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c File Edit Search Run Froject Macros ‘Window Help

IDL> a=read_bnl()

% Compiled module: READ_BNL.
% Loaded DLM: NCDF.

% Compiled module: INIT_SD.
% Compiled module: AX_NAME.
read NSLS image from file: E:\axis-dev\test-data\22FEB012.NC
250 x 250 pts. 0.0598 x 0.0597 um pixels.
E= 288.998 eV. Dwell= 6.00 ms.

IDL> splot2d(a)
splot2d(a)

% Syntax error.
IDL> splot2d,a

~ IDL> color
I % Attempt to call undefined procedure/function:

= % Execution halted at: $SMAIN$
IDL> loadct,0
% LOADCT: Loading table B-W LINEAR

'‘COLOR".

IDL> splot2d,a

IDL> print, median(a.d)
457.000

IDL> b=a

IDL> b.d = -alog(a.d/600)

IDL> splot2d, b
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ExampleanalyzingrALS STXM data

A common process of acquiring chemical analysis data with STXM might be
a) image to find area of interest

b) record point spectra &/or linescans to check chemical identity of regions
c) check for damage

d) record image sequence (STACK)

e) check for damage

STXNMN 5.3.2 User Manual

File: stzm532-manual doc

:‘“ Last update: 03-Apr -03 (aph)
e History:
? DeSCI’Iptlon Version la: 05-zep-02 written by Tohoa Arald (no pictures)
—— = Version 1h: 12-0ct-02 update by gph, comments by [K
A pOIyurethi Version 1o: 03-Apr-03 update by aph 0.05 mg/ml
solution of fihrinnnen \Wae 1iced C. 1< STXM ta man fbu‘?mﬁ'ﬂ%'ﬂﬁ?ﬂo?cp and the
Components DATE: JULY 16, 2001
references: STXM 5.3.2 Interface - User Ergonomics
[1] A.P. Hitchcc leen, F. Hayes, W.
Lidy, R.D. P This report describes in detail the various windows and controls that make S in polyurethanes

studied b)/.f up the user interface to the 5.3 ST,
[2] A.P. Hitchcock, . mornin, y.vi. Heny, K.vi. COIMenus ana J.L. srasn, /owaras practical soft X-ray
spectromicroscopy of biomaterials, J. Biomaterials Science, Polymer Ed. 13 (2002) 919-938
27



AYNEOCALING region of interest

11103084 out of focus

b

11103085 285.1 eV

convert
to OD

11103088 285.1 eV

replace

| lines

=)

Area selected for stack measurement
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DININEGERSEGUENCE! (& damage check)

OF RL RL 111030888 1B:0ES1 21—Mar—2005 Area Se I ected fQE_ Stac&;mrﬂ.Su re me nt F

the bright area to the left is known to be a protein
deposit so we wanted to be able to get a clear Fg
spectral signature to check the analysis in the more
dilute regions

DAMAGE CHECK
Image larger than region of stack at damage
sensitive energy (289 eV o*_ 4 of ether)

little sign of damage (usually polyether matrix bleaches due
to mass loss)




#ll Read Self Defining Format files

Path Ie:\axis-documents\tutorials\

File: |111E|309E|

Browse | Parameters |
Type INEXAFS Image Scan Map | 1 image | Caticel | QK. | t—
Data Channel ICDunterD 'l Region [{NEaE ~ | Image # |282.UU 'l

lo

in stack_analyze
1) I: all
2) save lo spectrum

il Read Self Defining Format files

Path Ie:\axis-documents\tutorials\

File |1 1103090

Browse | Parameters |
Type INEX-’!FS Image Scan Map | 1 image | Cancel | QK. |
Data Channel ICDUHIEI'D 'l Region ~ | Image # |282.DD 'I

—
-
a
- =
— = -
—

In stack_analyze
1) define lo as file from region 2
2) convert to OD
3) type file name
4) save converted stack

4| Stack Analyze

Dizplay min, max: IE2.EIEI

|1453.un

Gamma: ID.EEI Calars | Rescale |

R min, max [0.00 [15.90
Y: min, max |00 |7.50
E: min. max  [282.00 |292.20
I min, max [0.00 [0.00

u y-zcale

Zoom | Reset |

E.l-zcale

Reset |

11103030_a0000.xim 252.00 2.00
11103090_a001 D.xim 282,50 2.00
11103090_a00200xim 233.00 2.00
11103090_a00300xm 28350 2.00
11103090_a0040.im 284.00 2.00
11103090_a0050.2im 28450 2.00

Movie ¢ Play * Stop

= Pause/Step

I all | Add reginnl pi:-:ell

Feset |

10: file | AN reginnl pi:-:eII

=1I1|ﬂﬂ EMOvE ZEM0F |

Fezet | change energies |

=00 [

TEY-off | median smoath | E_cal I

perfage I avg stack I TEMOvE image I gain I

Subtract: cnnstantl spectruml imagel $tack|

Path : IE:\a:-:is-l:Il:ncuments\tutolials\results\

MNameZ_355Fg-10

! | Image ".nc" |

l Spectum "txt'"Y Region g

age". Mu:uvie"m.gk' I Stack ".nch" I
N\

mssm 1 Micro
282.00 ey

=nsity

Cpticol

3 micro
282.00 eV
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815 binary

Add
bir

Zstack
sub menu

1| ZSTACK Spectia

&l ZS TACK Buildlist

BWING| SpPecta of regions:

| Directory: |E anis-documentshiutorials esultsh

e
e

[ —

Display Previous Image

Display Mext Image

Play movie

Display Parameters

Set as first | Setaslast |

Filename [=.sl):

Save list
Fead list
Browse "l

A fist > st o 51 | Delete omlist | Riess' ist | Listis complete [ Number o Tles =3

S elect Regions far Spectia
{use Fiegion of Interest dislog window]

A4dd 10 region Add| region
Feseil Flesat last|
FiEse: Bt Resat al|
10 filename :

Select type of data fie -

Fieiive (HHE |

Browss for 0 fls |

1.000

10 soale factar

Unshifted Image

Base fiename: |

Selest bpe of spechia 2

IT 1103090_a0080 xim 28520 2.00: 28520 E\Ij

Display Previous Image

[Select type of data fil

Display Next Image

11103090_a0010.xim 282 50 2.00: 282 50 &V,
11103090_a0020 xim 283.00 2.00: 283 00 &Y,
11103030_a0030.xim 26350 2.00: 25350 eV,
11103090_a0040.xim 284.00 2.00: 254.00 &V,
11103090_a0050.4im 284.50 2.00: 284.50 &V,
11103090_a0060.xim 284 80 2.00: 284 80 &V,
11103090_a0070.xim 28500 2.00: 28500 &Y,
11103090_a0080.xim 285.20 2.00: 285.20 eV,
11103090_a0030.xim 285,40 2.00: 285 40 eV,
11103030_a0100.xim 26560 2.00: 26560 &,
11103090_a0110.xim 28580 2.00: 28580 &V,
11103090_al1 20.xim 266.00 2.00: 286.00 eV,
11103090_a0130.0im 286.20 2.00: 286.20 eV,
11103090_a0140.xim 286,40 2.00: 286,40 eV,
11103030_a0150.xim 286,60 2.00: 266,60 &,
11103090_alB0.xim 286 80 2.00: 286 80 &V,
11103030_al 70.xim 287.00 2.00: 257.00 e,
11103090_a0180.0im 287,20 2.00: 287.20 eV,
11103090_a0190.xim 287,40 2.00: 287 40 eV,
11103090_a0200.xim 287 60 2.00: 287 60 &V,
11103090_a0210.xim 287 80 2.00: 287 80 &V,
11103030_a0220.xim 268.00 2.00: 258.00 eV,

CopoooEpoPpooDooRDEERRE oD

11I1mnnn ANZ30 xim 288 20 2 N0 288 rn e 1T
Ll 3

Picdererce image for algrment :
% Each Pracedig lnaps
" Each Faolowing Image
 Coritard luage

Edge enhancement belore kgrment:
© Sebal © Robams & None

Cro-contelatam detmimrustan .
& Comelation masimum  Conter of mass

Einary Filename [*nch) : | 355Fa0D.neh

Read * nch Browze * nch

Mg image thil pbeck (0]
Imoge shit hvoshokd ek} [007
Edgeguutt oot [7
o | Aligrenert Shilt Flename [* aln]
Z | R T |
Shut sutc-shorinent
Sk sbrment T

JEl
I

[Selest number of data fies

Play movie

HorEeiin |

Display Parameters

ROI filename:

Plat Parameters

Save Rl as

Figtieye Sraf

Brovese for * 1o

Single. Beom Intensity

o0 L L

282 280 258

Extract Intensity Profiles

) 290

Save Images Menu

ExitZ5

TACK




[17:ep170: 281.21 & 4.00 meec: 281.20 &V, 0. 7]
Dizplay Previouz Image &l ZSTACK Plot Parameters

Dizplay et Image

Image zoom factor: 200

b ovie delay [zec per frame] : I n1on

Spectum Offzet: 0.0

Play movie

Displag Parameters | Flot Parameters

Bl 2S5 TACK. Display Parameters

Image zoom factar; Dizplay images as: Display specira as

~ - ™ Single beam
Maovie delay [zec per frame) ; 0100 & Driginal data

= Zianemitance

L

_ " Images / current image
Clozeup image zoom fackor : 4.0 @ Absorbance
= og [magesdcurent image]
Prafile image zoom Factar ; 1.0 :
' Images - curment image
~ p Flot Scaling :
Digplay image intenzity uszing ; mages SpECinLI I_
0 fheolite € Percentage 1 og(inages 0 spestmm] [Shsortence] g < -.-’-'-.utcuscale
~ | Display minirum : I 0.0 58 eges - spesti i ; 282.000
= £ Eurrent stack -refererice stack .
- .
-:_-__'; Diizplay maximunm ; I 100.0 b asirniim 294,000
—
. F . : W
s Dizplay Gamma ; 1.00 BeE e e "ﬁelect = Y Range : ¥ autozcale

. . L I M irirnunm ; I .00
Scale image intengity wzing ;

& |ntensity range of each image Scale factar | 1.1 Mairruim - I 3.000
" Intensity range of entire image stack EEfErence Mmage: "Select VI

Load Mew Colar Table |

Szale mages wWithaut i regmmn | I

[reeert Caolor T able |

Scale fackar ;| 1.0

Load Mew Calar Table | Select Plat Calors |

Eeference shack ; |

|Feeert Colar T able | I

Select Blof Colans |

Scale fackar ;| 1.0




lissStecieschemicalimaps

CONCEPT:
* a stack is a set of 10%-10° spectra (one at
each pixel)
* we FIT the spectrum at each pixel to
reference spectra of known constituents
* the fit coefficients at each pixel form a
COMPONENT MAP
* if the reference spectra are on an absolute
intensity scale (OD1 = response of 1 nm of
pure material) then the grey scale of each
map is a quantitative measure of the
~ thickness distribution of that component
. * we can display the spatial correlation of the
| components using an RGB color
COMPOSITE MAP

matrix

matrix

not rescaled (absolute nm) 298 e —— rescaled (RELATIVE)

126 298 114 126 283 114



Val UEERe stack anaIyS|s S
e

0.08

Is the clipping
reasonable ?

constant (ideally should be small, +/-)

Generally an acceptable result.
PIPA map is probably wrong w.r.t quantity.

The fit is using “-ve PIPA” signal to accommodate absorption saturation
distortions of spectra (region selected in too thick by ~ x2)




ValliawRepuie result - Where Is the Fg, 2

" SAN pipa Fg e
select right 2/3 to get

- away from ‘splat’

| protein deposit

| =
- use image—~generate mask to identify pixels of high Fg content

- extract spectrum
- fit that extracted spectrum to reference spectra

— SAN >200 D~
= pipa > 45

Fg >50, <65

no m*._, suggests
ipa damaged
PIp e g
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OD1 - linear absorption (nm-1)

id

Cu0c

[iSFiorEXtracted spectra

fit

ik 52,4000
zah 34.1104
0727349

Reference spectra

pipa

v

residual

ik 32.9326
£n B3.5173

e

const 0259530

ks 44 9045
2an ¥1.5004
pipa -13.7981

congt 0.71703:

SAN >200; pipa > 45; Fg =50, Fg <65

255 2810




Compansen CIReEmMELhods of deriving chemical maps in aX|52000

lline thin film of coronene (courtesy Ray Egerton, U. Alberta)
ion) recorded Jul-03 at ALS STXM532

ectrum (linear dichroism) — ---.-_,"'"
In-plane and out-of-plane spectra used as reference spectra
pi-oriented sigma oriented a residual (avg over all E)
1.84 2.29 0.021
o~ 5 %
"’ :
o |
i
v » +0.11" T
s —— 500 nm
g
g Model spectra
' (derived from stack)
t Cor-pi-clean.txt
Cor-sig-clean.txt
- ‘fﬂ"'
4
=

no rescale overplot residuals rescaled 34



;QUESTIONS ?




Some challenges of quantitative mapplng

1. Quality of data (spectra, linescan, image sequence)

Issue

Recommendation

radiation damage

use as small a dose as possible

linear E-scale

check with known spectra

2. Suitability & quality of reference spectra

Situation

Recommendation

chemistry unknown

MSA and cluster analysis
Lerotic & Jacobsen, J. El. Spec. 2005, 144, 1137

chemistry unknown

internal models by trial and error

Alignment Shift (nm)

oooooo
e

Photon Energy (eV)

Sigervalues 1 1:lsmen we Ust— T duy

uuuuu
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/?m BINCIPal CoITIPORERLS 1GELIAI]
CH)SPECHESIIgCIUSIERANANSIS _—

are abstract. They are mixtures
spectra of the compounds present.

__:ovides an orthogonalized representation of the data
A less noise, fewer coordinates. Working with only

n|f|cant components is an effective noise filter.

i
. ._--:—""Jl--__-—--
— - -

-il-ll--
—

~ = We can find groupings of the data in the principal

component coordinate system which relate to individual
chemical components

e How ? == Cluster analysis or pattern matching
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fe in multidimensional principle PC-2

3

‘data are arranged in clusters in a

sdown cluster centers at random positions.




W\Glyster analysss:
=Uclialan: aistance /earn//jg

e T

le[)Llifll]) 2

e Data are
2 dimension

- |deally da

—= Calculate distances from one cluster
center to all data points.

— Pick shortest distance.






