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e 7. Schéfer, INE Karlsruhe

e Lu as homologue for Am, Cm

e 5% Lu In Haematite: transformation in solution, rinsed, dried

e Cluster analysis of O 1s stack == | u incorporation in Haematite.
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Cluster O: ] [ Cluster 1:
Weak absorption | Weak peak at 530 eV

r(less haematite)

'_J/\./V-\_ [Cluster 2:

[Strong peak at 530 eV
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55:"' Glustér analysis: reveals
= Spectroscopic themes even
“With-a-complex, unknown

specimen.

Lu in hematite Clusie
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M. Lerotic et al., Ultramicroscopy 100 (2004) 35
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Details: M. Lerotic and C. Jacobsen, J .Electron Spectrosc.144 (2005) 1137
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CAtlEsseliaxis2000 widget (1)»

I AX1S 2000 ver 21-Mar-05 -aph

|mages | Stacks

Linescans

Spectra | Display | Utilities

File Edit “iew Image Help

E it | Lt | Almaget iewer Hel

Exit and save ini file (return to same
Quit without saving ini file

XimageViewer viewer of ALS_ST
Help - pdf manual (with hyperlinks)

Eu.|§|

-2 AFM

|:| peem-sic

2] ref_spectra
1] results

[ results-industry
1 sample_info
[ software-OP

441 images

T

11103081 _a.xim 11103082 _a xim 11103083 _a.xim

11103086 _a.xim

11103087 _a.xim 11103085 _a.xim

hd L

aXis 2000

Analysis of X-ray microscopy mages and Jpectra
VERSION 2.1k (12-May-02)

AXISHHN - Analysis of Xormy microscopy
Images amd Spectra - is an [DL widget for
viewing, comparing ard processing Xemmy
microsoopy mages mnd spectra. [DL stands for
Interactive Dnia Language, a product of Research
Swslems Ino (RS0 11 is hased on scripts developed
vy & large number of people at the MELE amd ALS
Meray microscogry facilities, by Carl Zimhba

i Photoms Unlimibed) and by Adam & Potor
Hikcheock. [t opamles on Windos WL Linix
2300 and Macimosh {8UAC) versons of [HL. Thas
version was mostly writlen on a WiskowsS8
sysiem bat it has been extensively adapled 10
mmprove cross-syshens performance, especially or
Macintosh OF, Carrently it rums fully with 10 5.2
ard should operaie properly with later versions  IF
vou run [DL 4, vou nesd AXIS version 162 or carlier.

1 wonld appreciaie it if you would notify me by email {aphimomaster.ca) about problems with the
code ar with sapgestions for improvements. I vou make extensions or comections, | woukd
appreciate recaiving a copy of your code revisions b incorporale in falure versions.

T vivank ail the people wive lave written scripts shar wenr into shis, Covd Zimba Fhotons Dslisvined)
wia seppiied Z8TACK ana bas exiersively impraved the pack, seerall; my son, Peter wha felped
sai wp the hamic widger sirwciure; Bl Rotenberg, .I'-’.-Ih.‘-'.l'l:i.'.‘ Dentinger, Stefane Carerari, Tolek

iy atfeers. SPECIAL thamks do Chris Joowbren (Stomy Brook, asls] for sharieg ks
':-f"-m.ﬁ.'{ Rick Kneeller, for providing tiae basis for the stack-0it romtine, and Billy Low
(UCERY for providing S, tie Hembe mars absorpiion routine

HEW FEATURES in version 2.1j { 10-mmy-02} sinoa 2.1j {28-Fab-02} nra HIGHLIGHTED

TOSTART aVm2id:  affer tastailing akTe 6V {(see omd of this fle)

"W indows and Mac OF:

Start IDL

1F you bave =at the Prgforenges (m DL so thal nxi=2000_batch.pro is the start file,
aXisD000 will lounch autcenatically.

Otherwise. type axis20000 dialey oo the [0 command line.

1F you guit aXis2000 and stay in 1. vou can restart A by typing axis2000

T SR d

e el 45
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Headl Writel Zoom | Filter | Imagesl Stacksl Linescans | Spectra | Dizplay | Lltilities |
ﬂl Guit Ximage\fiewerl Help |

Thumbnails
oClick to select a buffer

00 0D 0D 23feb0130 —0.11-1.5 1101454 21—Mar—2005

aXis2000
Messages,
Hints and log

wieloonfg to &S,
Version Q00 ver 21-kar-05 -aph

-

ececcccscoccccdioccccccclli

. " e
Y lineout at X-position of cursor
.:'__ . . . .
................................. Color-bar
for Images

I]

0 R=pbo CN§.25-0.93 G=tcarbbnlCl -{

melg ¥ (um)

Concept
9 ‘permanent’ data

1 22feb013

00

2 0D 0D 0D 28eb013C1-0.11-1.5

3 81223w¢h3 DD0%] szignal from bUffe rS

E [~ 4 pboCI0.25099
E [© 5 tcarbbriCl -0.072-0.28
E : 7 B weaCl038-0.95 any Process that
- r 7 s modifies data places
:2355_?':“”|”‘:°“d the result in buffer 0

F S DRE.RET o dusll = E!Oﬂ mn LI_I (the ‘Worki ng’
® 7E3I 127 ff
Y ot Data Buffer List bu er)
) 4.5590 e Click to select
: Buffer O .

% Déﬂgg%d e Use slider to view if you want to SAVE

: long labels hat result you must

\Q\ — Copy itto a
V| Zlines [ Symbolz v Bar LI J _" £ Gamma for Images | i(r}]ag;e(szc?i !g:;frfaor pe rmanent buffer

(display & control)

Lineout & symbol options X lineout at Y-position of cursor

46
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120
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Main Image

& AXIS 2000 ver 21-Mar-05 -aph

Headl Writel Zoom | Filter | Imagesl Stacksl Lined

-._ il Guit Ximage\fiewerl Help |

E56TaXis2000 widget (2)w

e Displays currently selected image or selected spectrum
(or groups of either 4 or 9 buffers, if Display~Thumbnails used)
e Size of AXIS can be adjusted from 0.5 to 2.0 of its nominal

Mouse
oFirst click - cursor and lineout; arms line generator
eSecond click - draws and documents line (image) ;

- reports difference in cursors (spectra)
eThird click - clears line and cursor information

—— =

Cursors o0 02 04 DE 02 1.0 12 1.
(X.Y,Z) - at cursor T 121
pixel indices

1.2012
(dX,dY,dZ) - change
over line (images) or
between cursors
(spectra)
dR - distance along
line (images only)

I =

4 EB30

26290

5.3583
0.075734

Fi%s 5%

7. 3e005

H ] —

1449

0.000

1449

0.000

size (360x360 pixels in Main Image) by size parameter in axis.ini

wieloome to &S, -
Version 2000 ver 21-kar-05 -aph

0 R=pbo CI0.25-0.93 G=tcarbbnlCl -{
1 22feb013

2 0D 0D 0D 22feb013C1-0.11-1.5

00

3 81223w¢h3 0D [30%] szignal from
4 pbao C10.25-0.99

5 tearbbniCl -0.072-0.24

E wrea C10.28-0.95

7 3dtif

8 355c-mtx mach

LI 1T T I I |

9 ascii_1col_head

=



Pull- down menus (1 of e)

Images 3

Spectra F"athIe:"sa:-:is-dev"-.test-data'xst:-:m532-sta-:k-2reg'x reads a” types Of ALS STXM fIIeS
N = (images, spectra, stacks, motors, DAQ ...)
Type INEKL‘-.FS Image Scan b ap | 1 image | Cancel | 0k, |
D ata Chanrel Iu:u:uunter[l TI Fiegion IHegiDM vI Image # Im vI

Images= . .
e reads image data of many other types of X-ray microscopes
itg:g;ﬁﬂ?-” Axis - internal format
ALS HM1 SRC - PEEM (Sphinx, Mephisto)
.E.:_S.':-STKM-?.D.Iinescan ’ CLS’ SLS, SRC - E|m|tec
iy CLS - TOF (time-of-flight)
NSLS g and standard image types
o \ (BMP, PNG, GIF, TIF)
OTHER 3
| reads many other types of spectral data
ﬂ? - Axis - internal format
ALG-STHM-7.0 ALS - PEEM, SPEM
itgﬁ:gm * SRC - PEEM (Sphinx, Mephisto)
ity CLS - Lox (a(_:q. program for Elmitec)
NSLS b CLS - TOF (time-of-flight)
SPHIM=-FEERM » NSLS - STXM
HAS




Pull- down Menus (2 of 6)

| Re S wite g Filter | Images | Stacks | Linescans | Spectra | Display | Utiliies
m! writes various types of data files
SrIqFG : AXxis - internal format (spectra = ascii; images = binary)
TIF . GIF, PNC, TIF - standard image formats
ALS-image ALS-image - old (77.0.1) format
:gts[ﬁ'f;agﬁimf:;] NSLS-image - old and current formats for X1a STXM
WA spactum SDF - self defining format used for ALS STXM

XAS spectrum - fully documentable spectral file (for reference standards)

tacks | Linescans

L5

o
—— e
Spectra » Curzar - cut

expanded views of currently displayed buffer

MHurmerical - cut

Numerical option allows precision extraction of identical

Image > Curzar regions of images or spectra

Marmal

Clut = 2
Murnerical




I-down menus (3 of 6)

SO0 H Filterl Images | Stacks | Linescanz | Spec
Smoath 4 different smoothing routines with adjustable parameters
edian (apply to both images and spectra)
Lee Filker G
Corvval

box used to identify signals in 2d FT to be

Clean [FT image filter] — removed. Systematic noise is generally sharp lines)

Images | Stacks |

|

hiztogranm e e e
d bdd 3 Inf<]
many prOC_e ures byerage pixels b log1 0] w0
useful to manipulate = cajibatesxy  » | Generemask
. .. Modify orne point
|mageS Clip signal M ultiply buffers
L iz (02 Farticle analyze -
Y
see manual (accessed by = Lross-link density Pinels arly
Help command in aXis2000) = Ueditch Profiles y
for details Delete region Fatia to n
Digtart ¥ zcale Remaove zeros
expl] Replace line
Fist rollowver 3 Resize
G ain b RGE composite =
Rotate
Set =y scale i n p
W arp ”




Pull- down Menus (4 of 6)

‘white | Zoom | Filter | Imaoges | Stacks ‘E Linescans
; : Analyze 3
manipulation of i
Image sequences b .

(“STAC KS”) correert format 3

Lenerate_stack
see Help file in Image alignment 3
aXis2000 for details maps 3
Frinciple components
Stack_movie

Linescans | Specha

A
> Add ines b
§ procedures useful to aligr b
“é’ manipulate linescan line._fit
= spectra locate line
o - _ niarmalize ta la
% see Help file in aXis2000 i i Y
oc_> m for details narmalze o ine

> subtract reference

Energy (eV)



Winke | Zoom Filker

ene  LSIOTIT06] (0.3 W) AP LSI0TITOS4 (0.1 &) OB 15030
: L B e e e e e

Images |

—Mar—2005
T

DDDDD A 1
. . Abzolute value Integrate
manipulation of A )
spectra Calibrate » logl0fY)
Curve fit 2 Linear Background
see Help file in Delete t odify one point
aXis2000 for details Differentiate b Liltiply
Gain * Fealk area
E_ta_'Wavelength Fatio_to
exp(r] Reverse values
Split
Truncate

Display | Utilties |
|

Prirt 3
Utilities miscellaneous Change labsl
Loghook procedures Change mesh

Calculate #-ray parameters [SF)

- ] Execute macro
see Help file in aXis2000 eh eEra

for details (modify rigid e
colors does not yet work) Print Sysh/ar

Write image azcii b

Change label Annotated

52



Pull-down menus (6 of 6)

Dlspla_lrll Litilikie
Ower Plot »
Clear »
2d plot

kodify image caolors
todify rigid colors
Scale bar position

Show color zcheme
Thurmbnailz

?gjs

Cwer Plot

Clear

3d plat

todify image colors
b ity rigid colors
Scale bar pozition
Show color scheme

Thumbnails

this command menu is used EXTENSIVELY,
particularly OverPlot and Thumbnails
Mo Rescale r asl

Mo Rezcale

Rescale
Wfindow
Shift

Rezcale




pisclission of possible applications

of STXM or X-PEEM




