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WSxM - Introduction

* Logiciel gratuit de la firme espagnole Nanotec Electronica S.L. qui n’est plus en activite
Donc il n’y a plus de développement du logiciel

ni de lien internet pour téelechargement

ees deux dernieres versions sont :
*v5.0 Develop 8.5
*v4.0 Beta 8.5

A disposition, la version v4.0 Develop 10.2, dont je suis stre de la stabilité.

*La version[v5.0 Develop 8.5|fonctionne sur XP, Windows7 et Windows10.

e A citer:
I. Horcas, R. Fernandez, J. M. Gomez-Rodriguez, J. Colchero, J. Gomez-Herrero, and A. M. Baro,

Rev. Sci. Instrum. 78, 013705 (2007)
Toujours cité en 2017 (presque 5000 citations), dans des articles de physique, chimie et bio
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WSXxM - Ouverture

DSP not found
= A p——

=ik,

Dulcinea not found
A A e
e .

Dynamic board net found

- 8P System not found.

- Dulcinea SPM Control System not found.

- Data Acquisition will only be available in Simulation Mode.

- When WsxM contributes to publish a work please cite: "I1. Horcas, R. Fernandez,
1.M. Gomez-Rodriguez, 1. Golchero, 3. Gomez-Herrero, and A.M. Baro.
Review of Scientific Instruments 78, 013705 (2007)".

Cliquez sur OK
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B WSxM - Menu a "'ouverture

2 modes liés a I'électronique de contrdle
* A l'ouverture :

WSxM 5.0 Develop 8.5 - Image Browser
' it Wiew  Window  Help

'S 2z 2@ %A

r—:’%

@ 2

Mode analyse

de données
(par défaut)

Parametres de

, , Menu déroulant ,
representation  Générateur de fonctions o Ne pas cliquer dessus:
pour l'aide

par défaut f(x) ou £(x,y) . aucun intérét et surtout
(anglais) : .
fait planter le logiciel!!
WSxM 5.0 Develop 8.5 - Image Browser
. Edit ‘“iew ‘Window Help

= Open..
[x7 HeuristicOpen...

Frint Setup...

1fc123hopgOa0g14.012
2fc123hopg0ang14.015

2 Hepresentation Seftings... >2 pOSSibﬂitéS pour ouvrir

fi.. Function Generator...

Eepresentation

PH  Acquisition

les données

LY Lithography

| SESSiOn

Openlmages as group...
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2 Ouverture de fichiers: Open puis Show

*Open, selection puis Show:

A décocher pour avoir les données brutes
Ne reconnait pas toutes les extensions donc choisir All Files (sauf pour données Scala)

A
taille des images présentées meSA

palette des images présentees

WSxM 5.0 Develop 85 - Image Browser - [D:Amanip Vearntdizma il 2520100908201 4]
7 —F -~

fo123hopg080914.000 fc123hopg030914.001 fo125hopg030914.002
2.0pm x 2.0pum 500nm x 500nm 100nm x 100nm
-0V -0V -0V

™ Plane [ Derivgive i g
I” Flatten [ Reverfe. _?ad '—DPI
I Equalize Show

File Mask: |
File Typs: | [0 Filest ) =] |

[
=

fe123hopg030914.003 fo123hopgl30914.004 - f£123hopg080914.005
200nm x 200nm 100nm x 100nm 150nm x 150nm
-0V -0V -0V

[= fe123hopgoanat.. 2136112 0B0%/1411:28
(= fe123hopg0a0aT.. 2136112 0B09/1411:40
[E#e123hopg0a0a1..  B420568  0&09/1414:22
= fc123hopgDEng 2138112 08/091414:34
= fc123hopg0ana 2138112 08/0911415:00
(= fe123hopgoanet.. 2136112 0B09141512
[Efe123hopg0anat... 2138112 0B03/1415:25
[Efe123hopg0a0a1.. 1544192 0&09/1415:32
i 1c123hopg08091 2138112 08/0911415:36
f)1c123hopg08031 2138112 0B/091415:46
(= fe123hopgoanat.. 2136112 0B/091415:58
[Ete123hopg0anat.. 2138112 0809141609
[Htc123hopgoBoa.. 5429565  08/09/1416:14
= fc123hopgoEna 8429568 08/0911416:36
[= fe123hopg0a0aT.. 4362240 0G09/1416:47

fc123hopgl30914.006 fc123hopglB0914.007 fc123hopglB0914.008 fc123hopglB0914.009 fc123hopgl80914.010 fc133hopg080914.011
Flnm x 70nm 1200t 3 1200m 120ntm x 120nm 1200t x 1 20nm 1200t x 1 20nm 1600t x 160nm
-0V -0V -0V -0V

. —~nombre d'images qui

, )
vont s’ ouvrir
fo123hopg080914.012 fo123hopg080914.013 fo123hopg080914.014 fcl123hopg080914.015

1a0nm x 160nm 10nmm x 160nm 160nmm x 160nm 160nm x 160nm
-0V -0V -0V -0V n

4 | i

‘Ready




o

verture

*lere possibilité:
tout décocher pour avoir les données brutes
sélection puis Load puis Load

17

image: sélection puis Load (1/2)

2

0 Fies()

-4 05222014
12 DB1B20144AFM
-3 0617201 4condAFM
-3 07082014
i 07112014
1) 07152014
-3 09032014
-4 09102014

ﬁ fo123hopg080014.000 fol23hopgla014.001 fc123h0pg080914.002
.J 2.0pm x 2.0pm 500nm x 500nm 100nm x 100nm
0w -0 -0y

:J

| Fila Name_

= 2123hopglB0914.014 8429568 08/09/141

- e Size [/Date & Time L
[3]fct 23hopgDE0aT4000 2138112 / 08/08/1411:1 opgB0914. 23hopg030514.004 fc123kopg030914.005
[#fc123hopgDa0a14.001 080814 11:2 200nm = 200nm 100nm x 100nm 150nm x 150nm
& fc123hopge01 4.002 08/09/1411:4, -0V 0w 0w
= fc123hopg080914.003 08/09/14142 | i3 " i
[ fc123hopg080914.004 08/09/1414:3
[ fc123hopg080914.005 08/09/1415:0
[Efc123hopg0809714.008 08/09/14151
8 fc123hopgDangT 4007 08/081415:2 ||
B fc123hopgDangT4 008 08/09/1415°3
[ fc123hopgDa0g14.009 08/09/1415°3
123hopglAnat 4,010 080914154 |
11 4155 | fo123hopg080014.006 fol23hopg030014.007 frl23hopgD30914.008
77 0 12 517351 19 T0nm = Flnm 1200 = 120nm 120num = 1 20nm
Hic123hopgl80914013 5420568 0B/0%141 v oV oV

61

marche avec images

tif, .par (Scala), .mtrx (Matrix),

.sxm (Nanonis) et Veeco

mais pas .mdt, ni .jpg, ni .bmp, ni .nid (Nanosurf *)
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- uverture d'image: selection puis Load (2/2)

*2eme possibilite:

tout décocher pour avoir les données brutes
clic gauche sur I'image puis Load

1 2

[l Filest7)

= Fo123hapgl30g 14.000 fc123hopg80914.001 fel23hopgl30914,002
;l 2.0pm = 2.0pm 500mm x 500nm 100¢um 2 1006w

- -0V - ¥
§  Info: fc123hopg080914.012 (160.0nm x 160.0nm) :converted

- 05222014

42 0676201 4AFM

1) 0617201 4condAFKM Ul o=
12 07082014 =l
- 07112014 "J
42 07152014

o1 23hopgDa0a1 4.013
& fc123hopgnE0914.014
[ fc123hopgna0gT 4015

4]

6429568
6429568
4362240

T0tum 22 70

[ File Siee [ Dote 8 Time. L
[3]ic1 23hopa0Ba14000 2138112 08/08714 114 L
Eic123hopo0B0914001 2138112 030974112 |  200amx20fmm 100amx L0Dam o
Btc123hopghE0T 4002 2138172 080914114 0V L
f|:123hupg[|8[|914|][|3 8429568  08/09/1414:2 | r
f|:123hupg[|8[|914|][|4 2138112 DR091414:3 || il
f|:123hupg[|8[|914|][|5 2138112 D8/09/1415:0 L
f:] 23hopglB0914.006 2138112 0B/09/14 151 -
Elic120hopolB0a14007 2136112 08/09/1415:2 E
E)c123hopalB0914008 1544192 08/09/1415:3 B
i1 20hopalB0914008 2136112 08/09/1415:3 L
Bfc123hopg0B0aT4010 2138112 08/09/1415:4 I P oy

] 14155 fc123hopg080914.006 fol23hopg030914.007 fol|

120nm x 120nm

08/09/14 16:1
08/09/14 16:3
08/09/14 16:4

-0

120nm x 1 30nm

oW

120nmm x 120nm
-0y

fc123hopglE0014.017 fo123hopg50014.013 fol

L0 esm liile

clb b jeatenil EQinen

1600t 2 160mm
-0

23hopgla0s14 014

kg ik pisschb s
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o

e toujours les 2 possibilités, dont:

tout décocher pour avoir les données brutes

5 - Image Broy

Vigw Screen  Favorl

Virich

clic gauche sur la courbe puis Load

2

re de courbes: pareil que pour les images (1/2)

| 2000-04-02-04)

3 test 2009-04-01
Dw

P -

=3

%200 04-02-036.5xmm
2] 2009-04-02-037.5xm
(2] 2003-04-02-038.5xmm
2] 2008-04-02-039.5xrm

2] 2008-04-02-041 sxm
%) 2008-04-02-042 sxm
2] 2009-D4-02-043 =xm
%] 2009-04-02-044 5xm
[#] 2008-04-02-045.5xm
=] 2009-04-02-046 5xm
%] 2003-04-02-047 5xm
] 2009-04-02-048 5xm
2] 2009-04-02-049 5%
) 2008-04-02-050 sxm
%] 2008-04-02-051 sxm
%) 2008-04-02-052 sxmm
%] 2009-04-02-053 sxm
] 2009-04-02-054.5xm
] 2008-04-02-055.5xm
] 2009-04-02-056.5xm
[ Bias-Spectroscopy001 dat
[ Bias-Spectroscopy002.dat
= Bias-Spectros copy003.dat
ias-Spectroscopy04.dat
ias-Spectroscopyl05.dat
ias-Spectroscopyl06.dat
ias-Spectroscopyl07.dat
) Bias-Spectroscopy008.dat
[ Bias-Spectroscopy009.dat
&) Bias-Spectroscopyl10.dat
= Bias-Spectrosconydl 1 dat

5293773
5293773
5293775
5293773

B293769
B293771
£293769
6293771
b293764
B293771
B293763
B293761
B293763
B293759
B293771
E293769
6293771
b293764
6293773
6293771
17583
17567
17575
17621
176823
17677
17583
17671
17626
17652
17569

|
0zt
024
02/

02/
nz/
02/
02/
02/
02/

02/
02/
nz/
nz/
nz/
02/
02/
02/
02/
01/
01/
0/
m;
my;
my;
ny
01/
01/
01/
01/

02/ 1]

filnen 3z G0
0.9

2009-04-02-04
Tdnm x 14
0.8V

1444

1984

2009-04-02-09

fillntn 3 Glnm
1

1t 3 14nm
0.7V

5 s 2009-04-02-056. sxm

Dz 2000-04-02-050.sn

[ sum 2009-04-02-053 sxm

ldnm x
0.8

Current [ns]

cale [V]

Ediestiofolder. | [ Load | Concel |

I3 13
Bins alk [V]

1dnim = 14 1dnm 3 14nm as-Spectroscopy001.d -
-lav LBV
2 2 2
1 1 -3
B ) )
El El El
2 2 2
Lt =177, 371
1Y 13 13 13 R 11
Bias ks [V] Bias caks [V] Bins caks [V]

| as-Speciroscol

002.d as-Spectroscopyls.d

as-Spectroscopy004.d

vont s’ouvrir

Current [nA]

ctroscopy006.dat (difdv 3} ‘convertat

oscopyl06.dal (Current) .con\rer‘l-

Bias cale [V]

YNavion
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B uverture de courbes: pareil que pour les images (2/2)

Apres, on peut copier les datas dans Origin (ou autre logiciel):

esélectionne la fenétre
*puis CtrlC

epuis CtrlV dans une feuille de données d’Origin (en sélectionnant les colonnes)

marche avec courbes en .dat (Nanonis) et Veeco

mais pas .cs0 (Scala) ni .nid (Nanosurf *)

YNarion Cranney



v/
st

— S image (1/3)

* lere possibilité:

WSxM 5.0 Develop 8.5 - |
Edit ‘iew Display Proces

Open...
Heuristic Open...

Save A

W O 5 W

fi.
@]

DA

auvegarder I’

|

/:;

Erint...
Frint Setup...
Frint Frensienm...

Fage Setup...

1 2003-04-01-023 sxrm

2 Bias-Spectroscopyl03.dat
d Bias-Spectroscopyl02.dat
4 Bias-Spectroscopy 01 .dat

Eepresentation Settings...

Function Generator...

Eepresentation
Acouisition

Lithography

Session

Cpen Images as group..

Exit

1m§

Fa
—]

20140522 _files
(2)20140310_files
20150216 _files
20150921 _files
20160413 _files
220160511 _files
20160524 files
20160625 _files
20160608 _files
220160609 _files
microscope & fluorescence
microscope optique
WSk 2014

Hom da fitir

| Ervegister

Type:

Bitmap Filez [*.bmp]

JPEG Files[™ jpa)

ASCI Matrix Files [*.t=t]

ASCH Matrix Files with labels [kt
ASCI 2 Files [ bat]

5P
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st

*2eme possibilité:

WSxM 5.0 Develop 8.5 - Image Brows
Edit ‘iew Display Process Scraen v

Open..
Heuristic Open...

Save A

0o B B B

Erint...
Frint Setup...
Frint Fresdew. .

Fage Setup...

1 2009-04-01-023 sxm

2 Bias-Spectroscopy 03 dat
3 Bias-Spectroscopy 02 dat
4 Bias-Spectroscopy 101 dat

=z Eepresentation Settings..

fi.. Function Generator...

Eepresentation

DR Acquistion
| LY Lithography

Session

Cpen lmages as group...

Exit

-
'.".--l‘
it A 4 2 T T

auvegarder I'image (2/3)

JIWSXIm

quel smooth, etc.)

intéressant car permet de garder
’historique, méme s’il n’y a pas les

details (par exemple, quel flatten,

YNarion Cranney



2 auvegarder I'image (3/3)

*3eme possibilité:

selectionne la fenétre puis:

*CtrlC
*ou Edit » Copy with scale (échelle des z avec)

puis CtrlV dans une présentation powerpoint

ou une fenéetre photoshop

WSxM 5 G Develop 8. 5 z Image Browser - 130214s1 Image 1.052 {

.| > chy P 9 faJod labmam &
— FF—, i Copy With Scale - _!‘_“. b4 _:_‘ e o -
e Copy Enhanced Metafile -

Copy Data dMatrix

YNarion Cranney



(]
rdonner/Fermer les images
WSxM 5.0 Develop 8.5 - Image Browser - 130214s1 Image 1.052 (70.0nm x 70.0nm) :converted
File Edit “iew Display Process Screen|| Window
@AY EEES 2 Bl %A | vetoal Q- B -E-E A o AR R

m WL A R R = H o . A Tile Horizontally 1 -6 B
Cascade

Arrange lcons

Beal Size

Close

IMinimize Al Windowsl

1 Dmanip Yeecoiytest porte-graph

2 13021421 Image 1.052 (70.0nm = 70.0nm) :converted
313021421 Image 2.052 (70.0nm x 70.0nm) :converted
413021451 Image 3.052 (70.0nm x 70.0nm) :converted

WSxM X

- 9 flatten dizcard nanonis linage £ (mp.sxm (3.68nm = 4. 1nm) cconverted :zoom not saved.
Do wou weant to zave it?

\ 4

“es Mo || Cancel |

™ Do not show again

YNarion Cranney



Correction des donnees brutes

WSxM 5.0 Deve

& File Edit “iew !
(@A @2 %

YNarion Cranney
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2 Zoom (1/3)

Historique du travail sur I'image

/

“iew Display Frocess  Screen Window Help

By EEES 2 e Y A @B ikm@mM L2 Cco@E -1 O-QA-H-E-E-A omME AR L LE
e - Aman =@ - M- T P -2 Tl YE -9 E[Q] Zoom

i Multiple zoom

. Multiple dynamic zoom

SPM IMAGE Selection — - -
2010-12-01-011 Image £ X X

clique gauche souris et maintien pour

201020011 20104201011 § 2010-92-01-011 200-12-01-011
e
di/dv__ %

V] 55m (20, Onm
0 Oeral

2010-42-00-011

mage Curent
&) z8m [20.0nm
# 20.0nm]

= i

3 -
dlids %
[¥).zam [20.0rm

sélectionner la zone: quand relache, zoom

nnnnnnnnnn

fait sur toutes les images sélectionnées

+2010-12-01-011 Ima




- Zoom (2/3)

WOSxXM 5.0 Develop 8.5 - Image Browser - 2010-12-01-011 Image Z {m).sxm (20.0nm x 9.3nm) :converted :zoom :plane
File Edit “iew Display Process Screen Window  Help

By SER&? BT A @[] isbsmM S co@F-i i0-Q-H-B-B-W</ /7m0 0L@Bd %00

M - Aman S@% M- R NE P 2T -l VR - o E[Q] 20om
&4 Multiple zoom

4, Multiple dynamic zoom

velop 8.5 - Image Browser - 2010-12-01-011 Image Z (m).sxm (20.0nm x 20.0nm) :converted
Display Process  Screen  Window  Help

HS=2 B8 A @2 idsd labmaM £ 2 cO@F-i iomT- N -H-H-B:&/ME Uil bS8
vun S W% - M- FEME P IR -C o sWTYH-0B

'2010-12-01-011 Image Z {m).s

TR o .mmmdcfinit taille fenétre de zoom
— i Seeximk[2  SeevimiF @ ege 2 (mlsnm . A
R A

taille finale pas tout a fait celle-la

SPM IMAGE Selection

201201011 | 2010-12-m-01 2010-12-01-011 |8 2010-12-01-001 |8 2010-12-00-011
Image Z [m] ssm: | Image 2 [m.sxm (¥ Image. Image: Image Curent
120 0nm & [20.0nm x didd__ ¥ diddv__% 18)s8m IZQ Onm

I~ Recalculate max and min

ok I Cancel | Apply I

20 O ) e (20 e 1+ 20.0nm

.

sélectionne 3 images max
u 1 I

200041 2-01-011
Image Current

(&) 3%m (20.0nm
%20 DnmlA

e Canel ‘Selact al

YNarion Cranney
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2 Zoom (3/3)

WOSxXM 5.0 Develop 8.5 - Image Browser - 2010-12-01-011 Image Z {m).sxm (20.0nm x 9.3nm) :converted :zoom :plane
File Edit “iew Display Process Screen Window  Help

By FEES 2 Be ¥ A @I bwmh S2Cco@E-i 10 Q-0 -8 B -BH/ /0004 RL %0
e A SE% M-t ONE P - Z T BV E - o B[R] Zoom
&4 Multiple zoom

| . Multiple dynamiczooml

les images a zoomer apparaissent de par et d’autres de la

fenétre de d

- = efenétre de

mutiple dvnamic zoom. .

1 < - .
2001201011 Image difde_ = ‘Seleet images —besfa) [10 Size ¥ [rm]: |3

sélection a

positionner
*puis clique gauche

pour geler I'image

voulue (vue dans

| Z = 538my

|2010:12.01-011 Image Z [m].sxm [

Z=27.9nm

les 4 fenétres de

|2D1 01200017 Image difdv__ % |

SR part et d’autre)
S *puis Apply (crée
== j = - I'image)
B ou OK (crée I'image
Z = 536my

et ferme la fenétre)

I 11.8nm. 9.4nm | ¥ Recalculate mas and min |
/ - Cancel ! ‘ Apply !
coord ¢s centre zoom pour bien voir m

YNarion Cranney



Polygon Region

Image 1.052 (70.0nm ¥ 70.0nm) :converted :plane :Simple Flatten :equalize

13021451 Image 1.052 {70.0nm x 70.0nm) :conve... [M[=]F3
— ',1" ii{{,{'*if“; - :a :. =. - -. r’ : r ol E.* Frad _.5-"- F

AR

.

Pour définir la zone, il faut cliquer

gauche pour démarrer un cote
(comme dans powerpoint forme

libre), puis clic droit quand fini.

YNarion Cranney



D ———
it P

lane

WSxM 5.0 Develop 8.5 - Image Browser - 2010-12-01-011 Image Z {m).sxm (20.0nm X 9.3nm) :converted :Zoom :plane
File Edit “iew Display Process Screen Window  Help

@y CEES2 e Y i @i |d k@M Laco@E-i i0-Q-A-B-H-E:N//mr Ua @B B 0H
SNl e o hm e S - M -f Rt P%v-z;*jvﬁvmn.z?mvla Global plane

&u Local plane

2012-10-03-005 Image Z {m).sxm (200.0nm x 200._. Mi[=1E3 o _
= Pour definir le plan, il faut

dessiner des rectangles qui se

recoupent en maintenant clic

gauche et lorsque fini, clique droit

YNarion Cranney



\y I A Fit 2nd (1/2)

Comme Plane mais en soustrayant une parabole.

WSxM 5.0 Develop 8.5 - Image Browser - satfcl 2graph26022014 Image 4.009 (7.0pm x 7.0pum) :convyerted :duplicate
File Edit “iew Display Process Screen Window Help

@y SEES 2 e YA @ Juidan S2codf-i (10-Q-D-B-B-BH/ /M0 NLABRL L LE
DI e 3 o /D) R AR =[g|€-4 Rt P2 -~ BOTYEH-0OB
<> Fit2nd (global) |

Fit 2nd

Arisque d’artefact !

I1 vaut mieux faire

un fit 2nd local

YNarion Cranney



I— A\ T m iy
\.‘ /\ Fit 2nd (2/2)

WSxM 5.0 Develop 8.5 - Image Browser - satfcl 2graph26022014 Image 4.009 {7.0pm x 7.0pm) :converted :duplicate
File Edit “iew Display Process Screen Window Help

By SHH&EG2 Bl Y A @i v iat@mM 22 CcO@E -1 0-Q-B-B-B-DN /e le@kdhis®
e Amm @] M- FEE Fx -z A -,BITYE-9B
- Fit2nd (global)

. Fit 2nd

Pour définir la zone ou la parabole
doit étre fittée, il faut dessiner des
rectangles qui se recoupent en

maintenant clic gauche et lorsque

fini, clique droit

YNarion Cranney
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\_ﬁ Flatten (1/2)

WSxM 5.0 Develop 8.5 - Image Browser - 2012-03-02-008 Image Z {m).sxm (20.0nm ¥ 20.0nm) :conyerted :local plane
| File Edit View Display Process Screen ‘Window Help | | |
@y soEa? ai ¥ A @F[u[]digtmn 3sco@F-i 1&-Q-H-B-B-BH/ /M0 He@kdhizg
e - WS - d-F et FAx-Z20--,BHIYE-082

Simple Flatten ne va pas s’il y a sur 'image des grains,
|

“Gubtiact Type
& Difset

et/ou des marches:

flatten
—_
offset

soustrait a chaque ligne de I'image T iy e -
une fonction:
*moyenne de chaque ligne (offset)

: o — bi les petites i S
*ou ligne droite (line) 1CT pOUL fes PEtites image

*ou parabole (parabola) > bien pour les grandes images

YNarion Cranney



I ————
\.{ Flatten (2/2)

I 2012-03-02-008 Image £ {m).sxm (20.0nm ¥ 20.0nm]) :converted :local plane
1 File Edit “iew Display Process Screen ‘Window Help '

(B SEHdE? 2R Y A @R[ ]diggmn S s8co@F-i (&-Q-Q-B-BE-Bx/ /"0 Nae@hbdihiy®
iAo - Amm =W - d4-HEtME FPx-Zzu-A-,BESTYE-0B

A&, Mulipls fiatten M=l - 2012-03-02-008 Image Z (m).sxm (20.0nm x 20 0. [M[=1F3

S’il y a sur I'image des grains, on peut utiliser Flatten discarding regions:

Flatten filter o] x|

Simple Flattenfl Flatten discarding regions

| Flatten using paths_l Flatten plus [

*clique sur New region

",S_uk_nt'rac_t Type

~Diresion
& Oifset £ Line £ Parabola: ‘ |

Actual

*definit les zones a éviter par des rectangles en maintenant clic
gauche

*lorsqu’a fini, clique droit

*apply flatten discarding regions

*OK

~ Discatding Regions Option:
jon i filtered image I Apply Flatten discarding regions l I
Mew region Remove region Remove all regions |

|
)

flatten d
—
offset
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Remove lines

WSxM 5.0 Develop 8.5 - Image Browser - 13021451 ) :converted :plane :Simple Flatten :equalize
 Edit View Display Process Screen SWindow Help ' ' '

S EHS 2 BE Y A 'ﬂx_izd -|3d
| + + ol =

W
qu——

Ml Sico@i-i i C-Q-R-E-H-Ax//r/MEl @ BL%G 88
-|-zﬂ-ﬁv%l£?mvﬂ@

File Edit View Display Process Scregn \Wintow  Halp

&

=
&

My SHHS 2 BB T AG? :,.1 G- ECEm ) S AR
+tiE FPx-IzR-T-cBOTYE-0B

Remove Lines

esélectionne la

ligne avec le

Number of Columns:
First Colurnn:

curseur ou avec

wmerattnes. [ o] || PO A le First Line (voit

First Line:

en direct les

Removing style

s Zor e TP I changements)

& Average

*apply

esélectionne,

apply, etc...

Undo last | BEdn e |

eOK a la fin
YNarion Cranney



Equalize

2012-03-02-008 Image Z (m).sxm (20.00m 2o =] 7 Equalize
- : . - : . b .y :  Actual image:

clique gauche pour les blancs clique droit pour les noirs

YNarion Cranney




I ——
\.‘ Z control

Comme Equalize : joue sur I’échelle de couleur des z pour améliorer le contraste

WSxM 5.0 Develop 8.5 - Image Browser - 2009-04-01-023 Image Z (m}.sxm (12.5nm x 12.5nm) :converted :plane
File Edit “iew Display Process Screen ‘Window Help

@Y SERES 2 2@ T A @M i[2d]]5d gﬁll SidcodF-i i0-QA-H-B-B-Ax/r/me el B0
RV R I I Y R ER-cai e i LI e I 2 SRl + R 3¢ I ~

Z scale control I

~ Z Scale Settings ~Final Z Scale ——
2.26 &

Image = Scale rﬁ.]: 15_8?3

llzer Z Scale [.-5.]: 274 Fl

UserZ Oifset &) |[2509 ;]_»_

Restore Image 2 zcale |

|-n.4a i3

ok | Cancel | Copy to Clipboard |




Presentation des donnees



—'———'—

—- Settings

WSxM 5.0 Develop 8.5 - Image Browser - 2010-04-23-006 Image Z (m).sxm (100.0nm x 100.0nm) -converted ‘local
File Edit View Display Frocess Soeen Window  Help
e of11] 2

By FERMS 2 2l ¥ A @M 205

c 27 -

. . l:‘ E J;( f;’ F E IFFT & R-ﬁ “‘L u DE

By
Flade 2 - MRl = (6] % - -8 L E P e LT -~ Bl YEHE ﬂ@
22010-04-23-006 Image Z (m ) Or - |O] x|

Ernghtness ID

g & i

Contrazt |1

e 41 W
~ Color Selection ——

; " Fed

F-'.Eree}g

" Blue

T [ Smoatt ﬂ

= LEmyate
] Alitamatic /

€ et /- - :
= vert | s [ Fem |
AlColors lut - Rieplace a palette position with other color - Palette Mode——

Autumlut S e e e e
BlackBody bt : - _|."EDIUI-'In|jE:.'-;Z’_ [0 = Active SRl
Blaelut ' 0t Bl

Selected Folder, |C:\Documents and Settingshal UsersApplication Databw/'SaM solufionstiwSeM 5.0 Develop B.54ut T

; | Copy ta
‘Save palstte: E Create new merged palstte | Cancel Clipboard |
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L.sxm (100 Qo TEN

age Z (m

[P
_..-l.a-._rli - e

[ - - E - &

2010-04-23-006 Im

-Q -

Derivative._ [Biial E3

S s codp -

Derivative representation (1/3)

nage Z {m).sxm (100 0nm @ 1he H@E

b

t pour bien voir les détails de chaque marche, ou mieux voir les ondes stationnaires,

3-00i

0z/0x simple
2010-04-23-
Intéressan

T
c
i
=
Il
=
=
=
2k
T
i
>
[
=
=
—
£
c
=
=
=
—
»
=
=
=
=
=]
—
L
=
S
w
—
=
e
M
T
=
s}
=
w
=]
i
o
o
-
_.-.H_u_
=
—
=
L]
I
[
b
9]
z
o
=
an)
2k
=y
as}
=
I
-
el
=X
i=y -
i
>
QT
O
=
o
=
o
E




\.ﬁ erivative representation: Matrix convolution (2/3)

-WSxM 5 0 Develop 85 - Image Browser - settings nanonis Image Z {m).sxm (100_0nm x 100.0nm) :converted

File Edit View Display Process Screen Windaw Help
@Y RS2 e % A @i |didan S2coPF-i i$-Q-B-H-H-W</ /M0 Ne@BRLbLEE
e s pman S @S - AL E P s - ,BATYEH-0B

“settings nanonis Image Z (m).sxin (1000RmS e Matrix Convolution _ (O] x|

[ el ey

J 0 s (e 8

E ]1 In B ]n

'[u ' [1 |U |~1 [n

\ 20 [N | S

| A B
— Matixselection. ————
/ I!Derivative_x {dZ/dx) :]J

e | e

FILTER o el

Detivative x (ddid=)
Derivative_xy (d2fdx+d )
Derivative_y (dfdy)

Identity

Laplacian

Srmooth_3x3
Smooth_3x3_normalized

Smooth_5x5 Laplacien: A(z)=(0?z/0x? + 0?z/dy?)

amooth 5=5 normalized
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settings nanonis Image Z (m}).sxm (100.0nm x 100.0nm) :converted

- Image Browser -

" o
e v e o
N

WSxM 5.0 Develop 8.5




\.‘ /N M Tattice /N /\ 1/2)

Pour recalibrer et redresser une image dont on connait le réseau théorique, et qui en est

proche (mais pas tout a fait du fait du drift des piezos par exemple) fentre les paramétres du

" A évi ible ! , .
M A eviter autant que possible !!!! réseau théorique

~WSxM 5.0 Develop 8.5 - Image Browser - 2010-05-28-012 Image Z (m).sxm (2 6nm x 2.6nm) :conver’<d :zoom 'plane :Simple Flatten
File Edit View Display Process Soeen  Window  Help

@y EEEHES 2 2@ Y £ @R ] iatmwmi S 2 c @ -1 IO
Pl - @Y M- LT Fx 2R -T B TE B

|E-E el oM T e @RI RAE

- 2010-05-28-012 Image Z (m).sxm (2 Bnm)

Image Ta Show:

Heuxagon hd I

BeBSimple
BB Total
T Simple
Fud Total

S

Lattice Type:

Element #:

[ L Distancefrn

Ratate:

Square . o
Honeycomb W2 angle:

Certer X
Center :Hé'[nm]:

el e o bl R BT bl [ e

“Zoom Region:
Laok For: Mone

Active Layer: T Lattice =] Layers..

I Show Latticd
I Black Latic]
I"v"' 'Siqmwzzjclam
I~ Find

I “ector

™ Carrect

Drawing colors———

| Fesstimage | Saveds.. | Mew Layer | ’7_J-..J
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W/

Apres avoir défini le réseau théorique, 'adapte du mieux possible sur 'image puis
quel point de 'image doit correspondre a quel point du réseau:

€3|oR LY

“iew Display  Process

~

=

SCreen

FEHS > 2@ ¥ A

N\ AN\ Lattice A\ A\ (2/2)

Window  Help

@R i[2a[]sa |

WSxM 5.0 Develop 8.5 - Image Browser - 2010-05-28-012 Image Z {m).sxm {2.6nm X 2.6nm) -convyerted :zoom :plane :Simple Flatten
File Edit

indique

FFT u
S A,

5[

~ ANy dERI dERI ] % -~ A -:

gl S s codl -0 -4 -0 -

=+ ol X

HYZ

] - [ - a0 o M

o WP b A By i

Ok
W=

A EN - -, BLYER-0B

Image Ta Show: Original

Latlice Type: Hexagon

-

.
|
]
i
.

Element #:

-
-
.
Ca

L. Distance(nm):

-
%
=
/
-
-
:

e
i

4

-

.
-
s

Rotate:

-
.
-

g
.

&

-
-

o
.
s

VZ angle:

o
)
.

b

p

-

=

e
-

-
-
.
.
-

.
.
-
-
-
-

Center X(nm): 1.289

-
-

-
.
.

Center Y(nm): 1.208

Zoom Region: 19

g
.

H
H
|
el
M=
=
=
15
A
[l
=1
[=]
|

Look For: Maximum

%&ﬁﬁ!!?%
.
T
-t

-
S

Active Layer: 3: Lattice

F Show Latlice
" Black Lattice
7 Show Zoom

~ Find
T Veclor

¥ Correct

Reset Image

S

.
.
.
.
.
-

.
T
-

i -
- s

-
o
o
-

.
.
.
-
-
-
.
-
-

.
)
i

i

-

.

B
-
Ing

.
o
.
o

o
-

.
.

.
-

9
-
-
o

.
%
.

it
=

Drawing calars

ave As... New Layer

= | | . i

.
-
.

-

-
-
-

-
-

e
.
.
.
-
.

.
-
-
-

- e
|
|
}
- A
-
e
-
-
-

-

ur sélectionner le

-
-

.
.
. .

t sur I'image

T
S

.
-
-
-
i

-
o
-

-
s

-

-
-
-

-

-

o
o
.
-

-

.

-
-
-

S 7

r sélectionner le

-
-
1

it du réseau

.
-
-

|

.
.
.
i
.
)

-
-

.
-
e

.

.
.
.

-

.
.
.

-

.
.
)

\
b

d
(D

.
)
-
o

spondant

-
.
o
-
e

.
-

-
-

roit a la fin

Cancsl
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\_ﬁ — Elssage: Smooth et Gaussian Smooth (1/7)

WSxM 5.0 Develop 8.5 - Image Browser - 130314graph130114 Image 1.011 {50.0nm x 13.7nm) :converted :zoom :plane :Simple Flatten :equalize
File Edit “iew Display Frocess  Sereen Window  Help

co@F -1 (0-Q-B-B-B-W/ /Mo Na@hdhe®
1R vYEd-0B

2

|

Gaussian sm
)

Multiple gaussian smod

Remplace chaque point par la moyenne

By SEES 2 e ¥ A @R i2d[]5d iakbgmM &
Dl e MR R SR - -FE Rt P -2

_ , des valeurs de ses plus proches voisins,
Remplace chaque point par la moyenne (avec poids o )
o o pour €liminer les hautes fréquences
statistique) des valeurs de ses plus proches voisins,
pour éliminer les hautes fréquences.

Avec (1,1): duplique I'image. Ne pas dépasser (3,3).

Gaussian Smooth

Raw data

&pp]y

# Decay Distance (matrix points] |1 | j_‘l
 Diecay Distance (malix poits) | [T 4[]
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v/
st

WSxM 5.0 Develop 8.5 - Image Browser - 130314graph100114 Image 1.011 {50.0nm x 13. 7nm) :converied :zoom :plane -Simple Flatten ‘.equalize
File Edit Wiew Displey Process Beieen Mindow Halp

issage: Matrix convolution (2/7)

B T R @% - ' Tt E FPrx-2xn-S-rBIYE-0B

Matrix selection:

_SmDDth_3x3 ﬂ
/ Baye | Rerbye |

Derivative_x (dZ/d=) ’
Dervative_xy (dZid<+dZ/dY) ~ FILTER I K Cancel
Derivative_y (dZ/dY) ' ' :
|dentity
Laplacian
Srmooth_3x3
smooth_3x3_normalized
armooth_hxh
e stniooth BB normalized

YNarion Cranney



I ATy TLT {2/
\_ﬁ Lissage: 2D-FFT (3/7)

WSxM 5.0 Develop 8.5 - Image Browser - 130314graph100114 Image 1.011 (50.0nm x 13. 7nm) .converied -zoom (plane ‘Simple Flatten equalize
File Edit View Display Process Screen Window  Helg

@y eEEE 2 e % A @ [2]]sd i@l frco@p -1 IO-Q-B-H-E-AN/ /M E N e RLRLE
B - Z@% -d-FFLME FPr-2d-F-,rHLYOA-208

\J | Logarithmic

<] B
IF'Dwer Spectrum il
|20-FFT =

I k= ZFifwavelength il

" FPazs

Fiectangle

' Show center cross. s
I T B Create Wikdow

Fieset

Measure

[ Sast it

| .
|
Filter |
|
|
|

Exit

I Caletlate masimum when measuing

“window size; [Til Ereate Syt [Ereate Sy o

YNarion Cranney
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s L 2D-FFT (4/7)

1ssage:

WSxM 5.0 Develop 8.5 - Image Browser - 130314graph100114 Image 1.011 {50.0nm x 13.7nm) :converted :zoom :plane :Simple Flatten :equalize
File  Edit “iew Display Frocess  Screen ‘Window  Help

@Y EEHEG 2 20 Y A QP[] istmM S co@E i (0-Q-B-B-E-Ax/ /e eI hen
M -Amem Z@% - - FtE Pr-2-F-,BITYTEH-0B

2d FFT filter BEE
Normalization: ]Logarilhmic ﬂ ' '
Filter: ]Pass ﬂ
Window: |Ellipse E
FFT Display: IPower Spectrum j
FFT Type: [2DFFT B
k convention: [k=2Pifwavelength -]
x1 Zoom x16
r o
o Stiow centei Srose *Garde les fréquences qui P
Resst oy 7 ° 4
ont été sélectionnées
Measure
Filter . .
es¢lectionne les formes en
Unde Last Eilfer . .
maintenant clic gauche
Power Spectral Density . . .
epuis clic droit
Exit
Tpuls create window
I Caleulate maximum when measuring
Window size: wa ill | Create Window . Create Window,

YNarion Cranney



I AT T (= 1
\_ﬁ Lissage: 2D-FFT (5/7)

WSxM 5.0 Develop 8.5 - Image Browser - 130314graph100114 Image 1.011 {50.0nm x 13.7nm) :converted :zoom :plane :Simple Flatten :equalize
File  Edit “iew Display Frocess  Screen ‘Window  Help

@Y EEHEG 2 20 T A @F (] istmM S co@E i (0-Q-B-BE-E-Ax/ /e AL hAE
s - duman S[@]l% - -8 FH0E Fx-Z3-F-~BIYEO-20

| 2d FFT fitter B
Normalization: |Logarithmic B
Filter: Cut ﬂ
Windaow: Rectangle -
FFT Display: |Power Spectrum -
FFT Type: [2D-FFT |
k convention: |k= 2Pifwavelength -
x1 Zoom x16
i —
¥ Show center cross . Enl é ve ]es fr é quences qui g —
A B Ve 4 P
C
Measure
Filter

sélectionne les formes en

Undo LLast Eiltar

maintenant clic gauche

Power Spectral Density.

e puis clique droit final

Exit

?puis create window

I~ Caleulate maximum when measuring

Window size: 10 L I Create Window, Create Window

YNarion Cranney
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St 2D-FFT (6/7)

Lissage:

WSxM 5.0 Develop 8.5 - Image Browser - 130314graph100114 Image 1.011 {50.0nm x 13.7nm) :converted :zoom :plane :Simple Flatten :equalize
File  Edit “iew Display Frocess  Screen ‘Window  Help

By SHHS2 e Y A @R ] intmM S 2co@F- i 10-Q-B-H-H-B:/ /e Ne@RdIhi®
s A @Y M- FLNE FPr-In-R,BSTYTEH-OR

aux artefacts de filtrage, surtout avec Pass

YNarion Cranney



araison des Lissage (7/7)
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s L

e travail sur I'image continue...

WSxM 5.0 Develop 8.5 - Image Browser - 2009-04-01-023 Image Z (m}.sxm (12.5nm x 12.5nm) :converted :plane
File Edit “iew Display Process Screen ‘Window Help

man

@Y SEHS 2 b® % A @[ 5 intml S 2co@f -1 (0-Q-H-EH-B-WMN/ /M0 T &@kd%hy®

e n - pmaE|@ - 4-8 +tpoE] e 2Rl -cBEZYR-0B

1mages miroir : tourner I'image
inverser les |
du h uer l’ima e , . ! a5y Rotate 80 13021451 Image 1 052 (010NN
piq & couleurs (négatif) = Rotate 180 7 g

Fotate -390

Fotate angle

45l

Filtering Rotation X

Ruotation type

trace un trait en maintenant clic
gauche et lorsque fini, image
tournée pour que trait soit

horizontal/vertical

YNarion Cranney
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Le travail sur I'image continue...

File Edit “iew Display Process Screen ‘Window Help

[@]on LY

FT e &% o/l dER R

FEHS 2 8@ > 4 ERRIIET T
=@l % - -5 FtolE

2
n
=
P
a
i
[
]

ROEVAFZL BRI = T IS

barre d’échelle en (x,y)

Choix 2D ou 3D

avec parametres 3D

avec parametres

By SHES 2 =BT A @2 3]s
Mlode o - N dfl S [W] % ~ o -3t W AL

iit@mM Eiiscr@ -t
-oBovYEH-2 B

O -A -k -E-E -l

RV e T

S2009-04-01-023 Im

D Settings and Preview !EH

Display typs: Teuture:
= Image. - 1 b
Tecued shadkdsobd 7] et pour obtenir la barre
28 Bitmap...
Projection: | Orthoganal = &I
“Caolors Y4 .
.
_ = d’échelle en z: dans info
Ratation: {20 ilt: 45
-' l — Lightsource angles— | e [ e [0
o @l Rotation:  [45 Praview . 1- b d
% puis copy to clipboard et
Zscale:h ﬂ # seale:|1 ::’ i ,45—
B astac | —— colle dans powerpoint
Offsets:
o 5 = i Light Intensities: —
%[ = v o dz 2 ;
‘ :I j :’ ‘ - IF:I Info: 2009-04-01-013 Image Z {m).sxm {18.6nm x 18.6nm) :converte. . [Bll=]
mhbie . =
— Interpalation:— ~ Previe -~ Color Table —
_ ™ Diaw Profiles Diff -~ N
Interline spacing: L M :1 . Head type: 9064 pra
l'z_ ¥ Draw Surface Base i ; Pressie quality: Rows:
o v Specular reflection Columns:
T Draw Ases - Hish '_. Low M aximum [pra)
= |— I Diawt Amgltide Infaimation | | Speculer 05 = M [
y-Offset [aul
0K I Cancel | Satasdefaultl Restare I >Sfeutgsne\;l[7p1}
Z Gain: : -
Z Aroplituds [ 5
¥ Amplitude [rm]: =
* Amplitude [nm]:
Bias Yaltags [miv}:
#-Frequency [Hz]
Cal. % [fmAAL
£al Z 2] 0.000
Cal. 1A [ fré )
Farce Canstant:
Narne:
“ersian; B DIADHIZ]DD] bl -57.80 pr
Image Type: Z 1
. Scale Fullwiridam Copy to Copy to Clipboard Copy to
Converted from Ma:.. Settings mode Clipboard with 2 Scale Clipboard
Comments | Extract to folder I oK I Cancel I Full Itfo |
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— Le travail sur I'image continue...

WSxM 5.0 Develop 8.5 - Image Browser - 2009-04-01-023 Image Z (m}.sxm (12.5nm x 12.5nm) :converted :plane
File Edit “iew Display Process Screen ‘Window Help

By SERES 2 2B Y A @ id i igk@mM S co@F-i (0-Q-HA-B-B-BE/ /Mol L@l haB
PRl e e MR R =[] e v o - EE et ,F%--Z;Y-F‘vﬁnt‘?@-g@

—

recalibrer 'image en x, y et z
Recalibrate N Bl ocaibrate R |

W s |'v s | 2 vis | s | v wis Z s |
~ SOURCE ——— — DESTIMATION ——— — SOURCE —————— — DESTIMATION
Arnplitude ; Amplitude
Factar Amplitude Factor Amplitude
70,000 rm X i = [0 [ren =] 0.381 nm X i = | [o3605m [om =]
Right td awirmum
Right I.T"D A aximunm ID_244112
70,000 rim Offzet 0.244 mm Offzet
+ D = + D =
Left Iinirnurn
Left |g— Minimum 1.1 116387
0.000 rm 0116 nm

[~ Square Pixels 2 walue: IF!elative vI
Ok I Antuler Aide | ok I Apiruler Aide |

YNarion Cranney



p— e travail sur I'image continue...

WSxM 5.0 Develop 8.5 - Image Browser - 2009-04-01-023 Image Z (m}.sxm (12.5nm x 12.5nm) :converted :plane
File Edit “iew Display Process Screen ‘Window Help

man

@Y SEHS 2 b® % A @R[ 56 int@ml S 2co@ -1 (0-Q-H-E-B-WMNY/ /W07 &@ld%hy®

il =@ 4T P2 W, BEITYEH 0B

Filtre permettant de mieux voir les contours dans une image: Cosine

SR & 7T SR

travail

avec

v

photoshop

YNarion Cranney



B Le travail sur I'image continue...

WSxM 5.0 Develop 8.5 - Image Browser - 2009-04-01-023 Image Z (m}.sxm (12.5nm x 12.5nm) :converted :plane
File Edit “iew Display Process Screen ‘Window Help

By FERS 2 2B Y A @Fipd | ist@m LSco@F i (0 Q- A-B-B-BE/ /Mo le@blhisg
R RN N PR T LA R R AR - P d % R -

Permet de combiner plusieurs images de méme taille: Merge

Merge =1 E

ﬁ1:|2.o.@e_m.-—oz-os.3:lmag '#12r|2009-.u¢92-.053_ma

||mage 1 Factor: .05 j j

If.riage-ZFa'clor:|1 j j
Image 3 Faclor: |0 j j
- Operation:
Choose image |
& Addition (+)

43 MERGED image:

© Muttiplication (*)

© Division (/)

Cancel ;
Chaoose image

YNarion Cranney



I
\.‘ Movie (1/2)

“WSxM 5.0 Develop 8.5- Image Browser - 2009-04-02-040 Image difdV___ X (V).sxm [9.8nmx 9.8nm) :converted 'plane :flatien ‘equalize
File Edit “iew Display Process Screen Windew Help

@y SEEG? 2o Y A QK] akm SLco@F-i (0-A-B-B-H-W/ A negbihe®
M - Ammz@e 4-F+4ME Px -2 - ~HBIVE-98
2009-04-02-033 Image diidV.___ X [V} Sxin (9 Enms =|ol x|

Create movie from images _ 0] x|
- File infa:
Current file: CADOCUME~14marianchl OEALS ~14TempAMOVIE_0mpp-

[ cromee 3] | _Cored |

~ Frame: infa:

CLIRRENT FRAME: LAST FRAME: ———

Current frame: 'QD_IE[S:IJI_Q‘;EI'Q:B;DJm@ga.d[_-fw._g
).z (3.8 3 9 Brm] converted
aen-saualie.

Hurnber of frames added: 1

MOVIE PREVIEW: ——

/I ﬁSalec':t...ZI I 1| w|
T | Remave

Muliple add.. |

2003-04-02-040 2003-04-02-031 2009-04-02032 | 2005-04-02-033

Irage: Image. Image Image: nage
did_x | dedbx | ded x| di_x | dvdx
W) ssm @A8rmx | Wlasm (G8nme | (lsm (@ 8nms | ) sk @8k | (V) s 38w
Ol G Ol 8 Brrnd o= S gl

20090402036 | 20030402037 | 20030402038 | 20030402039

Image Image Image Image
diddd._ = | dlAdd__» dipdd x| diad %
W), RET g{];sxhn_ 98nmw | (Wlawm (9 8nmw | W] sxm (9 80m x j
M o Saral : S O Owrnl _
] | Cancel | Gelechdl |

YNarion Cranney



3 I— Movie (2/2)

WSxM 5.0 Develop 8.5 - Image Browser - 2009-04-02-040 Image dlifdVY__ X {V).sxm (9.8nm x 9.8nm) :converted :plane :flatten equalize
File Edit “iew Display Process Screen  ‘Window Help

By SEES2 &6 ¥ A @I lkmn s ccodl-1 (o-Q-B-B-B-B:/ o ne@nanizs
A S @S M- EEINE Fx IR T - ,ELIYE AR

WSxM 5.0 Develop 8.5 - Image Browser - MOVIE_090401 mpp {9.8nm % 9.8nm) :plane :flatten :equalize
By S@ES 2 &% & A i« wE —————f/ 20-4 i Bt@ (NOZKEHA SQOREFERNVE #E= 2~ JB0B 4
_MO\/IE_090401__m_pp_(_9_8n 9.8nmj) -plane _HE‘H
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Mesures

Parfois, quand l'image n’est pas

carrée, il applique une barre

d’echelle différente en x et en y.

On mesure alors n'importe quoi!!!!

YNarion Cranney



g - Profile

WSxM 5.0 Develop 8.5 - Image Browser - 2011-10-20-005 Image Z (m).sxm (93.6nm X 94.7nm) :conyerted :zoom :plane :equalize

File Edit “iew Display Process Screen Window Help

By FHES 2 e ¥ A QW a5 isbwaM L2 co@E - (0-Q-B|E-B-RE/ s mr Ua@ kL LR H

Sl MR R S M FE R E A 2T, BLTYE OB 'Profile I

I bMultiple profile

Profile from settings nanonis Image Z (m).sxm {100.0nm x 100.0nm) :converted :local
' EEHSG2 20T A(@RILL (1| 2ir SEHr QEEF milk0o A

Profile from settings nanonis Image Z {m).sxm (10.. [M[=]F3

Pour définir la
ligne de mesure,
il faut:

ecliquer gauche
etirer le trait

epuis clic droit

YNarion Cranney
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2 Outils pour les courbes (1/5)

File Edit “iew Display Process 3Settings “Window Help
By CEHS 2 20T A OR

& [i[2ir EEl~[REE F sl %0 B~ +5%

infos sur la courbe rogne la courbe

inverse les valeurs en x

inverse les valeurs en z

settings de la courbe

Color & general settings | Scale & axis seftings | Color & general settings  Scale & axis settings |

¥ Show axis V¥ Show Zero Marker
¥ Show Yalues

Colors Settings:

Backaround: _I Pririt colors | ¥ Show Ticks

F ; | ] .

Arém..al _I Default colorsl I M::-i:l!l?n Margin size; |15 il

titles: _l

R_IS - &+ Auta Tent size: |4 il

Girid: _l = Uszer

Scales: _l on widh [Left — Ticks placement——

le: idth:

B34 0

| | [soic = [1 =] ¥ Show E o
Fight " Out
I'IDS.._-"

M atation

|erement:

General Settings: 0 ™~ Sciertific
@ Show lines Wele)citons = Decimal

" Show circles £+ Automatic

L

" Show lines and circles Scale T

pE  Precizion: [1-5) ) Test Onentation
1 Show bars & Linear & Auto o I ol T: 1
© Logll r User [3 Ccoae oo

(n] I Cancel b [0 Ok, to all Drefault | 0k I Cancel | Lol | 0K toall Default

YNarion Cranney
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\._{ Outils pour les courbes (2/5)

File Edit “iew Display Process 3Settings “Window Help

(B SHEHES 2 e T A@E I ]i 2§ el aBn F el %E Bl + 8

dérive la courbe
retour a la courbe initiale

lisse la courbe

O— A AAY VAL A Fam eV — = = = - -~
— A
< L
N |
2|
- v
3 recalibre la courbe en x et en y
-4—
[ : % Auis T Pwis |
L | \ \ \ \ \
0 20 40 60 80 100 ~ SOURCE ~ DESTINATION
Amplitude
X nm Factar Arnplitude
(nm] heisy X = | [reme: v |
Top
Too  [43313
4 936 Offset
Bottom + : =
Bottom lm
0091y
Annuler Aide |

YNarion Cranney




3 R — Uu!lls pour les courbes (3/5)

WSxM 5.0 Develop 8.5 - Image Browser - Profile from settings nanonis Image Z {m}).sxm {100 0nm X 100.0nm
File Edit “iew Display Process 3Settings “Window Help

@R

B EHEEES 2 e Y

e d i@

RS He QEEF | il % E DA+ 5

mesure des points sur la courbe en déplacant le

. g.i'ilr.s_}-; nanonis Image Z {m).sxm {100 0nm . _ _‘ curseur

[

Profl. =l

2010 V=R

YNarion Cranney




g utils pour les courbes (4/5)

WSxM 5.0 Develop 8.5 - Image Browser - Profile from settings nanonis Image Z {m}).sxm {100 0nm X 100.0nm
File Edit “iew Display Process 3Settings “Window Help

o @oR

B EHEEES 2 e Y

e d i@

R S & BEF psd ] % E B A W By

les déplace en maintenant clic gauche
\ "

| settings nanonis Image 2 (m).Sxm (100 nm s =] 7| [~] Profile from settings nanonis image Z (m).Sxm (lO...Em

!

mesure des distances sur la courbe

avec visualisation sur 1'image

:

YNarion Cranney

Maowe the mouse for measuring points




3 I— Butils pour les courbes

File View L Process  Setings MWindow Hﬂiﬁ
E:@nﬂﬂl GHE ;mgm A @RIy 4

i g irlcsEHaqaEOsIER o ASERBEFE

d/dv X [V]

0.5
Bias calc [V]

YNarion Cranney



—--___——- .
B Roughness Analysis

‘WSxM 5.0 Develop 8.5 - Image Browser - 2011-10-20-005 Image Z (m).sxm (93.6nm x 94 7nm) .converted :zoom  plane equalize
Fiig  Edit “iew BRisplay Frocess Scoreen Window  Help

@Y &2 @e T A QW [l leal S2co@f - i160-Q-B-0-B @/ /o0 na@bdhi®
e - Amm =@ -d-F LT P 2T ,HLTYE 0B

Il ~RoughnessAnalysis M=k
Height’unifﬁ: : I‘E'_ % :
Humber of intervals: : E
| ~

- Roughness results:

RMS roughness: m
Miriimium value: W
P amirnum valie: W
Pesk topeak: W
Roughness average: [o730
fwerage height: IW
Surface skewness: [los38

Surface kurtasis: 5.8654

Number of Events

Plang offset -30.3633
Iraned suiface (i) e

= Limits:

. . h..---—-"l...__]
7

Min: [-2.7591 Max [3.3662 216 Height{A] 39

Corel |

)
A\, on ne peut pas récupérer 1’histogramme

YDNarvion Cranney



Edit Ciigplay  Frocess Soreen W

File e : C
By EEHS2 e% A @B ibmi S 2co@F -1 (0-Q-R-E-H-A:Jp/ /rrNae@Bdhiyn
Myl - A =@ -d-%FEHE Fx-23-T-~HBITH-0B

Flooding

1

c Actual
Wiew centers

lanore borders

[
e At

Wiew perimeters

Include holes in hill:

L]

" Find Holes
+ Find Hillz
@ Find Intervals

r

-

fon

L' A
b e
= &

Mir. Size [rirré) 0.03735 =4

. e
"
¥ -

il e H et

Mir. Height (&) 0.7032 ‘-_1—‘j|

L]
..

~Info

Mumber. of Hillz
178
Firzt meighbours distanice
1.73584 nm Wolume Histograrm Copy Data to Clipboard
Hillz area
168,933 nn [20.32%) Perimeter Histogram Show &l Hills
Hills voluirme
317625 hire td axinntim Height Histogram Create Center Map
Tatal Length Penmeters :
Mat calculated Awerage Height Histogram Create Window |
-Area-Perimeter Rabio e
Hot calculated Area Histogram Apply
Bearing Ratia
170371 nnf [20038%) Fractal Analyzis Exit

YNarion Cranney



= - Flooding (2/3)

- m2_orn tf0 converted :zoom

View [Dhisplay Process. Screen Window  Helg

EEES 2 e A @ id ] ism S2co@f -1 i0-Q-0-8-8-&:
e Amm @S A FENE P2 -T - ,BITEH-0B

M[=iF3ll - Flooding i [=1E3

“Settings———— | Actual Flonded
Yiew centers

AP SR el O . e

Igniore borders

Wiews perimeters

171 <A

Include holes in hills
£~ Find Holes
i+ Find Hillz
£~ Find Interrals

bin. Size [hre];
fol e H bt

Mir. Height [&]:

~Info
Mumber of Hills
178
Firzt neighbours distarice
1.79584 rim “alume Histogram |
Hillz area
168 933 nnf [20.32%] Perimeter Histogram |
Hillz sahime
TATE2S i Maxirrium Height Histogram |
Total Length Perimeters |

Copy.Data to Clipboard |

i S o A1l Hills

Create Center Map

Mot calculated Awerage Height Histogram Create \Window

Area-Permeter Fatio

Mot caleulated _/V Hrea Histogram

Bearing Fatio
CaE1 nnd [20.38%]

| Apply

Fractal Analyss Exit

Peut obtenir des informations sur l'ensemble des grains ou sur un seul en le

selectionnant par un clic gauche

on peut récupérer les histogrammes pour les traiter avec Origin nney
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- Flooding (3/3)

1Y) JIY] K[¥] L[¥] M[Y] N[Y) OrY] P[] E[¥]
1 |nformation: HiIIsJ
2 Index Arealnm?] Volume[44] Perimeter]A]lverage Heightlﬁlximum Heiqhtj_ﬁ] Num Points X[nm] YInm g sl = T e Al A F 44 Od
3 1 0.84581 1501544 35,5753 017753 0.4311 181 -99,5106 99.22186 - ’f ﬂ r fo & L iﬁ ”L EE RES
EOEFT e 4 2 0.84114 16,59344 37.27422 0,19727 0,44054 180 -99.8782 88,28951
S 5 3 0.93927 1978833 37.34293 0,21068 0,46918 201 -99,96989 80.21791
— [ 4 0,84581 15,97069 36,30748 0,18882 0,41688 181 -100,14714 97.68029
e 7 5 1,06077 19,43798 44,80798 0,18324 0,42558 227  -100,43042 71,72949| o] x|
i} [ 1.31779 3012656 49,14411 0,22862 0,49907 282 -100,98158 40389 ——///
9 7 0.84114 16,02677 3571117 0,19064 0,4428 180 -100,75359 93,68561 Eatie
10 8 0,60282 8,02093 34,94029 0,13306 0,29777 129 -100,83727 73, 46477
11 9 0.81777 15,18502 39,80838 0,18569 0,43144 175 -100,89564 76,78284
n 1 6N18 no7eR2, . ... 011588 - . 4 754
\.m2_ori.tf0 :converted :zoom :plane :Centers map  [M[=1F3 r
+ * + t 4 L
+ ++ 4+ T+ o+ L+
TR T T +
+ 4 N +
+ + 4 + +
+ + T +
+ ot o+ + + N
+++ + Tt T Ty 5 =
4 4+ o+ + =i
+ L+ 4+ L+ + 7 =
R e T = e ¥ &
+ 4 + v E h Y
+ T R S =] ~ =
| + n + + + L + + T
v T + o+ +
i + + 4+ + L +
n s+ + 4+ +
“F . 4+ + + T+ +
+4+ 7 + o+t g
+ + + + +
+ 3 T
G + o4y + + + -i-Jr ++ ++ -11|9.|6| -|98.8 ‘alume Histogram | Copy. Data to Clipboard |
+ + 4+
+ + + + X[nm o : .
gt il [ ] Perimeter Histagram Shiow All Hills
Hills: seahume
317625 n Create Center Map
Tatal Length F :
Mot calcul | /| Create Wikdow |
-Area-Fenmete Z

H ot calzul
Bearing Ratio
170371 ni

Apply I

| Exit. |
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St 2D-Correlation (1/2)

File Edit “iew Display Process Screen Window Help

@Y o RS2 Bl % A @ I2d | k@ 32 cOME-i (0-Q-0-B-B -/ /M0 0a@BLheE
i =@ M- NE Px I ,EITYTEH-0B

_ Self correlation

= Cross correlation

wu . .
2. Correlstion setings

Il taire obligatoirement un plane avant !!

Self-correlation pour mesurer directement (cad dans 1’espace réel) toutes les périodicites dans
I'image:
Ty T8SI TE,
ST T T i
e .
o . S correl

YNarion Cranney
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\_‘ 2D-Correlation (2/2)

WSXM 5.0 Develop 8.5 - Image Browser - autocorrel nanonis Image Z (m).sxm (20.0nm x 3.8nm) :converted :zoom :plane :Simple Flatten

File Edit “iew Display Process Goreen Mindow  Help

By EEES? B T A @E IR Jd ik S co@E - 10-Q-EH-B-B-BH/ /M 4@kl hrE

sl A @S- ARt FPx-2n-T-cBoYO{oR

| Selfcorrelation :

_ autocorrel nanonis Image Z {(m).sxm (20.0nm x 3.... [M[=]1E3

L% Cross correlation t—__'——
= . 2

R e e TN ; .
3 Comrelation setiings :. F T " : ‘g- _&' _-.f'-f-" = 3 ' . 3 Self-correlatlon

puis Radial average

Radial

|
0 5 10 15 20
Radius r [nm]

C(r): fonction d’auto-corrélation de position des clusters moyennée sur toute

I'image ou le premier pic correspond a la distance entre plus proches voisins
cf. Phys. Rev. B 94 (2016), p.075427 DOI: 10.1103/PhysRevB.94.075427amacion Cranney



A S D-FFT (1/3)

WSxM 5.0 Develop 8.5 - Image Browser - FFT nanonis Image Z (m).sxm (14.0nm % 14.0nm) :converted
File Edit “iew Display FProcess Screen ‘Window Help

@Ry eSS §|'§l|m§|ﬁ---|@x§3d kgl S 2 co@T i (o-a-H-B-E-BL /™ TN e@hd il
b w - Awmom =@ -4 Rt kT A IR, BOVYE-OB

2D-FFT pour mesurer dans 'espace reciproque toutes les périodicites (k,, k;) dans I'image
et remonter a celles dans I'espace réel (a, b) via:

k = 21 (b k)/(a.bCc)
*k,= 21 (cla)/(a.bCk) b
-k = 21 (alb)/(a.bCc) :

a X
Par exemple, pour un réseau 2D monocliniqu/

«a=(a, 0, 0)
*b=(bcosa, bsina, 0)
«c=(0,0,1)

espace reel

Par exemple, pour un réseau 2D hexagonal:
*a=(r, 0, 0) Ky 4 espace réciproque
*b=(rcos(609, rsin(609, 0) 1

=(r/2, \N3r/2, 0)
c=(0, 0, 1) "k

X

YNarion Cranney
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St 2D-FFT (2/3)

File Edit “iew Display Process Sciesn “Window Help

@AY EHES 2 e ¥ A @Qipd s isb@mB L2 co@F -1 iC-a-H-B-B-BE/ /M0 Na@Bdhig
b -tmm=@2 - a2 FthF Pr-2x-F-~HITH-0B

(14.0nm MI=IES  2d FFT fitter

e

- FFT nanonis Image Z (m).5%m

Marmalizatior: | |Logarithmic _ﬂ |
Filter: I Pass ;I
- indow: Elipse LI
peut faire une -
FFT directement FTTwe  |[20Fr |
sur 1 a d onn é e kconvention: | k= 2Pi/wavelergth =
%1 Zoom 1B

briife: N | ———

....

W Show center cross

 Create Window

Reset”

Meazure

Fis pour avoir la
e e e = FFT
FPower Spectral D ansit{{ 4\

\

pour avoir la PSC

Exit |

™ Calcilate maximur whern measting

Window size: IT ﬂ [Ereatetimeaw | [EreatetiEeayy |

En faisant une FFT sur une image de conductance, il est possible de remonter a la structure de
bande, cf. J. Phys. D 44 (2011), p.464010 DOI:10.1088/0022-3727/44/46/464010

YNarion Cranney
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— 2D-FFT (3/3)

-WSxM 5.0 Develop 8 5- Image: Browser - FFT nanonis Image Z {m). sxm (14.0nm x 14.0nm) :converted :plane :Simple Flatten -equalize
File Edit View Display Process Scieen Windaw Help

%DHL!IB“‘E“EEI@?IIal'.’;'lﬁdﬂX%‘3'd i@l frco @1 iO0-Q-EH-B-H-AWA/ o iNae@Bl BB
T A =@l - M -H Rt T Pz ,lOTYEA-0B

s5ettings + deri + matrii nanonis |m =10
: "FFT nanonis Image Z (m).sxm (14.0nm im) BEED ,. Pl ek .
~settings + deri + maty = X e w s . T : Normalization: 'ILog_arithmic "l ;
N setlings + deri e 1} SRR b e cu |
W
ertion[= 2Pifwavelength x|
- Zoom J_
1

17 1 S‘f'\mw centercross

F:i:eset

Maasure

Fiker

|
Whdo Lasl_.Fii.ter. I .
|
|

o G

(STEStEMt o [Ereate i p




WSxM - Petits plus



I ———
2 WSxM - Parametres de représentation (Settings)

WS5SxM 5.0 Develop 8.5 - Image Browser

File Edit

Wiew WWindow  Help

&3 |DA LY

=@ & 2
-

B % A

plus de
barre
d’échelle

/ par défaut

Settings =] F3

SIESTA LDOS [zoSuiface Settings I Spectrozcopy Imaging Settings

General Settings Image & Movie Settings | Prafile Settings

W Sub should ask befare discharge modified files.

Default extension for brawser :

Filters for thumbnails :

I Plane VOlt leE
™ Flatten ¢

I Equalize

™ Derivative

™ Reverse

raw datas

on voit direct si
le logiciel peut

ouvrir les datas

Settings

SIESTA LDOS [zoSurface Settings I Spectrozcopy Imaging Settings

General Settings Image % Movie Settings

Profile Settings

— Image Settings
|nterpolation method
Mane

Linear

Spline

Show zcalebar by default

IDefauIt.Iut Browse...

=] e

Default palstte

~ Floading —
Use twa colors palette . o
i~ Relative £ Yalue
At . g
Alneys voir la zone -
Newer [

— Movie Settings

~ Palette range
Fit to frame Max/Min values a
Fit to movie Max/Min values g

[+ &dd existing parameter layers when extracting frames

sélectionneée

— Common Settings

Reduce comers at rotation I
Action when opening Multiple Image files IAsk - l
Auto Z-5cale

Z-Relative Images

Fit bor rasirnum o
Fit bo center ("
Fit ko mirirmurn o

o]

Annuler |

Aide I
£

Ok I Annuler Aide

SIESTA LDOS lsoSurface Settings
General Settings

Image & Movie Settings

Spectroscopy Imaging S ettings I
Profile Settings

i~ Measurement simbols width and size

Width lines an image
teasunng width cross on image

Measunng size cross on image

F =
P
F

B\

i~ Last paint with button

Right o
Left Iy
 Influence radius 1 f.
[~ Perform profile using influence radins p us Imn
I= | Ghnvyselested points
Lt fiar p Our
el AT (o) .
i o) mieux
Ly Eraae (ol
| HHenee radios (st umts] |4 :I VOlr Sur
7.
I'image
Active profile color: | g

Default profile color: |

Default colars |

V¥ Autatile for mutiple profile

oK I Annuler

Aide I
s
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Pour imprimer la feuille de présentation:

y a pas les infos, le mieux est de les écrire

Open + Cocher plane, flatten, equalize + Choisir la bonne taille de présentation + Show + Imprimer

WSxM 5.0 Develop 8.5 - Image Browser
. - e 7 s

[BiFiest)

i) 05222014

-2 0616201 AR

{3 0517201 dcondAFM
-0 07082014

= 07112014

1) 07152014

1 na0s2014

(-1 08102014

Py
[ f1 23hopga0914.002
[ 1 23hopga0914.003
=1 23h0pg 0014 004
=1 23hopga0g 14,005
1 23hopgang 14 006
=1 23hopgang14 007
= i1 23hopgnang14 008
i 1 23hopg 80914003
= 1 23hopg00914.010
[ i1 23hopg 014,011
1 23hopgnang 14 012
=1 23hopgla0g14.013
=1 23hopgang14.014
=01 23hopgnang14 015

2138112
2138112
8429568
2138112
2138112
2138112
2138112
1544192
2138112
2138112
2138112
2138112
0429560
8429568
4362240

08/09/14 14:3
08/08/1415:0
0808414 15:1

08/09/14 16:4

f123h0p2030914.000 fo123hopg0&00 14,001

f123hopglE0f14.006

et puis on €écrit sur cette feuille, qui f¢ra partie
de son catalogue d’images, toutes leg infos

utiles

g bl e fl[ DAy o o
e CALS MR e Al ot funto— s Do wke 558

Mmumip Veeco'diary FC I 23040420104 - Apnl 10, 2014
Page 1 of 1
r‘( A iif ol

EEREESE S

it

J\.\: IJ:n. )

,,bﬁﬂ.l. ST E BT g H D0 ._'l\.lll\.i\.ili l?l J i.J. IIU\.'-" kl":hd'J-?—u—J.H PI"M«.“'—WJI"' 1 IR :lw-\.l.‘:"'l"'l'"t*f\p 4512

T AT g b R b b ST Q.'H'N [N . Ao s
Thnsid 13 iin L a 2l Tk zlzn,

'q; :f“' wepm fY

arec .ﬂ.._l__._, u'ur { E(le—r\]

g | Yoo s " doph #0, 4N Ok ]
11 dog e ©O° doph -0V 8o

R . s o8 " 1,8 "

3.7 Slme— o a0 ph - 4‘,"?": &, 52
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B Nanosurf et WSxM

Pour Nanosurf, possibilite de ne pas sauver les images en .nid pour pouvoir les traiter avec WSxM:
Dans le logiciel Nanosurf, File - Option - User Interface
il faut décocher les 2 cases proposées, c’est-a-dire:

0 save Workspace

O save nid File

puis OK/Apply

YNarion Cranney



