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NOTE





***********************************************************************


If you want to refer to the program, please use the following reference:





A. San-Miguel, Physica B 208 & 209, 177 (1995).





***********************************************************************�
What is C D X A S  ???














CDXAS has been conceived to treat x-ray absorption spectra obtained either by classic (c-XAS) or dispersive EXAFS (d-XAS). The main goal has been to accelerate many of the repetitive parts of the EXAFS treatment, but letting to the user the possibility to verify and change the flow of the treatment at all stages.





CDXAS can be considered as a general purpose EXAFS analysis program, but it is specially well adapted to dynamic studies (for instance when pressure, temperature or other parameter is changed) or time-resolved studies.





CDXAS is designed to run on IBM compatible PC.
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I. INTRODUCTION








FOR WHO IS CDXAS?





This program can be used by anyone having the basic knowledge of the EXAFS data analysis procedure. If this is not your case, you can refer to the bibliography in annex 2 at the end of this document. 





WHAT DO YOU NEED TO RUN CDXAS?





1. Software Requirements





You just need to have the cdxas.exe executable file. Copies can be freely distributed. If you publish results analysed with this program, you can make reference to:


A. San-Miguel, Physica B 208 & 209, 177 (1995).





The complete list of files you can find are:





cdxas.exe		      (The program itself)


cdxas.ps		      (This documentation (PostScript file))


cdxas.doc		      (This documentation (Word 6.0 format))


clean.bat		      (Batch file for clean up your directory after 						       data analysis)


data1.pix (I-Idark) and


data2.pix (I0-I0dark)        (Example of experimental dispersive EXAFS files)


example.dat		      (Example of experimental classic EXAFS file)


example.abs		      (Example of absorption file)





You also have a help directory with the help files the program needs for the on line help.


	





2. Hardware Requirements





A compatible IBM PC with a VGA or super-VGA screen and mouse are required. Best performances are obtained with the 486-series processor (or higher), but a 386 with a mathematical coprocessor is enough to satisfy most part of user requirements.


The program is not conceived to give you printings. We recommend to plot results using specialised programs conceived for this purpose.


�






II. GENERAL DESCRIPTION








CDXAS is intended to be a very flexible program for EXAFS analysis, fast and easy to use.


It has been written in C++.


On running CDXAS a presentation appears in your screen. Acting on any key the main menu will be displayed:





=============


MAIN MENU





0. Quit


1. System


2. Files


3. Treatment


4. Help





Choice.... _


==============





You will access to the different options of the menu by writing the associated number and pressing "Enter". For all menus, the "0" (Quit) touch or the "Escape" key will always give you access to the upper level menu, except the case we are considering because it is the highest level menu. In this case the "0" option (Escape) makes appear the message: "Do you really want to leave CDXAS ? (y/n)". 





The options of the main menu give rise to secondary menus:





1. The "System" menu let you specify general parameters that will apply for all the treatment or to run some special functions as the exploration of your hard disk or your floppy disk to look for instance for a specified file.





2. The "Files" menu enables you to read, visualise, save, edit or see the information associated to the files. The absorption files are also created here from the experimental data.





3. The "Treatment" menu will give you access to all the operations needed for a full EXAFS analysis. On entering CDXAS the "Treatment" menu is not available unless a file has been read. Files are visualised and can be saved at any moment during the analysis in the "Treatment" region.





4. The “Help” entry gives you on line help concerning this section.





III. SYSTEM MENU





=============


SYSTEM MENU





0. Main Menu


1. Available Memory


2. Exploring Disks


3. Master Path


4. Pix Number


5. Help





Choice.... _


==============





On choice, what will be obtained is:





1. Available Memory.


The RAM memory available is displayed in Kbytes.





2. Exploring Disk.


With this option you will be able to look for the location of a specified file or directory by exploring the different disks without leaving CDXAS. You can also use this option as an alternative way for loading a file for the data analysis.





3. Master Path.


As we will see in the next section the different types of files can be classified by their DOS extension. If an specified directory is declared as Master Path, the program will create a set of subdirectorys with the name of the different recognised extensions. CDXAS will then propose to save the different files in their associated sub directory corresponding to their extension. This enables to keep the different phases of your data treatment well ordered.


This option enables you to declare the path for the "Master Path" and activate or deactivate it at any moment. If the extension subdirectorys already exits, CDXAS will just activate it.


If you don't use this option or you deactivate the "Master Path" at each time you want to read/save an spectrum, the last used path will be proposed.


I recommend to always use this option when you have more than about 10 spectra to analyse.





4. Pix Number.


You declare the number of pixels on your position sensitive detector in case you are working in the dispersive mode.(default number is 1024 pixels)�



IV. FILES and FILE MENU





In this section, the files used in CDXAS are classified following two different criteria. First criteria is the extension of the file, that serves as an identification of its nature. The second criteria is the use of the file during the execution of CDXAS.








IV.1. Classification of files by their extension.





The program recognises the file type by their extension. This means that the user must use input files with the appropriate extension. The program will change the extension of a file in function of the data analysis that it has followed. This allows for instance to protect easily towards illegal data manipulation.





The program recognises 17 types of files, characterised with 17 types of extension: DAT, PIX, LOG, ABS, EEX, EXK, TF1, TF2, TF3, TI1, TI2, TI3, PHA, AMP, ENE, FIT, INF.





We describe briefly what means for CDXAS each one of this extension.





DAT files. This files are three columns files. They correspond to the data format delivered by most part of classic EXAFS experiments. No comments or text are allowed in this type of files. 





CDXAS will create ABS files (absorption files, see below) from DAT files following two possible schemes:





Scheme A (absorption):


Energy:				column 1  


Absorption:				log[column2/column3]


        


Scheme B (fluorescence):


Energy:				column 1


Absorption:				column2/column3











PIX files. This are one column files of 1024 integer points (1024 is the default value, but can be changed in the system menu)  that can be followed by text comments up to 3000 characters. This is the format of data files delivered by the dispersive EXAFS at LURE. This is the only type of files for which it is obliged a special name, namely DATA$$$.PIX. The symbol $$$ denotes numbers ranging from 001 to 999.�



We will follow the following notation to identify the types of PIX data that can be found.





        I:        Transmitted intensity by the sample.


        I0:       Intensity of the incident beam.


        Idark:   Dark current for the integration time of the transmitted intensity.


        I0dark:  Dark  current for the integration time of the incident intensity.





CDXAS can not make the difference between this four types of PIX data, but we hope that this will be not the case for the user.





LOG files. This are also one column files. The length of this files can be equal or less than the length of PIX files. LOG files are created by the program after manipulation of PIX files (in that case they have the same length). Three different ways to create a LOG file are possible.








1) From two PIX files    :    abs=log(I0/I)


2) From three PIX files  :    abs=log[I0/(I-Idark)]


3) From four PIX files   :    abs=log[(I0-I0dark)/(I-Idark)]





Otherwise, you have to provide the LOG file simply as a one column file.





A LOG file is converted in an ABS file when the energy calibration is done. To do that you just need to load an ENE file for this purpose. The procedure for the creation of an ENE file will be described later.





ABS files. These are two columns files. First column is energy in electronVolt and the second one is absorption.





EEX files. Two column file. First column is energy and second column is the EXAFS signal extracted from an ABS file.


        


EXK files. Two column file. First column is wavenumber (k) in 1/Angstrom with a step of 0.03 and the second one is the EXAFS signal.


     


TF1, TF2, TF3 files. This files are obtained by fast Fourier transform (FFT) of the EXK signal multiplied by the wavenumber (k) one two and three times respectively. This are four column files. First column is in distance in Angstrom. Second and third column are the real and the imaginary part of the Fourier transform. The third column is the modulus of the complex function. This files are the EXAFS pseudo-radial distribution function.





TI1, TI2, TI3 files. This files are obtained by inverse Fourier transform of one part or the totality of the TF1, TF2 or TF3 files respectively. The format of this files is identical to the EXK files. This are, then, the EXAFS filtered signals.





PHA files. This are the EXAFS phase-shift files needed for the fit of the TI1, TI2 or the TI3 EXAFS filtered signal. They are two column files. First column is wavenumber (k) in 1/Angstrom with a step of 0.03 and the second one is the EXAFS phase-shift.


      


AMP files. This are the EXAFS back-scattering files needed for the fit of the TI1, TI2 or the TI3 EXAFS filtered signal. They are two column files. First column is wavenumber (k) in 1/Angstrom with a step of 0.03 and the second one is the EXAFS back-scattering amplitude.





ENE files. Files used only in dispersive-EXAFS to make the energy calibration of the PIX or LOG files. It is a two column files that establish the correspondence between pixels (column one) and energy (column two).





FIT files. Two column files with the same format that the TI1, TI2 or TI3 files. They are the result of the fit of TI1, TI2 or TI3 files with the EXAFS formula.





INF files. This are text files containing the information of the file with the same name. The are read by CDXAS at each time we read the associated file (if both files are in the same directory). They are actualised during the data treatment, and saved at any time the associated file is saved. This file can be consulted by the user at any time following the path: Files - Information (treated or other).





IV.2. Classification of files by their use.





The program distinguish four different use of files:





a) The "treat" file.


b) The "result" file.


c) The "compare" file.


d) The "special" files.





a. The "treat" file.


This is the file you are treating. Only one "treat" file can be loaded at a time. You can make the "treat" file go throw the different operations proposed by CDXAS. At any time that the treatment modify the type of the file according to the extension classification, the associated extension is automatically assigned to the file. The name of the file remains unchanged unless you decide to do it by saving the file with another name.


The treated file can be saved at any step of the analysis but the program will not do it automatically. If you decide to apply to the "treated" file an operation incompatible with its type, CDXAS will propose you to change the present "treat" file for the last one that followed this operation. At that moment you will have the option of saving the present "treat" file before making the change. Once the change has been made the old "treat" file becomes the present "treat" file. This procedure allows you to easily come back to a previous stage of the treatment of your file. 


It is your own business to decide at which stages of the treatment you want to save your "treat" file. Don't forget to do it at precise moments following your interests.





Other things to know:





A "treat" file is replaced automatically when you read a new one.





The "treat" file is always plotted in yellow.





b. The "result" file.





After the execution of most part of the operations you apply to a "treat" file, the result of the operation is presented in a graphic form. The result of the operation is what we call the "result" file and is always plotted in red. The only operation you can do with a "result" file are to "see it" using zoom/un-zoom options, to "accept" it or to "refuse" it. If you "accept" a "result" file, it replaces the present "treat" file and the "result" files becomes the present "treat" file. The "result" file disappears as "result" file.








c. The "compare" files.





This are files that can be read at any moment from the "Files" menu. Its extension can be any of the recognised ones. A file read as a "compare" file cannot follow any modification nor be saved from CDXAS. The use of a "compare" file is to be plotted at any moment during the data treatment to be compared with the "treat" or the "result" file. To make it possible the "compare" file has to share the same extension of the "treat" or the "result" file.





Only one "compare" file by extension can be in memory at a time. The reading of a new "compare" file implies the replacement in memory of the corresponding one of the same extension.





"Compare" files are always plotted in blue.





d. The "special" files.





Some files are only loaded for special uses. This are the "special" files. We distinguish four types of special files.





1) "Pha files". EXAFS phase-shift files (PHA extension). They must be read from the   "Files" - "Special Files" - "Phase" menu. Up to three PHA special files can be in memory at a time. Their use is limited to the "Fit" operation.





2) "Amp" files. EXAFS backscattering amplitudes (AMP extension). They must be read from the "Files" - "Special Files" - "Amplitude" menu. Up to three AMP special files can be in memory at a time. Their use is limited to the "Fit" operation.





3) "Ene" file. This is a file with ENE extension that have been described before. Its use is limited to the energy calibration of PIX or LOG files. The ENE file must be loaded or created by the program, before any energy calibration can be done. "ENE" files are created in the "Calibration" operation. Only an "Ene" file can be loaded at a time. When this has been done, a calibration will be proposed for any PIX or LOG files loaded as a "treat" file.





4) "Calibration" file. This is just an ABS file loaded as special files. The calibration file is only utilised in the "Calibration operation" to produce the "Ene" file.





IV.3. The File Menu.





The File Menu display is:





====================================================


	FILE MENU





	Lecture


	1. Experimental	2. Treatment		3. Compare	4. Special





	View


	5. Treatment		6. Other





	Information


	7. Treatment		8. Other





	Edit


	9. Treatment		10. Other





	Choice.....__


====================================================


�






IV.3.1. Lecture


	


A)  Lecture Experimental.





This is the option to convert experimental files in ABS or LOG files. On acceding to this option the following menu is displayed:





  ===================================


	Experimental Files Lecture





	One column files


	1: 1 PIX File


	2: 2 PIX Files


	3: 3 PIX Files


	4: 4 PIX Files





	Three column files (DAT)


	5: E=col(1) abs=log[col(2)/col(3)]


	6: E=col(1) abs=col(2)/col(3)


  ========================================











a) One column files.


When reading one column files (PIX files) a transformation to ABS files is proposed if an ENE file is in memory as special file. If no ENE file is in memory, a PIX file will be displayed if you choose de option 1 or a LOG file if you have chosen option 2, 3 or 4. The section "LOG files" (IV.1) explains how the LOG file is generated. When reading more than one PIX file, you will be allowed to visualise any of the PIX files in the  "Plot/Limit"  "Other" in the File menu








b) Three column files.


These are DAT files. Explanations will be found in the section "DAT files" (IV.1).





B)  Lecture Treatment /  Lecture Compare.


A menu containing all the recognised file extensions is displayed. The read file will become a "treat" / "compare" file.





C) Special Files.


A menu let you choose between the existing special files.


�



D)  View  Treatment / Other


This option give gives the possibility to fast visualise a read file ("treatment" or other: compare, special or PIX files used to create a LOG file). Zoom options are available.





E)  Information  Treatment / Other


The content of the INF file associated to the "Treatment" or other file is displayed. You will be able to see it, but no modification is allowed inside CDXAS.





F)  Edit  Treatment /  Other


The selected file is edited in it's current format.


�



V. OPERATIONS and the TREATMENT MENU








V.1 Common features.





Access to operations is obtained by the "Treatment" menu. Access to the "Treatment" menu is denied if there is no "treat" file loaded. Access to an specific operations is denied if the type of the file is incompatible with the operation.





At any time we access an operation, the parameters used in the last access to the operation will be displayed as default parameters. This enables to the user a fast, reproducible and controlled analysis when an important set of data has to be treated in the same way.





When an operation is acceded, the general display includes:





a) One or more plot-screens.


These is the space reserved to plot the different files ("treatment", "compare", etc.) and to visualise and modify some parameters needed for the operation. The mouse will be available for selecting points on the spectra. Points of a spectrum selected with the mouse are described by the abscise (x-axis) of the position of the mouse. 





b) One or more parameter-boxes.


This boxes contain the numeric or alphanumeric information that parametrizes the operation. When it is possible, this information is visualised at the same time in the plot-screen.


Once access to the parameter box is obtained, cursor arrows and page-up page-down keys can be used to move the box-cursor inside the box. To modify the displayed values you just write when your box-cursor is on the particular value you want to modify. The "enter"-key validates the modification. Back-space-key enables to correct errors during writing. To abandon at any moment a parameter-box you can use the escape-key (during writing you need to validate before leaving). You should finish your box selections before being able to follow with your operation. If you intend to make other operations while the box-cursor waits for a value, a beep will be produced. 





c) A menu bar.


These menu bar list the keys that give access to different commands that have actions on the plot-screens or the parameter-boxes for instance. Those actions are accessed by pressing the F1 to F10 and shift-F1 to shift-F10 keys described in the menu bar. If the display of the menu bar can not be obtained in one time, the Shift-F10 key will enable to shift between different menus. Some commands described in the menu bar are common to almost the totality of the operations. We describe here them briefly:





ZOOM. F1-key


Enables to zoom any portion of the plot-screen. This key gives access to the mouse and in most part of cases makes appear a coordinate screen (x,y) on top of the plot-screen. This command can be used in two ways:





a) As a simple cursor. Moving the mouse you just get the position coordinates of the cursor. Clicking the left button of the mouse the command is abandoned. 





b) As a real zoom. You click one time the right button of the mouse at the beginning of the window you want to open, move the cursor and place the window in the desired position and click again the left button.





UN-ZOOM. F2-key.


The full "treatment" file is displayed. If other files ("compare", "result") are active, they will be also displayed.








MANUAL-ZOOM. Shift-F1-key.


A box is displayed and the x-coordinates of the zoom can be re-defined.	





PARAMETERS. F8-key.


This is, in general, the way to access the parameter-box in order to modify directly the displayed values.





EXECUTE. F9-key.


The operation is executed on the present "treatment" file with the parameters displayed in the parameter-box or boxes. In general this key generates a "result" file that is displayed in one of the plot-screens.





ACCEPT. F4-key.


Immediately after chosen this option, the "result" file becomes the present "treatment" file. Information used in the operation is memorised to be typed in the INF file associated with the "treatment" file.





REFUSE. F5-key.


The display of the "result" file disappears.





COMPARE. F6-key.


If a "compare" file has been read and is of the same type that the treatment file, the "compare" file is displayed. The scale is not changed, so occasionally you will need to make a De-zoom to have a correct visualisation.


If a compared file is already in the plot-screen, the compare key make it disappear from the display.





SAVE. F7-key.


The save box is displayed. You can enter the path and the name of the file for saving the "treatment" file. You can also press "Enter" to validate the default proposed parameters.





LIMITS or other parameters from plot. F3 and/or Shift-F3.


This gives access to the mouse to obtain some parameter clicking on the plot-screen. One, two or more parameters will be required from this keys. If they are also displayed in a parameter-box their values will be automatically actualised.


 


ESCAPE. F10 or the escape-key.


Returns to the "Operations" menu. 





After acceding an operation, the "treatment" file is displayed in the plot-screen and the program waits for your instructions. The usual procedure to follow will be to modify the parameters of the operation using the F8 (PARAMETERS) or/and F3/Shift-F3 buttons and ZOOM (F1) and UN-ZOOM (F2) if needed. Then EXECUTE (F9) and check the result comparing with another one if needed (F6) or using the ZOOM and UN-ZOOM options. If the results satisfies your requirements then ACCEPT it (F4) and if it interest you to keep the result SAVE it (F7). If the result doesn't satisfy you, you can REFUSE (F5) and modify the parameters again or go to a previous stage of your analysis.





V.2 Description of the operations.





They are divided in 4 groups:








GROUP 1. Concerns all those operations that are not directly related with the EXAFS analysis.





1. LIMIT


Input: All


Output: the same


Object: This operation is intended mainly to check the read data and to eliminate useless parts at the extreme sides of the spectrum.


Description: To limit the spectrum, you can do it in the screen using the F3 and Shift-F3 buttons or writing the numerical values in the parameter-box.





2. ENERGY CALIBRATION


Input: LOG (as "treat" file) and ABS (as "Special" - "Calibration" file)


Output: ENE


Object: Create an ENE file ready to be used for energy calibration of PIX or LOG files. This operation is specific to dispersive-EXAFS.


Description: Energy calibration consist in compare a classical EXAFS file (an ABS file) and a dispersive EXAFS file of the same compound or element to make a correlation between energy and pixels, that is the ENE file. This correlation is performed by the user that point the common special features (maxima or minima of XANES resonances for instance) of the absorption ABS and LOG spectra. Then a polynomial fit of first, second or third order is performed (in general a first order polynomial fit is enough).


To access to this operation you need first to load a LOG file as "treat" file and an ABS file as "Special"-"Calibration" file. CDXAS doesn't check if this files correspond to absorption files from the same compound or element, so make sure that you don't make any error in this fundamental step of the d-EXAFS analysis. 


On entering you will find your PIX file in the top-plot-screen and the ABS file in the down-plot-screen, a parameter-box that allows you to change the order of the polynomial used in the fit and a second parameter-box that in fact is only a counter of the special features of the absorption spectra that you have pointed in the ABS and in the LOG file. Of course, the polynomial fit can not be performed unless you have pointed the same number of special features for both files.


Because we have to deal with two plot-screens in the same operation, the menu bar is a special one.


F1 to F5 applies for the LOG file and Shift-F1 to Shift-F5 to the ABS file. F7 to F10 are ordinary commands we have yet described.


F3 and Shift-F3 enables you to select with the mouse the position of the XAS special features in the LOG and the ABS files respectively.


F4 and Shift-F4 to un-select specific selected features in case of error. The rest of commands will be easily identified from previous descriptions


The normal procedure to follow will be:


a) Zoom (F1) a section of your LOG spectrum.


b) Zoom (Shit-F1) the corresponding zone of your ABS spectrum.


c) Select (F3) by clicking the left button of the mouse the salient features of your LOG. You must begin from the left to the right part of the spectrum.


d) Select (Shift-F3) in the same way the corresponding features of the ABS file.


e) Un-zoom both spectra (F2 and Shift-F2)


f) Repeat from a) to e) up to have the maximum points selected.


g) Make sure that the number of points selected in both spectra are the same. If not the operation will not be executed. If there is any error for instance extra points in any of the spectra, you can use the F4 or Shift-F4 buttons to eliminate them. The numeration of features displayed in the top plot-screen must correspond to the one displayed in the bottom plot-screen.


h) Modify, if necessary, the order of the polynomial used for calibration displayed in the parameter-box (F8).


i) Execute (F9)


j) Save your ENE file (F7)


h) Escape or F-10 to follow with other operations.





3. DE-GLITCH


Input: PIX, LOG, ABS, EEX or EXK


Output: the same


Object: To eliminate spurious features (glitches, picks coming from diffraction reflections) by cutting them from the spectrum.


Description: On entering the operation, a standard display is obtained. The zone to cut is selected by clicking the beginning and the end of the zone (F3), that is substituted by a line on executing (F9). You can zoom and un-zoom the different zones to verify if the de-glitch is convenient. You accept (F4) or refuse (F5) the proposed solution. You can do repeatedly this operation up to 9 times that will be memorised and, in default, be proposed for the next spectrum that comes to the operation.





4. SMOOTHING


Input: PIX, LOG, ABS, EEX or EXK


Output: the same


Object:	To eliminate high frequency noise.


Description: On entering the operation, a standard display is obtained. The zone to smooth is selected by clicking the beginning and the end of the (F3). A polynomial smoothing has been implemented. You can choose  (F8) the order of the smooth (from 1 (light) to 9 (strong)) and the number of times it is going to be applied (up to 9). Before accepting (F4), verify always by zooming that your smooth is not too strong and that only high frequency noise is eliminated. For EXK files you can use the Fourier Transform procedure using successively the "Direct FFT" and the "Filter" operations. You can use repeatedly this operation without leaving it.





5. ONE FILE OPERATIONS


Input: all files


Output: the same


Object:	 1) Linear transformations of the x or y axis. 2) Integration in a zone limited by the user.


Description: Autodescriptive. Just enter on it and try it.





6.  HELP


On line help, not an operation.





GROUP 2. Concerns all those operations related with the extraction of the EXAFS signal from the absorption data.





7. STRAIGHTEN


Input: PIX, LOG or ABS


Output: the same


Object:	This operation enables to get an straighten spectrum ready to be normalised by the  "normalise" operation (see below).


Description: The operation consist to fit a polynomial to a region over the edge and correct the spectrum in such a way that this polynomial ...


The parameters you need are the beginning and end of the region to fit (F3 and Shift-F3). A third order polynomial is proposed by default and the value of the coefficients is displayed in a parameter-box.


In some special cases a third order polynomial is not the best choice, and you would like to reduce the order of the polynomial or fix some of the coefficients. The Shift-F2 key give access to the Fix/Free parameter box. This parameter box assign to each coefficient of the polynomial an index 0 or 1. 0 means that the associated coefficient is fitted and 1 that the coefficient is fixed to its present value and not adjusted.





8. TWO POINTS NORMALISATION


Input: PIX, LOG or ABS


Output: the same


Object:	The normalisation of spectra by choosing arbitrarily the ordinate of the 0 of absorption and the unity of absorption.


Description: On entering the operation, a standard display is obtained. You choose the 0 and the 1 points with the mouse (F3 and Shift-F3) or introducing the numerical value (F8). The most usual way to proceed is to choose the "zero" at a special feature in the edge or at the beginning of the edge, and the "one" at a especial feature of the EXAFS oscillations (the center of an oscillation for instance). This type of normalisation is generally used when the energy domain below the edge is very limited or in case of very distorted spectra.





9. EDGE


Input: PIX, LOG or ABS


Output: the same


Object:	To refer the scale of energy to the edge position.


Description: The display on entering the operation, is close to an standard one. To help you to choose the edge position, the energy derivative of the spectrum is also displayed in red colour. Zooming the region around the edge will help to make your choice more precise. In this operation the execute (F7) option implies directly the acceptation of the result.








10. AFTER EDGE BASELINE SUBTRACTION


Input: LOG or ABS normalised, straighten and edge-reduced.


Output: EEX


Object:	 To extract the EXAFS signal from a normalised, straighten and edge-reduced spectrum.


Description: Two plot-screens are displayed on entering. The upper one shows the "treat file" and the lower one will show you the EXAFS signal as an EEX file after execute. The EXAFS signal is obtained as the oscillatory part defined ...a polynomial base-line. You decide the polynomial degree (F8) and the limits of the polonium fit (F3 and Shift-F3). You will have to work this parameters carefully to avoid the introduction of distortion or/and the loose of information.


		





11. BEFORE/AFTER EDGE BASELINE SUBTRACTION


Input: LOG or ABS edge-reduced.


Output: EEX


Object:	To extract the EXAFS signal from a just edge-reduced spectrum.


Description: Display is as in the EXTRACT-EXAFS 1 operation but in this occasion normalisation and extraction of the EXAFS signal are done in a time. The pre-edge and the after-edge are fitted by a polynomial and the EXAFS signal is extracted as in EXTRACT-EXAFS 1 but normalised by the difference between the two base-line polynomial.








12. TWO SECTIONS BASELINE SUBTRACTION


Input: LOG or ABS edge-reduced.


Output: The same


Object:	 Generally used to subtract the background on x-ray magnetic circular dichroism spectra 


Description: Two different regions before and after the edge of the x-ray magnetic circular dichroism spectrum can be defined to be fitted by a polynom that is then subtracted to the spectrum.





GROUP 3. Concerns the Fourier transformation of the EXAFS signal as well as the filtering of a part of it.





13. FFT


Input: EEX or EXK


Output: TF1, TF2 or TF3


Object:	To obtain the EXAFS pseudo pair distribution function (EPPDF).


Description: Normal display. If an EEX file is entered as "treat file", it is automatically transformed in EXK file. So in all cases an EXK file is displayed. The EPPDF is obtained by Fourier transforming the EXK file multiplied by a power of the wavelength (k) and by a apodization window. The user can work in two different modes, choose between four defined windows and multiply his/her EXAFS signal by k**n (n=1,2,3).





Working modes:


a) k**n (n=1,2,3). Three FFT are displayed with n=1, 2 and 3. This is only a visualisation option to choose the more appropriate weight to use.


b) One weight. A single FFT with the chosen options is displayed as a "result" file.





Windows:


a) Triangle. Parameters: Two limits x1 and x2 (F3/Shift-F3 or F8).


b) Parzen. Parameters: Two limits x1 and x2 (F3/Shift-F3 or F8 ).


c) Hanning. Parameters: Four limits x1, x2 x3 and x4 (F3/Shift-F3 or F8).


d) Kaiser. Parameters: Two limits (x1, x2) and one parameter (Tau) (F3/Shift-F3 and F8).





In general we recommend the Kaiser window with a Tau between 2 and 3 or the Hanning one. The rest of the windows are introduced mainly for didactic purposes.


		


Special options:


Imaginary part visualisation.


Full screen display.





14. IFFT & PHASE/AMPLITUDE EXTRACTION


Input: TF1, TF2 or TF3


Output: TI1, TI2 or TI3 / PHA AMP


Object:	Filter a selected zone of the EPPDF in order to:


a) To filter the EXAFS signal corresponding to the selected area.


b) Extract the experimental phase and amplitude knowing the interatomic distances and the number of atoms in the associated single shell around the absorbing atom.


Description: First one needs to define the region to filter. Each end of the region is defined by two points (that must be clicked always in increasing order of distances) that the program fits through a rapidly decreasing logarithm function. Then you can either extract the phase and amplitude, get the inverse Fourier transform or both. If you decide to extract the phase and amplitude, the program will prompt for the interatomic distance and the number of atoms in the associated shell, and after for a name in order to save this functions, that at the same time are kept in memory so as they are ready for use in the FIT operation.








15. FILTER


Input: TF1, TF2 or TF3


Output: EXK 


Object:	To filter the EXAFS signal corresponding to the complementary of the selected area.


Description: Inverse FFT of the complementary of the selected window is done. This enables for instance to correct the EXAFS signal from low frequency noise.








GROUP 4. Concerns the Fit of the filtered EXAFS signal.





FIT


Input: TI1, TI2 or TI3


Output: FIT 


Object: To adjust the filtered EXAFS signal. The plane-wave approximation is considered.


Description: Up to three different shells can be parametrised. Maximum and minimum of the different parameters can be set. The program allows to fit Fourier filtered signal in k-space using plane wave + single scattering + one electron + harmonic and non relativistic EXAFS approximation. Up to three different shells can be simultaneously fitted. The parameters that can be fitted or fixed are interatomic distances, pseudo Debye-Waller factor, number of neighbours in the shell, mean-free path of the photoelectrons and the edge position. For each shell, phase-shift and amplitude functions can be chosen independently from up to four choices in memory. We have used the classic Lavenberg-Marquart fit algorithm that asks for an initial choice of parameters not very far from a minimum of the function to be fitted. This algorithm does not give guaranties to obtain the absolute minimum in a given interval but because physical limit conditions are much more constraining that the mathematical ones this fact can be considered as an advantage. When using this fit routine users should be sure that the approximations used are valid for their particular case.





The usual procedure will be to input the best initial guess of  parameters and simulate (shift-F4)  the EXAFS signal to verify that you are not too far from the solution. If you have a phase opposition between the signal and the simulation, this can just be due to a (


shift that you can correct by acting on this option (shitf-F1) and then verify the simulation again (press two times shift-F4). Then you can try to fit (F9). 


Possible problems. 


1. If  you are too far from the solution, the fit routine can stop at a local minimum (for instance the phase opposition). 


2. The program can find a zero inverse matrix. You will here a beep and the program will stop. Change a bit the parameters and try it again.


3. If too many parameters are fitted at a time, the program can find problems if this information is not really in your spectrum.


4. In some cases the program just hangs (?) specially if more than one shell of neighbours is fitted. I recommend that if you have many spectra to treat, first you go with all the data up to the preceding operation, and then you start a new session just for the fits.








V.2 Data analysis procedure





As function of the quality of your XAS data, two basic sequence of operations can be considered once you have generated your ABS file:





1. Extraction of the Chi(k).





a) For good pre-edged, non-distorted spectra, the sequence of operations recommended is 





EDGE - BEFORE/AFTER EDGE BASELINE SUBTRACTION





b) For not well pre-edged or/and distorted spectra, we recommend the sequence:





STRAIGHTEN - NORMALISATION - EDGE - AFTER EDGE BASELINE SUBTRACTION





(More details about the choice between this two options can be find in A. San-Miguel, Physica B 208 & 209, 177 (1995))





2. After this you will follow the common sequence for a) and b):





FFT -  (FILTER - DIRECT FFT) - IFFT (phase/amplitude extraction) - FIT





Only files with one of the input extensions existing for the specified operation will be authorised. If you try to enter an operation with an unauthorised file, CDXAS will propose a choice between three options:





1. Go back to the Operation menu.


2. Save your "Treatment" file and replace it by the last file that has entered the selected operation, and enter the operation.


3. As 2 but without saving your "Treatment" file.





This will allow you to go rapidly back to any phase of your treatment.


�
Annex 1.  Operations and files 














File name�
File format�
Operation�
File name�
File format�
Remarks�
�
*.log�
2 columns


(pixel, absorption)�
Pixel to energy


transformation�
*.abs�
2 columns


(Energy, absorption)�
You need first to read a *.ene file 


(energy, pixel) as a special file.�
�
*.abs�
2 columns


(Energy, absorption)�
1. Straightening


2. Normalization


3. Edge substraction�
*.abs�
2 columns


(Energy, absorption)�
�
�
*.abs�
2 columns


(Energy, absorption)�
Background


substraction�
*.eex 


*.exk�
2 columns


(Energy, c(E)),


(k, c(k))�
�
�
*.exk�
2 columns


(k, c(k))�
Fourier Transform


(  FT(c(k)*kn)  )�
*.ftn


n =1,2,3�
2 columns


(Distance, FT)�
�
�
*.ftn


n =1,2,3�
2 columns


(Distance, FT)�
Inverse Fourier


Transform





Extraction of


experimental


Phase and amplitude


�
*.fti


i =1,2,3


----------





*.pha


*.amp�
2 columns


(k, c(k))


-------------------------


2 columns


(k,phase(k)),


(k, amplitude(k))�
�
�
*.fti


i =1,2,3�
2 columns


(k, c(k))�
Fit with the EXAFS


formula�
*.fit�
2 columns


(k, c(k))�
You need to load *.pha and *.amp files as special files.�
�
�
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Annex 3. Use FEFF and CDXAS





You can easily use in CDXAS the results of the FEFF code of John Rher and co-workers in any of its versions to extract phase-shifts or backscattering amplitudes or just for comparative purposes. Many different ways to proceed are possible. An easy way its for instance to use the ‘chi.dat’ output file of feff. With a spread-sheet you can isolate the two columns (k, chi(k)) and save it in a file with a name ‘*.exk’. Then you can directly read this file with CDXAS as a EXK file. You can Fourier transform it and extract the phase and amplitudes as usually you do it with CDXAS.


