing Image Display - +_09_09._(
e R @t IQB]='\4I+ ETE] Dlolalb\ 3| o[ (MR v | %%
L o Tl
itlies petrumert | 7] o 51 %5 5
= 7] oo S & S & C? oo i = ooooDo [°] %0
Sep © 000850 CHORS ©o P
o O 6 0 OGPy @ 6o © Lo
T o o0fs © o ° P o
b © 606 @ I e © o
- 1 vl e} RS 00000 © o L0 04
Grystal Evaluation o & o & ® S« 60 0. ©
o &0 8, 08 O 00 9o %0 o
Mount Crystal ® o o® O 620 Ro
b [} o [o} o O o o © ©
5 P & 00, %00 PO O ¥ ol
& %o ° B4 ° ° o
5 oo o 0o’y © o
bt Inges | 7 & o - 50 %% Lo 0 o
s &9 & e ® ©o B¢ e o © O
& ¢ 906 o o Lo o o°
Assien Unit Cell ®&o G @ L) e €
o o°

o &
© o] (o}
& & e, ; %0 © o
__U 659 %% o o oL P O o
v 1 |IF °
5 5} O 0, £ ° o

& ® o &
s °°. (9@(9 (o F ©6 000 0 o & &
Refnecell | #] & o2 ololone & o
S JISEE ool © 2 %
i ol & © O ©oiol & o o
Predict Spots ﬂ Oooé) 5 o Slely @or ofo & &
c & § 8
o g §
$
S

colestnases |9 ©
a
Inteerate Reflections [i oFS

o ey / @éi@o@ 885
e Fo C 8
= W e “Feo s y: 8 8§8888
@og
s
Q

goooooboboog

Laue Check (d*TREK) -l lﬂg

Reflection list Highest Laue symmetry ﬁ
Idtpromre( = Maximum residual |D1—
~Maximum R-meree
[V Average Bijvoets (Assume I+ = I-) Q?fnoel:‘éz maximny 0.15 =
v Batch scale using Laue class fﬁ‘i_a;(nien:;;n i'i,:'::n:yveear;\zmal |15—
"‘7 'I;Igarx‘i:v;\:lcﬂ reflections IEU— ‘ o Roraras 008
| |

Run I Close | Save | Defaults... l

036 0000000000

gooooooboooooooobogoooogoon
gobooooooo ss0b000boboooooo

037 0000000000

=

Centricity Check (d*TREK)

Reflection list

=z
Run I Close | Save | Defaults..

038 000000000000

32 ODOO0OO

321 OOOODOOODOO
obobooooobooobooboobooooobooon
036000000000000000000O0O
0000OO00OODODO OOO0RunOOOOOO
oobooooo 3dvyooobooboboooooo
obooooooooobobooboobooooono
goboooboobobooboooobooboo
gogbogoboobobooboooboooo
000000000000 0OO0O0O B [p.28] O
oboooooobooooooooon
03.7000000000D000O00O0O00DOO
00000000-10000 (Triclinic)D 2/m
0000 (Monoclinic)Ommm O000 (=00
0 ; Orthorhombic)04/m 00O 4/mmm OO
O (Tetragonal) DO OO ODOOO
00 §323 0000000000000 0OO
obooooooooobobooboobooooono
00o0o0Oooooooooo 3rooooooog
0000000 [PASS|]00000OODOOOOO
gogbogoboobobooboooboobo
b0 bboooobobooboboooo
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Centricity Results

N(Z) test: fraction of intensities less than Z x <D
Highlight row to select centricity:

01 | 02 [ 03 [ 04 | 05 [ 06 [ 07 | 08 | 08 | 10 [~
0345 0419 0473 0520 0551 0597 0623 0657 0683
0181 0259 0330 0334 0451 0503 0551 0593 0632
deviation | -0153 D464 0160 0149 0426 0410 0034 0078 -0.084 -0.051
i theoretical average devistion === -115
0549 0595 0630 0862 0593
0012 0002 -0001 -0005 -0010

........ R
OK I Cancel

certric

acertric |

measured | 0143 0267 0358 0432 0495
devistion | 0093 0078 0081 0047 0025

039 0O0O0O0O0OODoOoooOoO

? [ |

Space Group Check (d*TREK)

Reflection list

dtprofitref hd

<I/Sie> tolerance

]4—
Close | Save ]

Defaults...

0310 0O00O00O000O0OO0

000000 (Tetragonal) 000D OO0O00OO
oooooboobobooboboooboobobo
00000000 (=000)0000ooooo
gooooboogoobooooog
00000000 ooo00n 4/mmmO0
0000 3700KO0OOODOOOOOOOOO
good
322 DODOOOOOODOOO
038000000000 00DODODOD
OCRunO00000O0OO0OOODOOODOOO
o39bbbobobuobobobobobo
goodoooobobobobbooobobbbbbbobb
00000000 00bO0O0o0DbOoOoD 2000
ob0ooooobobooobOooobo 19oboooo
000000 LOoO0oOLOooooo dooog
00LODO0dOD0O00OO00o0oooooooo
gooooboobobooboboooboobobo
oboo0o0oooooooooooooooo 1o
000000do0ooooooooLoodooon
gooooooo
gooooboooobooboboobooon
obooooooo30oooooooooogoo
OOOO0O0 LOobDOoOoboboOobbooDbOoo
0dO0000o00ooooooooooood

0000000 Looooooooooooo
goboooboobbooboooboon
ggodooooouodooooooooguo
gbbogbboubooobooooobogo
000ob0obOobOobooboobo 230000000
ooobOooooboooooobOoOoon 65
gogboogoobaon
323 0000O0O0O0ODODDDODODODOOOOOO
RN
323101
gboobooobboobobooboboobb
o0 oboooooogoobboboobbboboo
00D0-0000000 P432,2(#96) [0 00O
(Tetragonal)] O OO

00000000 (bboboooOo)Oo
P432,2(#96) 000000000000 Inter-
national Tables for Crystallography (2006) O
oodoodooooooooooobooooon
000000 P432:2(#96) 000000000
0000000000000 (Tetragonal) OO
O00e0OO0 b0 (DOUD «*00 W 0)000O0
000 (3.2) 00000

0k0: k=2n (3.3)

godoooooooooooaa

0(31)0000000c000O0 4 0000
000000000000 (3.2), (3.3)00a00
00bs0000 2 0000000000000
0000oo0o0oU0oDooOo0o0 (oo)ooo
0000000000 BO §B.5.3 [p.371 000
ogooooooooao

0310000000 ooooobobooooad
ORun 00000000000 OOOOOOO
ooooa

0311 [p8) 0000000 0OOOODOOO
0000 All absencesd 0 0 <I/Sig> onlyd O O
oddoooooooooooooooboon
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Space Group Results

Space eroups found -~ fibsences table

|| Highlight row to select space eroup: 1= means 'not equal’
Number Name Presentation Centricity Freguency | ;] X o
91 P4122 P4122 Acentric 0.0z
95 P4322 P4322 Acentric 00 T
%2 P41212 P41212 Acertric 082 & <USie> ont
%6 P43212 P43212 Acentric 027 S View observed
reflections by clicking on
table cell.
Systematic absences
hkl hk0 [ okl hhl [ 001 [ o0x0 [ hho [l
| AfSig= <UiSig= | <UfSig= <USig=
hi=2n 363.70 1 37772
h=zn 359.48 ( ) 39276 ]
k!=2n 36223 388.08 31535
k=2n 36097 38255 398.22
1l=2n 35851 _ 36433
l=2n 364.59 _ 34934
K+ll=2n 36374 _ 35635
k+l=2n 35947 L e

0311 0000000000 (0 1.1)

Space Group Results

Space eroups found

b tabl
|| Highlight row to select space eroup: 1= means 'not equal’
Number Name Presentation Certricity Frequency ] _‘J S e
91 P4122 P4122 Acentric 0.02
95 P4322 P4322 Acertric om |
92 P41212 P41212 Acentric 062
95 P43212 P43212 Acentric 027 = View obhserved
reflections by clicking on
table cell.
Systematic absences
hkl [ hko [ 001
! <USig | <UfSig= | <Usig=
h'=4n 36173 38320
Rean 361.20 39187
Kitan 36195 381.50
k=4n 360.57 39685 38439

k+ll=an 36034
oA 365.40

Li=an 364.14
1=4n 35390

0312 0000000000 (01.2)

Space Group Results

Space eroups found #Absences table ————————

Highlight row to select space eroup: 1= means 'not equal
Number | Name | i Centricity Frequency | ;I

91 Pa122 P4122 Acentric 002

a5 Pa322 P4322 Acertric om

92 P41212 Pa1212 Acentric 062

%6 P43212 P43212 Acertric 027 = View observed
reflections by clicking on
table cell.

! Systematic absences
hhl [

obs | asig | Totel | obs | s
=T o7 51158 0
hean 2 43094
Kk!=4n
k=4n
1isdn 9
1=4n 2
kt+l!=4n

L

0313 0000000000 (0 1.3)
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Reflections

Observed fnrl hkl hl=2n|

h| x|
3 12
35 4 5
35 15 4
35 43 -4

25986
171.48
263.01
171.49

113.84
7485
12596
264

L] o) (7w )]
-3 2958280

12834.30
3313050
1417240

OK

El

Reflections

Observed forl 0k0 k.!=2n|

% ) ’Reﬂections =

Observed fmI ool 1 !=4n|

h|x|1]

L J Csig) [Cussig)

n k[ ][z J/(si9]) [sig]]

OK

0314 0000000 (O 1.1)

0315 0000000 (0 1.2)

Scale and Average (d*TREK)

Corrections
v Batch scale
I~ B-factor

Absorption carrec tion
Method

Spherical 4.3 -

¥ Absorption correct tion I~ Sphere

‘ Diameter (mm) 0.1

' Exclude sima for refinement
B mu (1/em) [0

Reject
Rejection sigma

5000 -

Normal output
Scaled, averaged output file

ScalAveragedref
[~ No Header
[™ Output anomalous (I+1-)

[~ Auto
¥ Adjust Chi2
[ Weight multiplier

Auto - Intelligent = Chi"2

Weight addend

Auto - Intelligent E

0317 000000000 (Main)

3.11 [p.18] 0 OO0 P4,22(#91)0P4522(#95)0
P4,2,2(#92)0 P452,2(#96) 0 4000000
0000000000000000&00000
0000000000000000000000
00000311 0000000000AkIO00
Oh!=2n0(h000)Dh=2n0(R000)000
0 <I/Sig>0000000@00000000k0
0000k!=2n0(k000)Mk=2n0(k000)
0000 <I/Sig>0000000001000
0000000000Sig0000000000
00000O0< >0000000000000
000

031200 3110000000000000
000000&000000000000000
00®000000000/00001=4n0(10 4
000000)000MI=4n0(/0 4000)0
000 <I/Sig>00000000000

0 3.1300 3.12000 00 <I/Sig> onlyd O
0000D00000000000000ANIOD

0316 DO00O0OOOO (O 1.3)

godouoooooooooooooooogn
OMTotal DO ODOODOOODOODOODOODODO
OO0ObsDODOOODOOOODOOOODOOO
goood

0 3.1403.1503.16 0 00O 3.1103.1203.1300
0000DOmMm@mEUIooooooooo
0doooooooooooooog 3.1400
hklOODOO AODOOOOODOD (OO
oooo)0Sig(Doooooooooooo)o
I[/Sig 000000000000 3.1503.16 O
O0o0ooOookooDOODOO kOoooooool
000D0O0 !0 40000000000000
00I0SigdI/Sig0 0000000000000
0 315031600 0000000000000
[(h=0andl=0)or (k=0and!=0)] 000
O(=0and k=0)000000000000
odoooOooOooDooDl1oooboooooo
goooooooood

031100000 3.120000KO000000O
0o0obOoDbOo 3.170000D0ODOD 3170
00 Main 0 0O 00 O 3.18 [p.20] O 00 Adavanced
0000000000000 3.18 [p20) 00O
0O OOutput name 00 00 f2plus.datd0 000
000D00000000o0o000ooo0n

0318 [p.20) DOODRwmOOO0OOOOOO
goodooooooooooooooooogo
0000000000000 3.19 [p20j 000
odoodbooboooooboooooooooo
O dtsacaleaveragelogD OO0 OO0 0OO0O0O

0 3.19 [p.20|0 OO0 000 OO P43212(#96)
dodoooooooobobobboooboboo
000 31100 3.120000 P432:2(#96) O
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030 CrystalClearl.3.5 00000000

(‘scale and Average (4*TREK) 19 o
b e} Summary of data collection statistics
Resolution (A) Rebatch
e [ ¥ Standard 7
=== Ave overlaps |50 Spacegroup P43212
i I~ Image boundary @ Unit cell dimensions 7857 7857 37.00
B Do \ 90.00 80.00 90.00
s i Fe Resolution range 2548 -196 (2.03 - 1.96)
I T I~ Percentbad  [0.00 @ Total number of reflections 16756
BatchID  Scale factor  B-factor I~ ohi"2 700 Number of unigue reflections 6428
2 : ro verage redundancy 761 (To17
i >A_
| (Brtonat oot § % completeness 737 (125)
€ No optional output \Rme rge 0.024 (0_073)
" Corrested, unaveraged reflections -
& Uncorrected, unaverseed reflections with canection factors Reduced ChiSquared 096 (0.45)
" SHELX format; corrected, unaveraged reflections Output <I/SIgI> 34 0 (5 6 )
\_ Output name _ [f2plusdat
I~ Output hkl, I Siel no o
Note: Values in () are for the last resolution shell.
[Re | cose | save | Defaults.

0319 DO0O00OOOO0OD (oooOo,ol)
0318 0D0DO0O00000 (Advanced)

Space Group Results

Space eroups found

~ Absences table
Highlight row to select space eroup:

I= means 'not equal’

Number Name Presentation Centricity Freguency
" Select absences
89 P422 P422 Acentric 020
91 P4122 P4122 Acentric 060 4
S Pa322 P4322 Acertric 020 e loie saly

View observed
reflections by clicking on

table cell
Systematic absences L
[ hkl | hkO \ Okl [ hhl ool \ 0k0 \ hho [4]
Sig= | <USig= | <AfSig [ ASig= | <USig= | USig= | AfSig |
hi=2n |383.04 409.95 380,90 72371
‘h=zn  |38377 43251 41006 734568 B
JER 42132 7373
|382.09 421.42 46413
| 38138 43364 4m 85
|385.45 40417 389.03
| 386,04 40075
k+l=zn | 38076 43745 =~
I oK I Gancel |
0320 0000000000 (O 2.1)
( Space Group Results
‘Space eroups found - Absences table —————————
Highlight row to select space eroup: 1= means 'not equal’
Number Name Presentation Certricity Frequency
89 P422 P422 Acentric 020 ((: Srlegtdigngee
a P4122 P4122 Acentric 080 B
5 P4322 P4322 Acentric 020
Wiew observed
A reflections by clicking on
table cell.
Systematic absences
hkl \ hko okl \ hhl \ 001 [ 0k0 hho B
<USig= | AfSig | Sig= | <USig= | <AfSig | Sig= Sig=
h+k+l=2n 38220
hi'=an 382.50 408.13 398.28 500.52
h=4n 386.08 45881 386.65 1158.34
k'=4n 334.09 #1782 40684 233.46
k=4n 38135 43210 455.46 91509
li=an 33487 42054 388.29
379.03 41479 41497
38282 41286 El
oK I Cancel

0321 0000000000 (0 2.2)
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Reflections %

Observed for I OkO k!=2n l
n k[ 1|z )| (sig (o510 )=
-5 o o 39798 17.28 2303
7 1] a 17747 12.49 14.21

15 0 1) 960.74 4353 2207

A7 0 o 966.56 48 64 1987 Lj

Reflections =

Observed for |001 l!=2n I

| Reflections R |

Observed forl 00l 1'=4n I

[n] x| 1|z J]|lsig]|[z751a |
o o 7 21782 2185 597
0 0 -8 48828 4159 1126
0 0 M1 edNs2 5790 1091
o 0 A3 @87 6527

1392 __'J

o k[ 1 [z ] (5ie][(arsig ]l

1} o 8 4658.28 41.58 11.26

a 0o -0 118366 57.00 2077 J
a o -1 631.52 57.90 1091

a o 13 90871 65.27

13.92 _:J

0K

0322 0000000 (O 2.1)

0323 0000000 (O 22)

0324 0000000 (0 23)

Scale and Average (d*TREK) ?| R
] Advanced |

Reflection lists Corrections Absorption correc tion

opy ref

tcell rejects ref M pethod

tfindref I~ B-facte Spherical 4.3 v

T Sphere

tpredictref = ; Diameter (mm) |01

> Exclude sigma for refinement
dtscaleaverage rejects ref [ — |
ellipsoids ref o) E mu (1/cm) |0

Error model Reject ST

I Auto Rejection siema S“'":d”"“' Tooh

¥ Adjust Chi™2 o0 = Sca IA. evereze 'uu tput file

Weight multiplier =l ca fwerogecss
Auto - Intelligent - Chi™2 ™ No Header
Max Fraction Rejected v I~ Output anomalous (I+F)
00075
Weight addend
Auto - Intelligent -
[~ Scale anomalous I+ and - separately
[ Rn ] okse | save | Defaus

0325 0DO000O0OO0O0OO (oOoo,O?2)

000000000000 0oooooKoooo

0000000000000000000000
0000000000000000000000
O000000000000000
0 3.11 [p.18] 0000OKODDOOODOODDO0ODO
Oooo0o00g
323202
000000000000000000000
0000000000000000
03200063.22 [p.17] (00000000OO
0)0000000000000 3.10 [p.17] O
ODRun0000000000O00O0O0O00O0OO
000 3.2100032000000000000
00000&OO000000000000000
0 3.2000 321000 @M EAOO00000

O00O00o0b0obo0ooooonooOoboo 3.220

3.2303.24 000

0322000h00: h£2n000 0k0: k #
on 00000000000 I/Sig0000non
0000000000000 AD KOOOOO)

Summary of data collection statistics

Spacegroup P4322
@ Unit cell dimensions 7841 7841 3691

90.00 90.00 90.00

Resolution range 2480-195 (202 -195)
@ [I'ntal number of reflections 30163
Number of unique reflections 7065
verage redundancy 427 (1.18)
completeness 800 (151)
merge 0.027 {0.062)
Reduced ChiS quared 0.94 (1.30)
Output <1/sigl> 406 (6.2)

Note: Values in () are for the last resolution shell.

0326 D0O0O0O0OO0OO (OOO,O2)

0000000032000 00k=2n00000
00000 803.68000000000000O0
0000000000000 (3.2)0(3.3) [p.17]
0000000000D0000000

0000 3.23000000: [#2p000000
00000 I/Sig0000000o0oooooon
0000000 32000@01=2n00000
00000 412290000000000000
0000000000 3.2400 000: I +#4n0
0000000000 I/Sigh000000nn
0000I0D000000000l: [#4n00
0000000000000 323000000
000000000000I/Sighoooa 3.21
00@0l=4n 0000000000 675.1700
0000000000000000000000
00 (3.1) [p.17)000000000000DOO
ooo

0000000000 (3.1)0(3.2)0(3.3) [p.17]
000000000000 P432,2(#96) 000
0000000000000 00000000
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030 CrystalClearl.3.5 00000000

P4,2,2(#92)000000000000000
000000000000000000000
0 3.20 [p.20) 00000 3.21 [p.20] 0 00 OK
0000000000000 325 [p21] 000
000000 325 [p21] 000Rwm 00000
00000000 3.26[p.21] 00000000
0 3.26 [p.21] 0Q00 00O DO O P4322(#95)
000000000000000000000
000 (3.1) [pl7 000000000DOO
000000000 3.20 [p200 00000 3.21
[p200000000000000000000O0

doddooooooooooobobooooooo
dddooooooooooboboboooooog
gbooddbobogboboobbuoooobooo
vdooooooooooobobobooooooo
0 (000)0000o0o0ooOooDOoDoOoOoo
goooooogad

CrystalClear1.3.5 000000000000
dddoooooooooooobooooooo
do0d00oooooo0Part2000000000
god
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Juoboootdbobood

0000000000000MO00000
0000000000000000000000
000000000 (A1) 00000 (A2) O
0000000000000000000000
00000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000 00000000
0000000000000000000000
0000000000000000000000
00000000000000
0000000000000000 (Part2 0
000000 BOOODOOCOO0)00000
0000000000000000000000
0Oooooooo

Al 0O000OD0OODODOO

0Al1l0000000000O0O0O0O0O0O000
gboooobogbboooboooboonbog
gboobooboobobooboboboboboo
gboooobooboboobboooboobobo
goobogo

2dsinfp = nA. (A1)

00000000000000000000 Al
000000000000000000000
- = )

|ab|+ |be|= 2dsingp 000000000000
0000000000000000000000
0000000000000000d =d/nD0
0000000000000000000000

GB 9B
OO o0
d¢r‘\ &) ) )
A\ A\ A\ J
OA1 oOoOOoooooo
ooooooooooon
2d' sinfp = \. (A.2)

00o0obbOobO0obOOo 100b00obO0oooboo
goboooboobobooboooboooboo
gogbogobooboboobooooboooboo
ggbuogobuobbooboooboobo
gobooobooboboobooooboooo
gobooobooboboobboooboooboo
ugo

A2 O000O00ODOOO

ooooooboooo2 ooood
(Max Theodor Felix von Laue; 1879/10/9-
1960/4/24) 00DD0O0O00O0O0O0OO0
gdooooooooooooooooooon
0A2[p24000000000000O0ODOODO

RoB — AR,
= R0R1 81 — R()R; *Sg = 77,0)\.

(A.3)

soUs; 0000oobobobooooboobogd
00000oodDod Ry O Ry O0OO0ODODODOO
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O0A 000000000000

0A2 0DO0OOOOOO

obooooboobobooboboooboobobo

0000 (A3) [p23)D0000D0O0ODOOO

OO0000o0DoOdDOobDOoOO0 Ry O ROODOO

gboooobooboboobbooobooon
000000 Ry O R, 0000000OO0ODO

o
O0O0ORR, 00000000O0OOOOOO
goo

e

RoR1 = n1a + nsob + nsc. (A4)

0000n, ne, ns 00000000a, b, ¢ O
Ogodoooooooooooobooooooon
00000000 n1,n2, 3000000 (A.3)
[p.23]DDDDDDDDDDDDDDDDDDD
0000000 RyO Ry 00O0oooooon
gooooooooa (A.3)D|:|DDD ny, no,
ny 0000000000000 000O0O0O00O
oooooooo (A.3) [p.23]DDDDDDDD
RoR,-s1> RoR,-s0 0000000 0RR, -8 <
ITRI‘SQDDDDDDDDDD A200000
o00ooooooooooo

00 0RgR; -s1= RoR; -so 0000 000Ry,
R,000000000000000O0O0OO0OO0O
RoR, - s1= RoR, -sp 0000000 R, Ry 0
O00oo00ooooon A.2[|[|D[|D’A—R1>‘:
|§8§‘DDDDDDDDDRO,R1DDDDDD
0dddddd0d0d00dOoOodoRy, RyOoood
O00oo000oooooooobooooooon

0000000000000000000000
0000000000000000000000
00000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000020000000000000 (A1)
[p.23] 00000 (A2) [p.23) 000 3000
0000000000000000000000
0000000 (A1) [p23], 0 (A.2) [p.23] O
0000010000000000000000
0000000000000000000000
10000 2000000000000000
000
000000000000000000000
000000000 (A3) [p23] 0000000
00 ADD0000ODD0O0000D0O0000O
000

RoR; - (s*l - S*O) =ng. (A.5)

AA

00000000 (A4) 00000000000
0000000000Ke=so/A000 Ky=s1/A
0000000000000 000000000

(nla + nob + ngc) . (Kl — Ko) = ng. (Aﬁ)

A3 0000OODOODOO

gob0oo0oboobobooboooobooon
o0 a* b c*000000O0O0O0DOOODOO
gooogo

b xc

a* = a - (bxc) (A.7a)
b* = ﬁ, (A.7h)
c' = m. (A.7c)

O (A7) OO0 a (bxc)[=b-(cxa)=c
(axb)]00a, b,c0000O0DOD0OOO0DO
ooboooobooboboobboooboooo
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good
a-a* =1, (A.8a)
b-b* =1, (A.8b)
c-c'=1. (A.8c)

000 bxcOOb,cOO0ODOODOOCODOOOO
00000000 bO cOOOOODOODOOO
0000000000000 cxalaxbOOO
gboobooooooooooboboooo

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

00000 (A8)D(A9) 00D0D0D0O0O0O0OO
0 (A7)0 a* b*, ¢ 000000000
hklOOOAhK!OOODOOOOODOO

H,,00000000000000

OH,; = ha™ + kb* +ic*. (AlO)

0000000000000 0000O00000
000 QDOO0O0000000 KoO Ko =
Q0 00000000000000000000
0000000000000000000000
000 000000000000 000000
0 HwOOODOO0K, = QH,, 00000
0000 (A.10) 0000000000000

—
K; — Ko = OHpy

= ha" + kb™ + Ic”. (A.11)

0 (A6) 00002000 (A1) 000000
(A8) 0 (A9)0D00O0DO (A6)0DOOO
00000000

(nla + n2b + TL3C) . (K1 — Ko)
= (n1a+ nab + nzc) - (ha* + kb* + Ic*)
= n1h+n2k—|—n3l. (A12)

nih + ok +n3l 0 0000000000000
0000000000000000000000
000000000000000 (A.3) [p23], 0
(A5) 0 (A6)000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000

000000000000 A1 [p23]0000
0000000000000000000000
000000000D0000000000000
0A20000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000 Al [p.23] O
0A2000000000000000000
000000000000000000000
000000000000000000000
000000000000 (Paul Peter Ewald,
1888,/1/23~1985/8/22) D0 OO OO0 0000
0000000000000000000000
0000000000
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To be continued
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Juoboootdbobood

==> reflections sorted for identifying 4n type conditions
aand b represent h, k., or

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

eee ee0 eoe
totl obsd <I/sig> totl obsd <I/sig> totl  obsd atb=dn (B)  atb not eaual 4n
205 196 30.0 253 240 29.2 289 272 totl obsd <I/sig> totl obsd <I/sig>
Okl zone 106 102 49.6 299 281 50.1
€00 oee 0eo hOl zone 37 20 18.2 116 i 30.8
totl obsd <I/sig> totl obsd <I/sig> totl  obsd hk0 zone 69 66 38.9 206 192 48.8
370 354 39.4 337 322 40.5 419 392
a=4dn a not equal 4n
ooe oool totl obsd <I/sig> totl obsd <I/sig>
totl obsd <I/sig> totl obsd <I/sig> 0k0 line 8 75 25 11 28.2
318 297 33.6 355 343 38.6 001 zone 4 2 60.2 15 7 54.3
h00 zone 1 1 81.8 8 8 41.4
==> Special reflections sorted into various classes
A x indicates a potential systematic absence and is used if the average 2h+1=4n 2h+| not equal 4n
[/sig(l) for a particular class is less than 3.5. totl obsd <I/sig> totl obsd <I/sig>
ref| 34 32 47.5 116 110 59.9

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

/ ee eo \
tot] obsd <I/sig> totl obsd <I/sig>
24 49.5 36 35 58.0 %

hhi refl 27 h+1=3n; | odd @ h+1=3n h+| not equa
h-hl refl 30 28 49.2 37 35 565.7 totl  obsd <I/sig> totl  obsd <I/sig> totl  obsd <I/sig
Okl zope 89 80 43 110 106 54.0 h-hol 26 24 541 54 52 64.6 97 51.8
(hO1 zone 34 31 43.8 40 11 2.2x )
RKU™zone 3] 57 39T 68 s 03 ~-h+1=3n;1 even -h+1=3n -h+| not equal 3n
totl  obsd <I/sig> totl  obsd <I/sig> totl  obsd <I/sig)
oe 00 h-h0l 26 22 62.7 49 43 55.6 102 98 56.7
totl obsd <I/sig> totl obsd <I/sig> 1=3n | not equal 3n
hhl refl 40 39 45.4 4 44 68.4 totl obsd <I/sig> totl obsd <I/sig>
h-hl refl 40 38 48.0 44 40 66.9 0001 line 7 2 32.5 12 7 67.7
Ol Q7 Q4 53,9 109 10 489
\h0l zone 36 36 73.1 43 13 2.5x ) 1=6n I not equal 6n
Wzone 7T 64 6.7 74 7 46.5 totl obsd <I/sig> totl obsd <I/sig>
\@\ine 2 2 185.7 17 7 47.2 /
3 e o
otl _obsd <I/sig> totl obsd <I/sig> % of o/e
hoh line  2(4) 2 31.3 7 5 71.6
BAQ zone 7 42 - R - 0 B.2 processout 000 (0O 2)00
[UkU line 17 17 74.6 16 2 1.7x 2.3]
\38[‘1 line 108 102.3 . . i 000000000 [Taurine; monoclinic

P21 /c(#14)]
O B.1 processout 0 OO (0O 1)00O

00000000
P2y /c(#14)]

[Taurine; monoclinic

[Space group # 14] [setting i 1]

The selected space group symbol is:|[P21/c

0 B.3 processout 00O (0O 3)00
O0O0O0D0O0OO0 [Taurine; monoclinic
P2 /c(#14)][ setting #1000 B.5 [p.30]
00® CELL CHOICE 10000000

000000000 0D0o0ooOoooooO
gooooooooobooobobbooooogd
0000000 CrystalStructure 4.1 00 00O
0000000000000000000000

0000000000000000000000
0 §3.2.3[p.17] 00000000000

000000000000000000000
0000000000000000000000
00000D00000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000

0 B.1OO B20000 B3O0ODOooOooOO
00000 Varimax Dual Part 2000000
2.7[p.4] 0 O View output file 00 00O OO0
gbooobboooboooobooobboooo
Oprocessoutl D0 O0OOO0DOOOOOO0OO0O
gooooooooboboboboooooo
dddoooooooobobobbooboooboooo
oooooo 3.11, [p.18]03.12 [p.18)0 0 3.13
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0B.1 14000000000 (Bravais lattice) 000 00000000000000OO0OOO

0000000D00§B.2[(p.30)000000O0ODODO
g% (Crystal system) il (a, b, ) VLt T
7t (ZERBEES) | WA L ) (P.R)

oooo
T R i -
4,B,C) ) F)

P
=B (ricinic) azb#c ‘i
1 %[ # 8
T (#,42) atpry nﬂ

a#xb+#c

i?v"ﬁ% (monoclinic) | & By PHbH

2/m (#3 ~#15) 2 5=90°
12(f)#90°
RF axb#c
(orthorhombic) a=p=y
mmm (#16 ~#74) =90° V
= a,bc Db | p
(IEijE') 2 S L
tetragonal) LonRARS
4/m (#75 ~#88),
Almmm(iRo 142 | “TPT
=90°
=k L
a=b=c
(trigonal),
T (#143 —#148) a=p=y
o ’ #90°
3Im#149 ~#167)
a,bc Db | p
VAWl 28R L
(hexagonal) 1O0HR5 A
6/m(#168-#176) | a, By DI -
6/ mmm (#177 —#194) | 2-5=90° Py Vi
1-(7)=120°
P
ST b L
a=b=c
(cubic)
= a=p=y
m3 (#195 ~#206) —90e

m3m (#207 ~#230)

[p.18]00 3.20, [p.20)03.21 [p.20]0000 0O
googno

0 B.1[p27]0000000000000 30
00000 @mE®Uoooooooooo 2
000000mMm@®ooooooooooo 10
gboooobogboboooboooboonboobg
000000000000 00ooDo@OoOooon
O00O0eeocdd AKIODOODOOD (even)D OO
(even)J DO (0dd) D0O0D0O0D00O0O00O0O
OtotlOODODOD0OO0OCOOOO0O000OOOOOD obsdO
0000000000000 0mM<I/sig>000
gobboooboooboooboobboo
0000000000000 0o0m@Ooood
O0000000obsdDDOOODOOODOOOO

000000000000 @meoooog
000000<I/sig>0000 10000000
000ARODODOOOOOODODDOOOOOO
00000000000000000«0000
000000000000000000@O000
000D00000000000000000% of
0/e000000000O0D0DO0KD, 0000000
k,l000000000000000D0000

0B2[p27006G000000000000
000000000 400000000000
0@M®OO00000000D00000onoog
00030000 6000000000000
Jo000000000oO0O0OoOoOos3o,40,60
0000000000000000000004Qd

O<I/sig>000000000000RKIODOO DobsdDOO<I/sig>000000000000O3
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0 B.2 DDDDDDD(D)DDDDDDDD 0 B.3 DDDDDDD(DDD)
OO000000o00o0obooooooooan
oo

MR | sy | PR T e
XN =S Fi
7| Gmmicmm) | GE )
e [JRE 5 [Eihss oL
KRR e (GiTae:w) (RRTHI 274 T) 2 [ = #E ) (] -
Eioa} 2\6HA 2 ==
A i = o '—- y Ll ! il 1 ’
(Mirror plane) 3 [B] =] dizH 3 A
N 31 B Al 31 ,A_
= ¢ - 4]
Bl | bore #EﬁiL:Im” I r 3. b Al 32 A
il 4 [ = 4 . -
e e . BE /il 4
Am@%}ﬁ a, borc| MAICEEIC | r : ! &/ f
(Axial glide plane) 54 4, & A 4, § } :
—— 45 B A 43 > ¥
(Double glide planc) e | T r 6 [ [ 6 ®
P 61 Bt Al 61 g
it £ BT !

(Diagonal glide plane) (I F 6, D A 62 p’

e ivieE | . o0 ] 63 _

(Diamond glide plane) i '&T 64 D A 64 “

65 & A 65 N 3

KRR O 1 o

eRGIGIE 3 A

4 [ =] B Wiy 4 ® g
Reflection conditions 6 [ ] A 5 a

General:

hol : [ =2n
0kO: k=2n
00l : [=2n

O B.4 International Tables for Crystallog-
raphy (2006) VOLADO OO O OO P21 /c(#14)
000000k OD0O0OOOOOkOODDOOIO
ooooo a0, 00000000000 O0DOn
goood

040600000000000000000
goooooooono

0 B3[p27000000000OO0OOOOO
00000000 P2,/c(#14) 0000000
ooooooooooon

O B.4 O O International Tables for Crys-
tallography (2006) Vol A 0 OO 0OO0ODOO
P2 /e(#14) 000000000 B.1 [p.27 O
0 B2[p2700000000000O0O00OOO
00000000000 P2,/c(#14) 00000
U oggoooon

oodooooooooooboboboobooo

gbooobbooobooooboooobbogo
ggo

Bl 0DO00O0O0OOODODOODOOO

gogoobooboooboooboonn
00oDoO0o0ooooooooooooo (S
Nishikawa; 1884/12/5~1952/1/5) 0000 00
Ooooooooooo (R W. G Wyckoff;
1897/8/9~1994/11/3) 00000000000
gogood

0B10O0O0O0O0O0OOO0OODODOOOOOO
0070000000000 O0OOOCOboOnOOg
gbboooboobooooobobooobooo
oboobobobooboobooooooooobooon
00000 400000000 OOOoOOO
(Bravais lattice) D000 00O

O00000o0oooo (00527470, 090-2203-
8789) 00 000D0DODO0LODUODODOO
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o @ ® @
P2, / C Cox 2/m Monoclinic
No. 14 P12/cl

® ©
IQUE AXIS b, CELL CHOICE 1
L ® ) a
% (7ﬁ7ﬁ_,; —
0 o =)

oL PR

113 =
Lo

I ] |

| | —

I I O

Y

C

O B.5 International Tables for Crystallog-
raphy (2006) Vol.A O P2i/c(#14) 000D
ggobbbooobobbuooobbuoooobo

dooodoooobooooooooooooo
doodoooooooobooooooooao
dooodooooooobooooooooon
goood

0Bl [p28) 000000000 OOOOO
International Tables for Crystallography (2006)
Vol.A, Chapter 7 00 O0OO0OOD0OOOOOOO
doboooooooooboooooooooan
doooooouoooooboooooogoao
doododoooooooboooooboooon
B.1 [p.28)00 B.2 [p.29]00 B.3 [p.29] 0000
0000d0oodoo2000000000004d
goooooooogooo

B2 DO0OOOO

O B.5 O O International Tables for Crystal-
lography (2006) Vol.A, Chapter 7 000000
P2, /c(#14)000000000000000
P2,/c0000000000-000000 [H-M

00 (Hermann-Mouguin notation)|00 @ C3, 0

00000000000 (Schonflies notation)O

0®2/mO00000000® MonoclinicOO O

O B4 ODODOOOCDOOOO

T a7 | 5 | ROFRIFGHER L2204 4l
AJEDHET | A | hkl: k+1=2n A 12/n1 (#15)
BIEOMET | B | hkl: h+1=2n B2/nll (#15)
CEUHT | C | hk: h+k=2n ¢ 127¢1 #15))
LSS I | hkl: h+k+1=2n 12/b11 (#15)
T 1 F hkl: h+k,h+1,k+1=2n

O BS5 OD0O0OOOO0OOOOOODOUOOOO
goooooboobobooooboon

3 7 0D 44 B " e ESLE )
L") TR (THIER L 2251 &

il i (a) b hol: h=2n P 12i/al (#14)
i i (a) c hkO: h=2n P 112i/a (#14)
LR SETTE) a Okl: k=2n P21/b 11 (#14)
Ll SESAl() ¢ hkO: k=2n P1121/b (#14)
il i () a Okl: 1=2n P2i/cll (#14)
M () b | hOI: I=2n (pr2ve1ie)]

T HEME T (e) a hkl: k+1=2n

M (e) b hkl: h+1=2n

ZE R (e) [ hkl: h+k=2n

Sk £ WLt i (n) a Okl: k+1=2n B2/nll (#15)

RFAMGER@) | b | A0l h+l=2n  |[C12/cl (#15))

o F R AE I () ¢ hkO: h+k=2n | P112/n(#14)

0D0mM® No. 140000000MM ® P12;/cl0
0000000000-000000 [H-MO
000 (Hermann-Mouguin full notation)] (D
UNIQUE AXIS p00000 00000000
0MOM®DM®ID c000D000000®O
000000 10000000000 ® CELL
CHOICE 100000000000000 B.3
[p.27] DO setting #1000 0000 M @M @0
02, 00000000000GO0O0OD0 2,00
OD0000000GOOOD®GOO00 cO000
D00000@IDONOmM®OOO0O0non
000 za+yb+2c0000M®GIODOOOOO
0000 —za+(3+y)b+(3—2)c0@D®OOTO
00000000 za+(3—y)b+(3+2)clO
0000000000000000000000
ODmM®GOD (00)M®oo (0o0)0o Qo0
0000000000000@OO (00)00o0
00000000 OODO0O0O0O00 (,)oo0
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0O B6 OD0OD0O0OO0OOOOOO

SR SR
LEABIOLTR | ETM R LA 4 11

2, B Al a h00: h=2n (P2,2,2, (#19))
P12, 1) )

2, B A b | 0k0: k=2n
Craer@s)
[P 2,2,2, (#19)

2, B A ¢ 00/: 1=2n 2,212, (#19)

3, R A ¢ 00/: [=3n

3, BH A [ 00/: 1=3n

4y B A ¢ 00/: I=4n (P4a2.2 #92) )

4, B A ¢ 00/: 1=2n

4y & A c 00/: [ =4n (P 452,2 (#96) )

6, HH A ¢ 00/: [=6n

6, O H A c 00/: I=3n

63 DA ¢ 00/: [=2n

64 DA ¢ 00/: [=3n

65 O H A ¢ 00/: I=6n

O B.7 International Tables for Crystallog-
raphy (2006) Vol.A, Chapter 3.1 00O

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) |Plml (6) |P12/m1 (10)
k |P121 P12/1 (4) P12;/m1(11)
h Plal Plal (7) |P12/al (13)
D[z X |P12/al P12,/al(14))
] Plcl Plcl (7) [P12/c1(13)
@ ] k |P12/cl P12,/c1(14))
h+1 Plnl Plnl (7) |P12/n1 (13)
@[k _[PT2/n1 P12,/n 1 (14))
h+k h k |Cl-1 C121 (5) [Clml (8) [C12/m 1 (12)
h+k hl k |Clel Clel (9) |C12/c1(15)
k+1 ! k Al-] A121 (5) |Alml (8) |A12/m 1 (12)
k+1 h,l k Alnl Alnl (9) [A12/n1(15)
h+k+1 |h+1 k n-1 1121.(5) |Nm1 (8) [112/m1(12)
h+k+1 |hl k |al Nal 9) |112/a1(15)

gboooobogbboobog

H-MOOOOOODOOODOOOO B [p28) O
l00000obooo0o0oooboboooooo
0000 POOCOO0OOOODOOOO)0OO
ROODDODDO)DOO0DODODOOODOODOO
00000000 A, B, CO0O0O0OODOO0O IO
0000000 FOOOODOOa,b,c0OOnO
000000000000 A, B,CcOooooO
oooooboobobooboboooboobobo

000000 H--MOOOOODOOO COoogo
00400000 [Amm2(#38), Abm2(#39),
Ama2(#40), Aba2(#41)|0

0000 HHM 00O O0O0P12y/cl00 0a O
0 cO00D00OOOOODOD ()ObOOOO
00000 2,0000 (2)0 ¢000 () O
gogogooboboboobobooooo
Joo0o0oodoDooOoooooooonD4o
00000 H-MOOOOP2;/c0000000
a, b cO00000ODOOCOOOODOOOOOON4
0000000000 H-M ODODOOP124/e1,
P12,/nl, P121/al, P112i/a, P112i/n,
P112, /b, P2,/b11, P2,/nll, P2,/c110 9 O
ugooogoo goboogooboooogo
00oddodooo H»-MOOoOoOoOoOooooo
00 0 P22:2; (orthorhombic #19) 0 OO O
a, b c0000000D00OOOOOODOOODO
H-MOOODO P2,2:2, 0000000000
goooooad

00000 15 (0 B8p32) 00000 H-M
000 C2/c00HMODOOO C12/cl 00
00000000000D00D0 I12/e1 0000
000 Bl [p28) 00000000 DOOODOOO
ddddoooooooooobono

B3 0000000

do0oooooooooooooog B.1O
[p-27] O B.2 [p.27] 0O OO process.out 0 0 O
000D000D0D0o00oooooonooes.2.30
320000 3.21 [p.20] 00O OO0 DO Interna-
tional Tables for Crystallography (2006) Vol.A,
Chapter 3.100000000000OCOOOO
00000000000 DO0OO 3.26 [p21] 0O
doddooooooooooobobooooooo
dddooooooooobobobooooooo
gododoooogd

0O B.70 International Tables for Crystallog-
raphy (2006) Vol.A, Chapter 3.1 000000
ddddoooooooooobobooooooo
pdf 000 O0DOCOO0ODOOOOOOOOOO In-
ternational Tables for Crystallography (2006)0
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HEL Utilities Graphics Tools Window Help

Atoms
Atoms (Global) Space Group Menu x|
231 Cancel |

Unit Gell
Formula
Laue Group
Space Group
Radiation
Diffractometer
Title

Orientation matrix
Client

Crystal description
Data collection
Summary

~Crystal System —
" triclinic

' monoclinic
¢~ orthorhombic
" tetragonal

" trigonal

" hexagonal

" cubic

Current Symbol # 13 %ﬂg}g
P21/c #13 P/
#14 P21/a

#14 Pin
#15 Cic
#15 I2/a

TS 0 0 00 @0 i el il @ 1 e )
oo
gsn
]
b=l
= =
=

i e i R R R

0 B.6 CrystalStructure 4.1 0000000
00000 (00DO0oooon)

0000000000000000000000
ooooog

0000000000 B.1[p.27]000000
O0D00000000000 AKIDDOO0O00OD
D0D0D0D00DD0O0O0AK OO0 ()OO0 (o) O
0000000000000 DODODOO B.7OOO
O000AKl Okl REODDDODODOOOO0ODODODO
D0000000Ah+kMh+IMDh+k+100
D00000000=2p00000000000
0000000000000000000000
0000000000000 200030000
Oooo00ooon

000000000000 3.20, 3.21 [p.20] O
O0000000000OmMEmEI000O
0000000 322,323,324 [p21] 0000
000000000000000

0000000000 B.A [p.27)0@m @00
00001000000000000000000
ROI000 0000000000000 0OO
0000000 B [p27]0@00000200
O0000000000000000k0000 &
000000000000 (000000000
0000000000000 000000 B.7
[p.31100 200030000000 I(=2n)0
k(=20)000000000000000000
0B7[p3]00@000000HMO000

ap
o o] [¢]

O B.7 International Tables for Crystallog-
raphy (2006) Vol.A P1(#2) 00000000
jjdddoooooooooooooooo
goon

0O B.8 International Tables for Crystallog-
raphy (2006) Vol.A C12/c1[C2/c|(#15)0 0
gooooooooooboooooooooo
ooooobooooooooo

P12,/c100000 HM OO OO P2 /c(#14)
0000000000000 0000moOn @0
0oooOoooooooooooooooO H-M
dooooooooooooooo e-M OO0
000 P2, /c(#14) 000

000000000 CrystalStructure 4.1 0 0O
00000000000 B.600O0OO0OParame-
ters 00000000 Space GroupO OO0 000

O Space Group Menu 0O OO0 0000000

0 B.7 [p:31]00M @M @0000000H-M
0000 P12y /al, P12y/cl, P12,/n1 0000
0000000000000000000000
0 P2,/c00000Applyll OKOOO OO OO
ooooo
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O B.9 International Tables for Crystallog-
raphy (2006) Vol.A P212:121(#19)

' / /

O B.10 International Tables for Crystallog-
raphy (2006) Vol.A P12,1[P2(#4)]

B4 0O0000O0OODOOODODOODO
goon

0 B4,B.5,B6[p.31] 0000000000
0000000000000000000000
00000000000

000000000000 000000
00 000P2 Je(#14), PI(#2), C2/c(#15),
P2,2121(#19), P2,(#4)0 00500000
0000000000000 8% 000000

0000000000000 0PI(#2),
P2y /c(#14), C2/c(#15) 000000000
00000000000-000000 0000
000000 I000000000 mOOOO
000000 a, b, ¢,d e,n 00000000
0000000000000000000000
0000000000000000000000
0000 (LOD0O0O0d0)0000000Dn
000000000000000000LOOd

0000000000000000000000
00000000000000000000

000500000000000000000
0000000000 B4, B.5, B.6 [p.31] OO
00000000000000
B4.1 000 P12,1[P2/c(#14)]

000 P2y /e(H-MODOOO P12,/c¢l) 000
00000 B5 [p30] 000 ¢cO00D0O0 B.6
[p.3]] 000 bODOOO 2,00000000
00000 BS5 [p30] 00000000000
000

0000000000000 OO0O0O0O0O
00000000010000000000020
0000000000000000000000
0000000000000000000000
000000000000000000000

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

0000 B4 [p.29] O 00O OInternational Ta-
bles for Crystallography (2006) Vol.A 0 00O
gobooo

B.42 000 PL(#2)

0B700 PI(#2) 00000000000
obobobobooboooboooooooobooon
goboooboobobooboooboooboo
gogbogoboobobooboooboooo
gogboooobooobod

B.43 00O C12/cl[C2/c(4#15)]

Cl2/c1 00000 COOODOOOOOOO
0000o00oooooooooooo A0oOOo
00BO00DDCOOOOOOOODOOOO
000000 Coo0oooooooooooo
000 B4 [p30) 000000000 hklODO
obOo0obOOobO0o0obOool1oboooDbooD?
ogooobobobooooooooboboboooon
OO[hkl : h+k = 2n], [RkO : h+ k = 2n],
[hOl : h = 2n], [0kl : k = 2n], [A00 : h = 2n],
[0k0: k=2n] 000000
O0B8OObODODODOODOO cODOOO nO
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O0B O000000OO0O0O0O0O0O

OO00bODOOODO 20000000000

0B5[p30]00 cO0000nOO0O0ODOO
00000000 0ooooohol: hyl=2n]
000000000 B6[p3l]00 bO0OO 2
000000000000 0O[0k0: k=2n) 00
googd

gbobooobogboboobobooobooon
ooboogon

hkl : h+k=2n,
h0l : h,l = 2n,
0kl : k = 2n,
hkO : h+k = 2n,
0kO0 : k = 2n,
h00 : h = 2n,
001 : [l =2n.

B.4.4 000 P212:2(#19)

0 B9 [p.33] 00 P212:21(#19) O00a, b, ¢
0 0000000 2,000000000000
00000 B6[p31]000000000000
0000000000

h0O : h = 2n,
0kO : k= 2n,
001 : | = 2n.

B45 000 P12,1[P2(#4)]

P2,(#4)00000000000 H-MOOO
00 P12,1, P112,, P2,110 30000000
00000000P12,10000000000
0 B.10 [p.33) 00 P12,100b0000 2
000000000000 B.6[p.31]00000
0000000000000

0kO: k=2n.

BS 0O000OO0ODOO

000000D000000000000000
ooooo

0 B.1[p.28], B.2[p.29], B.3[p.29] 0000 O
00000000000000000000000
000000000D0000000000000
0000000000000003000000

0000000000000000000000
00000000000000 0000000
0000000000000000000000
000000000 0000000 Fyy O
0Do00O0o0ooo

Fri = / . p(r) exp[—i27(h - r)]dv.

= / ) p(r) exp[—i27w(hx + ky + 1z)]dv.
“ (B.1)

oooof,,dwD0000 10000000000
p(r) 00000000 r (=zatybtze) 00O
D00000h(=ha® +kb*+ic*) 000000
000D000000000000000DPart
100000000 A00DDDOODOO
NOODODODODOOO0000000
0ooDoo

Pl (x)] = p[T O (r)],

Fy0000000000 (B.1)0000000
000000000000 NODOOOOOOO
00000000000000000000

ie{0,1,---,N —1}.

N-1

> plTO(x)] expl—i2rh - TO(r)] = 0
=0

ggog
N

[ay

exp[—i2rh - TW(r)] = 0
=0

gbooobobooboobobooboogoo
ugo

B51 0O0O0OO0OOOOOO
0B4[p30)0000000000ODOOOOO
ggboooboobobooboooboooo
gogbogoboobobooboooboobo
googood

B51100000O000O0
cooooooooOoooooooooooO

pITE (0)] = plT (r)), i€ {01},
Téo) (r) =za+yb + zc,
(

(B.2)

1 1
Tél) r)=(z+ —)a+ (y+ 7)b + zc.

2



BS5 000000000

35

0(B2)0000D0O0OO0OODOODOO

> expl[-i2rh - TS (r)] = 0. (B.3)

1=0
0000 (B3)O Y oooOooooooo
fe(h,r)OODODOOOODDOOO

fC(h7 I‘)

:emﬁ—mwmw+~%)+k@+~%)+wn.

fe(h,r) 0O (B3)D Y. 0000000000
000000000000000

fC (h7 I')
x {expl=i—-(h + k)] + exp[+i—-(h + k)])

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

feh,r)DOODODODODOODOODOOOOOO
goooobogn

COS[%(h + k)] =0.

h+kO000D0D00D000000000O0O0O0
0 (0000000000)000 B4 [p.30] O
000

hkl: 0O h+k=2n

00oo0ooooooo!looogogo
A0D0D0OO0OOBOOOOOODODOOOOOOO
gooooboobobooobooon
B512000000000

0000 (J)OUOooOOOoOoooOOoOoooOooo

Pl (x)] = plT " ()], i€ {0,1}.
TI(O)(I') =za+ yb + zc,

1

1

TV () = (¢ + 5 )a
1

1
+ (2 + 7)c

0(B2)0000OD0OOODODOODOO

1
> expl[~i2rh - T (r)] = 0.

1=0

(B.4)

0000 B4 0O Y 0000000000
fr(hr)DDDODOOOODODODOO

fr(h,r) = exp{—i2n[h(z + —)
)

)N}

‘*—‘.-lk‘r—l

+k(y +

»m‘»—l%

+i(z +

fr(h,r) 00 (B4)O Y, 0000000000
000000000000000

f[(h, I')X
{exp| — i%(h +k+1)]
+mm+rg{h+k+ou

=2fr(h,r)cos[—(h+k+1)] =0.

T

2
fr(h,r)000000000000000O000
Doooooooo

cos[%(h +k+1)]=0.

h+k+00000000O0OOOOODODOO
000 (0000D00000D)00nD B4 [p.30]
ggog

hkl: O h+k+1=2n

ooooooo
B51300000000O
0000 (F)D0ODOODmOOoOooooooo

plTH ()] = pITV(x)], i€ {0,1,2,3}.
TI(;O) r) = za+yb + zc,

(
(

1 1
TZ(;‘I) I') =za-+ (y + ?)b + (Z + 7)C,
1 1
T (x) = (z+ 7)3—1' yb+ (2 + 7)07
(3) .\ _ 1 1
TF (I‘) = (x + 7)3.4‘ (y+ 7)b+ zC.

0 ((B2)00D0OUO0OUOUODDOOOOOO

3

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

(B.5)



36

O0B O000000OO0O0O0O0O0O

D000 (BSOS 0DOO0DODO0ODOO0OOO
fr(hr)DDODODOOOODDOO

fr(h,r) 00 (B5) [p.35] 0 Y. 0000000
000000000000000000

fp(hﬁr){expf—i;gf( h—k—1)]
+eXp[—i%( h+k+1)]
+exp[—i%(—|—h k+1)]
—i—exp[—i%(—i—h +k—0]} (B.6)

— 2fp(h, r){exp(—l—i%h) cos[%(k‘ )]
+exp(—i%h) cos[%(k — ]} =0.
(B.7)

fr(h,r) 000000000 DO0ODOODOOOOO
gooooobogn

(k+1)] =

(k—1)] =0.

cos|

cos|

w‘:}w‘a

k+!000000000 k—(0000000
000k (00000000000000000
0000000k+!(=2n0000000A00
00000 (B6)O h, k, (000000000
0000 h+k, h—kDOO h+1, h—100
0000 (B7)000000000000000
000000 (0000000000)000 B4
(p.30] 0000

hkl: O h+k=2n,
hkl: O h+1=2n,
hkl: O1l+k=2n.

0000O000O0ooOoOAa k0000000

gdoooobogooboooog

Bb52 0O0O0O0OOOOO
gooooooooooobooLooooo

00000000000 DO00o0OoOoooDdo

goboooboobobooboooboooboo

goog

B521 000000000
bO0OOOOOOODO %bl]l][l cOUOnon

Jgdoodooooogooooogod
[ 0 .

pITS ()] = p[Ty)(x)], i€ {0,1}.
(O)(r) = ra+ yb + zc,

1 1

T(l)(r) =za+ (— —yb+ (=

2 2

0 (B.2) [p:34 000000000000O0

+ z)c,

1

S~ exp[—i2rh - TS (r)] = 0.
1=0

000D (B8) O Y OoOoOOoDOOOOO
fee(h,r) D0 0O000DDOOO0O

(B.8)

fBc(h,r) = exp{—i2n]hx + k% + l(% +2)]}

fr(h,r)00 (B.8) O S 0000000000
000000000000000

ch(h,I')X
{exp{iznlk( —9) +17])
texp{-i2nlk(— —y) +1 1))

= 2fgc(h,r) cos{%[kz(l —4y)+ 1]} =0.

fr(h,r) 000000000000 cos{ } 00
000000000000000000000
O00ARO0D000kK=00/00000000000
000 (0000000)000 B.5 [p.30] 00
oo

hOl: 1 =2n

ggbogoboobbooboooboobo

00 BS5[p30)0000000O0O0ODOOODO

B.52200000 (e0D0O)000OO
00000 (e00O0)0 bOODOOOODOO

00000000000 +a000 4+cO0O

goboooboobobooboooobooboo

gjdddooooooooooooo %CD

gud %aDDDDDDDDDDDDDDZlDD

ooooo0oboooboon



BS5 000000000

37

OO0000O0ooooooopbOoOooooon
00000 (e000)000O00D0OO0O0OOOO
googo

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

1
TV (r) = (z + 7)a —yb + zc,

1
Tge) (r)=za—yb+ (2 + ?)c,
1 1
TE)(r) = (x4 Jatyb + (= + e,

0 (B.2) [p34 0000000000 O0OOO

3
3" exp[-i2rh - T (r)] = 0. (B.9)
=0

0000 (B9 O Y 00O0oDDODOO0OO0ODOO
fe(h,r)DDDODO0O0DODODOOO0O

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

4

fr(h,r) 00 (BYYD S, 0000000000
000000000000000

fBe(h,r)x
{exp{—izn[-h— +ky — 1]}
+exp{—i2n[+hp — ky - z%]}
+exp{—i2ﬂ'[—h% . z%]}
-%exp{—d2wﬁ%hiif+—ky—%l{}ﬂ}}
= 2fpe(h,r)x
{exp(—iZwky) cos[%(h +1)]
+ exp(+i27ky) cos[%(h - z)]} —0.

fBe(h,r) 000 exp(£i2rky) 00000000
D0D00000000000000cos[Z(h+
D =0000 cos[Z(h—1)] =0000000
h+10 h—1000000000000000
0000000 k0000AD AODOODOOOO
00000000000000000000 (0

00o0o0oo)O

hkl: h+1=2n

goobooon
o0oo0oooooOooOoOooooDog B

[p30) D0 000O0OOOOOOOOOODOO

gg

B.52300000 (nODOO0)00D0OO
bO0OO00OO00OO00ODODOOODOOOOOO (n

000)000000o0ooOooooooooo

pITS)(r)] = p[Tgn(r)], i€ {0,1}.
T}(Bog(r) = za+ yb + zc,
1 1

Tp)(r) = (5 +a)a—yb+ (5 +2)c.

0 (B.2) [p34 00000DO00DOODOO

1

3" exp[—i2rh - T, (r)] = 0.
=0

(B.10)

0000 (B10)O Y. 0000000000
fe.(h,r)000O0DO0OO0OOCOOO

Fim(h,1) = exp{—iQW[h(% +a)+ l(% +)).

fn(h,r) 00 (B.10)O0 S 000000000
0000000000000000

fen(h,r)x
. 1 1
{exp{—127r[—hz + ky — lz]}
+exp{—i27r[h% Y z%]}}
= 2fpn(h, ) cos{%[élky —(h+0D]} =0.

fen(h,r) 000000000000 cos{ } OO
000000000000000000000
O00k=00h+/00000000 B.5[p.30] O
0000000 (0000000)o

hOl: h+1=2n

0000000000000000000000
000 B5 [p.30] 0000000000000
B53 000000000

0 B6 [p3l] 00O p, D0O0OO [p €
{2,3,4,6},1 < ¢ < (p—1)] 0000000
0000000000c0000p, 000000
0000000 pO0O00O00O00O0D0OD0O0



38

O0B O000000OO0O0O0O0O0O

0000 [i€{0,1,---,p—1}] 00 T (r) O Or
00000 2rxi/p000000000 (ig/p)c
0000000000 B6 [p3l]0000000
21,42, 6;0000000c0000¢/2000
000 (00)00000000[000: I=2n]0
0000 (0000000)000000

000034, 3y, 62, 6, 000000 [0000 :
| =3n]04,,4;000000 [000: | =4n]06y,
6; 000000 [0000: [=6n 0000000
0000300006000000000000
000000000000 C [pd40] 00000
0oooo

0002, 4,40000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000000000 C
§C.1.4 [p42] 0000000000
B5310000 (2,)00000
+—a++b000000cO000 2,000
00000000000000000

IS (r)] = pITY (r)], i€ {0,1}.

1
TQ(?)(F) = (7
1
T3 (r) = (

1
+x)a + (7 +y)b + zc,

0 (B.2) [p.34 00000000000000

1
> exp[-i2rh - T4 (r)] = 0.
=0

(B.11)

D000 (B11) O Y 0000000000
fo,(h,r)00000000DO0DO

fo,(hyr) = exp{—i27r[h% + k:% + l(% + 2)]}.

—x)a+ (% —y)b+ (% + z)c.

fo(h,r) 00 (B11)D Y 000000000
0000000000000000

f21 (h, I')X
{exp{—iznlhz + ky - z%]}
+ exp{—i2n[—hz — ky + l%]}}

- f21 (h7 I‘) x
cos{%[él(ha: + ky) —1]} = 0.

cos{ }00000D00OO0OO Ak=0,1000
00000000 B6[p3l]000000O0OOO
0 (000O0o00o0)00oooooooooo

| = 2n.

bOOODOOOO 2, 00000000000
0000 B.6[p.31]0000000000000
00000000
B5320000 (4)00000

00000 c000 40000000000
0000000000

plT (0)] = TV (x)], i€ {0,1,2,3}.
1
fﬂ?@)=+wa+yb+4§Q

3
Till)(r) = —ya+zb+ —c,

8

)
T4(12)(r) =—za—yb+ <

7
Tﬁ)(r) =+ya—zb+ 5

0 (B.2)[p.34 00000000000000

3
>~ exp[-i2rh - T(P (r)] = 0.
=0

(B.12)

0000 (B12)0 S 0000000000
fi,(h,r) D0O0OODOOOCOO0

fu. (h,1) = exp(—i?wl%).



BS5 000000000

39

fu(hr) 00 (B12)D S 000000000
0000000000000000

f41 (h,I‘)X
{exp[—i27r(+hx + ky — l%)]
1
+ exp[—i2n(—hy + kx — lg)]
1
+exp[—i27(—hx — ky + lg)]
. 3
+exp[—i2n(+hy — kz + lg)]}
= 2f4,(h,r)x

{exp(+i27rl%) cos{%[él(hx + ky) — 1]}

+ exp(—i27rl%) cos{%[él(hy — k) + l]}}
=0.

h,k=000!00000000000C0O 100
0200 cos{ }0 10 —1000000000C
gboooobogobboobooobooonboobg
gbooooboooboooboo

exp(—i27rl%) + exp(—i27rl%)
m l
:2cos(7-?)=0.
DDDDDZ/QDDDDDDDDDDDDDDD
oooooooogoooooolhk=000
0!/0000!/200000000000000
(000000O0)0D0D0000O0O0oOOooOoO

ogog
00l: [ =4n.

000000000 (43) 0000000000
0ooooo

B.5330000 (4,)00000

00000 c0004, 0000000000
0O0O00000O000

Pl (r)) = pTY ()], i€ {0,1,2,3}.

1
Tig)(r) =+za+yb+ —c,

4

3
T4(21)(r) = —ya+zb + i

1
TE)(I’) = —ra—yb+ 7o

3
Tg’) (r) =+4+ya—zb+ e

4+ 0000000000000-2-¢c00000
D007 (), V() 0000 B¢, TcOD

0000000000000000 +c, 2¢O
00000000000000000

0 (B.2)[p34 000000000DOOODOO

3
Z exp|[—i27h - Tél(;)] =0.
1=0
0000 (B13)O Y, 000DO0O0OO0O0O00
f,(h,r)0DOD0O0OOO0ODDOO0DO

(B.13)

fu, (h,1) = exp[—i27r(l%)].

fi,(h,r) 00 (B.13)0 S, 000000000
0000000000000000

fa,(h,r)x
{exp[—i27r(+hx + ky — l%)]

1
+exp[—i2n(—ky + hx +1—)]

4
+exp[—i2n(—hz — ky — l%)]
1
+ exp[—i2nw(+kx — hy + lz)]}
= 2f42 (h7 I‘)X

{exp(—l—i27rl%) cos[2r(ha + ky)]

+ exp(—i27rl%) cos[2m(kx — hy)]}
=0.

00000000000000000Ocos[]0O
O00o0ooooooD A kEk=000000000
ggbuogobuobbooboooboobo
gobooo

1 1
exp(fiQﬂ'lZ) + exp(+127TlZ)

T

= 2cos(—1) =0.

000000000 (4)00000 (00000
00)00000o0oOooooo

00l: [ =2n.

0000 (63) 00 0000000000000
00000000 C§C25[pd5 000000
goog



40

00 C

Joboootddbbootduood

BN

P4
A
ol

TPy A VA
\
2\ A/
6 A- \ 6
Y W g
Y /\ 2

1
3

1 1
3 3

O C.1 International Tables for Crystal-
lography (2006) VolADOD O O O O O O
P3121(#152)

gbobooboobooooboobooboboooo
googon

gobooboooboobogoboobogon
gbobobobobobooooboboon
hkillh+k+i=0)0000 4000000
goooobogbobooboooobooonbooba
obooboooboobooobooooboo3gn
Oo0Dbe6000D00O0O0DOOOODOODOOO
good

Cl 0OO0ODoOooo

C.1.1 International Tables for Crystallogra
phy (2006) VolAD OO OODO

O C.10 International Tables for Crystallog-

raphy (2006) VoLA 00000000000

P3,21(#152) D0 0O0D0O0OO0ODOO0OOOODOO

-0
+

O C.2 International Tables for Crystal-
lography (2006) VolADD O O O O OO
P3121(#152)

C20000000 P3,21(#152) 00000
0ooooooo
000000000000000000000
0000000000003 000 c0000
O000aD00 bOOODOO0OO0O0DOO 120°(=
27000000000 C10000000¢c
00003, 000000000a00bO00
02, 0000000000000000000
0002, 00000000000000000
000000000 §C.14 [p42) 0000000
C1l2 00000O0O0D0D0000000
0C300000000000000000
000000000000000000000
000
c00300000000000a00 bOO



C.l O0ooooQ

41

*
b b
1
a2
* *
32 a]
a b,
e ¢’
K3
b b,
a
0
b, :
aO

0C3 00000000000000000
000000 (0)0000 (000)0000
00000

00000000 120°00000000000
0000 C.30000000a00 bOOOO0O
OO00ay O boOa; O bj0a, 0 b, 003000
ooooO
00000000000 a*, b*, ¢* 0000
ooooooO

b xc

a-(bxc)’

cxa
a-(bxc)

axb
~a-(bxc)
dddodoooobobobobobboboboobooo
00000 Ap23|000000OOODOO
0000000 af, b! (i € {0,1,2}) 00O
00000000 c3obouooooooooa
00000000000000a%, b0 af, b?
(ie{1,2)000000000000000

a; = —b;
= _a; +b;7
bi = a’ — bt
= —aj.

Oo00oo00o00oO0000000 haj+ kbj + ic*

goboooboobooooboon

hag + kbg + Ic*
= ka] +1ib] + Ic”
= ia; + hbj + Ic*,
where, h + k+ i =0.

h+k+i=00000000000hkk:lO 4
0000000000000000000000
3000000000000000000000
0000000 ag, by, ¢ 0000000003
0000 110000000000000a?, b,
¢ 00000000 1200a3, bs, c* 0000
0000210000000000000040
000112000000000000121 00
211000000000 3000000000
000000000000000
C13 3,0000000000000

00 BO §B.5 [p34 000000000 3
0000000000000000000000

00000 c000 3, 0000000000
0000000000

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

T3 () = way + yby + (- +2)c,

2
T2 (r) = zag + yby + (= + 2)c.

- (C.1)

oo0g c3touoooooooooooo

a; = by,
b; = —ag — by,
az = —ag — by,
by = ag,

00000 (C1)ooooo

T3 (x)] = pIT3 (r)], i€ {0,1,2}.
Tg(?) r) = zag + ybo + zc,

(
(

1
73} (r) = —yao + (x = y)bo + (- + 2)e,
@) _ 2
T3] (r) = (—x 4+ y)ag — xbg + (? + 2)c.
(C.2)



42 OO0 C D0000000000000000000

0 (B.2)[p.34 00000000000000

2

Z exp|—i27h - T?Ef) (r)] =0.
i=0

D00O0D0O0O0 Y 0000000000
f3,(h,r)00000000DO0DO

f3,(h,r) = exp[—i27(lz)].

(C.3)

fs,(h,r) 00 (C.3)0 S, 0000000000
000000000000000

fa,(h,r)x
{exp{—iQﬂ'[hw + ky|}

+wﬂ}ﬁﬂ4w+ﬂx—w+kéﬁ
+exp{—i2n[+h(—z +y) — kx + l%]}}: 0.

0000 exp{ } 000000 [ha+ky], [~hy+
k(z—y)], [h(—z+y)— k] D0DDOO00O0 z,y
000000000000000 2,y00000
0D0000000000R=k=4=00000
0000000000000000000000
000000000

1—|—exp(—127rl%)—|—exp(—127rl%):().

(C.4)
0000000 200000 30001 =3n0
0000000 100000000l =3n+10
00 Oexp(—i2n4-), exp(—i2r—=) 000000
l=3n+20000exp(—i2r3), exp(—i2r—+-)
gboooobogbobooboooboonboo
ooooobogoo

000l : I=3n.

3,0000000000000000000
0o00000000oo0ooo
Cl4 ab0000 200000000000
ooooooo
0C1[p40)0000z=-L10y=-300
002, 000000000000000000
00000000000000000000Ca
0a*0b0 b*000000000000000
0o0000o000oood

ap 000000000 a 00000000
0000000000000 C3 [p4ll 00
O000000a 0000000cO blO0
O000b;0000 a0 byODOOO0OOOO
0 4ap+by 00000000000 (y,2) =
4,5 000000a,0002,000000

2
gogbooooboooobogn

TS (r)] = p[TY (r)], i€ {0,1}.

TQ(IO) (r) = zay

1 1
+ (? + y)(7ao +by)
1
+ (? +z)c
BRI R
1
+ (7 +y)bo
+ (% + 2)c,
1
T3 (r) = (- +2)ag
1 1
+ (7 - y)(7ao + by)
+ (% —z)c
3 1
=(z+ T 7@/)30
1
+ (7 —y)bo
1
+(? —Z)C (05)

0 (B.2) [p.34 00000000 (000000
00000)000000

1
>~ exp[—i2rh - T3 (r)] = 0.
=0

(C.6)

0000 (C6)0 Y 0000000000
fo,(h,r) 0000000 DOOO00O0

fo,(h,r) = exp{—iQw[h(% + ) + k% + l%]}

fo,(h,r) 00 (C6)0 S 0000000000



C2 000000

43

O C.4 International Tables for Crystal-
lography (2006) VolADUO 0D O OO OO
P6122(#178)

Ooo0o0o0oooooooon
f21 (h, I‘)X
. 1 1
{exp{—iznlh(— = Sy) — hy - L2]}
. 1 1
+exp{—i2n[—h(— — 5y) + ky + lz]}}
= le (h, I')X
1

COS{QT[‘[h(% - ?y) —ky—1z]} =0.

000002, 000000000000000
0000000Ocos{ }0000A, k100000
00000000 y0000 20000000
O0Ocos{ } 00000 20 ~h+y00000
000 a 00 ay 0000000000000
0000000000000000000000
000000000000000000000 B
§B.5.3 [p.37] 000000000k I=0000
000 AO0D0000D00000D000000
0ooo
000000000000000000000
0000000000000000000000
ooooooo
000000by, 000 ag+by 000000
00000000000000000000 C1
[p40) 00000 3000 2, 00000000
000000 C3[p4l]00000000000
0000000000000 ag,by(ie{0,1,2})
0000000000000000000000

O C.5 International Tables for Crystal-
lography (2006) VolADOD O O OO OO
P6122(#178)

0000 af,bi(i€{0,1,2}) 00000000
000000000000 C3(p4l] 0000
0000000000000000000000
C.1[p40) 00000 2, 0000000000
0000000

C2 O0ODODOO

C.2.1 International Tables for Crystallogra-
phy (2006) Vol AODOOOOO

O C4 0O International Tables for Crystal-
lography (2006) Vol,A DO OOOODOODO
P6,22(#178) 00D 0D D0DO0DODOODOOOODO
C50000000 P6,22(#178) 00000
gooooogad

000000000 C.1 [p40j00 C.2 [p.40]
0000o0oooDoOooDoooooo c400
000002, 000000000 C.3[p4l]O
0000000 a500 bjO0O0D0O0OOOOO
0J0000o0o0ooooooooooono C500
dddooooooooobobobooooooo
0000bO0bOO00OOo 2000000000000
goboooobooboboobboooboooo
googoogo
C22 e00000ODOODOOOOOOO

00 (00)0D0ooooOooooooo ¢33
[p41] 0000 ap, b DOOODODODOOOO



44

OO0 C D0000000000000000000

400 (i €{0,1,2,3,4,5}) 00000000
00000 a, b, 0000000000000
ooooo

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

O000000O0zay+ybo 0OO0O %DD
(16{0,1,2,3,4,5})DDDDD r;a9 + yibo O
goooooogooboooooa

o =7, Yo=Y,

T ==Y, Y1 =7,

T2 = —Y, Y2=2—Y,
r3 = —x, Ys = —Y,

Ty =—T+Y, Y4 = — X,

T5 =Y, Ys = —T + Y.

C23 6,00000D000000O0O0
Ooo0dbcOOD G, ODODOOOOOODO
goooobogoo

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

1
Ty, (r) = (x = y)ag + wbo + (- + 2)e,

5
T6(15)(r) =yapo+ (—x + y)by + (F + z)c.

0 (B2) [p.34 00000000000000

5
3" exp[-i2rh - Ty (r)] = 0. (C.7)

1=0
D000O0O0O0 Y 0000000000
fe,(h,r)DDOOODOODOOOOO

fou (1) = exp[—i2n(L2)].

fe,(h,r) 00 (C.7)0 S 0000000000
000000000000000

fo, (h,r)x
{eXp{—iQﬂ'[hl’ + ky]}

+exp{—i2n[h(z — y) + kz + z%}}
+exp{—i2n[—hy + k(z — y) + l%]}
+exp{—i2n[—hz — ky + l%]}

+ exp{—i2n[h(—z 4+ y) — kx + %]}

+exp{—i2nlhy + k(—z + y) + z%]}}: 0.

gobooooboobobooboboooboooo
OO000o0oo000hR=k=:=000000
ggbogoboobobooboooboooboo
gugd

1
. 1
+ exp(—lelF)

2
+ exp(—i27rl?)

3
+ exp(—ileF)

4
+ exp(—ileF)

5)
+exp(—12wlf):0. (C.8)
[=6n0000000000CO0 100000
000l=6n+i(ic€{1,2,3,45) 00000 1
good 6DDDDDDD—2W%DDDDDD
dddooooooooooboboboooooog

hkil : | = 6n. (C.9)
0o00ooooonooooodesoonooon
ggooooooad
0C4[p43] 002, 0000000 3,00
0ooooodoobooboobooboboooooo
o0 l=6n00000000170=6n00
0000D00O0D0O0D C4, Ch5 [pd3] 000
P6,22(#178) 00000000000



C2 0DOOOOO 45

C24 6, 00000D0D00ODOOOOO goboooobgoon
6000000000 (CRoUuoooom C25 6;000000D000O00OOO
gboooobogoboog 6; 000000000 (C8)oouoooon

1 gogbogoobggoo

1
+ exp(—i27rl?) 1

2 + exp(—i2mnl ! )
XPp\—127T( ——
+exp(—i2nl—) P 2

3 +1
+1

1
1 + exp(—i27l—
+exp(—i2nl—=) p( 5)
3 +1

2
+ exp(—iQTrZ?) =0.

/=3,000000000000100000
0000l=3n+i(ie{1,2})00000 10
00060000000 2740000000
000000000000000000000

1
+ exp(—ile?) = 0.

/00000000 ooooooo 100000
00o0O0l00oooooo 100006000
gooo —QW%DDDDDDDDDDDDDD
ggbooooboooobogn

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

ooboobOoDbDoooboOobobe, 00000 oo



46

HRN

oooog LOoOoOo 17, 36
00000 3 LO 17
Joooogo 24
4000000 hkilODDOO 40, 41 M
MiTeGen O 5
A Monoclinic 27, 29-31, 33, 34
Aba2(#41) 31
Abm2(#39) 31 N
Administration 1 New Project 3
General 00 1 New Sample 3
Servers 0 0 2
Users 0 0 1 (@)
Ama2(#40) 31 | Orthorhombic 27, 34
Amm2(#38) 31
P
B PT(#2) 32, 33
Bravais lattice 27, 29 P112 34
P1121/a 31
C P1121 /b 31
C12/cl 32, 33 P1121/n 31
C2/c(#15) 32, 33 P12y /al 31, 32
Collect 3 P12 /cl 30-32
Collect and Process 3 P121/nl 31, 32
CrystalClear i P1211 32-34
1.3.5 i P21 (#4) 32-34
googo 3 P2;/b11 31
oooooooo 15 P2; [c(#14) 27, 29, 30, 32, 33
Cu P21 /cll 31
Culdgoooo 5 P2;/nll 31
Cubic 27 P2111 34
CuOOoooo i P212121(#19) 31-34
cOOO 30 P3121(#152) 40
P4,2,2(#92) 19, 22
D P4122(#91) 19
Door 00 0 i, 4 P43212(#96) 17, 19
doooo 17,36 | P4322(#95) 19, 22
do 17 | P6122(#178) 42-44
Process 3
E process.out 27
Ewald 23, 24 Project O 3
G R
General 00 1 Raxis RAPID 2
Rigaku 1
H
H-M OO 17, 30-34 S
Hermann-Mouguin notation 17, 30, 33 Sample O 3
Hexagonal 27 Schonflies notation 30
HeOOO i Screen 3
Screen Collect and Process 3
1 Servers 0 0 2
IpOO0OOOCOOOOO 3
T
L Taurine 27, 29
Laue 16, 23, 24, 30 Tetragonal 27
Login Name 3 Tools OO 2
Lysozyme 17 Tools OO OO 1




47

Triclinic 27, 33
Trigonal 27
U
Users 2
Users 0 O 2
w
Wyckoff, R. W. G. 29
X
oo
goooooo i
oooooooooo i
0
gooooooo 1
oooooooooo i
gobooooobobooobooobooboo i
go0o00o0oo0obo0obooobooooobooo 3
ooog 30, 36
oo
goooooo i
goboooooooo i
0ooo 23, 24
ooooo 23, 25
goooooooo 23-25
m]
gooooooooboo i
gooooooboobooo 5
googo 5
gooooooo 24
oooQ 23, 25
000 23, 25
ooooooooooo 24
gooo 25
goboooooooooo 23
ooog i, 27, 29, 30, 40
gooooooo 17
CrystalClear i
0O 29
goo 4
oo
goboooobooooo 5
goood 23
oooo 23
gooo 3
gooooooodg 5
ooooooooooo 5
goo 29
goooooo 8
OOoooooooooo 6
gooo 2
goooo 36
DDDDDDDDDD(DDDDDD) 5
m]
ooo 27, 33
Sample O 3
000 27, 40
oooooo
gooooooo 4
gooooooo i
ooooooo 4
goooooo i
goooooo i

oooooboooo 30
ooo(ooo) 27, 34
ooo i, 23, 27, 30, 36, 40
ooboo 30
oooooooo 3
oooooo 17
oooooo 11
ooo 27
oooooobo 15
ood

goooog i

goo i

goooo 4
oobooboobg 3
gooooboobooooo 3
oobooooooo i
O
ooo 23
ooog 17
oooo 28
oooo 30, 31, 35
ooooo 28, 29, 31
0oooo 27, 29
ooo 27, 29-31, 33, 34
oooo 29, 31, 33
oooooooo i, 4
ooooobooboo 17
0oo (ooo) 27, 34
oooo 31, 33-35
ooboo 16
Door 00O i
O

goooog 5
oooooo 24
CuOOOoo i
0
oobooboboooba 23
ooog 29
O
ooooo 1,2
ooog

goooogooo i
ooooooo i, 4
oooo 29, 30, 34
oooooobooo 23-25
ooooooooo 23-25
ooooog 27, 29
ooooooo i, 3
Project O 3
oobooobo i
HeO OO i
oooo-ooooog 17, 30, 33
ooo 12
O
goooobooooo 5
oooooooooooo 5
ooooobooboo 13
oooooboog i
oooooooo i
oooog 31, 35
O
ooboo 2



48 oo

oooo 8 ooooo i, 17
ooo 27

O oooooooo i

oon 16, 23, 24, 30 uooooo 1,3

oooo 16, 30 goooo 1

oooooooon 16 uoo 27, 40

oooooooo 23-25

oooooo 5, 6 d

oooo 29-31, 33, 34, 37-40 oooo 29




