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3. Rotation geometry
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WY CREZES g, R U—vEBAAE—LFRA)E a .
BAEZ b#E —HIBTLE L, ZDRRET Link 2F
v 7T BE, ZNLUE Main window THE& % B0 H LI
M7 T ZOAMEERRT 2 IFA—2—DAEELER
RENDEWS Z &Y ET,

|
Link
1

" ReciPro TIEAL TWA I 4 X —& —I3.

1t +Z,2M: +X, 39 +Z (IS L TWET,



4. Structure Viewer

A Structure Viewer - o
File  Tool ~ Shortcut hint

X
Mg
Al
S
®
o

H

Bounds  Atoms  Bonds and Polyhedra Unit Cell  Lattice Plane Coordinates  Information  Misc
® Bounds defined by unit cell O Bounds defined by crystal plane
Center Range Set center to Set range to
a [ME M: (000) (£% 16 %)
oo [Elsfz |5 (% % %) D)
clooo Bz |5 (2% %) (£% % %)
(+1 %1 £1)
(*1.5 £1.5 £1.5)
[ Show b s Opacity[07 |2 ] Clip objects by bound planes (] tide al

2932 objects were created (488 ms) and sent to OpenGL (27ms.)  Rendering time: 25 ms.

[em]] Zm T
Structure viewer |&. Main window TEIR L /=@ OEE%

=RITTHIFICHB L 9, Open GL 43 #F)AH L /=B % 1T -
TWb7H, WISLEETAh— RHPRETT,

EE@L%LmW%L#ﬁ ENEY, £ELICIFBEADA
AAEBEINET, ETICEEREBEOARIRRINET,
BEICIERFONBIAFTRENET,

< RERAE
UTFD&Sh~y RgFe2 T £ET,
* Left drag: [El%x
* Center drag: F1THE)
* Right up/down or wheel: LK. &/
e Left double click: FRFEIR/ARLR
e Right click (R F&REF): BT DFEMIEHRF T
* CTRL + Right double click: Change perspective <->
orthogonal projection.
* CTRL + Right up/down: Change degree of perspective.

4.2. File menu

File

File | Shorcut hint
Save Image 3

Copy Main Image to Clipboard »

Page Setup

Print Perview

Print
Save image

REBEGRE 7 7AIVIREFELET, 774 VE%HE
FELTRELTLIZE L,

Copy main image to clipboard
HEERE Yy 7HR—Ficar—LEd, B4%A

2 B Z AL RROFER ST L T equivalency #F = v 7 L T{110}238E

V7 MCBEY T T E W, CTRL+SHIFT+c TH R
DENMEE L T,

Shortcut hint
Shortcut hint A& RENnFJ,

4.3. Tab menu

4.3.1. Bounds

ZDRTTIE, FEROMBEHEEIEEL £7, IBEDL
FITIE, B FE2EEICT 2 HEL., BRAICE > TH
ET2HEDSHY £T, EHDITIPFREZ L >THY
BRBHZENHEERET,

Bounds defined by cell

® Bounds defined by unit cell (O Bounds defined by crystal plane

Center Range Set center to Set range to
a [0.00 +[os0 000 (Vo V5 +12)
b: |0.00 +|o50 (12 ¥ 1) (234 £36 +3%)
e |0.00 + | (V2 ¥a ¥a) (+1 +1 £1)

ZDE—RFTIE, BAEFD a, b, c 8% fEEEEO
Bfie LEd,

"Center" |30 & 72 B2 N REIZ A FETE
EH#O LR/ TREZIEEL £,

ILESFEICOVWTIFRBIO TV 2y b REZ Y TE
EERETHIELETEET,

. "Range”"T

Bounds defined by crystal planes
ZOE—FTIE %m@%%ﬁ"bfﬁuﬁl%%
ELET, L. AFH L7 bounds H R ZRH

IZBA U 7=9Rl % &R H k7% W 5E . ReciPro Li EE)UE’\J Iz
BT 1 DO DFEE % bound & 3RE L THBEZ{TWL
EJC N

Bound list

(O Bounds defined by unit cell @ Bounds defined by crystal plane

Equivalency  Multiples of d Distance (A) Color
I R O O 7 S R 1
[ e[ epice ] |_Deiete |

Bound plane @) X b WFRREINE T, Bound
plane & —BFRIICEMIC L7 WEEIZ U R bho—
BEDFzv IRy I RZREF v LTLEI L,

# L\ Bound plane %MNZ 72 WiGE X Add" R &
vE, BERZ WIS AIL Replace" R & v &, BifF

DiEEEZHIBR L 72 WiBE 1L Delete“ R & v & L
TLZE W,

Z I TIT 2 1 EBZBEANICRT L WHEIE.
#9 "Main Window" T % "Add"# % L\ |4 "Replace” %
ToTLEE W, 5 LW E "Main Window” D
BURAMOBEREEB LR, I TIT27EEAR
BlgkbhTLEFVET,

H k | indices

Bound plane % h ok
villr 53t <tz L (0 D ERTED S
¥9, BBEZRET HHPOERAICHEF v 7R
v RlE, REL-EICHE L THERFENICEMAR
EERBTINEINERELFEFTS

5, BRENICHEMERD 12 WOFESE(110), (1-10), (-110), (-1-

10), (101), (10-1), (-101), (-10-1), (011), (01-1), (0-11), (0-1-1)A* bounds & L THREINE T,



Distance from origin
%ﬁ%@g’j,[’\b\,}) Bound ﬁi Distance from origin

coERERELET, EHo L0 e
HAE, "d"p AT BIRTEE T, FIEDHEIF. A
A L7-1EL Luaaﬁ@ dBEMT7-H DL EEREICA Y
FT(EDBAEIE. dx1.5 = 9.949A) 1A Y £4, #%
& ER Lt Zald. AN L7ELZDE £EEREIC
BYET, ELonEEETLE LORALEH
TEBEINET,

Show bound planes / Opacity

Bound planes % 37  Oshowbound planss  gpacity[07 |
TENEINZRELE
T, FFRRTDHE. TOBEPE% Opacity THE L
£9(0 2GR, 1 HTERA),

Clip objects by bounds planes

F v 7§ %E, Bounds T [dip objects by bound planes
BESNHERND A% BE
ICHE L. Bounds ¢ RET B4 7Yz MEv Vv
LEJ,

Hide atoms
Fv 7 é— % & N /i\ <o atoms, [JHide all atoms
bonds, polyhedra #3EF RIC L £33,

4.3.2. Atoms
ZDORTTlE, BRFOEEZCRA-BZXRELES,

Atom list

Label Element Occ. Multi Wyck. Let Site Sym 2
mmnmnn-n-un--I-m-mal
Mgx2 [12Mg |5/8 1/4 38 1 g 1
Mgy 12 Mg 172 1/4 1/8 0.26 16 c -1 v

s ] e | somt o emer | N -
EREENBEFOY R FAEREIAET, YR

b ~Di2EIL Add, Replace, Delete 3% Z & TITWE F,

BEF OB Z —HICHEMIC LAZWEEIE. YR M
D—BEDF v IRy IRE2T>Fzyvy LTI
Ly,

T2 EBZBEBANICREL-VWISEIR. &
9 "Main Window" T% "Add" % % L\ [£"Replace” % 1T -
TLIEE W, 5 LAWLE, "Main Window" DfE&E 1 X

DERZZELZBE. I TIT27-ZEERBIEED
NTLEWET,

Element & Position

Element & Position Origin shift Appearance

Label |ng1—[ X:‘”Z ‘ Occ‘1 ‘
Element | 12- Mg ~ Y:IWQ—‘ DSE"I:rn:rf
Z:'M—‘
Z DRI
Label
BFOZ7~NILEAALET,
Element
TRERR/EELET,
XY Z

RFONNEEERR/EZELET, 0D 1ET
DEBEANLTLIEE W0, 1/2 ¥ 2/3 DL EHD

HHLANTEET,

Occ
BEFOLEBEZIRELET, 0 /D 1 FTOERK
TIRELTLIEE W,

Origin shift

Element & Position Origin shift  Appearance
Shift coordinates of all atoms by:

(v6 v va) Jfl (va va va) Il (va -va va) [ff (%2 -v 0)
(oo [oem [[oeom] oo m] o
BEFMEDY 7 F&{TWEST, Uty FIniR
2 v %94 H . Custom fE%Z AN T“Apply custom shift”
RavERLET,

Appearance

Element & Position Origin shift Appearance

Radius A Color r

Ambient  Diffusion  Specular Shininess  Ernission Alpha

0.1 0.8 0.7 20.0 0.2 1.0
HET 2RFOFEPE, ZERELET,

Radius
RFHEEREEELET,

Atom color
BEFoHBExRELET,

Material

HERFORTFOERZEREL £9, (Ambient: IR
B D58 X ; Emission: TSI D58 X ; Shininess: [ §Y
F D& X; Diffusion: YLELE D38 E; Specular: 5T
D3R E; Alpha: FERAE)
Apply to same elements

"Appearance” 2 7 & BEIR L7z & EICOHRBNE T,
HEL f:’l‘iili(/f FUERCHEER)EZRTREDR
FENTICEALET,

4.3.3. Bonds (& Polyhedra)
ORI TIHEREEHBERICELONIEAR N
Ry FTERIND ZEEDOEREZANLET,

Bond list

Center Vertex Max len. Min len. Bond color  Polyhedron
-———
B [13: 41 80
N e (oo |

Ry FERIAFRENET, YR FADREIX Add,
Replace, Delete 35 Z & TfTWET, K> K&K
ICEMICLI-WBEIE, YR MRO—FBEDF v 7
Ry gRETVF oy LTLIEE W,

T RAEBEZEANICRELZVEGESIE. &
< "Main Window" T3 "Add" % % L |4 "Replace” Z 17 >
TLEE W, 25 LAEUVE, "Main Window" DfE&E Y X

DERZEBE LB ZZTIT--EEARTIEED
NTLEVET,

13 "Show bound planes” & "Hide atoms"# WA F = v 7 i, AEOFERAMCERHET 2 2 LA HEES, 2V, BROBRKERRT ¢
Nk ET,



Bond property

Bonds
(center) (wertex)

Bonding Atoms |14:8i v |- &0 o

Length between |0.000 | {2200 [5HA

Radius 0100 |5 AAIpha 1.0 |5 Color.
Ry FMERERE/RRLET,

Bonding Atom (center)

Ry REBRT 52— ADOTTHEBEEARN/REL E
I, ZERBEBBET 5 & ZICIEHOITHY £,
Bonding Atom (vertex)

Ry P Z#ERT2H I —FHOEREL XR/FZRE
LET, ZEEEHBT 2L Z(TIFTERICRY £7,
Length between ...

Ry FORIOTR, ERZFRR/EELET, &

DLEWMEZ LR Z/TEZ5E FHEEDONRICA
VELA,

Bond Radius
HET R FORI(FER)2FR/FRELET,
Alpha

MEY5Hh FOBHELZRT/FZELET,
Polyhedron property

7] 8how Polyhedron -~
Inner Bonds Caolor . Alpha|0.8 =

Center Atom Show Edges
[ Vertex Atoms Color . Width 0.1 |5

Show Polyhedron

FrvodREaryba—LAT T4 TITHY,
Ry FICE > THERSIN D ZEAEZ (ZEEDRIL
FTHIDFRRLET,
Inner Bonds

Frv o3 RELEEORICHDRY RERRL
9,
Center Atom

Fry o935 EEORLMRFERRTLET,
Inner Bonds

Frv/9rE4EEOERRETFEFRRLET,
Color

ZHEAOEOEBEZHREL £,
Alpha

ZEEOEHOEPREEZHREL 7,
Show Edge

Frvo$bELEEDRIEREZRKIR)Z X
~LES,

Color
BRoBERELET,

Width
BRORNSEZRELET,

4.3.4. Unit cell

Bounds UnitCell Lattice Plane
[] Show Unit Cell

[ Show Cell Plane  Alpha 0.2 % Color [
Show Edge Color . |

all & o)t = 1 =

ZDRT7TIIEROEMEFORMBICET 28R EZIT
WEJ, "Showunitcel’ #F = v 735 &, BAKBFD
WENMTHhNET,

Translation

2TCOZEMBICIIEEORALH Y £9, EAKTF

OFLE EEBERS,DITEI /-0 Tl a,b,c BH

FHENCIESZEHE L TLIZE W,

Show cell plane

BAUETEHERT 2 6 RO@mEHET 21 EI 1%

HRELET, WEBET2HEEZTOEOEBCERE T

ELEY,

Show edges
HAURFOBERERET 20 EIDZHREL XY,
HE T 2HEE. TOBEROBZHREL £,

4.3.5. Lattice plane

h k | Translation Color
1 1 0 0.000
(& o o1 oo | NN |
=

h k | Translation Color
(e B H[ B [ [Exd ~
opaciy

CDRTTIE, HBREOHBICET A2REETVET,
LEEBIC Lattice plane Y R PO FRREINET, YR FAD
#1ElL Add, Replace, Delete 35 Z & TITWLWE F, Lattice
plane Z—BRYICEMIC L ZWEEIE. YR bho—&E
DF v IRy IRETVFoyv oy LTLIZE N,

CDRT T EEZEANICRELIZWGEIX &
< "Main Window" T% "Add" % % L [E"Replace”#1T> T <
72E W, 5 LAaWLE, "Main Window" DR U X k2
REZEFE LB ZZTII-EERRIGRDNTLEL
EJCN

H k | indices
HEREZ Miller B CclREL £9,

Translation
EEE A WEBE X B WIBAIE. "Translation” (2 A
FLTLEE W,

4.3.6 Coordinate information

Target Atom | Al > Barwdth 010 2 A Max distance |50 [&] A
Atom Label Length (A ~ =

o kil 20 Mg GIE(2) ’
an 0[S R :
Mght o BM{EIET(3) »
10 |Mom R ATIES) olr
(o] 1.9237985366 5 lalm 0(6) bNAIGT o128
Q 1.9237985366.. | | | | I
8] 1.9237985366... | w 1 2 3 4 5

RFOEMICET 2 BEHEARREINET,

Table (Left side)
E@OTF—7IIIE, Targetatom & L TIRE L72R



FORABIC, EDLIBRERFHENS S VDERETH
EssheRRLES,

Graph (right side)

EOT—7L0ERE S 7 7 LIzbDTE, “Bar
width” ZEE AR ICHAE TS Z L ICH > T, "Target
atom" ORI HEETEET,

4.3.7. Information

Bounds  Atoms Bonds and Polyhedra Unit Cell  Lattice Plane Coordinates Information Misc

Calculate coordinates table: 19ms.
Generation of cell planes: 36ms
Initialization of bounds: Oms.

Generation of lattice planes: Oms
Generation of bound planes: 3ms.
Generation of legend control: 249ms.
Selection of enabled aoms: Oms.
Generation of aoms: 1ms.

Generation of bands & polyhedra: 135ms.

aratinn o

Fenarat f lahal nhiarte: 33me
Graphics card: Intel(R) UHD Graphics 630 MVIDIA GeForce GTX 1050 Ti with Max-Q Design

7)o LIRFOBERIEREINE T, A5HEEERE
FICDERTRTT,

4.3.8. Misc.

Bounds  Atoms Bonds and Polyhedra Unit Cell  Lattice Plane Coordinates Information Misc
Accessory control properties Label

tight ballsize 80 2] Legend size[50 |3 @Ishowlabel Fontsize 12 3] ® Use material color

fxes size|80 | [JGroup by element  (diklegendalions 7 whita edge O Use fixed color [l

indivisual setting)
Projection Rendering quality
Qarhographic ~ Middle ~

Depth fading out Transparency mode

Far |-150 |5|A ]
Near |50 A L

Approximate (Z di v

Accessory control properties

Accessory control D KEXZHZEL £F, £/,
“Group byelement’zF v /45 &, TNILTIEAEL
THRIEICNBIERRL ET,

Label
RF7RNILORRICETIEREZTVWET, 74>
P ARXCBEEREST D ENEEET,

Projection
WEAEERELET, "Orthographic’ TlEFEL %
FITIRFEERREF) TV £ 9, "Perspective” Tl
FZ Yy IN—THREINDBREHD ORIEDH B
BEEITVES,

Depth fading out
BEETEAMICEL O ICHBIIN29H0 7
T—F77MUBEZITWET, "Far' TEREINEL
HHELOYFIETTERISERICAY . "Near" TERE S
NEPE L) HIELITH 2MEIEREITRER T,
FREOYERIZ, 0-1 DBEOBREICHEINET,

Rendering quality

REREEZERLEYT, REe< T2 LEEWLE
HESGY FTDT, BELD GPU EREICSH - 7omid
ZEATLRE N,

Transparency mode

FFERALYEREFCLEBOELYAEVWETET
BBOTNLIYXLEREIRL XY, "Approximate” |,
PEDERE IC & - TIERERABEIC/H 2 AN H
DETH, BERTT, “Perfect’ld. EREICEBREATE
LETH FTERENERIECHRY 2T 0T, HMFT
GPU h— A B LY 75,

4.4. Toolbar

“Structure viewer" B FEBICRBEINTWVD Y — L/ —
Mo, WENROF 7V 7 b EBEIRTEET,

Crystal Axes

X

HomMEARTLET  HOKRE S IRFERNERERL
TWET, CORYZATHEYTRIZLBREGEATEE T,

Lightning ball

HROUE(ME)EHRELEFS, EFNT Y I TEETE
EQCIN

Legend

Si

o

RFONOIZRRLET RREINDEXF% T NIV
Bh. Misc X 7hLITRAICT D0, BRTEET,

Like Vesta
EEZRYT7bT7xT Vesta ERMLULSAHRRZICKD
&5, BFE/VAR, BEXEEXAEELET,



5. Stereonet

) FormStereonet - o X
File

Appearance  Great & Small Cirde  YusaGonio Tilt v: 47.145° Tilt X: -29.4 Mode

Projection (®) Axes

obiect ) plaes

Projection @ wulff

ShEME 5 schmidt

V. 4] o A 2%21 Indices
2-) (@ Range
011 25-1) O Specified indices

u w
s 25F 22 5

0]

I [
. O W o bl Cpaliolen Lol
J [7EX%

9 =
[1j11f-pafio s ‘s
2l 207

g

[-212]

) [-112]
112
[012]

ATFLF 3y MERFICLZERE - Mo AUBEFREFRRLE
'g—o

RROEAICIE, BRLAEROERE - REEMOX T L
Fry PRENERTREINET,

< 7 R¥ERAE
ENZ vy [EEn
BRIy 7K
B Uy o R

5.2. File menu

Save 3

Copy to clipboard  »

Page Setup
Print Preview
Print

ERENTWERTLAZRY bE, 774 IVIRET S,
HHrWEo Uy T R—Ricar—-Lxd,

5.3. Mode

Projection object
Axis: FERBEZHEEL £,
Plane: fE@mEZHEL £,

Projection Scheme
Wulff: EBREEZFELE T, BEBRZRITL KR
FHETY., L. BRAES)RRESNI LA
Schmidt: FERF 25T HE L £9. ABECLHEA) ZRIFL
TREAETTH. AEBRIIRFEINEL A,

5.4. Indices

HWEY 2RI/ ETHEREL T,

Range

ZDE—FTld.uvww, HB W . v w
& hkl DIRBOBEHEZIBE L E = |2 2 2222
—g_o

Specified indices
ZOE—FTIE. FEDRMOERHE/STHEZEE

L/i—g_o ?Ej}i%ggibfc?ﬁx u ¥ W
“Add" 7R & > %3 2 & T HE 15 oy NE
U MiZiibh Y £ 9, "Delete" R

Ly AEWS - e Cllp T (190 | Remow

¥4 - including equivalent |01
indices"*F v 79 5 &, &R
FNICEMAFERE/ STEE including
2THBELET, equivalent indices
55, R T7 X _a1—
Appearance
Appearance  Great & Small Circle  YusaGonio
Size
String Size Point Size
] )
Color
[ Background !3} b, c
H string Ml General Axes
! 80" line !a*, b* c*
! 107 line Ml General Planes
| 12 line I Great Circles
[ small Circles
Outline

® Equator O pole [ Show 1° line

Size

BORZEIPNFOREIAEBELET, 74 KX
—CHETE £9,StringSize IERXT LA v D&
DEICTRTIBEROKXE S ZH/EL £, PointSize 1 X
FTLAZY FEOmORETIERAELET,
Color

BLNF AT LA Ry MRHIRREDEDRTE & 1T
WET,

Outline
ATLA 2y MBROFKRAEEZIRELE T,

Great and Small Circle

Appearance  Great & Small Circle  YusaGonio

0808149, 0.808149, 2.806644002352E-17

(® Zone Axis Index f =7 Bl o 27

Al ki 1
OZDne determined (| 0 S| 0 2|0 )
by two planes e kB I

=
U

[=1
4k

KA/ A%EFEE LT, REEOBMTIEET % H.
“HMoEREEOREETLTLIEE N,



6. Crystal diffraction

BB Diffraction Simulator -

o x
File Option Help

Monitor Detector Geometry Spot property
Resolution Size (W H) Camera Length 2 Detailed
— o T = Incident beam
0.07857 [ mm/pix. =B =] pix 1000000 2 mm | geometry

@Parallel O Precession

O Convergence

Wave

General  Kikuchilines Debye rings Scale Misc [ Fix

Intensity calculation

O only excitation error

O Kinematical & excitation error
@ Dynamical I theory

Details of spot information

Appearance
@ solid sphere O Gaussian
Opacity v

N e

Brightness

Color scale Menochrome

Spot color
[] Assigned color of each crystal
W Direct [ Ger
[ Extinct spots (

Bloch wave property

No of Bloch waves 240 [+

Thickness [50.00 +rm

Precession property

Mouse position: d: 00830nm  1/d: 12.0453 /om  28: 30.21 mrad, 1.731° more details
Detector Coord, (origin: footl; 22:864 mm. -12.760 mm
Real Coord. (origin: sample): 22.864 mm, -18.760 mm, 1000.000 mm
Reciprocal Coord, :9.112 /nm, 7.675 /nm, 0182 /om

‘ chi Lines ‘ Debve rinas ‘ Semi-angle 50 | |mrad

Time for searching g-vectors; 25ms. _Time for drawing objects: 7 ms. Step 36 | <

“Crystal diffraction” function (&, HBEf&E& X fREHTH 5 L1
BFEHOYIaL— a3 v ETVET,

BEEOHRRICERRTRINTWSE Y 72, diffraction &3 3
a2l—arvLFET,

< 7 RAEBRE
UTFD&S I~ RBEICHELET,
- Left drag: [A]35
- Center drag: F1T# &)
- Right drag: ik
- Right click: #&/)\
- Left double click: BIR L 7= 2K v b OFMIER% Fox

Mouse position

Mouse position: d: 0.1025 nm 1/d: 8.7598 /nm 20: 24.48 mrad, 1.402° more details
Detector Coord. (origin: footl: 13.671 mm. 20.310 mm
Real Coord. (origin: sample): 13.671 mm, 20.310 mm, 1000.000 mm
Reciprocal Coord. :5.449 /nm, -8.096 /nm, 0.119 /nm

Drawing area MIC~ 7 ZARA ¥ ZHH BHE. T DAL
BICHY T 21FmMeRT~ L ET, "More details" = F = v
U9 5 ERTERANRL, LYBAWERIRRINE
ED

6.2. File menu
File | Option Help

| Save 3 |

Save detector area »
Copy 3
Copy detector area  »
Page Setup

Print Preview

Print

Save / Save detector area

RRINTWLWBEREZRTE L ¥ 3,7%%E S detector area
HERELTWERBEICERREINET,

Save / Save detector area

BRINTWLWBERERE L £ 9,%%% 3 detector area
ERELTWBRIEBEICERRINET,

6.3. Monitor / Detector geometry/ Reset center

Monitor
Monitor
Resolution Size (WxH):
Resolution

1 EEILHEYORSMMERELET, ZOE
FERZRT—IILOMELRO T, EBREOETHLTD
PEWEBA, YTRICLBILATENTEEING /N
T A =T,

Size

Drawing area @ width & height & &7 IV THEE
LEd, BEVDODTARTLADORBEIZCL>TIEE
HAEERETCEAWGELHY £,

Detector geometry

Detector Geometry
Camera Length 2 Detailed

1 000 D0

000,000 7 |mm | geometry

Camera length 2
HEA ORHERE COENFRINET,
Detailed geometry

KERICEBIT Z2REEERMSEHLEFT . FL T 6.7
Detector geometry % ZE L 72& Ly,

6.3. Tab menu

Wave

Wave General  Kikuchi lines D¢

() ¥-ray @ Electron () Neutron

Energyk\-‘
Wave length ,5\
AFEERELET,
X-ray
WEELTXBREIBELET, BFlEXBRERIRL
WS L., TROEES L U EBH X (Siegbahn
notation) ¥ EE L T A& W, MEHAEICTLD X 1R
AR L2V I5E L. Element 2 0 FICIEE L. T/
F—DERZEZEANDLTLZI W,
Electron
IRILF—DPEREADLET,
Neutron
IRLF—DERZANDLET,

General
Wave General  Kikuchi lines Debye rings Scale Misc
Color String size
.Back round Foot of perpendicular
g perp ]
[ string from the sample

ARy b XF. FERAEDEDREEZITVET,



Kikuchi lines

Wave General Kikuchi lines Debye rings Scale Misc
[ Kikuchi line color (Ecxess) Threshold |p.4o0p = nm

B «ikuchi line color (Defect) Line Width v

Kikuchi lines ICBd3 2 EZTWLWE F, Tool bar T
Kikuchilines ##IR L TWB EEIZT 7T 4 7Y £4,

Threshold
ZOfEL Y KER dEE D D Kikuchi lines % SHE XY
KRELET,
Debye rings
Wave General  Kikuchi lines Debye rings Scale Misc

[ Debye ring color Cignore diffraction intensity

Line width ] [] Show index label

Debye ring (ZB89 % EXE % 1T\ £ 9, Tool bar T Debye
rings ZBINL TWBEEICT I T4 7ICRY £9,

Ignore diffraction intensity

Frvrdbe BRBERFEERLT. 2TOT
NAYY T %BE—DOETHEL £7,
Show index label

TNA) T oEESERRLET,

Scale
Wave General  Kikuchi lines Debye rings Scale Misc
M 26 scale line Division

() Fine (® Medium () Coarse
Show scale labels

B 2zimuth scale line

Line Width L

Tool bar TScale Z#IRL TWBEZXIZT VT4 7ITH
VE9,

2 0 /Azimuth scale line
BIEIIHELA AR, BHBIAMABAEEERKL TWL
¥, EINETNART—LITIAVDEEEETEET,

Line width

Scale line D K& AR EL £9,
Division

Scale line D BEEIRAERTEL £7,

Show scale labels
Scale line ICT7NILERRT A E I L ZFIRLET,

Misc
Wave General  Kikuchi lines Debye rings Scale Misc

Mouse sensitivity
|

Mouse sensitivity
YRR ETEIBEOTIRABEERELET,

6.4. Spot property

B RRy POFHE, RRALICBTZIEEEZTVES,
Tool bar T Spot #Z R L TWBE XTI/ T4 7IChY X
—g_o

Incident beam

Incident beam
@® Parallel () Precession

(O Convergence
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7. HRTEM simulation
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7.4. Sample property

Thickness
HAEOESEZRELET,

7.5. Optical property

BTFBEMBEOBRERMZREL XY,

TEM condition

TEM conditions

Acc. VDl.C kv A|2.5079 |[pm
Scherzer Defocus -Enm
Defocus Af > /nm

IEBE (Acc.Vol), T 7+ —HAEIEL £, ME
BEAZEFET 5 & BEBBEEINZERARREINET,
/. MEBE & Cs EICE D UWT Scherzer defocus H'&&
RENFET,

Inherent Property
Inherent Property

c;i mm|3 2 mrad

Cci mm AE: &V

BEFBEMBICEATONTIA—RZHRELET,

- Cs: Spherical aberration coefficient (BREIINZ)

- Cc: Chromatic aberration coefficient (f24¥ %)

- B lllumination semi angle due to the finite source size
effect (FRETHTEA)

- AE: 1/ e width of electron energy fluctuations (T 3L
F —1ig)

Lens function

Lens function

sin[x{u)]: PCTF
- Es(u): Spatial coherence
Ec(u): Temporal coherence

Ec(u) = Es{u)

VoWV W W WV

L XBE#ERRLET, Frd 2EBIF. UTOBEY
T, uBOLRZHRET S LT, HEHELZEETE
£7,
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FzvIdBEUTOLEILHNT 4 FINKRRIN
9,

— - o x

250
A\ N

_ A

Gracient Positive | Seaie |Liner Seale. | Coler [Graysesle .

DT 4 FUTIEEMICERINTWE XKy DIk
AOBREN, BENZIZ 4 D2DHFAEDT AT 74 ILHRRE
NET, BVBPBEROT —XTHY ., KWL 714V T4
VORERICHIGLET,

7.4. Index

Index

dentify Spots || INEER Ermr o No CrystalName  AssignedSpots
R Mg25i04 for..
[ ignore Muttiple Diffraction B o
@ single grain O Multi grains 1 |1a
Max. No. of grains 2 2|7
[ show label Bloch waves % semiangle % mrad
Show symbol Refine thickness and direction

2Ry b OBREAITHNIAREET Identify spots K% > %
e Ry oS ThNE T, XMV 4 v F
TTERIN TV D ERIHRTT,

Acceptable error
ENCHVWDREZHBET 2D 2Z2RELET,

Single grain/Multi grains

H—ofERE LTHEREMTIZTIN . BHOBERE LT
BEATETONZRRLES,

Multi grains 32 L 72 5H& 13, RAFREOKRZER
THENERELET,

Show label/symbol
BT ENEZRRY FOIRILELIOY ViRLE E
BICH—N=F v T LTERRTBNEINEBIRLET,

Refine thickness and direction

Bethe JEIC L 2B N FMOIFMELER L T, HI N
EITBEICRL LRI 2HBEABLOERAMAE
koOFT,



10. Powder diffraction

Under construction



11. Crystal database

Crystal Database - o x
" s [ o
Name Der\s\t} Formula Crystal 5~ [Jname
- W
Abernath}lte 98707 K U4As2015..| 7.176 | 7.76 | 18126 tetag | paterence
Abernathyite | 96511 |NHI0UsAs2..| 7189 | 7.189 | 18191 | 90 % % R T sstem
Abernathyite | 9.8554 |KO31HISU.. | 7171 | 7471 | 18048 | 90 % %0 tetrage
Fluorapophylii..| 25337 |K1.68 Na032..| 8363 | 8963 | 15804 | 90 a0 a0 tetmo A
Fluorapophylli..| 25453 | K Ca4 Sig 03.. | 8.965 | 8965 | 15767 %0 90 90 tetragc [ d-spacing
Fluorapophylli... | 2.5428 | K Ca4 Si8 O3.. 2.96 296 15.8 %0 %0 90 tetrage | L] Density
Ahrensite | 48408 |Fel6.0085i7.0..| 8234 | 8234 | 8234 | 90 % % cubi
Hydroxyapop.. | 23556 | K Cad 5i802.. | 8979 | 8979 | 1583 | 90 % %0 tetrage
Hilgardite | 26936 | Ca2 CIBSO1.. | 11438 | 11318 | 6318 | 90 | 9006 | g0 monoc
Ahrensite | 55211 | Fesi404 | 8236 | 8.235 | 8236 | 90 % 90 cubi
Anorthite | 26075 |Ca26Na128..| 81736 | 128736 | 7.1022 | 93462 | 116,054 | 90.475 triclin
Anorthte | 26075 |Ca26MNa128..| 81736 | 128736 | 7.1022 | 93462 | 116,054 | 90.475 triclin
- v
e | oanre Leocoenas e Lpomne [ aanns [oos

“Crystal database” function £, 2 HTfFL/U:UD%n EEIEICD
WTORRB IO v R— MEREZREEL X,

Z DT — &N — Z|E "American Mineralogist Crystal
Structure Database”(ICE DL H D TY, TOHERT —X%F
Fﬁ?%ﬁﬂti http://rruff.geo.arizona.edu/AMS/amcsd.php %
L FHAT, ROXBEXHTFIAL TSI,

Downs, R.T. and Hall-Wallace, M. (2003) The American
Mineralogist ~ Crystal ~ Structure  Database. =~ American
Mineralogist 88, 247-250.

11.1. Table

—?—é?/\“—XL:/E\i*LTL\ LfEmORRINET, BRE
T ANINTVDEHRIE BEDFHFICE > 1ERDAD
FRINET,

Table FDEED %n &% ®INT 5 &£ Main window

@ "Crystal information” ICZ OERZDOIFEHRHIE X SN &
9, “Crystal list" I 1_7JD LEZWEE (L, "Add"H % W
ld"Replace" R & > = L TLZ& Wy,

11.2. Search options

BMBREEEANDLETT, ABD L7 Search"R& > H D
WEI>yZ—F—%L T2,

Name
HEROZMEANDLET,

Periodic Table [ <]
H must include HE
may or not include
Li || Be TEEE T Bl cin|fa| F| Ne
Nz | Mg Al Si p s a Ar
K| caff scff T Cr|[Mn || Fel|{ Co | Ni || Cul{Zn | Ga| Ga || As | Se || Br || Kr
Rb | Sr Y Zr | Nb | Mo || Tc || Ru || Rh || Pd | Ag  Cd In Sn || Sb || Te I Xe

Cs||Ba| La |Hf || Ta | W | R ||Os| Ir Pt | Au | Hg | Tl | Pb || Bi ||Po | At| Rn
Fr || Ra || Ac | Rf | Db || Sg | Bh | Hs || Mt Ds | Rg
La:lanthanide | La | Ce | Pr || Nd|[Pm |[Sm | Eu | Gd || Tb || Dy || Ho | Er || Tm || Yb| Lu

Ac: actinide Ac || Th || Pa U Np| Pu|Am Cm | Bk Cf | Es |Fm Md | No| Lr

Periodic Table R& > %33 &, BT 4> Fuhas E
N ET, T THRRNROTELZEIRLET, BTED
RE IS L ICREPYEBEDLY £9,

7 4 v F 7 E# O "may or not include’, “must

include”, "must exclude" R & » %34 & ©TLEDIREE

EYUBZBZENHEET,

Reference
W E, HEa, EEATANLET,

Crystal system
ERREANLET,

Cell Param

BTIEBEHBRTO2REZANLET,

d-spacing
LEd,

Density

T L RT3

BETAALET,

BEDOMWMERE D d-spacing LRI HEREEZAN


http://rruff.geo.arizona.edu/AMS/amcsd.php

Appendix
A.1. ReciPro (Z$ | 2 FEIZ R 0D E 2

Definition of orientation

ReciPro Tld, HRAL" AR ERMYFVESTDT, 2D
EFAZSBEL EF, ReciPro l3 EDXD & 5 ic,
XBEE=ZX—EOAEFE
YT EZ X —ED LA
ZHIEZ X —EOEBEFFIHM
EWHEFREEZREZRALTVWES  E—LFRAIIKE=
X2—%BODIBROAAE—HLTHY ., LOEERT
IE-ZEAmIcEE L X9,

ReciPro TIT5EEDIZE A EIZ. AR(THDD 3x3
OEETINZITAEKEZFL, BEROUBEE2HT 54
ZEl3HY £€ A, 7272 L. "Crystal diffraction” function T
3. RREZAEICERT 20EY’HY £4, TNITD
WTIEA2Z ZELEE L,

Initial crystal direction

YA'b

ReciPro &, f&E& O REAIRRE (WIEIEENREH 5 LM T Reset
rotation Z# L 7z DIRE)D A%, LORD L 5 ICEEK
LE9P, 3hbhb,

CCEHE ZEARIC—T B HE

b #iIYZFELICHEEL, YHIZEWLAR

calhild b cEHICE > TRET R AM
toRBAESEWRZ &, EZX—FHAMAIE [001]
EAREIC—H L., E-4Z—FaFMEIE (100) &SRB OER
=BT DB, WS ZEIChEY XY, cEl (=[001] S Eh)
T 28— £TH. —MWOERRTlEa b X,

YE—HTDERBOAEWIEITEELTLAEEND,

Euler angles

ReciPro TlifE@mE kA4 LAMIC[AER I &5 Z & Ak
¥9, TOERANERIRT 5DA Euler angles TY,
ReciPro IZH 14 % Eulerangles I3 FORD L5120, &, ¥
EWH 3 DDRBEFEVET, FOROEDFICRLT
L3I, AEOQ, 4, YPIRTEODR, ThonAE
PEET BEEHOAEIE. ZNENZ X Z E—HLF
EE

30DFA T —AICIEERBHELAH LI LITEELT
{2V, OiFED EEOY)DEIETH Y. 0 BZNITE:
TEIEY), YEsEH TMEY)DEETY, FMuoEER
oAEIE, FRIOREROREICE > TEL £T2,
L LT, LOROTOARIC, @, 4, Y&2T15 Tl
REEZRLE LT, BE OICHEE T 28R IEFIC Z W
E—HLETH AE L AE YICHYT 2OEmIE, —
MENC X, Y, ZDENEDL—HLEFHA,

A.2. Crystal diffraction (5|} 2 EZERDEER

“Crystal diffraction” T % detector EICE 3 EIHf/S % — > %
a2l —Yav L TEZL—IZFRL ET, Detector IZ &
TEILDEGEIMELBEROAZIDOFETH Y. sample
(scattering matter) " > —EDEEEICEAN TWLWE T, I I
% D Detector [FASTE— LI LTEVTWE AL LI E
Hhe COEIBRAEERICTS I 2L —a T 270,
detector & sample (scattering matter) & DD &A= HIES
R0, detector DE T LT A X - 7 wILEE W5 7 1ER
WEZEICKRY ET,

Y ZDEFEIE. Oxford D EBSD V7 b DA v 2 —7 2 —REFHREERD 125 TT,
2 cubic, tetragonal, or orthogonal D, a, b, c BIOFEAAIIFZNZALX, Y, ZB & —E L £ 9, hexagonal, trigonal, or monoclinic D, b, ¢ Bl
ENENY, Z8E—BHL X IA. adhlE XEhE —EL FH A, triclinic DFF, cEiL Zee —HL £94. a b XYL XEA,
21 Euler angles DEXRICOWVWTH, Oxford LD EBSD V7 b DA v Z—7 z—REFBBELRH Y £7,
2 ISR G RE T, BRNAEERREZ RGX31TI)E Lz & RIFULTOLS ICFETEET,
cos® —-sin @ 0\ /1 0 0 cos¥ —sin¥ 0
R= (sin ® cos @ 0) <0 cos § —sin 9) (sin Y cos¥ 0)

0 0 1/\0 sin6 cos @ 0 0 1



Before rotation

Detector

of
oot (DH o)
7 (bean I{U Omd\h 1[?’ \IU‘ e (onglh ¥
din dete \ ] 0! J” eS

d”‘CcIinm

Direct
spot

9. LOD & ST, detector MEWVT LA WNASTE —
L & detector FEDERN — T 2)VREZEZ 7,

Real coordinates (% sample %R m & 3 % = RITEREEZ
RTHY., Bl mm T, Z@IE—LAMENT —HK
LET ALOTEREERD Z LITEES), XEAMIE, Z 8
FAZERICRTEETHY., Y BOAEIETRTT,
Sample & detector DERAEEEE (744 B sample & direct
spot [ = the foot of the perpendicular from the sample, or
“Foot"] & D EEREE)IE Camera length 1 2 WM 2 EEERSI N
EJCAR

Detector coordinates I+"Foot" % R & §° 5 ZRITEZER
THY., BAIE mm TY, REFFAROEGHAH X8, T
HEH YETT,

% 7= Pixel coordinates IR HHEBRDE LD R ERRET 52
RTEZRTHY, BIIZ s £/ TT, Detector
coordinates £ [A] U < RHB[/FEOEA AL X'#, FTAHEAD
Y'B T,

After rotation

K, EOED &S miEHBEIMEWTIREEE X T,
BHBOEEAEXRIBT 2702, BEHDOFRA (p) & Bl
EQNEWIZODNRT A —2EZEALEY, [EEREIL XY F

E(Z=0 FE)LICHBLEZT. XBAODAERX g L L E
To ZL T, pll&>TERSINZOEGEHOFY IC, HXRY
DHEAT AR B 2EEZITVET,

L ERDOEIEERIFIC & > TRESEIMEV72HE R, “Direct spot”
& “Foot”" | —3 L 22 LMRBEIC AR W) & 9724, ReciPro TlE. B
& sample DEE#E%A Camera length 1 (Ci) &MU, #BE &
sample @ FEEE (L Camera Iength 2 (C) MU F T,
Detector coordinates @ J& & 14 &% (C“Foot” T& Y . Pixel
coordinates DR =13 & IC Upper left corner of detector T&
BT EITERLTLIEET N, ol REBPBECEX YDA
mME X, YORMIE—HLAWZ LIZHFRELTLIZE L,

WA, BNRTA—ZDEK - ERZIOHRLET,

Real coordinates (X, Y, Z)

Three dimensional coordinates of the experimental
setup with millimeter unit. The origin of the coordinates
is always the sample position, and Z axis direction is
always parallel to the beam direction. If the detector is
normal to the incident beam, X & Y axes are parallel to
X" & Y" axes, respectively.

Sample
Scattering material by the incident beam. The origin
of the real coordinates.

Rotation of detector

The rotation state of the detector is represented by
rotation axis direction and angle. The axis is defined on
Z=0 plane (namely XY plane).

®
Angle from X axis to the rotation axis. Right-hand rule.

T
Rotation angle around the rotation axis. Right-hand
rule.

Detector coordinates (X', Y')
Two dimensional coordinates on the detector plane
with millimeter unit. The origin is the foot (see below). X
& Y axes are always parallel to X" & Y, respectively.

Foot

The foot of the perpendicular from the sample. If the
detector is normal to the incident beam, the foot
position is identical to the direct spot. To use overlapped
image mode, the foot position should be set in the pixel
coordinates.

Camera length 2 (Cy)
Distance from the sample to the foot. The value is
defined in millimeter.

B AT E—LAA%-ZARAEERL E L7zA “Crystal diffraction” function TldE—LABE+Z L EELET, TNISHBEL T, YE#IORH
MbRERLES, NlE, BEOXHCHOY 7 b EDBEUEZEBRT 27-0TT, £/, — MWV E21—2TEBRZEY K S BKIC i@@@
TABEZ+Y ARE L TRRTI2ONEBTHHEVWSEBEHYET, 7275L, 2—F—HV A FTEHIDL I BERROEVWEZE#T 2HE
HY FH A, ReciPro DNESTEBINICEY) R EEREREToTWET,
24 Foot MEEFZ (Fy, Fy) & Direct spot D EEFZE (Dx, Dy)id. ROBEZEAHY £7,

Dx = Fx - C2 X sin(®) X tan(t)

Dy = Fy + Cz X cos(®P) X tan(t)
%5 Camera length 1 (C1) & Camera length 2 (C) D B3fR(E C1 X cos(t) =C2 T,



Direct spot
Intersection of the incident beam and the detector.

Camera length 1 (Cy)
Distance from the sample to direct spot.

Pixel coordinates (X", Y")

Two dimensional coordinates on the detector plane
with pixel unit. X" and Y” directions correspond to pixel
arrays of the detector. The origin is always upper-left
corner of the detector.

Pixel size

Length of one side of the pixel. The value is defined in
millimeter. A square pixel is only acceptable.
Detector width/height

Pixel numbers horizontally/vertically.

A.3. Principle of Bethe method

A.4. Principle of HRTEM simulation



