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PEAXIS Data Files HZB...... ~$u

Zentrum Berlin

As
§  2048x2048
2 pixels
A single measurement E
Detector Image (2D array) é
SIF format, binary vjcj

-

Summation direction

Data Header file

dat extension, text format == = Nominal values of photon energy, sample

position, instrument parameters...

Parameter log » Real parameter values logged as a
.Xas extension, text format function of time, every N seconds.

... ADLER reads them all.
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Work flow in ADLER HZB..... |~

Zentrum Berlin
A

The interface is divided into tabs. These are intended for everyday use:

Here we can process the results Here different measurements can
~of a single measurement. ~ be compared or summed up.

ADLEB Log RI}{S Data Redu::”fiwcﬁnj( Cumpare RIXS Curves {Pustpmcessﬁé}Iiii\CGmpare HAS Cuwes/ﬁ}i }{ASFHE Viewer {Parameterrwi:ﬁéé} P

- The welcome | _ y
screen. Also, 4 | Here the instrument
shows the The tab for fast plotting of the XAS ~ parameters can be plotted,
internal output of ~ measurement results.  typically to monitor the

. ADLER. - stability of the

‘measurement.
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Work flow in ADLER

“RIXS data reduction” tab

energy E: xas file

Energy transfer curve

at energy Eix
xt file

.sif file
Measurement .dat file
energy E; xas file

siffile
Measurement .dat file
energy E; xas file

.Sif file

Measurement .datfile — »

Energy transfer curve
at energy E:
xt file

/
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L

V. Merged_STOpowder5_1D_deltaE txt

“Compare RIXS curves” tab
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Working with the RIXS Data Reduction tab

Typical data reduction procedure:

' Step 1: Load some SIF files.

HZB Helmholtz
Zentrum Berlin

Step O: load parameters from
_ another ADLER output file.

Fles h | Reoad ____§ i Get Parameters |

°C [ PORAE ] [ P HaA ] [ Pk

Merging
Corrections

‘Step 1la: Choose how to merge the SIF files (if you picked more than one).
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Working with the RIXS Data Reduction tab HZB.....

Typical data reduction procedure:

\ Step 2: Convert the 2D data array to a 1D profile using automatic parameters. \

Step 3: Adjust parameters, create a better profile.

Files Get Parameters

Frocessing

ac _
Merging

Corrections

Step 4: Convert the data to energy transfer units.
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Secret move!

. . . (4
If your energy calibration is

defined, and you set elastic line

limits to be outside of range,

the Energy Profile button will

output a text file of your spectrum

with the x-axis in the absolute
energy units (instead of energy -
transfer). N

e cwcemune | ]

29/09/21 ADLER User Guide - PEAXIS Instrument

Elastlc line limits -1
-~y

Elastic Line

_—_-
——

Detection limit for BKG \55_[!

| percentile

Curvature segment size \ 16

| pixel

Energy Calibration

-
——

Enen;;:ur calibration pair 1 |1D?3 96

. Iy
| pixel, eV

{r@rgy calibration pair 2 |5T5 936

| plxel eV -~

-y -
= - ==
--———————___

Get Parameters |

- mm o,

Processn | WO | i Fas i | it |
0 g ceeom ]
oo T IS



File loading

B Load data from one or more Andor camera files: *
u <« carbides_2020 » for_bkg_test v O Search for_bhkg_test 2
Organize « Mew folder =~ [ @
. ~ MName Date Type “
. OneDrive || lapeuys.sIm JFASFAUAU TUNUE AV 3lE e
[ This PC [ CTaped074.sif 5/23/2020 10:32 AM SIF File
§ 30 Objects U] CTaped075.sif 5/23/2020 11:02 AM SIF File
i Deckt U] CTaped0T6.sif 5/23/2020 11:32 AM SIF File
ESKIO
. ’ [ ] CTaped077.sif 5/23/2020 12:02 PM SIF File
=] Documents || CTape078.sif 5/23/2020 12:33 PM SIF File
¥ Downloads || CTapeb07a.sif 5/23/2020 1:03 PM SIF File
EM-AMCT [ ] CTapenDan.sif 5/23/2020 1:33 PM SIF File
B Music [ CTapennat.sif 5/23/2020 2:03 PM SIF File
= Pictures [ CTapenDaz.sif 5/23/2020 2:34 PM SIF File
B Videos [] CTapennaa.sif 5/23/2020 3:04 PM SIF File
48 08 (C) [ CTapenDad.sif 5/23/2020 3:34 PM SIF File
= ' [ ] CTapebas.sif 5/23/2020 4:05 PM 5IF File
= Data (D) || CTapeb0g6.sif 5/23/2020 4:35 PM SIF File
M ;e e e mimm tmmme = m e ———— "
I:_" Metwork w £ Y
File name: | CTape0079.sif" ' CTapeD077.sif" *CTapel078.sif* | | Andor binary file (*.sif) v
29/09/21

9.
HZB Helmholtz ~§~

Zentrum Berlin

One or more files can be
marked for loading.
Merged CTape77-79
—— Simple Merge
300004 Shifted Merge
25000 -
& 20000+
5 15000
10000 ml l |
5000

0 500 1000 1500 2000
Channels

Pick the better profile!
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File loading HZB..... |~

Zentrum Berlin
A

Merged CTape77-79

| — Sle e If more than one file was chosen for loading,
= the 2D data arrays will be summed up into a
25000 1 Single 2D image.
«» 20000 1
St To compensate for a possible shift of position, a
| “shifted merge” option is available, where the
b Y 2D arrays are offset along the vertical direction
0T to minimise the differences between images.
0 500 crlmdoo | 1500 2000
Pick the btter profie! In the ideal case, both merging methods will
produce the same results, and “direct merging”
can be used.

Please keep in mind that you can also process each file separately,
and then merge them into a single curve in the Post-processing tab.
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File loading HZB.... %

Merged CTape77-79
2000 :

Once the files have been combined,

you will see the 2D array of the 1750 1 1.0e+01
detector data. 1500
-8.0e+00

1250
Normally, all you want to do now is to 1000  6.0e4+00
sum up the pixels along the horizontal | i
direction, and convert the pixel positions e 4.0e+00 8
along the vertical direction into energy 500
units. 5501 2.0e+00
Additionally, the fitting of the elastic line 0 500 1000 1500 200088 0.0e+00
with a Gaussian function will provide
information on the instrument resolution. Maxval [ | 6761 [ -2.0e+00

winval [T

| 19.64
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File loading HZB..... |~

Zentrum Berlin
A

Normally, there should be no need to change the file loading parameters. If
you do want to change them anyway, a quick description is given here.

To narrow down the detector File Loading
are that is summed up into the .
profile, you can change these
limits. Detector cutoff 100-1950 Background per pixel 1960.78154 | counts
will remove a 100 pixels on the

j(j Detector cutoff 0 2048 | pixel

left side, and 98 pixels on the Time-dependent background 1.0 | fraction
right. " Cosmic ray correction factor (3.0 | StdDev

Cosmic rays appear locally in narrow regions of the detector. To remove them, we
calculate the mean value M and standard deviation S of each row of pixels. Then, every
individual pixel with a value more than n x S away from M is replaced with M. The n factor
can be adjusted here; the lower the n, the more pixels will be discarded.
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File loading HZB.....

Zentrum Berlin

Normally, there should be no need to change the file loading parameters. If
you do want to change them anyway, a quick description is given here.

The detector has a constant | |

base line of the background. File Loading

The number given here will be Detector cutoff 0 | [2048 |
subtracted from every single 1 —

pixel. - Background per pixel - 1960.78154 |

Cosmic ray correction factor |3.0 |

((;I'me-dependent backgraund;},‘I 10 |

9.
W‘

AN

pixel
counts
fraction

StdDev

The detector has a weak, time-dependent background of dark current. This has been
measured and can be subtracted from the data, scaled by the “time-dependent

(and other values, although possible, are difficult to justify...)

background” factor. Factor 0 means no subtraction, factor 1 means correct subtraction
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Elastic line fitting

It is important to determine

the position of the elastic line 30000+

correctly, as it will define the

position of the 0 eV energy 25000 -
transfer value once you
convert to the energy scale.
= 20000 4
8
If you use “Fast Fit”, ADLER
15000 1

will try to guess the elastic line
position. It will pick the pixel

with the highest counts as the  10000;

elastic line position, or, if

energy calibration is provided, sg90.

it will calculate the position
based on the photon energy.

29/09/21

HZB Helmhol?z
Merged CTape77-79
— Data
Background
Fit
\
| b o
1050 1100 1150 1200 1250 1300

Channels

FWHM = 6.091 +/- 0.119
centre = 1162.011 +/- 0.051
area = 164993.107 +/- 4275.511

9.
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Elastic line fitting parameters

You can specify by hand
the lower and upper limits
of detector pixel range
where ADLER will look for

Elastic Line

—( Elasticlinelimits ) [0

the elastic line. These will
only be used if you press
“Make Profile” or “Make
Energy Profile”.

_Detection limitfor BKG, [75.0

Curvature segment size |16

Energy Calibration

Energy calibration pair 1 |-1.0

Energy calibration pair2 |-1.0

HZZB HeImBholl.tz
| |2048 | pixel
| percentile
| pixel
|1-1.0 | pixel, eV
|-1.0 | pixel, eV

9.
.%.

AN

The background used in the fitting procedure is constant and determined by this
parameter. ADLER will take all the points within the Nth percentile, and take their mean
value as the background value. This is necessary, as inelastic features are commonly
present next to the elastic line and would interfere with the fitting of the background.

29/09/21
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Elastic line fitting parameters

To calibrate the energy scale
of the instrument, two
measurements at different
photo energy are needed,
where the elastic line is
clearly visible. After fitting the
elastic line positions in both
of them, you can input the
elastic line position on the
detector (in pixels) and the
corresponding photon energy
(in eV). Then every pixel on
the detector can be assigned
an energy value using a
linear function.

29/09/21

9.
HZB Helmholtz W‘

Zentrum Berlin
A

Elastic Line
Elastic line limits 0 | 12048 | pixel
Detection limit for BKG  |75.0 | percentile
Cuwatyrgsﬁeﬁgment size |16 | pixel
Ve ﬁ'h/e/rgy Calibration ‘\\\\
| Energy calibration pair 1 \|-1_D |1-1.0 | pixel, eV
\\\Energ‘_»,r calibration paw} 1.0 |-1.0 | pixel, eV

S -

You can create an energy profile out of your data
only after you have input a valid energy calibration.

ADLER User Guide - PEAXIS Instrument
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Data correction parameters

A

9.
HZB Helmholtz ~§~
Z
A

cccccc Berlin

You are not likely to ever use the parameters shown here,

but they are documented for completeness.

If you are worried about a periodic/stripy
pattern on the detector, you can try to filter
it out by applying Fourier transforms to the
data. You are welcome to try it out for fun,
but the risk of removing something
important from the data is high.

The elastic line is not perfectly horizontal
on the detector. You can fit the curvature
with a quadratic polynomial and shift all
the detector pixels to correct for the
curvature. The improvement to the
resolution is usually minimal.

If you do not need high

resolution, you can

L Corrections
Curvature Correction  [-100.0

reduce the number of

< Removed FFT region - [-1000000000.0

pixels, and at the same

time the overall noise

Reduction factor o 10

|[-100.0 |[-100.0 | N/A
| [-1000000000.0 | NIA
| NIA

In the data.
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Monitor the stability of parameters in Variable Viewer.

Every time you load one or more SIF
files, the corresponding .xas files are
read as well and the data points are

sorted based on their individual time
stamps.

You can plot the values and verify if
the instrument and sample were
always in the state you expected.

Please note that you can also

without loading
the corresponding SIF files.

load the .xas files directly in this tab,

29/09/21

+1.241e7

HZB.....

Zentrum Berlin

INCL

il 1

(=]

200

400
# points

600

0 200

400

+6el # points

THETA

0.0010

0.0005

0.0000

—0.0005

—0.0010

[

JT

le—10

200

400
# points

600

400

1 # points

™™

o

200

400
# points
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HZB Helmholtz
Zentrum Berlin

Plotting

You can choose which data set will be
used as the X axis for plotting. Many
of the parameters are pretty much
guaranteed to form a flat line in the
plot, so plotting them as a function of
step number or time is usually a good 1 : : : 5 :

Data Handling

Load Logs Directly

t t t 1 Name Length Hlimits Plot it? SetasX SetasV

Way O S ar . 2 Step 636 1.0,164.0 O O O
3 Time 656 12409550.0,124... [m] O [}
4 XPOS 656 2.9755,2.9755 O O [}
5 YPOS 656 5.1931,5.1931 O O O
& ZPOS 636 -29.496,-204% [ O [}
7 INCL 636 0.0,360.0 =] O [}
3 ROT 656 -35,-35 O O O
3 ZDR 656 30.1,30.1 O O [}
0 E 656 577.6,578.11 [=] O O
11 THETA 636 59.999,60.001 = O [}
12 CURRI 656 Lo O O O
Plotting
Mutliplot offset maximum rel. intensity

Legend position o | nNa
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Monitor the stability of parameters in Variable Viewer.

If you are using the continuous
motion feature of PEAXIS,
your sample will be moving all
the time during the RIXS
measurement. You may be
interested in setting the
sample position parameters as
X and Y axes, and plotting
other parameters on a 2D grid.
Only one parameter can be
plotted this way at a time.

29/09/21

F1.6e-12

F1.5e-12

Fl.4e-12

1.3e-12

l.2e-12

CURR2

9.
HZB Helmholtz ~§'

Zentrum Berlin

In this example, the
homogeneity of the
sample can be mapped
by plotting the
recorded sample
current as a function of
the sample position.

19



HZB Helmholtz
Zentrum Berlin

olazDarayin v I N

ADLER, the

. . . Combini
resulting profile is  *"" ] ]
S ST I

You can load these
profiles later in
order to compare
them.

Every time you Files
create a 1D plot out
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HZB Helmholtz
Zentrum Berlin

It is not possible to
compare profiles

that have different
units on the X axis.

Having said that, a
stubborn user is

allowed to edit the : ; 3 - 5 : ? : :
“xunitS" fleld 1 Filename Ei (V) Klimits Xunits Use it? FWHM /- dFWHM Int. +/-dint.
manua”y and force 2 Merged_CTape.. 577.6 1.0,2048.0 Detector ...
ADLER to Create 3 Merged_CTape.. 578.1033 1.0,2048.0 Detector ...
SUCh a plot anyway 4 Merged_CTape.. 5788 1.0,2048.0 Detector ...

.
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HZB Helmholtz
Zentrum Berlin

File Loading
These parameters can be coectrum cuich [0 Sois "
used to cut off the ends of the peciiim cuto PIxe
plotted curves, and to re-bin Reductionfacdor 10 NUA
the curves to reduce the
number of points plotted. Elastic Line

_ Elastic line limits -1.0 1.0 pixel

The fitting parameters work 4
the same as in the main tab. Detection limit for BKG ||75.0 percentile
You can override some of Plofting
the Matplotlib plotting Mutliplot offset maximum |{0.2 rel. intensity
parameters here.

Legend position 0 N/A
Please see the next slides Aclan Srmoan ‘ 5 y
for some examples. Heiap smearing : me
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Smearing = 0.1 eV

20.0

17.5

7.5

Energy transfer [eV]

5.0

2.5

0.0

Data sets are too narrow

= L 1.2e+00
= = z
= | L 1.0e+00 -
= H 4]
= i a
=i = ]
& ] 5
= = L8.0e-01 1 &
= = < ]
= H 3 C
s E B o .
= g L 6.0e-01
= 4.0e-01
460 462 464 166
Photon ener eV
9y [ev] 2.0e-01

g Now they are wider,

0.0e+00

HZB Helmholtz

Zentrum Berlin

Smearing = 0.5 eV

464
Photon energy [eV]

29/09/21

| 20.00
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1.6e+00

1.4e+00

rl1.2e+00

r1.0e+00

r8.0e-01

6.0e-01

4.0e-01

2.0e-01

0.0e+00

Counts
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Smearing = 0.5 eV

Now they are wider,

1.6e+00

1.4e+00

3 L 1.2¢+00
o
g
wn
o
s
= L 1.0e+00
>
o
()
w
' 8.0e-01

462 464
Photon energy [eV]

0.0e+00

Counts

9.
HZB Helmholtz ~§'

Zentrum Berlin

Smearing = 2.0 eV

Overlapplng data sets

1.6e+00

1.4e+00

F1.2e+00

 1.0e+00

Energy transfer [eV]

Counts

I 8.0e-01

6.0e-01

4.0e-01

Photon energy [eV]
2.0e-01

0.0e+00
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Energy transfer [eV]

Maxval

80

100 120
Temperature (K}

140

160

180

95.86

Minval .

| 5.64

29/09/21

S~ == =

HZB Helmholtz
Zentrum Berlin

Mutliplot offset maximum rel. intensity
Legend posiion o ] A

g
v RixsMap Smearing X-axis unit |

5.0e-01
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2 3 4 5 I 6 7 8 9 10 A
1 Eif(eV) Klimits Kunits ITempErature(KJ 2 theta (deg) Q1/A) Use it? FWHM +/- dFWHM
2 460.3 -13.88,17.97 Energytraﬂ;fer..l 23.84 60,056 0.23
3 460.3 -13.85,17.96 Energy transfer ... 31.63 IS0.0SS 0.23
4 4605 -13.9,17.96 Energy transfer... 39.61 60.058 0.23
3.0e+00 |
5 4605 -13.89,17.96 Energytran;fer..l 55.03 60.058 0.23
6 4605 -139,17.96 Energytran;Fer..I?’Q.B‘l Im.asa 0.23
74805 -13.9,17.96 Energy transfer ... 99.67 IBD.OSS 0.23 @
1 2.50+00 5 2 2
RIXS map X axis: Temperature (K) v \
‘Filmam——————————----------J
Spectrum cutoff [0 |[2048 | pixel
t2.0e+00
Reductionfactor [10 | NA A RIXS map can
=
8
Flasic Lo be created also
el Elastic line limits [1.0 [10 | pixel ith oth
Detection limit for BKG [75.0 | percentile Variables on the
1.0e+00 Filter cutoff [500 | points X aX|S
.
Plotting

25



Other features of ADLER: 1. Calculate the Fourier
transform of the curves.

Removal of high-frequency noise from
1D curves, both for RIXS and XAS data.

4. Apply the filter.

Filter cutoff 10 points

3. Decide how many points of the
% spectrum (starting from the end)
should be set to 0.

Mﬁw 1\ 2. Check for strong signal at
l —"  the end of the spectrum (the
high- frequency range)

nnnnnnnnnnn
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Appendix: The motivation behind ADLER

29/09/21

Most users already have their favourite way of processing data, and
they can fine-tune the parameters of their software to their liking.

Once your experiment is over, you are welcome to apply the best
statistical methods to your data and spend all the time you want
making sure that the results have the best quality possible.

However, while the experiment is still running, you may not have the
time to do all this, and for this reason we provide a tool that performs
only a limited number of operations on the data files, in a short time.
This way you can get an overview of the results and adjust the
measurement plan as necessatry.

The goal of ALDER is not to be perfect, but to be convenient.

ADLER User Guide - PEAXIS Instrument
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