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Variacion de la reflectancia
en diversas bandas del
espectro electromagnético.

La medida o[ la
reflectancia en una
coordenada concreta en la
matriz de cada una de las
bandas es la que nos
proporciona una firma
espectral correspondiente
a un pigmento
determinado.
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Dificultades:

- Altrabajar en el rango visible y el infrarrojo cercano, de 400 a 1000 nm dejamos una parte
del espectro sin evaluar.
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Dificultades:

- En este rango los
blancos estan proximos a
1 y los negros a 0, en
términos absolutos.
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Dificultades:
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- La mezcla de luces es
contraproducente.
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Dificultades: K- it

- Baja resolucion de solo 512
x 512 pixel. El tamano del
area de estudio es limitado.
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Metodologia:

- Usar siempre la misma
iluminacién, continua vy
sin sombras.
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Metodologia:

- Calibracion del equipo.
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Preparacion de las muestras.
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Quasar PyMca

https://quasar.codes/ https://www.silx.org/doc/PyMca/dev/index.html
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Quasar

NOS
IMPULSA

File

D.

Qata

HyperSpectra

Castillay Leon

Dat. \ ; \c -
+00 a Data Selection — Data
2= =B

k-Means

HyperSpectra (1) Spectra Data Table

1. Cargar el fichero *.hdr

D) File - Quasar -
Source

@ Fie: | results\REFLECTANCE _302.hdr v

Data

Average Spectra (1)

OLRL:_

File Type
Automatically detect type

Info
262144 instances
204 features
Data has no target variable.
2 meta attributes

Columns (Double dick to edit)

Name

397.320000

400.200000

403.090000

Bow N =

405.970000

w

408.850000

L6 411740000

Reset

Type

m numeric
m numeric
M numeric
M numeric
m numeric

M _nimaric

2 B | R asx

Role

feature

feature

feature

feature

feature

fastura

Browse documentation datasets

Values

\ Averages — Data | Data

M

Spectra (1)

X ’ H

Save Data (1)
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AHMat

Dafa hata *oe Data Data Selection — Data Data — Averages — Data pata
‘ o+
= h ) ) M == X A =

File HyperSpectra k-Means HyperSpectra (1) Spectra Data Table  Average Spectra (1) Spectra (1) Save Data (1)

Quasar

2. Comprobar que tenemos un mapa hiperespectral con una clara diferencia entre la muestray el

portamuestras/fondo
¥ HyperSpectra - Quasar - a X
Image values 2 600
® From spectra Menuv
Integral from 0 v 350 s00
O Use feature
@ mop_x 0 -
QO Rre8 250 |
@ map_x 200k 300
0 map_
— 150 | S
100
100
50t
100
0. "Menu 3 379.4 3
0.3
0.25
0.2 \
0.15
0.1
NOS 7
IMPULSA i 500 %0 700 300 300 »
Junta de =2 Bar | 2w B -1262k . l\
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D, \F D, 5 - ==
el " /\A | 029 [/ Tee ) Y@ ' )\A Data Selection — Data Data — Averages — Data pata
g ‘ o’ J P - X

File HyperSpectra k-Means HyperSpectra (1)  Spectra Data Table  Average Spectra (1) Spectra (1) Save Data (1)

Quasar

3. Aplicar un “k-Means” para agrupar los datos en, al menos, 4 0 5 grupos

= k-Means - Quasar b ¢

Number of Clusters
® e

OFfom [ 25| sfs

Preprocessing
[[] Normalize columns

Initialization

Initialize with KMeans++ v
Re-runs:
Maximum iterations:

Apply Automatically

=208 I ] 262k E:ZQZkl{ /4. Silhouette scores are not computed fo...

NOS ALY
IMPULSA 8B Junta de : =
- oo N
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AY LEGH

-JI[CCRBCI
AHMat
H
Data pata e Oata Dda jon — Data Data . Averages — Data Data
)= (88)=(8) F ) T()=0) = (¥)==(a)~ (B
File HyperSpectra k-Means HyperSpectra (1) Spectra Data Table  Average Spectra (1) Spectra (1) Save Data (1)

Quasar

4. Comprobar que se haya agrupado correctamente el mapa hiperespectral e identificar a que cluster se
corresponde la region de interés (atendiendo al codigo de colores, en ocasiones puede no corresponder a toda la
muestra sino solo a su zona central, dependiendo de la capacidad de recubrimiento del pigmento o la presencia

de sombras).

#) HyperSpectra (1) - Quasar . m] X
Image values P
Menu ¥
From a
O From spectr =
Integral from 0 400
Use featur
® s 300 -
I Cluster v
O Rre8 200 -
m map_x 100
mmap_; 0 1 Jooisallgt e gl iie e et gs g e iie iyl 1
& 557 i 200 0 200 400 600
397.320000
> U T T T T T T
( Menu ~ .. 606.4 0.3033-
0.25 | - 400
0.2 k | i
Show visible image 3 ' A 300
0.15
200
Composition mode:
0.1F s
Normal
NOS 100 |
Opadity: 0.05ph ! 1 ! 1 | '
IMPULSA e e
0

=2 B e | 5126% [ -126%

Castillay Leon | T~ F T "Fas sl
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Dat. ta Dat, . " .
ata Il n J\A | Da 2% ) at ar " Oata §dc tion Daia Data — j"c"’g“ Data | Da,(a
¢ ' o' / N \ ‘ X

File HyperSpectra k-Means HyperSpectra (1 Spectra Data Table  Average Spectra (1) Spectra (1) Save Data (1)

Quasar

5. Abrir lavisualizacion de los espectros y seleccionar el cluster correspondiente.

A\ Spectra - Quasar = (m] X

[ T T T T T T T T T T T T
1 Mew v 773.1 oo

0.9

0.8

0.7

0.6

0.5
l:).4‘L =
0.3}
0.2F -
0.1}
NOS : 50 500 S0 &0 6% 70 7 S0 8% 500 5% '
IMPULSA L Junta de =2 Re | S126ki- B -126% : \ C
Castillay Ledn / 0 ‘j; poe e gy L7 r



DE BIENES

523 Introducciodn al trabajo con mapas hiperespectrales

[CCRBC]

Dat. ] Dat, \ 5 - -
) ata “ j\A \ Da p oo )| ata " J\A Data §d£(tn°n Diilja J jata — ﬁAvcmgcs Data ) Dap
¢ ‘ o'’ ) P - X

File HyperSpectra k-Means HyperSpectra (1) Spectra Data Table | Average Spectra (1) Spectra (1) Save Data (1)

Quasar

6. En caso de duda es posible visualizaren el Data Table los espectros que han sido seleccionados (cluster C2 en
este ejemplo).

[ Data Table - Quasar s O X
Info | map_x | map_y Cluster Silhouette | Selected (1) Group 397.320000 A |
6769 instances
204 features 1 227 187 C2 ? No G1 0.39
Target with 2 values 2 228 187 C2 ? No G1 0.35
g metaatirbutes (15.7%e mesng cata) iRy 5 229 187 €2 ? No 61 0.35
Variables 4 230 187 C2 ? No G1 0.35
[ show variable labels (f present) 5 231 187 C2 ? No G1 0.35
L] VERieE resneric vakics 6 232 187 €2 ? No G1 035
?
[ Color by instance dasses y 4 233 187 C2 ? No G1 0.35
8 234 187 C2 ? No G1 0.35
Selection 9 224 188 C2 ? No Gl 0.39
[ select full rows 10 225 188 C2 ? No G1 039
> 1 226 188 C2 ? No G1 0.39
12 227 188 C2 ? No G1 0.39
13 228 188 C2 ? No G1 0.42
14 229 188 C2 ? No G1 0.35
15 230 188 C2 ? No G1 0.39
16 231 188 C2 ? No G1 0.35
17 232 188 C2 ? No G1 0.35
18 233 188 C2 ? No G1 0.39
19 234 188 C2 ? No G1 0.39
1 ? 1 .
B O e 20 235 88 C2 No G 0.39
21 236 188 C2 ? No G1 039 ,
N O S %] Send Automatically | <
= 9 A | 31&wa X &7ra1A7RQ

IMPULSA

e’ &
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Data " AA i Qaw 2o ) Darar " )\A Data ;ccctlon - Dat; ¢ j bta e 7Avcr 00S — Dam’ L)ap
¢ o'’ P X

File HyperSpectra k-Means HyperSpectra (1) Spectra Data Table  JAverage Spectra (1) Spectra (1) Save Data (1)

Quasar

7. Posteriormente automaticamente se promedian todos estos espectros seleccionados.
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, D [ e, Data \ Data Selection — Datay pata f . \ Averages —pDfa / !
— & P WA} *D* A2 )= 1 W

k-Means HyperSpectra (1) Spectra Data Table Average Spectra (1) Spectra (1)

8. Es posible visualizar el espectro promedio resultante.

\\ Spectra (1) - Quasar - D % i

I L 1 L I 1
450 500 550 600 650 700 750 800 850 900 950

=2« | - R-n
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D, ta D, \ \s - j \ = A
Y qta {s | Da 7 e ) a,ta, ’ )\A Data %dc(tnon Daia » Data | o l\vcragcs Data}\ D3ga
o VA | o’ ] J \ \ X ]

File HyperSpectra k-Means HyperSpectra (1) Spectra Data Table Average Spectra (1) Spectra (1) Save Data (1)

Quasar

9. Finalmente se salva el espectro con el nombre y formato que se desee.

M Save Data (1) - Quasar X

[] Add type annotations to header

[] Autosave when receiving new data

Save as yeso.xlsx Save as ...
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& flujo_trabajo_camara_hiperespectral.ows® - Quasar

File Edit View Widget Window Options Help

Q Filter...

[m Data <
B @
Dasers

O

o5V Fi Data Dat? +e Dary Dat; Sel
e VP oms saUTae D ot w3 N T G
@ %ﬂ : Eﬂa File HyperSpectra kM HyperSpectra (1) Spectra
Datz Table Paint Data Data Info Rank
v @ 4 B
!
-uil
- Featy = o
Edit Domain Colk Srati Save Data

Transform

Read data from an input file or network and send a
data table to the output.

£ Buscar

Data Table

*]

Average Spectra (1)

werages

- Data

A

Spectra (1)

Deta

=

Save Data (1)
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PyMCa training

V. Armando Solé (ESRF)
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B PyMca - [Main Window] - m| ®
B File Tools Window Help - & x
- -
oo

9 MCA SCAN OpenGL

|13261703062025 - Map data HDFS MEICAE]D X v X g lg T4 Aoan & = {éﬁ @

SpecFile EdfFile HDF5

100

File/Group/Dataset Description  Shape DTyp ™ ROI'min ROI max
> Maps Group
MotorsPositions Dataset 60x70x 4 int32 80 7
OutputCountRates Dataset 60x 70 float:
> ROls Group w60 -
RealTimes Dataset IS
Spectra Dataset g
TubeFinalTemperature Dataset 1 Add to selection table ]
TubelnitialTemperature  Dataset 1 Show Information
TubekV Dataset 60x 70 ] 4
TubeuA Dataset 60 70 Copy Path to Clipboard
a Show as 1D Stack
T T T T
ALTO = Load and show as 1D Stack 0 20 40 60 80 100
- - - Show as 2D Stack b
Dataset Axes Signals Monitor Alias
Load and show as 2D Stack M— |
Calibration None ~ " Calibrate |
Active Curve I.ISEA;|0 h;|1 k:;|0 |
Mca Window ROl g X
ROTs of X30000000X
ROl Type From To Raw Counts Net Counts
1 ICR  Default 0 -1 | mnn
[ auto OFF Auto ADD [1 auto REFLACE
O aoon daoon [1 Force mMca
oty | ADD | [ REMOVE | | REPLACE
] AddROI || DeleteROI || Reset | toad || save |
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Original Stack ICR
60 60
50 A 50 1
40 40 -
30 A 30 1
20 A 20 1
10 10 A
0- 0-
—40 —-20 0 20 40 60 80 100 —40 —-20 0 20 40 60 80 100
| ADD MCA || ADD MCA MAX || REMOVE MCA || REPLACE MCA | | & ADD IMAGE || & REMOVE IMAGE || & REPLACE IMAGE |
MCA RGE Correlator
X v ox leg bo HE ol B4 & B @ S5
800000
600000
o
S 400000
S
200000
O AA—J
0 500 1000 1500 2000 2500 3000 3500 4000
Channel
| options  [x{z848.14 v 35046.47 |
(alihratinihlone V" Cali Eldi‘t
Active Curve Usesa:[o B[t <2 c
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B mca Calibration Widget

[ *
X ‘Fh 4| A (channel{s62.6 fcounts{3s1.3 [Enerayd4.702
10° |
” 10% 4 \}
X
: \/ 17 \, » u/\\-w‘*h a
11 H
103 4M W\.}
T T T T
200 400 600 800 1000
X
Search Parameters Peak Channel Element Line Energy Use Calc. Energy
5 122,000 Si (14) v |KL3 (0.64724) | 1.7400 1.7400
Fhm (ot5) [ Auto 17 611.000 Fe (26) ~ |KL3 (0.58357) ~|6.4039 6.4039
Search
Order: |1st | A: [-0.2386 | B: [0.01087 |c: o | add as [stacksum | [ o Cancel
Witk
=
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[ Data of unknown origin - O X
B RELTREEER X[r[x]eBaErhAEHEA: &
Original Stack ICR
B0 60 T
50 A 50 1
40 A 40 1
30 A 30 1
20 20 1
10 A 10 A
0- 0-
—40 —-20 0 20 40 60 80 100 —40 —-20 0 20 40 60 80 100
ADD MCA || ADD MCA MAX || REMOVE MCA || REFLACE MCA | | o ADD TMAGE || o REMOVE IMAGE || oY REPLACE IMAGE |
MCA RGE Correlator
X v X lee bo ol B4 & B P o
800000
600000
o
S 400000
O
200000
oL
0 500 1000 1500 2000 2500 3000 3500 4000
Channel
Options | x{3188. 14 fv{-19600.37
Calibration| Mone ~ | Calibrate
Active Cuny g?iienal from Source

Internal (from Source OR PyMca)
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E Data of unknown origin

[} X

BRI RS TRCIEIE o X[Mx]e: B AEEA L CE =
Original Stack ICR
60 60
50 1 50 1
40 A 40 4
30 1 30 1
20 A 20 1
10 + 10 1
0 = 0 |
—40 —20 0 20 40 60 80 100 —40 20 0 20 40 60 80 100
| ADD MCA || ADD MCA MAX, || REMOVE MCA || REFLACE MCA | | o ADD IMAGE || & REMOVE IMAGE || & REPLACE IMAGE
MCA RGE Correlator
X Iy X feg lo o[ Mo 55 4R S
Simple
Mu:nmtl
800000
600000
8
5 400000
200000
0 AJ
0 5 10 15 20 25 30 35 40
Energy
| Options |x4 1.5272 fr{s11812.25 |
Calibration Internal (from Source OR PyMca) ~| calbrate
oy Active Curve Usesa;|-0,23852424 B:(0.010871562 [
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[ Data of unknown origin = O X
X[Ir[x]e|:-[mE] % S| 2@ o/ X[Mxlel-HEGuhAEERA L - &
Original Stack ICR
60 T 60 T
50 A 50 1
40 1 40 1
30 30 1
20 1 20 1
10 A 10
0- 0-
—40 —-20 0 20 40 60 80 100 =40 =20 0] 20 40 60 80 100
ADD MCA I ADD MCA MAX I REMOVE MCA I REPLACE MCA || & ADD IMAGE I & REMOVE IMAGE I & REPLACE IMAGE |
MCA RGEB Correlator
X v X feg tee HE e Mose B e AR a
Simple
Advanced
800000
600000
£
> 400000
S
200000
0l
0 5 10 15 20 25 30 35 40
Energy
Options |X{1.5272 {s11812.25 |
i ‘alibration Internal (from Source OR PyMca) v| calbrate |
‘i‘@%—é&g \ctive Curve Usesa:|-0.23362424 B:lo.010871562 ko |
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B PyMca - MCA Fit Parameters 7 *

FIT DETECTOR BEAM PEAKS PEAK SHAPE ATTENUATORS MATRIX CONCENTRATIONS ¥RFMC

Fit Function |Mm Hypermet ~ |
Continuum type |NO Continuum ~ |
Polynomial order 1 =
Mon-analytical {or estimation) background algorithm |SN]ZP ~ | | SETUP |
Strip

SNIP Background Width
Strip Background Width 1 =
Strip Background Iterations 20000

Strip Background Smoothing Width (Savitsky-Golay) |1 @|
[ strip Backaround use Anchors |0 %”0 %”0 @”0 §|
Statistical weighting of data |Poisson (1) ~ |
Mumber of fit iterations | 10 E"
Minimum chi~2 difference (%) [0.001 |
[ Perform a fit using the selected strategy |Sing|e Layer ~ | | SETUP |

[] Perform a Linear Fit Fixing non-inear Parameters to Initial Values

[ Limit fitting region to : First channel 2
Last channel ; |4095 E

Include:
Stripping Escape peaks [ Pile-up peaks [ scattering peaks
[ short tail [ Long tail O step tail
Load From Fit Load | | Save | | Cancel | | OK
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T T e P

I PyMcs - McahdvancedFit - FIT  DETECTOR  BEAM  PEAKS  PEAKSHAPE  ATTENUATORS  MATRIX  CONCENTRATIONS  XRFMC

Fit of Stack SUM from Channel 0.000 to 4095.000

Function  McaHypermet [ short Tail [] Long Tail [] Step Tail [ Excitation Energy (keV) None

Background Mo Background — ~ Escape [ Pile-up Strip Back. |:

GRAPH TABLE CONCENTRATIONS DIAGNOSTICS

X olv X Jee HE ol Bl oA & H

800000 -

700000 A

6500000

500000 4

400000 A

Counts

300000 +

200000

Reset All

100000

0

0 5 10 15 20 25 30 35 40
Energy

Options  [x!38.23431 fv{762835.7

Fit Again! Print HTML Report | |Matrix Spectrum| | Peaks Spectrum Dismiss
= = = = Load From Fit Load Save Cancel OK
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E PyMca - McaAdvancedFit

Fit of Stack SUM from Channel 0.000 to 4095.000

Function  |McaHypermet [ short Tail [ LongTal [ Step Tail

Background | Mo Background ~ Escape [ | Pile-up Strip Back.

GRAPH TABLE CONCENTRATIONS DIAGMOSTICS

X Iv X Jug 3 e F] b 4 & 1

[ Toggle Logarithmic ¥ Axis (On/Off) |

105 4
10° 3
10% 5

107 3

Counts

102 3
10! 4

107 3

5 10 15 20 25
Energy

Options |X{-0.07894763 Iv{723873.4

| Fitagaint || print | |HTMLReport | Matrix Spectrum| [Peaks Spectrum|
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B pyMca - McatdvancedFit = O X

Fit of Stack SUM from Channel 0.000 to 4095.000
Function | McaHypermet [ short Tail [ Long Tail [] Step Tail
Background | No Background ~ Escape [ | Pile-up Strip Back.

GRAPH TABLE CONCENTRATIONS DIAGNOSTICS

X Iy X fos H o E] M 4 & H =)

105

107 §

Counts

10* 1

103 4

Energy

Options | X{1.385744 ¥ 580.4587

| Fitagaint || print | |HTMLReport | [Matrix Spectrum| Peaks Spectrum|
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B8 pyMca - McahdvancedFit O X
Fit of Stack SUM from Channel 0.000 to 4095.000
Function [ short Tail [ Long Tail [] Step Tail
Background Escape [ ] Pile-up Strip Back.
GRAPH TABELE COMNCENTRATIONS DIAGMOSTICS
X v X o 8 I E] A oA & B - |
]
106 4 L
105 1
W
2
c
3
L]
10 1
h S _
103 4
T T T T
5 10 15 20
Energy
Options |x{1.385744 v{580.4587 |
| FtAgaint || Print | |HTMLReport | |Matrix Spectrum| [Peaks Spectrum|
p— T i Toggle Individual Peaks Spectrum Calculation On/Off '
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E PyMca - McaAdvancedFit

Function Mca Hypermet ~
Background | Mo Background w

GRAFH TABLE

X v

Option:

X

LS

Counts

COMCENTRATIONS DIAGMNOSTICS

MERS LN

Fit of Stack SUM from Channel 0.000 to 4095.000
[ short Tail [ Long Tail [] Step Tail
Escape [ Pile-up Strip Back.

105 4

10° 7

10* 7

107 7

Show/Hide Legends
Toggle Crosshair
Toggle Arrow Keys Panning

10 15 20
Energy

Legend

3

[ 4

v{780.4376

Print

| |}-|TML Report | |Mahix Spectrum| |Peaks Spectrum

Data
Fit
Continuum
Mg K
ALK
Si K
SK
ArkK
KK
Cak
TiK
Mn K
Fe K
Ni K
Ink
SrK
Rh K
RhL
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B pyMca - MCA Fit Parameters ? X

FIT DETECTOR BEAM PEAKS PEAK SHAPE ATTEMUATORS MATRIX CONCENTRATIONS XRFMC

Excitation Energy (keV) MNone
H He
Li Be B C M a F MNe
Ma Ma Al Si P 5 al Ar
K . 5C Ti W Cr Mn = Co M Cu n Ga Ge As 5e 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 Re Os Ir Pt Au Hg T Pb Bi Po At Rn
Fr Ra Ac Rf Db Sg Bh Hs Mt
Ce Pr Nd Fm sm Eu Gd Tb Dy Ho Er Tm b Lu
Th Pa u MNp Pu Am Cm Bk cf Es Fm Md Mo Lr
Kk [ v ] e ][ ¢ [ u [ e [ s ] wm Reset Reset Al
gy Load From Fit Load Save Cancel oK
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E Data of unknown origin

wls I ||[E2 = o =
X[M[x]e: w5 k@ RBEE . @ [X[iv][x] @]z m 5G] n]
P eload Plugins
Origing - ICR
60 Set User Plugin Directory 60 -
Teggle DEBUG mode ON
50 4 50 A
Alternative ROl Options
40 40 A
External Images Tool
30 1 Fast XRF Linear Fit 30 4
20 4 Image Alignment Too
10 4 Image Browserwith M £oct YRF Linear fit of data stack by:
Interactive Console
0 Load positi P - fixing non-linear parameters to its starting values
N 030 pOSIMONEISIIOM  _ yrocessing the data in chunks instead of point by point
—40 —20 0 20 Mask Scatter View ’ ’ ’ 'F 20 0 40 60 80 100
| ADD MCA || ADD MCA MAX || PyMca NNMA = T € ADUTMEGE || & REMOVE IMAGE || £ REPLACE IMAGE |
MCA  RGB Correlator EyNicalBEal
x l - I ™ Hf N WL i @_l t Show Spectra =
Y B 3
e R ) Sikx Alternative ROI Options d
Sikx External Images Tool
800000 Stack Axes Options
Stack Filtering Options
Stack Image Browser
600000 Stack Motor Positions
E Stack Mermalization
g 400000 Stack ROl Batch
v Stack Row or Column Reversing
200000 Stack Scan Window Plugin
Stack Simple Fitting
0 A XAS Batch
XAS Stack Normalization
0 5 20 25 30 35 40
Energy
| options  xfa.6343 v 526858.02 |
Calibration Stack SUM Fit v| calbrate |
Active Curve Uses;|-0, 27771689 B:{0.010939183 ko |
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8 Fast XRF Linear Fit Dialog ? *
Fit Configuration File: |E:fpintJras_rupestresfmapa_S.ch | | Browse |
Output dir: |E:f|:|int.1ras_ru|:lestre5fprueba | | Browse |
Output root: |IMAGES |
Dutput entry: |images |
Qutput process: |fast_x'rf_ﬁt |
Weight policy: (®) Mo Weight (Fastest) () Average Weight (Fast) () Individual Weights (slow)
Fit options: |:| Concentrations Repeat fit on negative contributions |:| Diagnostics
Save options: HDF5 EDF []esy []pat []T1IFF Owerwrite [ ] mMultipage

| Cancel | | 0K |
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Ca K Mn_K Fe K

60 4

50 4

40

30 4

204

10

60 4

50 4

40

30 4

204

10 1
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B pyMca - [Main Window] — O x
B File  Tools Window Help -8 x
= ]
b 1 | Hide Source
Elements Info
S i o @ McA  scan Opendl
Material Transmission - -
1326170 Idlentify Peaks - X v X fwe lo HE e Mo & B {éﬁ =
SpecFile Batch Fitting
100
File/Gre Convert Mca to Edf on Shape Dhp ~ ROI min ROI max
RGB Correlator
ROl Imaging 60x 7T0x 4 int32 80 1
XIA Correct 60x 70 float:
w60
AMI-MSIM PyMca float =
Sum Rules Tool f g
. - 40 A
Tomography reconstruction 1 floatt
“TUDEIMITIETTEMPEraTure  UaTaser 1 floatt
TubekV Dataset 60x 70 floatt 20 -
Tubeud Dataset 60x 70 floatt ,
< e 0 T T T T
AUTO  USER 0 20 40 60 80 100
B ; B X
Dataset Ax S Is Monit Al
atas es Signals Monitor ias | — |x4 |Y‘=| |
Calihrat'lmJ None V|| Calibrate |
Active Curve USEA:|0 b:|1 t:|0 |
Mca Window ROI g8 X
ROTs of X0000000M6X
ROl Type From To Raw Counts NetCounts
1 ICR  Default 0 -1 nnm
[ auto oFF Auto ADD [ muto REPLACE
Oaoon Omon [ Force MCA
| ADD | | REMOVE | | REPLACE
AdROI | DeleteROI |  Reset load | save
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B PyMca RGE Correlator: IMAGES.hS — O *
AElx]=[D]\ X[iv][x]e B & S
Image Size 60 x 70 Reshape
Logarithmic Gamma 60
Autoscale Autoscale 5-80 Autoscale 0-90
I 20.83
RED I 5.00 50 4
I 86.11
= I 5.00 40
I 51.33
ELUE
I 5.00 § 30
Element R G B K
4 plotselect/s K [ O O 20 1
5 plotselect/Ar K ] | O
6 oplotselectyk k 0 O O
7 plotselect/Ca_K ] O 101
8 plotselect/Ti_K O | O i
9 plotselect/Mn_K [ | ! 0 . T
10 plotselect/Fe_K | O l =20 80
11 pletselecynik (1 O O o, Column
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O X

socRANEEE A 5

E Data of unknown origin

o 1o [ = [ iz
v x| % &) a e @/ [X[iv]x]e®]=
ZH I Rk L @ H Oa - Reload Plugins x l 2= ICR

60 - rgin Set User Plugin Directory - 60 -
Toggle DEBUG mode ON

50 1 50 A
Alternative ROl Options

40 A 40 A
External Images Tool

30 Fast XRF Linear Fit 30 1

20 4 Image Alignment Tool 20
Image Browser with Median Filter

10 4 Interactive Console 10 1

0- Load positioners from file — 0-
—40 =20 0 20 Mask Scatter View =40 =20 0] 20 40 60 80 100
ADD MCA | ADD MCA MAX [ PymcaNNMA E MCA || & ADD IMAGE I & REMOVE IMAGE | & REPLACE IMAGE
MCA  RGB Correlator YRl

Show Spectra o
Silx Alternative ROl Options a

Silx External Images Tool

X Jv X g b9 T b s &

800000 Stack Axes Options
Stack Filtering Options
Stack Image Browser
600000 Stack Mator Positions
n Stack Mormalization
§ 400000 Stack ROI Batch
v Stack Row or Column Reversing
200000 Stack Scan Window Plugin
Stack Simple Fitting
JLJ XAS Batch
0 KAS Stack Normalization
0 500 2000 2500 3000 3500 4000
Channel
Options X{775.29 Wv{643968.39
IalihratimJ None
Active Curve Usesa:[0 Bil1
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l [ PCA Configuration Dialog ? %

PCA Method to use
(@ Covariance (O Correlation (O) Expectation Max. () Cov. Multiple Arrays (O Corr. Multiple Arrays
Speed Options
Number of PC: g =
Spectral Binning: 1 ~
Spectral Regions
Number of Regions: CurrentRegion: 1 % From:|0.000000 To: | 1000.000000
X fv x fog o HE e o i ¥ f AT =BG R {é‘? =
Stack SUM Y
800000 -
700000 A
600000
500000
400000
300000 A
200000 +
100000 A
04 A e,
T T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 4000
X
Opfions X — Wi—
Ready

oSkl
AR
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et A

Mn_K Fe K
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30 4
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