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STEM for xHREM

FLC®HIC

o7 a s T MIEEMGREBMEE®R (STEM &) 25ET 560 T,
Windows/Mac OS O &3 fiEredE FMEEG O I a L —ra oo 7 a s
Z LT DHXHREM™ (WinHREM™ /MacHREM™ ) Dt LWEEE & L CGEME v
b DTY,

i

i

XHREM™ ILL T D & 5 7Rl 2 fid 2 TWET,

XxHREM™ @) Z 75 54
L FneFna—Ha28—-—J14X
XHREM™ - Windows/Mac 0S OE{EMEDORSEIEN LT T 7 4 b=
—PA L H =T x4 R (GUD) ZHHLNTANT =X ExtEEERTERL ET,

XHREM™ [ J(TLEOFRESB I OKMHE, REEL LWV RIDIWH T 2 s
LATHYVET, ZOXIBRNA T 7T 2T RICATTT — 2 BEHE 73 DAEI D
HOVETN, ZOVF T 4N a—HF AL 2 —T (42 (GUD) & HWiUE, B

PR 72 e B L THILE I SR T T L OF — 5 ANERGITATS &
BCEET,

2. EREOBITEHTILTYXL

XHREM™ (3 XET VYV FH NI KRZIZBWTHEBE SN~ LVTF AT A RIEIT L
HESREEETHMEED Y I 2L —YarFu I abERE LTHWEST, 20
FEARL D707 T A%, BE, BRLEHEOBIT2EFHEMEBR L I 21— a v
FalSAD1HOTHY F9,

3. EmbIEH NER

BERT v x N, BB THOBFREEK, v Iab—a 4, BEHRET
NRE—=VEOEET — X IIHFEHO2—T 0 VT 412X @I 2R %G (2y b~
v ) ELTL—Y =TV ¥ —FIIHNTHENTEET, F/o, BRBEEZEK
EF—2H L, oY 7 ML 0ENTT 25 Z & NARETT,

STEM #LR#ERED 451K

1. ENVPFNNA—HFAF—TI(4R

STEM L 3EMEHE Tl Windows/Mac 0S OEEMLOR S EIEN LIS T 7 4 )2 —
YA Z—T7 A4 A (GUI) ZHbHBWTANT—F 2Bk LE9,
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2. EHEOBITHT7ILITY XL
STEM-HAADF {8 CI3ZAHGE BLEL (TDS) 23 EBE7R (5 55 T3, STEM JLfiaE T I3El
B EEL (TDS) ZWRINART v v M L D Zh=RANICIR VK 5 T & A afRe T4, 7%
HHZHOWTIFLL O EZR L TRV,
K. Ishizuka: A practical approach for STEM image simulation based on the FFT
multislice method, Ultramicroscopy 90 (2001) 71-83.

3. ;BEDxhEE (multi—CPU xthits)
STEM & D F R CII A ER A CHELFHE 21T H XERH Y  HHEENRKICRY £
T, D7, STEM JLiEFERE CIXER %2 @b 5 728 multi-CPU (Core) IZ%f It
LTWET,

Note: X"— 3 o v3. T B, 7 T A X —x%FGhR (STEM Extension 32 bit Cluster,
STEM Extension 32 bit Cluster) 23V U —Z2A X FE7,
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AR =)L

STEM 71 7'F A 32bit fiB L OV v 7T — Z 1L XHREM D A > 2 b — /LEFIZEE
WA VA M= ERTWET,

STEM 7' 11 7' F 1 64bit it 3413 xHREM @ Programs 7 # /L Z(\Za b — LT F
SV (STEMxx.exe iZA v 2 h—F TlEH D FHA) .

STEM a7 7 A& BIBASINTZHEICEFT—ORHNRLEL 2D ET, F—0
T % Remote Update 28 AlRE T, B/ED F—DIFH & 16> TIHIT L, #1V i
LEHT — 2 2RE0 LET,

AARELTOER (v4. 1 LIE)
Z—FX =PRI TE WA, MR E LTEMEL 3, ZOHAICIEAS
T — 2 ORE(FRL MULTIGUL I L2 #ELFFRIT CE /AN, Bit&h a7
F—HDFHEEREEA LT, VI alb—a VOENERBRT A LR TEXE T,
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B EHPEZCO>THEL LD

T—3%DAA

STEM M7 — ZERICIFHELRES A O T — 2 EKH O AN 70 75 4
MultiGUI 23MEbivEd, STEM I[ZHERBMT — X134 7> a Ve TAILE
T, MultiGUI TANT %@ DT —Z D@ xHREM A 70 75 L (2—F
A UT 1) DFENHTESRT I,

Bl L LT GaAs O 757 —#%(GaAs001s.WS1) 7' 77 & & & b ik
EhTWET,

AL LCHAT 2 BB ICEAN T — 2 DRAFREBOFEILTE AN, #
BEND YL TATF = OFFREREHEA LT, a2 b— g DM & KR
BrrnTEET

STEMIZMEZ2BINT — & 2 AN 13 2IZIEMUltiGUI 7 1 > R O iz & % Option
DHMNB STEM Z=INL E£37,

Options

DIFFUSE GBED [ STEM | [ Model View |

THERDESRT 4 RUNBNET -
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Basic Tab

STEM for xHREM

(@D STEM Parameters

2%

30

Optical Parameters
Aperture radius: 119 mrad
Third order Cs: 1 mm
Defocus
Center Defocus: 500 Angstrom
Defocus Step: 0 fngstrom
# of over/under foci: |0
Defocus Range: 500 To 500 Angstrom
Fifth order Cs: 0 mm
Detectcr Parameters
Bright Field: 0.1 mrad
Dark Field Inner: 05 mrad
Outer: 1 mrad
Scan Contral
Scan Mode:
X: 0 <> 1 /11 Points
Y: 0 > 1 /11 Points
Data Qutput Every 1 Slices
List Output: [, %SLICE.. -
[ oKk | [ Cancel |

1. AFERHOR

KPR DAL, PEEREE AN LE T, Y ORE S mrad TOASH A

AET9 (Preferences T mrad ZH[H > THER L TF W)

BT 74— N ADFHFEEIT) 2L bATT, FLTF 74 —H A, F 74—
B ARG, A=A —B R OT v A DK EEE L ET,

2. BRHHFOBEEDHRE

e, BB OMMSBORETIZHEELET, mad TOANLFAEETT
(Preferences C mrad Z# HiiH » CTEINLTHFIWY)

3. EEDE—FEHERA. 8&UTHNERDEKE
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EEDE—F  ROTAF T ) X bR LET

Area

Area '
Line
Point

Whole Unit

AEHE . EET— FIOECCTHEAOEENEDLY £7,
lArea] :E&AT LD (top,left) . (bottom,right) . x,y FAODH 7L
REERELET

Line] : E&ET D714 DR, KEOEBEEE Y TV RBzEELE T
Point| : —ROBEEIEZIEELET

[Whole Unit] : &=y MELABNIFHERIELZZBEL GGHESNET, 20k
O, AT AEEE (2%o0) LR EERREREE LE T, EEOE
BRI E S NTER 2 EEMREEZ D ST CIRESNE T,

Scan Contral
Scan Mode: |Whole Unit v |

Symmetry: | pl v |

Calculation step: (0.2 | Angstrom

[k : STEM BB O ) SN ORENERZ AT A ARTHRELET

VA NN EEOEITEET IV R N, EATA A TOFHENSHIITD
NHEAEITIEY A N BR 2RO ERMZHIET 25508405, 20 LD
RGEITIE. VA NAEBRICTLEEFDTH D,

‘Y. ASLICE.. v ’

YK |
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Option Tab
r@ STEM Parameters E]_lﬂ_h]‘
1 —> Opticnal Optical Parameters

(anc12 0 nm 0 dee.

{Coma) G21: 0 nm 0 dee.

(A2)c23: 0 nm 0 deg.

G320 am 0 dee.

(A3 C34%: 0 pmm 0 dee.

C41: 0 mm 0 dee.

C43: 0 mm 0 dee.

(A4) C45: 0 mm 0 dee.

Cc52 0 mm 0 deg.

(o1:T S mm 0 dee.

(A5) C56: 0 mm 0 dee.

Wave aberration : Cnm/i(n+ )

2P| e

3 ' @ Use STEM Extension (32 bit-version)
() Use STEM Extension Pro (64 bit-version)
(7) Use STEM Extension Cluster

Cluster Setup

() Use STEM Extension Pro Cluster

[ oKk | [ Cancel |

1. BRIREEH
TN 72T 5 IR E TOERIZERID AN TIP3 ATRE T, WGEMREL D E R IT AR
TIM, T 2 TR EINZENS (:ﬁa("”)cosm((p — ) £ XD IER
EhTWVET,

2. R—IN—+t LY X

HETOA=R—B VYA XEROTNVE T Y A ML BEIRL 4, @I
Standard ZfEFH L £9 :
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Test

litimate

A= R—=B NP A KNI ATTENTEEET LI EREINEDOE BT &
T, BEEET AN A — R —F LY A XLV NSO ESITIE, BT A AR
IpBINTATIENT-REEET NV RBIEIN T BN FET, 207, EEOFH
HET NI ARIATTT NVOBEEER0ET,

32bit/64bit EVa—IL. VTR A —DER

64bit T 2 —)b, 7 T AL —F Y 2 — /L Programs 7 4 L F T 7200 BRI
TEEE A,

A—=IN—tII YA X EFHE S #x

1 Test 125 A 128 0.08 /A
2 Small 25 256 0.04

3 | Standard 50 512 0.02

4 Large 100 1024 0.01

5 Huge 200 2048 0.005
6 | Ultimate 400 4096 0.0025

s

* 2 DFHBE ST R KA Range (d*) % 50/ A £ TICRE LTZER
RO T, FHRE A SO T PE T i K FHE A Range O 2 1% % 3 IR
TElo7fEE 72D £,
TIPS: & K& &iJHIL Preferences/Dynamical calculation @ Range TR EL X,
RRFHEHPAZ RELSTHEFELEEMN AL THINLE4, AR 0512136
BELXNAEE ST OBE L RELARDET,
TIPS: HAADF TDS WA T v % WA ICIE., I KEFE &P Range
(d*) 1Zi@% 5.0 / A TH+45HTT,
TIPS: STEM B DOFHE D= ZITHGELIRE O ffiz RO HLBENHVES, 207z
8. Standard J0H/NE7pRA— =B )T HERESILE R A,

EE  STEM DY Ial—3 g v TRIEAPERICRELIAY 4T,

DD, EEBORT UV Vo ACETREL Y X FHAL
k9,933 REDTF—FPHAEhBI LRV ETOTTE
?E\Z—Féll\o
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1.
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MultiGUl TEXRT—2ZERLET,

TIPS: &M E COMMELEZEE 5412 Preferences/Dynamical calculation @
Range CHMEEAELOFHEHIPAZ s=1.5-2.0/A (d%=3.0-4.0/A), £721%, Thbll kic
FELET, 72721, Doyle-Turner Tl S=2.0/A LA i3 A H kA, S=2.0/A
P EZEHE T 5121% Weikenmeier-Kohl Z3&R L £,

TIPS: Preferences/Atomic Scattering Factor T # IL A& 2 Weikenmier—Kohl
Scattering Factor Z3%&#R L | lncluding TDS Absorption ] Z&R L £, 7=7-L., TDS
WU A AL L C L M RLELOD 72 T STEM 2 3 97235 8 13 0 RIUTLEHY F
Hh, TDS ZHET2AICIIERFDIEERNF(Debye—Waller factor) &%
B ThAHZLITEELTTEN,

STEM mEmMT—42 M LET,

MultiGUI @ File A=a—Mm5 Save £f=IL Save As [C&KYT—4ZFREFELE
¥, (RTFELLGULE Execute (HBIRBEFEA)

HAME LTHEA L T ABAITEEROFHBEIIETTEEREADT, 2O X
Ty FURIIRIEL TR T LET,

MultiGUl @ File A =2 —H 5 Execute STEM #:BIR LT STEM 7045 S5 L %#E
BLET,

HERBRERTT DSV 14V FoABRN, HENEITEINFET,
FHE N IE R I T 35 & [ Congratulation | 237 4 RUIZER RSIVET,

TIPS: Z<DR%EERTD STEM BOFFIIIRHAHVES, 207, STEM
EBETWIL, TR T2IENTRETY, sHE A 351213, MultiGUL Dl
fH1-C. Multislice Calculation —> Append Z3@&IRLFE4, FHENPEESNTZHEITIE,
BRI EDNE T L TOWARDEE SO EINET,

HAVRMERBFELEZWESIZEFile AZa—M5R%F lSaveAs...|] %&IR
Lia—(ﬁ
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STEM # m#7R121% STEMimage # W\ £9, STEM 5 —#13.SD 7 7 A /LIZH S
ENTWET,

STEM B2~ d 51213

1.
2.

STEMimage Z##2E L £,

TJ7A4ILEBIROF4705TI.D] 274 ILEBIRLET,

SD 77 A NVBERRINTWARWEEIZIE, 77 A4 VOFED [SD Data
(*SD)] 272> TWADHER L T 7230y,

AR E LTS 256123, =2t

(GaAs011s.SD) #F|FH L £
DX 4 RUMNRBINET @

ENDHH T NT =X DOFHEMR

-
@@ GaAs011s_0.3.SD - xStemImage

o [ o ]

File Edit Window Help

Title: Gads 011

Unit Cell a:4000 Ang.

Scan Control: Whole Unit

Cisplay Contral

b: 5650 Ane.
a: 0,000
b: 0.000

anegle : -0.00
<=> 0500 S
<-> 0500

5 pointg

7 points

Display Mode: [STEM Imaee

v] 24 Pixels/Angstrom

Digplay Ranege: slice: E]

BF Aperture: 0474

a 00 > 2 { 193 pixels)
b: 0.0 {=> 2 { 272 pixels)
Image Mode
() Bright Field @ Dark Field [VITDS  [V]Coherent

DF Aperture : 2233

<-> 5.000

Interpolation [Four ier Transform

- ] Display Limit

Partial Coherency (Full Width at 1/e)
Probe Size 0

Defocus Spread 0

["] Reverse Contrast

Ang.

Ang.

Low: Minimum

High: Maximum

Generate
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3.

STEM for xHREM

MDisplay Mode] Z&EIRLET,
ER T X 5 Display Mode (X7 —# ® Scan Mode [ZIKFELET, Zofld L H
R2WEBEBOITHWICIE, ABHE S (Slice) . Ronfalk, 5 E

(Pixels/length) Zf8E L £7°,
BT 7+ —DAPFHEIN TV DHEEICIE, 7 7 + — 7 Ai (Defocus Spread
DOHLT 74— AE) ZFRETEET,

[Scan Mode] 7% Whole Unit] DA ITE REEEH 2=y MIHRET D
ZEBEHETT,

Mmage Mode | 2R L T MEHREFBR D (EH U XERIES % TDS FEsEHEEREL .
MBI OERLET,

Generate 49 ) v O T NIZEBRINEHEIIET,

TIPS: #HE SO DM JI71EL LT Fourier 2244 (Fourier Transform) &R Al
fil(Bi-linear Interpolation)Z 3R H H F 3, 5, Fourier ZEHUZI DALV AL
— AR EBRE G ZFET, 2O JOKREARFHERBEEZEH T8N T, HHE
RFf 2 A CE T,

TIPS: Probe Size 3L Defocus Spread (21234 T 1444 (Partial Coherency) ™
BEET ANDZENAHETT, Probe Size LN Defocus Spread D 43Af i
Gauss B AN ELTWET, ZL T, 1/e tb2EE e ELE T,

£t : Defocus Spread ORNEATMNBLIRT 74— AR FE S TODLENRHY
ES

TIPS: STEMimage DR RLIEBIRBOKZE R TIOE I ENLVORET — 4%
ImageBMP O3A LEEEIZSave As... JIZKVHE J1 32203 TR T3, Fi=, i
WAER L7t 7 — 2 OFUEH J)H ATRE T, #£L<IZ[TmageBMP (X557 — 4
W 122U TR,
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FEYI X

T TR EHMRMEIEST SRV ARR N vy 7 A VR L
TWET, JINLETO Ry 7 ACHEZBTHLEITIHY A, BEREXIZ
HMTAHBEZSRENDSEBWTL L I,

TDS BRiR D ER Y &L

BAHOEHEL (TDS) 12 X 2 HMEBGELIE QW Z B D ANT-#E %2179 2 L B A[RET
T, LML, 200X ET VEREFOIRERF (Debye—Waller factor) ZiXiE
THLENDY T, IBERTFNREHNTRWESICIE., HEMEEZIRET H2LENH
DEF,

TDS (2 & % FPERELI O WU &2 e D AFVIZFHR 24T 9 1213

1. MultiGUI #i&Z&) L .
2. Edit A ==—» Preferences #®&WNE 7,

3. Preferences 7 + > F v ®# ® [ Atomic Scattering factor ) 2 5
' Weikenmeier-Kohl Scattering Factor] % &4 L. [Include TDS
absorption] ([ZF = v 7 2T £,

Atomic Scatterng Factor

() Mott Formula with Doyle-Turner ¥-ray Scattering Factor
(®) Weikenmeier-Koh| Scattering Factor [V]Including TDS Absorption

STEM 14



STEM for xHREM

WHEE RAM Y4 X

STEM B D FHE CIIFEEE S THILHEZITOLER DV 9, ZDO7=DITiE.
FAEBRICKT LHE T, TXTOMAK T (Phase Grating) Z4ZEE 720 £,
WD 0S8 TN AT Y ZFH L7248 £ € U ESREIC K 0 £ < ONAR# 1%
T5HZLENERETT,

L., —ODOMEBTTHAAL L AEY RAM) ICAY X572 0EAICIE.
roll-in/roll-out IZ X ¥ FERMIZT X CTOMMAEFEZNTAT I ND AL AT
VICHAAERITNIER G2 RV ET, ZOLE AT IR NN—RT 4 R
DOBENNINFRFE T DA A 2 AF Y ~DFRAIARIZE K OEERNEMND Z Lo/
DET, bbb, FEZEHENATH-0I1C0E. TR CONAEF Z AT T
DAL AEY (RAM) DHEEITRY £,

. 32-bit 0S Tit, K70 /I AT 2B RELMEATEEHA, 2D
fEFERE RN FNLU LD AT ) 2B L T 2355121 64-bit 0S [Z%Fi& L7z STEM
Extension Pro 3 2 XLENH Y £9,

TIPS: Standard €7 /L"C 512x512 W E &2 H 2851213, SALARKS 713
(512x512) x 8 (complex) x 2 = 4MB

L7 FET, KRERET IVTIINARKS 50 K&E<ARVET DT, 2GB LL Ei225Z 8850
5FET,
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