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Abstract

IFEFFIT is an interactive program and scriptable
library of XAFS routines. The core algorithms of
AUTOBK (Newville, et al, Phys. Rev. B47, 14126,
1993) and FEFFIT (Newville, et al, Physica B

Overview: Command Based XAFS Analysis

IFEFFIT is a command based library, with a
command-line program as the most basic and
flexible user interface.

High-level commands (see table, right) work on

Commands

Functionality

read_data

wite_data

read in arrays from ASCI| data file

write out arrays to ASCII data file

208&209, 154, 1995) are combined with capabilities simple data types (scalars, arrays, strings) with pl ot plot x-y arrays
for general data manipulation and plotting to make a user—_selected names. Gen_eral manipulation _ of pre_edge subtract pre-edge, find E,, normalize p(E)
single program for state-of-the-art XAFS analysis. dm?; I'Sloz'sfl’ikius]ﬁ’so_“ed- A simple FEFFIT session ;o background subtract p(E) data (AUTOBK)
- - - N fftf forward Fourier transformk = R
H | Ifeffit> read_data(file="SrOLOK. chi’, group=sro)
IFEF_FIT ha_s a 3|mpl_e command-based syntax: It can fettite oo ik = oro chitor o knd fer reverse Fourier transform R <> k
run interactively or in batch-mode, and provides an Ifeffit> plot(sro.k, sro.chikw path dofine  FEFF nath and Path P .
. . efine a path an al arameters
easy-to-use programming library that can be called Ifeftit> guess(eOv=0., sO2v=1., dr=0.) tohi ] )
from many programming and scripting languages. ITeffit> path(1, file=feff0001 dat’, el combine FEFF paths into x(k)
Ifeffit> feffi f?{egﬁi :2?37?&2\/' g?ilu:u;d; ?1 feffit combine FEFF paths to best-ft data x(k)
IFEFFIT is freely available, with an Open Source ki n=2, kmax=12, dk=1, kvei ght =2) mi ni ni ze gfg:{g‘;‘r‘r‘;"yi"f simple functions or combinations
license, at Ireffit>plot(fit.k, fit.chizfit.k"2) A Partial list of IFEFFIT commands. Commands work on data
. H H H = Ifeffit> print dr, delta_d -
http.//Cal'S.UChICago.edU/*‘neWVI”ellfeﬁlt/ e print < e e stored in named variables. A full selection of algebraic operators

(+,-*/,sin,exp,...) work on scalars and arrays.

6.I.FEFFIT: A Graphical Interface to IFEFFIT

The IFEFFIT library gives a flexible programming interface to high-quality core XAFS algorithms.
Building on the simple command based approach, a variety of user interfaces that generate and
execute commands from graphical forms are possible. Flexible, high-level scripting languages like
Perl, Tcl, and Python are ideal for developing Graphical User Interfaces to IFEFFIT.

G.I.FEFFIT is such a GUI, written in Python. Though still under development, this GUI demonstrates
the possibility of flexible, easy to use GUIs for IFEFFIT. Currently running on Unix/X, a port to
Windows is under development (works without plotting graphics).
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Help

Eile Edit Erocess

The main window of G.LFEFFIT is an
enhanced command-line interface. IFEFFIT
commands can be typed at here, and data
types and definitions can be viewed. Pull-
down menus lead to forms for plotting and
XAFS data processing tasks, such as the
simple form-based interface to AUTOBK show
below.

Comand Buffer || Scatars || frraus | Strings | tecros | Feff Paths

Tea0_data(oul0k dat, group=cu)

spLinelcu.energs, cu.mu, rhke=1.0, kueight=1)

# spline: fitting backgrolnd ...

# Finished.

v spline: finding edge_step Fron bkg (E)

set cu.chiki = cu.chi % cuk'2

newplot {cu k, cu,chi_ku.
xlabel= K (@w-1d”)

FFLFu.chi, knin=2, knax=17. K

Trerrivy |

e

Main G.I.FEFFIT window

Programmer’s Interface

The core “IFEFFIT engine” works as an underlying
command-line session with a set of internal variables
that can be created and manipulated through
commands from the calling program.

The library is accessible from C, Fortran, Perl, Tcl, and
Python, with wrappers that use native data types and
natural syntax. The basic functions in the library are:
function use
ifeffit()
get_array()

execute an IFEFFIT command string

copy an IFEFFIT array to a local array
get_scalar() copy an IFEFFIT scalar to a local scalar
get_string() copy an IFEFFIT string to a local text string
put_array() copy alocal array to an IFEFFIT array
put_scalar() copy alocal scalar to an IFEFFIT scalar

put_string() copy alocal text string to an IFEFFIT string

Putting AUTOBK in your program

AUTOBK requires data to be in a file with a specified
format, needs a file named autobk.inp, and then writes
outputs to data files that you just have to read into a
plotting program. This makes it difficult to use as a
component of an existing on-line analysis program.

IFEFFIT lets you do an AUTOBK-like background
subtraction from within your own program, using
program data in memory. Here’'s an example in Python,
which assumes EXAFS data held in the arrays
ener gy and mu_dat a already exists:

Sample plots from IFEFFIT: W(E) and po(E)
(above) and |x(R)| (below) for Cu metal. IFEFFIT
uses PGPLOT, a free graphics library, that works
to generate outputs for X-Windows, Postscript
and GIF. A port to native Windows is in progress.

An enhanced batch file processor, ideal for
learning XAFS analysis with IFEFFIT: A file of
commands can be executed in full, or stepped
through one at a time.

IFEFFIT and G.I.FEFFIT are works in progress,
and with many important features missing.
Beta-testers and volunteers are welcome to try
out and evaluate it, or even work on it!

Interested in programming or scripting with
IFEFFIT, or writing GUIs? Please contact Matt:
newville@cars.uchicago.edu

#![usr/ bi n/ pyt hon

fromifeffit inport *

# ... generate or read energy/ nu_data
s = put_array(energy , 'dat.energy’)
s =

load the IFEFFIT library

copy your program data
to IFEFFIT arrays

put _array(nu_data, 'dat.xm’)
‘spline’ does an AUTOBK-
ifeffit(’spline(dat.energy,dat.xmu, like background subtraction
rbkg=1. 1, fi nd_e0, kwei ght =1) " ) on these data arrays
_ ) X . generate k-weighted X(k)
ifeffit('set dat.chik = dat.chi * dat.k’)
k = get_array(’dat.k’)
chi = get_array(’ dat.chi’) copy IFEFFIT's data back
; - - ) P to arrays and scalars in
chikw = get _array(’dat.chik’) the calling program
e0 = get_scalar('e0")
step = get_scalar(’ edge_step’)
Use this data as ‘normal’
f vap = . - data in the language of the
pri nt eO_ =",e0, edge s_t ep =", step caling program, .,
print "chi(k) has ",len(chi),” points.”

... or continue with XAFS

ifeffit('fftf(dat.chi, kmin=2, knmax=18,
data analysis.

kwei ght =2, dk=1)")
chi _r_mag = get_array('dat.chir_nag')
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