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1. Introduction

MODES3 is the latest version of MODES, the Graphical User Interface for the old IDA (Iris Data
Analysis) package. It is based on OpenGenie with the GUI windows from Tcl/Tk. The original IDA
had a GUI interface (GUIDE) which submitted old Genie-like programs and stand-alone
FORTRAN programs for batch processing and graphics was provided interactively by old Genie
routines.

The aim of the new package is to provide an integrated (‘one-stop’) interface. Much of the data
manipulation is performed using OpenGenie routines with Genie Command Language (GCL).
However, more complex and involved calculations are easier and more efficiently performed in
FORTRAN. Thus, FORTRAN modules are called by GCL and have been converted to OpenGenie
Modules. The basic operation consists of a selection of GCL commands (referred to as the Ida
Command Language, ICL). In the line-mode option, there are question and answer routines in
GCL which provide parameters for the ICL commands. In the Tcl/Tk mode, menus and graphics
are provided and GUIs are used to provide the parameters for the ICL commands.

The package contains the many commonly used functions for the analysis of quasielastic
neutron data and should provide the tools necessary for the new users to this technique and
become a workhorse for the regular user. For the more experienced user, there is the option of
incorporate their own .GCL or .ICL routines (which will be converted to run on as GCL scripts).

The information in this document has been organized as follows: the first section gives an
overview of the theory behind converting raw output from the quasielastic spectrometers to
physical and accurate quantities using MODES. In the next section, after a description of how to
initialize the program, each item on the menu and its functions are described in detail.
Installation instructions can be found in the appendix.

2. General overview

Data handling of Quasielastic Neutron Scattering (QENS) data from instruments such as IRIS
and OSIRIS can be divided into two sections: Reduction and Analysis.

Reduction involves taking the raw data in time-of-flight and converting it into an instrument
independent scientific function such as S(Q,w) which depends only on the dynamics of the
sample measured. The operations include:

e Converting from time-of-flight to energy transfer (or other unit such as d-spacing)

e Summing of spectra into groups and converting from detector angle to Q value

e Correcting for container scattering (if necessary)

e Correcting for absorption (from sample and container) and multiple scattering. In the
package the data after these processes are saved in ‘Intermediate file’ format.
Subsequent analysis involves operations on Intermediate files which in general are
smaller than the original raw files.

Analysis will be taken to refer to science based interpretation of the reduced data. In
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guasielastic scattering this is dominated by methods for measuring the peak shapes and widths,
and relating these to some theoretical model for the dynamics. This can take the form of:

e Fitting quasielastic peaks using a convolution method

e Calculating peak parameters using Bayesian techniques

e Performing transformations from S(Q,w) to 1(Q,t)

e Fitting peak widths using jump diffusion models

e Fitting 1(Q,t) to models

In the package all these operations are controlled from the main OpenGenie window.

MODES comprises the OpenGenie program package and the MODES package itself. The
programs run on several computer operating systems: VMS, UNIX and MS Windows.
MODES3 is available for users to use on their home institute computers. Details of the
installation procedures are given in Appendix A

3. MODES overview
3.1 Calibration

This procedure determines the instrument parameters required, such as flight paths, scattering
angles and detector efficiencies. The flight paths and scattering angles on IRIS and OSIRIS are
fixed and have been determined by the instrument scientists. Detector efficiencies are
measured using a vanadium standard by instrument scientists at the beginning of each cycle or
by the user as part of the experiment. This vanadium run also serves to determine the energy
resolution and provide an absolute cross-section calibration. One or two ranges can be
specified and would normally correspond to a region around zero energy transfer about the
width of the resolution (elastic component), and a region out in the wings at high energy
transfer (background).

For the 1 region option, examples include the elastic component alone or the full time range,
corresponding to an integral over all energies within the observable window.

For the 2 region option, there are a further 2 options:

a) the integrated elastic component is the elastic region sum minus the background region sum.
This is the option used for the vanadium calibration

b) the background region divided by the elastic region. This is useful for checking on the
stability of the detectors.

On the instrument control computers there is a file called detector.dat in the instrument tables
directory which contains a table of angles and detector efficiency for each detector/spectrum.
This is kept up-to-date by the instrument scientists. The Instrument Control Program (ICP)
which runs the data acquisition reads this file and writes the values to the header block of the
.RAW file.

The purpose of calibration program CALIB is two-fold: firstly, to provide a correct version of the
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detector angles in the user's area; secondly, to store the vanadium intensities, if the user
wishes to normalise the data. The default copy of this data file called IRIS detector.calib or
OSIRIS_detector.calib is edited and written into the user’s area.

3.2 Conversion to I(Q,w)

The procedures ICON & IONIAN use the parameters from 3.1 to convert the .RAW data into
I(Q,w), or strictly speaking 1(28,w). The RAW file will normally contain the standard values of 20,
but the user can chose whether to update the detector efficiency or if the spectra need to be
normalised to the vanadium. The user may also choose how to combine spectra into a smaller
number of groups. This procedure is carried out for all runs in the experiment.

Since IRIS can use the Graphite and Mica analysers simultaneously, the program will have to
be run twice for any run if both analysers are to be used and the output file names
(extensions) differentiate between the two types of analysers.

Both programs read the monitor spectrum, correct for efficiency & convert to wavelength. For
each spectrum or group of spectra, the spectra are read, converted to wavelength, normalised
to the corrected monitor spectrum and converted to energy transfer. The data is then
converted to I(Q,w).

3.3 Diffraction

IRIS and OSIRIS can also be used for diffraction experiments - either dedicated solely to
diffraction or for using the diffraction detectors in parallel with quasielastic scattering. In this
case the detector angles and efficiencies are fixed and the calibration is not necessary. Instead
of calculating 1(Q,w) the reduction routine converts the raw data into d-spacing. There is a bank
of detectors with each detector at a different scattering angle (which then give different d-
spacings for the same time of flight) and several runs may be carried out at different
wavelength bands in order to extend the d-spacing range. There is therefore a routine to merge
several data-sets into one spectrum spanning the whole d-spacing range.

3.4 Corrections

A complete set of runs will normally contain, in addition to the samples and vanadium, the
background (instrument empty), empty sample environment equipment (eg cryostat, furnace)
and empty containers. The first, and most important, set of corrections is that for absorption
(self-scattering and neutron absorption). This usually incorporates the container correction. If
necessary, multiple scattering corrections may then be applied, but the calculation requires
some knowledge of the inelastic scattering and is therefore an iterative procedure.
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3.4.1 Absorption

The main correction to be applied to neutron scattering data is that for absorption both in the
sample and its container, when present. For flat plate geometry, the corrections can be
analytical and have been discussed for example by Carlile [1]. The situation for cylindrical
geometry is more complex and requires numerical integration. These techniques are well
known and used in liquid and amorphous diffraction, and are described in the ATLAS manual
[2]. The routines used here have been developed from the corrections programs in the ATLAS
suite and take into account the wavelength variation of both the absorption and the scattering
cross-sections for the inelastic flight paths.

The absorption corrections use the formulism of Paalman and Pings and involve the attenuation
factors A; where i refers to scattering and j attenuation. For example, A, is the attenuation
factor for scattering in the sample and attenuation in the sample plus container. If the
scattering cross sections for sample and container are s and X respectively, then the measured
scattering from the empty container is I. = 2:A. . and that from the sample plus container is |5 =
ZAssc + LAcse. Thus 2 = (lse = 1A se/Acc)/Assc. In the package, the program Acorn calculates the
attenuation coefficients A;j and the routine Analyse uses them to calculate s which we identify
with S(Q,w).

3.4.2 Multiple scattering

Multiple scattering is calculated using the Monte Carlo program MINUS derived from DISCUS by
M W Johnson [3]. The program requires a sample S(Q,w) and can handle both plate and
cylindrical geometries. The S(Q,w) can either be calculated using a suitable model, such as a set
of Lorentzians with specified Q dependence of the widths, or a tabulated set of data.

The following parameters are required:
e Number of neutrons for calculation (default=1000); larger values give better statistics
e 2 integers to start the random number generator. Need not be changed but if the
statistical accuracy needs to be checked several runs should be performed with differing
random numbers.
e Number of multiple scattering events, up to 5 for each neutron. Single scattering is 1.
The relative intensities of the various orders of multiple scattering could first be checked
with low statistics and better statistics obtained with fewer scattering events. In most cases
3 ought to be sufficient.
e Sample geometry: infinite plate, finite plate or cylinder
e Sample thickness, width & height (in cm) for plate or sample radius & height (in cm) for
cylinder
e Angle of plate sample to beam (perpendicular is zero)
* Incident or analysing wavelength is obtained from the /CON file
e Sample temperature (K)
e Sample number density (atoms/A3)
e Absorption cross section (barns)
e Bound scattering cross-section (barns)
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The Q-w grid and the S(Q,w) are defined by:
e Number of Q points & increment (A™)
e Number of w points & increment (peV)
e Option for scattering cross section in file or constant
e If constant, scattering cross section (barns)
e Form of S(Q,w) input
- input file
— calculate n peaks from diffusion constants (cmzs'l)
— calculate n peaks with width as a 5 order polynomial in Q (ie up to Q*)
The number of angles and their values are obtained from the ICON file.

The line-printer output (LPT) gives the input parameters, the table of S(Q, w) values and the
width parameters. For each angle, there is a table giving, for each energy, the following:

Jl* single scattering assuming no absorption & no other scattering

I first scattering

Jo-Js 2nd to 5th scattering, range as specified

Total Total scattering J; =sum all J,,

Mult Multiple scattering J,,s =sum J,, from 2 to 5

R1 ratio J1/J;

R1™  ratioJ; /);
R; is the normal output, this is the multiple scattering only; R, can be used to correct for
multiple scattering, attenuation due to re-scattering and absorption all at once. The value of R;
(or Rl*) is averaged over the positive & negative energy values and is printed. This is also the
form of the data in the .ANS file.
The use of multiple scattering corrections is not straightforward and will depend on the
method of data interpretation employed.

The two cases that have been used most frequently are:

1) Corrections to the Elastic Incoherent Structure Factor (EISF). In this case only the
fraction of the scattering that is multiple scattering is used - that is, the total scattering
is reduced by the multiple scattering fraction.

2) Fitting of peak shapes. In this case, the shape of the multiple scattering with energy
transfer is important. The multiple scattering can change the shape of the sample S(Q,w)
and therefore must be applied before the resolution broadening is applied.

3.5 Convolution peak fitting

3.5.1 Theory

The measured data |(Q,w) is proportional to the convolution of the scattering law S(Q,w) with
the resolution function R(Q, w) of the spectrometer via |(Qw) = S(Q, w) ® R(Q, w). The
traditional method of analysis has been to fit the measured 1(Q, w) with an appropriate set of
functions related to the form of S(Q,w) predicted by theory.
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- In quasielastic scattering the simplest form is when both the S(Q,w) and the R(Q,w) have
the form of a Lorentzian - a situation which is almost correct for reactor based back-
scattering spectrometers such as IN10 & IN16 at ILL. The convolution of two Lorentzians
is itself a Lorentzian so that the spectrum of the measured and resolution data can both
just be fitted with Lorentzians. The broadening of the sample spectrum is then just the
difference of the two widths.

- The next easiest case is when both S(Q,w) and R(Q,w) have a simple functional form and
the convolution is also a function containing the parameters of the S(Q,w) and R(Q, w)
functions. The convoluted function may then be fitted to the data to provide the
parameters. An example would be the case where the S(Q,w) is a Lorentzian and the
R(Q, w) is a Gaussian.

— For diffraction, the shape of the peak in time is a convolution of a Gaussian with a
decaying exponential and this function can be used to fit the Bragg peaks.

- The final case is where R(Q,w) does not have a simple function form so that the
measured data has to be convoluted numerically with the S(Q,w) function to provide an
estimate of the sample scattering. The result is least-squares fitted to the measured
data to provide values for the parameters in the S(Q,w) function.

This latter form of peak fitting is provided by SWIFT. It employs a least-squares algorithm which
requires the derivatives of the fitting function with respect to its parameters in order to be
faster and more efficient than those algorithms which calculate the derivatives numerically. To
do this the assumption is made that the derivative of a convolution is equal to the convolution
of the derivative-as the derivative and the convolution are performed over different variables
(function parameters and energy transfer respectively) this should be correct. A flat background
is subtracted from the resolution data before the convolution is performed.

Four types of sample function are available for S(Q, w) :

- Quasielastic - this is the most common case and applies to both translational (diffusion)
and rotational modes, both of which have the form of a Lorentzian. The fitted function is
a set of Lorentzians centred at the origin in energy transfer.

- Elastic -comprising a central elastic peak together with a set of quasi-elastic Lorentzians
also centred at the origin. The elastic peak is taken to be the un-broadened resolution
function.

- Shift - a central Lorentzian with pairs of energy shifted Lorentzians. This was originally
used for crystal field splitting data but more recently has been applied to quantum
tunnelling peaks. The fitting function assumes that the peaks are symmetric about the
origin in energy transfer both in position and width. The widths of the central and side
peaks may be different.

— Polymer - a single quasi-elastic peak with 3 different forms of shape. The theory behind
this is described elsewhere [4,5]. Briefly, polymer theory predicts 3 forms of the [(Q,t) in
the form of exp(-atz/b) where b can be 2, 3 or 4. The Full Width Half-Maximum (FWHM)
then has a Q-dependence (power law) of the form Q. The I(Q,t) has been numerically
Fourier transformed into I(Q,w) and the [(Q,w) have been fitted with functions of the
form of a modified Lorentzian. These latter functions are used in the energy fitting
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procedures.

3.5.2 Hints on running

When running the program:

the program was originally written for a symmetric energy window, that is Emin=-Emax .
Using an asymmetric window appears to work but is to be treated with caution.

the energy increment should not be less than the energy bin in the input data otherwise
the result may be unreliable due to the method of rebinning the data. Using 100 points
(provided the previous comment applies) provides good results.

the background and origin parameters can start at zero.

the elastic peak height is the fraction of the measured resolution peak.

the quasielastic peak height is the real peak height , which can be read directly off a
plot. This can be the starting parameter if the broadening is greater than the resolution
width. If the broadening (function width) of the peak is less than the resolution the start
parameter should be the measured sample height multiplied by the ratio of resolution
width to estimated broadening. For example, if the broadening is a quarter of the
resolution, then multiply the height by 4. This is to take into account the reduction in
height on convoluting when the area remains constant.

the parameter width is the HWHM of the scattering function. The printed output will
show this and also give the FWHM.

when fitting more than 1 peak it is best to start off fitting 1 peak in order to obtain
estimates for peak heights and background and origin. When increasing the number of
peaks it may be useful to constrain some of the parameters in order to obtain a fit and
these parameters can then be used as starting parameters for a full parameter fit.

when fixing parameters, the routine asks how many to fix. The background and origin
are the first to fix.

3.5.3 Multiple scattering version

This version uses the MS corrections previously calculated by the program MINUS and stored in
the .ANS file. The calculated sample function is corrected for MS and then fitted to the
experimental data.

A full analysis should be an iterative process with steps as follows:

1)
2)

3)

use SWIFT without MS corrections to obtain first estimates for widths, which are then
used to generate S(Q,w) in MINUS

use SWIFT with MS corrections to obtain a new set of widths and use them to calculate
S(Q,w) again in another run of MINUS

repeat step 2 until widths do not change within the errors on the widths
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3.6 Transform to I(Q,t)
3.6.1 Theory

The measured spectrum [(Q,w) is proportional to the four dimensional convolution of the
scattering law S(Q, w) with the resolution function R(Q, w) of the spectrometer via I(Q,w) =
S(Q,w) ® R(Q,w), so S(Q,w) can be obtained, in principle, by a deconvolution in Q and w. The
method employed here is based on the Fourier Transform (FT) technique [6,7]. On Fourier
transforming the equation becomes 1(Q,t) = S(Q,t) x R(Q,t) where the convolution in w -space is
replaced by a simple multiplication in t-space. The intermediate scattering law 1(Q,t) is then
obtained by simple division and the scattering law S(Q,w) itself can be obtained by back
transformation. The latter however is full of pitfalls for the unwary. The advantage of this
technique over that of a fitting procedure such as SWIFT is that a functional form for I(Q,t) does
not have to be assumed. On IRIS the resolution function is close to a Lorentzian and the
scattering law is often in the form of one or more Lorentzians. The FT of a Lorentzian is a
decaying exponential, exp(-at) , so that plots of In I(Q,t) against t would be straight lines thus
making interpretation easier.

In general, the origin in energy for the sample run and the resolution run need not necessarily
be the same or indeed be exactly zero in the conversion of the RAW data from time-of-flight to
energy transfer. This will depend, for example, on the sample and vanadium shapes and
positions and whether the analyser temperature has changed between the runs. The procedure
takes this into account automatically, without using an arbitrary fitting procedure, in the
following way. From the general properties of the FT, the transform of an offset Lorentzian has
the form (cos wot + isin wet) exp(-Tt) , thus taking the modulus produces the exponential exp(-
M) which is the required function. If this is carried out for both sample and resolution, the
difference in the energy origin is automatically removed. The results of this procedure should
however be treated with some caution when applied to more complicated spectra in which it is
possible for 1(Q,t) to become negative, for example, when inelastic side peaks are comparable
in height to the elastic peak.

The interpretation of the data must also take into account the propagation of statistical errors
(counting statistics) in the measured data as discussed by Wild et al [8]. If the count in channel k
is Xi, then X =<X,>+AX, where <X,> is the mean value and AX the error. The standard deviation
for channel k is 0,°=<AX,>> which is assumed to be given by o=<X,>. The FT of X is defined by
X;=<X;>+AX; and the real and imaginary parts denoted by Xj' and X,-I respectively. The standard
deviations on X; are then given by GZ(XJ-R)=1/2 Xt +1/2 ijR and cz(Xj')=1/2 Xo - 1/2 ij'.

Note that 6°(Xo")= Xo" and from the properties of FT Xo"= Xk. Thus the standard deviation of the
first coefficient of the FT is the square root of the integrated intensity of the spectrum. In
practice, apart from the first few coefficients, the error is nearly constant and close to Xo". A
further point to note is that the errors make the imaginary part of 1(Q,t) non-zero and that,
although these will be distributed about zero, on taking the modulus of I(Q,t), they become
positive at all times and are distributed about a non-zero positive value. When [(Q,t) is plotted
on a log-scale the size of the error bars increases with time (coefficient) and for the resolution
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will reach a point where the error on a coefficient is comparable to its value. This region must
therefore be treated with caution. For a true deconvolution by back transforming, the data
would be truncated to remove this poor region before back transforming. If the truncation is
severe the back transform may contain added ripples, so an automatic back transform is not
provided.

3.6.2 Hints on use

When running the program:

e the program was original written for a symmetric energy window, that is Emin=-Emax. It will
accept an asymmetric window and appears to work in this mode, but caution is
recommended.

e the energy increment should not be less than the energy bin in the input data otherwise the
result may be unreliable due to the method of rebinning the data. Using 100 points
(provided the first point applies) provides good results.

A discussion of the analysis has been present in [9]. Some examples of usage are:

1) quasielastic peaks - a single Lorentzian would produce a straight line in the plot of In
I(Q,t) versus t . Deviations from a straight line would indicate that either there are more
than one Lorentzians or that the shape is not a Lorentzian. In the former case it is often
difficult to establish any quantitative conclusions as to the number of peaks or their
relative gradients.

2) inelastic peaks - a pair of broadened peaks transforms into a damped cosine function.
The central elastic peak would add a constant. This is the case where the 1(Q,t) could
become negative and taking the modulus makes the shape less easy to recognise.

3) non-Lorentzian shape - this could be either a stretched exponential form exp—ont13 ,
where B can range from 0 to 1, or not of standard function form. The former case has
been discussed by Arrighi et al [10].

4) EISF - the transform provides an immediate estimate of the EISF without any arbitrary
fitting procedure. From the properties of FT, the elastic peak (6-function) transforms to
a constant and the first time coefficient (t=0) is the integrated count, so the ratio of
I(Q,t) at long time to zero time is the EISF provided that I(Q,t) has become constant at
long time. However, bear in mind that due to taking the modulus the long time limit will
be scattered around a positive non-zero value rather than zero itself, when the elastic
component is zero.

3.7 Bayesian analysis
3.7.1 Introduction

An alternative and better method of data analysis to model fitting is the use of Bayesian
methods which involve the direct use of probability theory [11]. This technique has now been
applied to quasielastic scattering [12] to determine the number and widths of Lorentzian peaks
and to tunnelling [13] to determine the number and positions of side peaks. A more recent
development for quasielastic scattering is the determination of the exponent B in a stretched
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exponential.
3.7.2 ResMem

This program creates a smooth, finely-interpolated, file for the resolution function from coarse
and noisy data. Smoothness is imposed through an invariant Gaussian interpolant whose width
can be optimised. A linear background may be subtracted. The x-binning (energy transfer)
must be constant.

The User does not normally need to run this program. The appropriate resolution files have
already been created by the instrument scientists.

3.7.3 ResNorm

This program creates a group 'normalisation’ file by taking a resolution file as defined in section
11.3 and fitting it to all the groups in the resolution data file which has the same grouping as
the sample data of interest. The routine varies the width of the resolution file to give a 'stretch-
factor' and the area provides an intensity normalisation factor.

The output is written to an ASCII file with the name FOR007.DAT in the following format:
. data-file

. resolution file
o amplitude stretch-factor Q-value Xomin’
J repeat for each group

3.7.4 Quasi_Lines

The model that is being fitted is that of a 6-function (elastic component) of amplitude A(0) and
Lorentzians of amplitude A(j)) and HWHM W(j) where j=1,2,3. The whole function is then
convolved with the resolution function. The 6-function and Lorentzians are intrinsically
normalised to unity so that the amplitudes represent their integrated areas.

For a Lorentzian, the Fourier transform does the conversion: 1/(x*+c?) & exp[-2m(ok)].
If x is identified with energy E and 2mk with t/h where t is time then: 1/[E*+(h/1)’] © exp[-t/1]
and o is identified with h/x.

The program estimates the quasielastic components of each of the groups of spectra and
requires the resolution file (.RES file) and optionally the normalisation file created by ResNorm.
A summary of the fitted parameters for one and two Lorentzians per group is written to files
with the following structure for each spectrum:

<Q> A(max) W(max)
a(0)

a(1) w(1)

a(2) w(2)
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var[a(0)a(0)]

var[a(0)a(1)] var[a(1)a(1)]

var[a(0)w(1)] var[a(1)w(1)] var[w(1)w(1)]

var[a(0)a(2)] var[a(1)a(2)] var[w(1)a(2)] var[a(2)a(2)]

var[a(0)w(2)] var[a(1)w(2)] var[w(1)w(2)] var[a(2)w(2)] var[w(2)w(2)]

Here A(max) and W(max) are the scale-factors by which the a and w parameters need to be
multiplied to obtain the amplitudes A(j) and HWHMs W(j); var is the variance. Routines are
provided for converting these to the simpler width versus Q form.

3.7.5 Stretched_Quasi

This variation replaces the choice of several Lorentzians with a single function with the shape of
a stretched exponential: ¢p(x) & exp[—2n(ok)B].

This, in the energy to time FT transformation, is ¢g(E) < exp [—(t/r)B].
So ¢ is identified with (2m)" /7.

The model that is fitted is that of an elastic component and the stretched exponential and the
program gives the best estimate for the B parameter and the width for each group of spectra.

3.7.6 Jump fits

One of the models used to interpret diffusion is that of jump diffusion in which it is assumed
that an atom remains at a given site for a time 1 and then moves rapidly, that is, in a time
negligible compared to 1; hence ‘jump’.

In the Chudley-Elliott form the jump takes place to a new site at a point distance L from the
original site. The fitted function is of the form AE = A*(1 - sin(QK)/QK) where AE is the FWHM
of the Lorentzian. The fit parameters are then: A is h/mtt; K is L.

In the Singwi-Sj6lander form the fitted function is AE = A*(- exp(—rZQZ)).

4. Getting started

With MODES3 installed (see Appendix A for installations instructions) click on the icon on your
desktop to start the program and choose IRIS (1) of OSIRIS (2). The main MODES window will
appear as shown below. This is a modified version of the Open Genie Tcl/Tk window. Menus in
black are OpenGenie while those in blue are MODES commands. Note that some of OpenGenie
menus have extra Modes commands.

Many of the commands especially in Modes will create new windows. These will contain some
of the following Tcl/Tk elements:
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e Text message

* Input box (for text or numbers) — input MUST be terminated with a Return or Tab.
In many cases this changes the focus to the next appropriate input box.

e Radio button (round) — to provide a choice of options

e Button (rectangular) — to invoke an action. These are colour coded: Red — dangerous
operation; Green - normal operation; Blue - plot commands; Yellow - browse

function

e Menu button — rectangular with a drop-down menu of commands

Combo box — input box with a drop-down menu

e NoteBook — this is a pane with overlayed pages; the page required is selected by

clicking on the appropriate Tab at the top of the pane

Open Genie running MODES 3 ... your WiSH/is my command

File Edit Select Operations Display Options MODES Raw Int Apalyse Function Bayes Inst OSIRIS Analyser: PC002  Help

Log Off
Calib  oOtf
Geom  FlatePlate

x: 0.04T4TTT443017)
: 1.33050847458

B Clear before Plat

Hardcopy

L L

licture: 0 =

Many routines make use of the Browse window which opens
when the yellow ‘Browse’ button is clicked. The main pane of the
window then shows a list of files with the specified extension that
exist in the working area. Click on the required file and its name
then appears in the box at the bottom of the window. Click on
‘Select’” and the window will close and in the main window the
name of the selected file will appear in the appropriate box.

Browse : Geni... E@@

rs23605.ipg
r=23843.ipg
r=23844 ipg
r=24800.ipg
r=24801 ipg
r=24802 ipg

F

| ipg File=

IirsiEEElﬁ.ipg
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In order to make the package more user-friendly the following features have been
implemented:

e Within a window all the command buttons except the first one will be disabled on
start-up and will appear with just the text in light grey. If the command invoked by a
button is successful, then the next button(s) will be enabled and will change to its
appropriate colour. If there is an error, a message will appear and the subsequent
buttons will remain disabled.

e When plotting a workspace array the routine checks if the input value is valid

e Many routines check on the consistency of the data by checking on parameters in
the intermediate file header. The following checks are carried out:

- analyser in file is consistent with analyser defined for program
- when manipulating more than one file (eg. analyse), the reflections must be
consistent

5. Toolbar

This section describes the commands that appear across the top of the window. Those in black
are standard OpenGenie commands and are described in the manual. Those in blue are Modes
commands and are described here. There are extra choices on the OpenGenie commands File,
Display & Select and the additions are also described here.

5.1 File

The commands above the separator line are OpenGenie commands and the ones below are
MODES commands.

5.1.1 Directory

This command opens a new window showing files in the working area. There are 5 panes
showing those with extensions .IPG, .DIF, .RES and .FQT, plus the last pane containing the file
header information. The display does not update automatically; to update click on Rescan.

MODES : Directory of C:/rawdataf

s71332ipg .| peirros0at .| peia6zares | paziatat || Fie . osi7130%ip Groups : 42 Poo0Z
Si7 1386 ipg SITR0B1 dif SiTBIT4 fat

<i7 1386 ipg <iTag13.dit User: COMATMT

siT13e7ipg |

=i71388 ipg Title : BMEZ 9mi 210 C 002

SRS Date : 09-APR-200% 3:54:40

=iv 1390 ipg

=7 1381 .ipg Energy range : -0.534 to 1068 me'
=7 1392 ipg

71393 ng ICON 10-Apr-2008 04:4?:4?:£|

57 1306k ipg History ; [F 000 1845

SiT1305 ipg Sopt 3 ]

si713060pg - T T T 2 groups:963-1004;

[ PG Files |[ DIF Files | [ RES Files || FOT Files ||| Header info

= |
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5.1.2 Read Int

Read data from file into workspaces. There are 2 options: 1 block (enter workspace name eg. w)
or all blocks.

5.1.3 Write Int
Write data from workspaces to file. There are 2 options: 1 block or all blocks.
5.1.4 Export

Export data from .RAW or MODES-treated files (eg .IPG) to formats readable by other Data
Analysis Programs such as MSLICE or DAVE. Data can be cropped in x-axis and binning modified.

Export SPE/DAVE @@@
(Rau] Int | Other |
Run : |77466

Range of Spectra

First : [ﬁ Last : [1|JT4 m‘

Energy range (meV)

i : -D.SBI hax 34.9’1'
Incr : I Floor : |

B

5.1.5 Import
Import data from other Data Analysis Programs such as MSLICE or DAVE.
5.1.6 Exit

This exits Modes and OpenGenie. A warning window will appear for confirmation.

5.2 MODES

The commands here define various general parameters for use in the program. They can be
altered at any time. The default values given below are those set on start up. The values chosen
here will affect the way other routines are performed.
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5.2.1 Raw

This will change the location (ie disk & directory) for the raw data files.

5.2.2 Work

This will change the location (ie disk & directory) for intermediate data — that is the area where
all the calculations will be performed. It does not need to be the area from which the program
is started, although the user must have access rights to that area. The type of file - extension
and format (Genie .ipg or Nexus) — can also be defined.

5.2.3 Analyser

This defines the analyser crystal and reflection. IRIS has Graphite and Mica; OSIRIS only has
graphite. Default: PG002.

5.2.4 Calib

This defines whether the detector efficiencies in the files [RIS detector.calib or
OSIRIS detector.calib [previously detector.calib] are to be used by ICON & IONIAN. Default: not
used.

5.2.5 Geom

This defines the shape of the sample - flat plate or cylinder and is only needed if absorption
and/or multiple scattering corrections are to be carried out. Default: flat plate.

5.2.6 Log output

If set to ‘ON’, this option creates a file with the name <program name>_<date>_<time>.log,
which contains some of the information that is in the header file (as it appears in ‘Directory’ —
section 5.1.1), together with the ICL commands used.

5.3 Raw
The routines described in this section are the operations performed on the raw data.
5.3.1lcon

This combines spectra into groups and converts from time-of-flight to energy transfer. An
intermediate file is NOT created — this version is best used for checking data during the run.

The program requires the files IRIS detector.calib or OSIRIS detector.calib in order to read the
angles.
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e Frame 1:

Insert number of runs. If there is more than 1
run, pressing Return will open a new window to
either use ‘Calculate’ to set a sequence of run
numbers or input each Run Number in
‘Selection’.

Select extension: .SAV, .RAW, or Other, and
enter into ‘Other’ box.

If more than 1 run has been selected, choose
whether the runs are kept separate (ie. a file for
each run) or added (ie. only 1 file created)

* Frame 2: Insert range of spectra. Default values given
are those for the analyser selected.

* Frame 3: Select grouping scheme - creates files with
.grp extension.

If ‘All Spectra Together’ is chosen, all spectra
will be added together; pglopl.grp created.

If ‘Several Groups’ is chosen, a new window
appears to define the selection; enter the
number of spectra per group (constant) or the
number of groups (variable); pglop2.grp
created.

‘Individual Spectra’ is chosen for no grouping;
pglop3.grp created.

Mumber of Runs : |1_
I_-

& RAn i Other I_

Run Mumber :

Bt : o sen

@ Runs kept separate & FRuns added

Range of Spectra

First :  [963 Last : IIDD4

Group File=s Options

@& Al Spectra Together
& Several Groups

& Individual Spectra

@ selection - Mo, of groups: I
& Group file

Detailed balance

& Mo i ves Temg (k) : I293.D

o | I

‘Selection’ can be used to make groups of non-consecutive spectra; pglop4.grp created.
If ‘Group file’ is chosen, a new window appears with a list of .grp files, click on the one
required, its name appears in the box, click on Select. The format of a user-created .grp

file is:
#groups 5
2 first spectra # last spectra # [first gp]
2 [last gp]

This method is recommended when restarting MODES to maintain consistency. During a
session MODES remembers the options and groups from previous usage.

* Frame 4: allows for detailed balance corrections at the sample temperature.

e Click on Run
e Each group can then be plotted: change group number, and Return or click on Group button.

21| Page



5.3.2 Demon

This combines all the diffraction spectra into 1 group
and converts from time-of-flight to d-spacing in A. An
intermediate file is NOT created — this version is best
used for checking data during the run. The program
requires the file IRIS_detector.calib or
OSIRIS_detectors.calib in order to read the angles and a
diffr.par to define the time-of-flight to d-spacing
correspondence. This parameter file would have been
provided by the instrument scientist but the option is
given to input a custom file.

e Frame 1: Same as in ICON.

® Frame 2: Use ‘Default’ or ‘Custom’ diffraction
parameter file.

* Frame 3: Define range of spectra for diffraction
detectors —on IRIS 105>114 is the range for the
guasielastic setup and 3>12 is the range for the
diffraction setup

e Click on Run

e Plot if required

DEMON Al=13
Number of Runs : I-'_ :
Run Number:  [41710

Ed: @ sav @ Raw .Gtherl

& Runs kept separate & Runs added
Diffr.par file is : & Defaul & Custom
Spectra Range

& 1052112

& 310

& Input Values
st: o st © [5

5.3.3 Calib
This routine reads the raw file of a vanadium run Calib @@@
and calculates the area of the elastic peak for each
spectrum. When run, the default farhecel Bt [
IRIS_detector.calib or OSIRIS_detector.calib is then Run Number : 35624 Check
edited and the new version created in the working
area [In the past it used detector.calib]. Spectral range
* Frame 1: Insert number of runs and run number; ]
if more than one is chosen, a new window will Graphite Mn: 3 Max: 53
appear to enter individual run numbers. Press

hica Mn: 54 Max : 104
‘Check’ to plot.
e Frame 2: Gives detector numbers for PG, Mica Ditfraction Min: 105 Max: 114
and diffraction.
e Frame 3: Define time ranges of spectra. First | "™ ™"
range defines the elastic peak; second range | Fi= Mn: [625000  max: [s50000
defines the background. cound o | e [

¢ Click on Run

e Plot, if required, to see the results
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5.3.4 Slice

These routines perform integrations over a specified time-of-flight or energy range for each
spectrum. Its most frequent use would be to calculate ‘elastic window’ scans. The window is a
NoteBook, ‘Time’ or ‘Energy’ can be chosen by clicking on the appropriate Tab. The ‘Energy’
option is primarily used for analysing data to give the mean-squared-deviation (MSD)

and will treat a series of .RAW files.

For ‘Time’ option:

e Frame 1: Insert run number& Read. Plot displays first spectrum to show time range

® Frame 2: Select range of spectra

® Frame 3: Define time range option

* Frame 4: Define time ranges. The second range details only appear when the ‘Two regions’
option is selected.

e Run

* Plot if required

For ‘Energy’ option:

® Frame 1: Insert number of runs. Insert the number for the first run, the program then loops
over all the consecutive runs starting with that run

* Frame 2: Select range of spectra, under either ‘Sequence’ or ‘Selection’

* Frame 3: Define energy range option

e Frame 4: Define energy ranges (in meV). The second range details only appear when the ‘Two
regions’ option is selected.

¢ Run

e Plot if required. Insert the run sequence number, then Tab/Return or click on ‘Plot’ button

Siice LEx

o | |
m:I_ g
| Range of Spastra
Fu:lm_ Las : IE
Teme region - Dptions
& One region

B Two regions: subtract
B Teo regions: divide

Timi ranga
First ll’h:l B [

Second aln_'l b I
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5.4 Int

The routines described in this section are the operations performed on the intermediate format
data.

5.4.1 lonian
This is the same as ICON (section 5.3.1) but files .IPG and .GRP are created in the working area.
5.4.2 Dorian

This is the same as Demon (section 5.3.2) but a file .DIF is created in the working area.

5.4.3 EIWin
This performs ‘elastic window’ scans by summing over the specified energy range.

Perform the following operations:
* Frame 1: is a NoteBook with tabs — click on Tab

— Single: specified groups from a single intermediate file
* |nsert run number, or press ‘Browse’ to choose an ./IPG file from a new window
* ‘Read’ data

— Selection: specified groups from a selection of intermediate files
* Enter extension or choose from drop down menu
* Enter number of runs and press enter/tab — new window will appear
* Enter individual run numbers, the variable title, the value of the variable, and the
variable name
* ‘Continue’ and ‘Read’ the data

— Sequence: specified groups from a sequence of intermediate files
* Enter extension or choose from drop down menu
* Enter number of runs and number of first run
*  Enter variable text, the first value of the variable and the increment
* ‘Read’ the data

* Frame 2: select energy option (eg. one region for energy range of elastic line)

® Frame 3: insert minimum and maximum energies for the integration

* Frame 4: plotting runs

— To plot integrated counts versus Q or Q7 select ‘Yes’. A new window appears when
‘Run’ is pressed; choose either Q or Q?; choose ‘Next’ to proceed to next run, or ‘Cancel’
for the program to integrate the counts but not plot.

- To plot integrated counts versus run number (variable), select ‘No’. Use the ‘Group’
button to plot integrated counts of each group (Q) as a function of variable (run).
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Elastic Window - multi-runs I":_|'_E||'_§_'| Elastic Window - multi-runs r_:_|r§|®

bt Erter Run Humbers  3nd \ariable e
@ Ore repen & One regpon

T regand! SubArIeL Buny #1 - l II.EI W Teo gt Gubliser

W Too regeaa; dvids I . I_ Ir i T region - dnide

Energy wndom (Mt Enangy window  (ma)
i u.[_ o l_ Foun #3 : I IE.EI — """I_ o I_
MM:1 ﬂm::i R W4 | Il-.{l WME LT F

Petpse: @ T B W tiia:lk_' Pegpns: @ ver @ Mo

| R | e

The program creates two ASCII files of the result by run number: a file .ELQ of intensity and
errors as a function of Q, and a file .MSD of intensity and errors as a function of Q2 The latter
file is then the input into program MSD fit (section 5.7.5). In addition, when running the ‘Yes’
option in Frame 4, an extra file .ELQ is created where all Q, run variable and integrated counts
are stored.

5.4.4 5(Q,w)

Similar to ICON but allows rebinning of data in Q and E. Creates .SPE files that can be read by
MSLICE and .SQE files which contain S(Q,w) data. Contains the options CONTOUR (section 5.9.1)
and VIZ (section 5.9.2).

5.4.5 Bin>Ascii

Bin=Ascii

This routine is used to convert binary files into ASCII
versions.

* Choose the extension of the binary file from drop-down
menus (graphite intermediate files, mica intermediate files
and data analysis files).

e Insert run number or ‘Browse’

e Insert filename (automatically gives an extension .ASC)

e ‘Run’

e The .asc file created will have some header information plus three columns [Energy (meV),
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S(Q,w) and error in S(Q,w)]. Data for each group is given one after the other.
5.4.6 Ascii>Bin

This routine is used to convert ASCII files into binary files. The input format should be three
columns corresponding to Energy (meV), S(Q,w) and error in S(Q,w). Only one Q can be read.

5.5 Diff

5.5.1 dVan
This is DORIAN for vanadium standard and creates a .DVN file in the working area.
5.5.2 dNorm

This normalizes diffraction data (.DIF) by the measured vanadium standard (.DVN). Creates a
.DIN file in the working area.

5.5.3 dMerge d Merge Q@@

This merges the data from several .DIF diffraction files ‘ Ditrparis:. #8 bpx 9 Custom
into one spectrum.

Selection [ Sequence ]
e Frame 1: Use ‘Input’ (default) or ‘Custom’ diffraction
parameter file. i |z_ First o T
e Frame 2: Select range of spectra, under either Read
‘Selection’ (Return to enter Run Number) or ‘Sequence’.
Then Read. PLOT Individunl‘ R !:ornhir-ed|
® Frame 3: Plot ‘Individual’ run or ‘Combine’ the runs.
* Frame 4: Defines Merge parameters: d-increment -
common for all spectra; ‘Select’ opens a new window to
define the d-range for each spectrum - min & max
values calculated from the data are shown; ‘Merge’
performs merge; ‘Plot’ shows merged spectrum
* ‘Save’ writes merged spectrum to file with extension
.DIM

5.5.4 dCor
Performs absorption corrections (section 5.6.2).
5.5.5 dAna

Performs multiple scattering and container corrections for diffraction data (section 5.6.4)
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5.6 Analyse

The routines in this section are used to calculate the absorption and multiple scattering and use

them on sample and container data.

5.6.1 Mut

This creates a cross-section file with extension
.MUT. Perform the following operations:

e Frame 1: Insert run number or ‘Browse’ &
Select

® Frame 2: Insert scattering & absorption cross-
sections. ‘Run’ to create file and display graph.

5.6.2 Acorn

Cross-sections (bams) :

Scattering : |
Absorption : I

This calculates the absorption corrections. A different layout of window appears for each type
of sample geometry (flat or cylinder) depending on which sample geometry has been chosen in
the MODES options. There MUST be a .MUT file for each sample (and container) used.

Sample Parameters

Fun Mumber : I Browse |
Thickness (cm) : I

Humber density (Ftomds3) @ I

Cross section file

Hame : I Browse |
Pagle of sample to beam : IEI.EI

Container and/or Fumace & Mo i ves

Thickness - front (om) I
Thickness - back (cm) I
Mumber density  (gtomfA3) :IIZI.IZI

Mame : I Browse |

For flat plate geometry, perform the following operations:

e Frame 1:

- Insert sample run number or ‘Browse’ & Select

— Insert sample thickness & number density

27 |Page



- Insert name of .MUT file or ‘Browse’ & Select
* Frame 2: Insert angle of sample to beam
* Frame 3: Select container ‘No’ or ‘Yes’. If ‘Yes’, a new window will appear for the can
parameters:

— Insert thickness of front and back

— Insert number density

— Insert name of .MUT file or ‘Browse’ & Select

Cylinder Absorption g@@

Container andfor Fumace & HNo i# ves

Sample Parameters Cylinder Con E@ﬁ]
Fun Mumber : I Browse | —
Aanulus #1

Radius 1 (cm) ID-D Radius 2 (cm) : I
Radius 2 (m) - I'”— Mumber density (atomfa3) ID.D

Cross-zection file : I Browse
Mumber density (FtomfA3) I _|

Aonulus #2

Crogs-section file

Radius 4 (cm : I
Mame : I Browse |
Mumber density (gtomsa3) :I
Beamn width - I“_' Crozs-zection file : I Browse |

Containter andsfor Fumace

Mumber of can annuli © |1|

Plot

For cylindrical geometry, perform the following operations:

e Frame 1: Select container option ‘No’/’Yes’
e Frame 2:

— Insert sample run number or ‘Browse’ & Select

- Insert sample inner radius, outer radius & number density (if sample is a solid cylinder,

r1=0, r2=outer radius)

— Insert name of .MUT file or ‘Browse’ & Select
® Frame 3: Insert beam width
e Frame 4: For annular geometry. Insert number of annuli. For standard IRIS/OSIRIS cells, insert
‘1’. Values of r1, r2 and r3 will be inner sample radius, outer sample radius and (outer sample
radius+2xcan wall thickness), respectively. If your container has more than one annulus, for
each annulus insert radius, number density and name of .MUT file or ‘Browse’ & Select and
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‘Continue’.
e ‘Run’ and ‘Plot’ the results, if required

5.6.3 Create S(Q,w) file

Create S(q,w) file

This creates an S(Q,w) file to be used as input in
the multiple scattering correction program

MINUS (section 3.4.2). Qa1 mberpes ;| ner: |
I incr : I

[0, grid

W (i ro-eh number pts

* Frame 1: Define the (Q,w) grid size
e Frame 2: Set an output file name, including e

the extension. Create S(Q,w) file based on one Palynamial Ordar 2 oeffs — |
of two options: Polynomial or a Jump Model.
Choose model option and a new window will
appear to input parameter values. In all cases

the model will be used to calculate the half- - -
width wp such that S(Q,w) is then calculated as "'
S(Q,w)=Peakheight*wq/(wo +w?).

Jump madel Singwi- Holander —

The input for the polynomial function has a maximum of 5 parameters (c1 to c5), so that the
half-width is: wo=c3+c,Q+ c3Q%+ c,Q*+ ¢sQ”.

Two Jump Models are available:
a) Chudley-Elliott: Input parameters A and K such that wo=A*[1.0-sin(QK)/QK]
b) Singwi-Sjolander: Input parameters A and R2 such that wo=A*[1.0-exp(-R*Q?)]

5.6.4 Minus

This calculates the multiple scattering corrections based on Monte Carlo calculations (section
3.4.2).

® Top Frame: Indicates which sample geometry has been chosen in MODES options.
® Frame 1: Insert sample run number or ‘Browse’ & Select, then ‘Read’
* Frame 2: Is a Notebook with tabs — Click on tab
— Dimensions: are those for the sample
*  For flat plate, insert thickness, width, height and angle to beam
*  For cylinder, insert radius 1 (outer diameter of the sample) and height
* For annular, insert radius 1 and 2 (inner and outer sample diameters, respectively),
and height
— Scatter: insert temperature of run & number density, cross-sections for absorption and
bound scattering for sample
* Frame 3: Is a Notebook with tabs — Click on tab
— Calc: parameters for Monte Carlo routine
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* Insert number of scatterings (for single scattering, 1)

* |nsert random number starting values —values to start random number generator
* Insert number of neutrons for the simulation
- (Q,w) grid: same as in section 5.5.3

- S(Q,w): similar to that in section 5.5.3. Here you can insert scattering cross-section and
choose the form of S(Q,w)

*  Input diffusion coefficient in units of 10 cm?/s
* Enter a parameter file containing diffusion coefficients for polynomial function

(section 5.5.3)

*  Input S(Q,w) file name created in section 5.5.3
* Frame 4: Choose whether you want an output file
e ‘Run’ to start calculation and ‘Plot’ to see the results.

Sample Geometry iz Flat Plate

Sample Geometry is  Flat Plate

Sample Geometry is  Cylinder

Run number : ISSBES Browse | -

Run number : ISSBEB Bromse | -

Dimensions | Scatter |

Thickness  (zm] : IF
Width  emy:[5n
Height fm) IF

Angle to beam (deg) : |4<5_

Dimensions | Scatter |

Temperatura [k : I

Mumbeer density (Ftomsa3) I
Sig Ab=orption (bams) I
Sig Bound  (hams) :I

Run number : ISSEES Browse | -

[ Dimensions ] Scatter |

¥ Solid i® fonular

Radius 1 (om): ID.D
Radius 2 (cm): ID.D

Height o) 3.0

[ Calo ] (2w grid | 500w |

Mumber scatterings : |3

Random numbers |1234<5 ISB?BQ
Mumber neutrons |1DDD |1DDD

Cale | (2. grid [ (0. ]
Sig Scat :I_
[~3 Diffusion coeff : I_
[ Parameter file : I—
& 52, file : |

Cale | (i) grid | 500, |

 (A-1)

number pt= : I incr : I

W (T ot

number pts : I incr : I

Output file : i Ho i Ves

B

Output file : @ Mo i ves

s

Output file : i Mo & ves

B e

5.6.5 Trans

This calculates the transmission and cross-sections using the monitor spectra. Top Frame
indicates which sample geometry has been chosen in MODES options.
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For flat geometry, perform the following

operations:

* Frame 1: insert sample run number, sample
thickness, number density and angle of can to
beam.

* Frame 2: Insert background or empty can run
number.

 ‘Run’ to perform calculations

e Use ‘trans’ to plot transmission

» Use ‘x-sec’ to plot calculated cross-sections

For cylindrical geometry, perform the following
operations:

e Frame 1: Choose contained and/or furnace
option.

® Frame 2: Insert sample run number, radii 1
and 2 and number density.

e Frame 3: If no container, insert background
run number; if container insert empty can run
number, can radius, number density and .MUT
file.

e Frame 4: Will appear if a furnace is selected.
Insert sample run number, furnace radius,
number density and .MUT file.

® Frame 5: Insert beam width

 ‘Run’ to perform calculations

e Use ‘trans’ to plot transmission

» Use ‘x-sec’ to plot calculated cross-sections

5.6.6 Analyse

This routine subtracts the container from the
samples and performs absorptions corrections
if required. With the corrections option off, it
can be used to compare 2 sample runs.

* Frame 1: Insert number of runs, sample run
number or ‘Browse’ & Select.
e Frame 2: Switch ‘Corrections’ to On/Off and
switch ‘Container’ to On/Off.

Trans FlatPlate

Sample Geometry is Flat Plate

Sample Parameters Run number :
Thickness  (cm)

Mumber density  (gtomsad)

Angle to beam (deg)

Background or Can

Trans Cylinder,

Sample Geometry is Cylinder

Container andfor Fumace
@ Mo container @ Container @ Fumace
Sample Parametars Run number : I—

Radius 1 (cm)

Radius 2 (zm)

11

Mumber density  (FtomHsd)

Can Parameters Fun number :

—

Radiu= 3 (cm)

|

Mumber density  (Ftomssd)

Cross-section file : I

—

Fumace Parameters Fun number :
Radius 4 (zm)

Mumber density (FtomHa3)

Cross-section file : I

LR

Beam width (zm)
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¢ Frame 3: Insert Container run number or ‘Browse’ =
& Select. TS E@E|
* Frame 4: Inset scaling factor for the subtraction = [ |
(default 1).
e ‘Read’ and ‘Run’ to subtract the data. Sample Humber of Runs : |1|_
* Plot options: Run Mumber :  [36736 Browse |

- ‘S & C' to plot sample & container together

- ‘S’ to plot subtracted Comections @ Mo B ves

ipg —

Container i Ho i® Yes
For simple subtraction (ie. no corrections), an ./IBG

file is created from .IPG or .IBM from .IMI. For Container

corrected data, an .JAG file is created from .IPG or | . wumber - 478z
: B
JIAM from .IMI. o |

Scale factor in subtraction : IIZI.E

5.7 Function Single Read | Fun |

These are a set of routines for performing various PLOT [ [
functions, such as fitting data. |

5.7.1 Fury

This converts the S(Q,w) to I(Q,t) using a Fast Fourier Transform routine. Perform the following
operations:

* Frame 1: Choose sample and resolution runs:
Choose the file extension from the drop-down menu
Insert sample run number or ‘Browse’ & Select
Insert resolution run number or use provided one [PG002.res]
‘Read’ then ‘Plot’ Sample (‘S’) and/or Resolution (‘R’) to check energy range of the first
group
® Frame 2: The analyser chosen in MODES options is shown.
- Choose energy range and increment step for Fourier Transform
- ‘Run’ to rebin energy then ‘Plot’ Sample (‘S’) and/or Resolution (‘R’) to check energy
range of the first group
® Frame 3: Choose whether to apply MS corrections.
e Frame 4:
- Choose whether to normalise to 1
- Choose type of scale for the y-axis
- ‘Run’ to perform FFT
- Insert group number and ‘Plot’, or ‘Choice’ for multiple plots. A new window will appear:
* |nsert X range (after using ‘Plot’) in nanoseconds
* |nsertY range
* Choose Symbol, Colour & Line from drop-down menus
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* Insert group number and ‘Display’ (& Plot line and P error if required)

* To add further groups, change group number, and change the Symbol and/or Colour
and/or Line, then ‘Plot’ to add data set to graph.

* N.B. ‘Display’ will always clear the graph of all data sets before plotting the desired
one, whereas ‘Plot’ will plot the desired data set on top of the ones already plotted.

e ‘Save’ as .FQT file.

Eut : Iipg ipg —
Sample Mumber I35I328 Browse |
i FRes data HNumber I Browse |

Fury plot = B)X
i® Res function File IF"3':":'2-"'ES ¥ range : 0.0 ID 1.0 |1
- Plot 5 | Flot R | ¥ range : 8.450e-001 ID.D 1.02e+003 |1.IZI

Fralyseris FGEO0Z Energy rangs [ mat') Hymbol ; IEircIe +* | Colour : IGreen * |

huin : -0. -0. hiax : . .
Line I il
Incremernt : II:I.I:IIZIE
Graup |3 Dizplay I O line | O emror |

- Plot % | Plot R | :
Plat | P line | P emor I
WS comections & Mo W ves -

Momalise to 1 : i Ves i Ho

5.7.2 Fqt Fit Sample Mamber [ i
This fits the I(q,t) with a specified | — L | Parameters  [= |[BX]
function. tmp: [ Set Parameters - Option 1

e Frame 1: S & [ o

- Insert run number or ‘Browse’ & @ 8 Ffued [ epl
Select

- ‘Read’ to read all the groups

- ‘Plot’ to see the first group and

lrt-r'ruu| beta
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check on time range (in nanoseconds)
e Frame 2:
Insert Group number and ‘Plot’
Insert time range & click on ‘Range’ to rebin
‘Plot’ if required

Choose the type of fit from the appropriate drop-down menu:

* Exponential function requires 2 parameters, expl [ns™] and Bgd [value between O

and 1], for the form 1(Q,t)/1(Q,0)=exp(exp1*t)+Bgd

*  Stretched exp requires 3 parameters, expl[ns?], Bgd and beta [values between O

and 1], for the form I(Q,t)/l(Q,O)=exp(—exp1*t)B+Bgd

A second window titled Parameters also opens upon opening the F(Q,t) Fit window, and is also

opened when either of the drop down menus are clicked:

- Insert starting value & choose whether the parameter is to be fitted or stays fixed
- Click on ‘Fit’ to close the parameter window and start the fitting procedure

- ‘Plot fit’ to see the fit

- ‘Save fit’ to save results, if required

- ‘Auto’ to automatically fit all Groups

- ‘Exp’ plots the saved values of expl as a function of Q

- ‘Beta’ plots the saved values of beta as a function of Q
for the stretched exponential function.

5.7.3 Swift

This performs a convolution fit, that is, it convolves a
specified function with the measured
resolution data and fits the result to the measured sample
data. Four options are available:

1. Aset of quasielastic peaks

2. An elastic peak with quasielastic peaks

3. Polymer shapes

4. An elastic peak with a set of inelastic peaks

Perform the following operations:
e Frame 1:
- Choose the file extension from the drop-down menu
- Insert sample run number or ‘Browse’
- Insert resolution run number or ‘Browse’, or enter
resolution file name
- ‘Read’ to read all groups into workspaces
- ‘Plot’ S(ample) and ‘Plot R(es)’ to plot first group of
each file
e Frame 2:
- The analyser chosen in MODES options is shown

B fies g —t
Im Browse |
@ FRes data Hurmber I_ Frames |
#® Fes function  File Im

Read | Plot & | Plat R |

Sample Mumber

Poalyzer is PGO0OZ Energy range  met')

Mn: 03 [0 wex: 13 [iz
Imcrement : IW

Run | Plot 5 I Plot R |
WS comections & HNo i ves

Group number :

Fit function option

I_
Ouasielastic 1 peak — |
Bastic + QE E+10QE _l|
Pally [Pl — |
Shift 1 peak — |
Plat Fit | Plat Res | Sawe Fit | Feset |
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- Define energy range and increment for fit
- Run to rebin data to new energy range

- Plot S(ample) and Plot R(es) to plot first group of each file

* Frame 3:
- Choose Group number

- Choose type of fit function & number of peaks from drop-down menu

- ‘Plot Fit’ displays the fit, ‘Plot Res’ displays the residuals

- ‘Save Fit’ stores parameters in file and ‘Reset’ zeroes stored parameters

- ‘Plot width’ plots stored fitted half-widths

A new window will appear to set starting fit parameters for each option. These can be set to
remain fixed or to be fitted. Use ‘Fit’ to close the window and start the fitting procedure.

Option 1:

- Background

- Origin

- Elastic height

- Height and half-width (meV) for each Lorentzian
Option 2:

- Background

- Origin

- Elastic height

- Height and half-width (meV) for each Lorentzian
Option 3:

- Background

- Origin

- Height and half-width (meV) for each Lorentzian
Option 4:
Background
Origin
Height and half-width (meV) for the elastic peak

Parameters

Fit

Fit

Fit

Fit

Fit

Fit

Set Parameters - Option 2

Fined

Fixed

Fined

Fined

Fined

Fined

B

I_ Bachkground

[ orgn

[ Pt - Height
[ Pt Houidth mets
[ Plz: Heigh
[ Pz Hauidih (et

Height and half-width (meV) for the inelastic peak

After the first fit, when the parameter window opens it will show the fitted values of the
previous fit. So if a set of groups is to be fitted when a good first fit is obtained these values
may be used as starting values for the next group. Alternatively, for a given group the fitted
values for 1 peak may be used as starting values for a 2 peak fit. To fit each group individually
enter the Group number. To start the fit for all groups, click ‘Auto’.
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5.7.4 Swift Plot
This allows you to plot saved fit parameters from
SWIFT.
® Frame 1:
- Choose the fit function (section 5.7.3)
- Insert sample run number or ‘Browse’
- ‘Read’ to read all groups into workspaces
- Energy range is given for the data
e Frame 2:
- Enter the group number and ‘Calc’
- Choose energy range for display and ‘Plot’.
- Use ‘Choice’ to choose colour, symbol and line
type for the plot (similar to that in section
5.7.1).

5.7.5 Msd Fit

This routine fits a straight line to data in order to
calculate the mean-squared-displacement (msd). The
input files have the extension .MSD which were
created by the program ELWIN (section 5.4.3).

In the first window, insert the number of run

Swift Plot

Fit function aption

Quasielastic 1 peak — |
Hastic + QE E+10E — |
Pually Wi — |
Shift 1 peak — |
File : W Browse | -

Energy is in me’

Data energy: min

Group number 1

Fit erengy: min

Plot energy : min

numbers, the first run number, the variable (eg. Temperature), the variable start value and the
increment, ‘Read’, and ‘Plot’. The plot will be Ln (Intensity) vs. Q. The data will be fitted with a
straight line, where the gradient is the msd. There are then 2 options (new windows will

appear):

* ‘Manual’: allows you to fit each run and each group (point) individually
- Use the scroll bar to see the values of ‘x’ and ‘y’ for each point (group)
- Choose the fit range with ‘min pt’ and ‘max pt’ numbers.
Click ‘Fit’ to start fitting.
‘Save’ the fit parameters for the run. Output file with extension .LINE_LOG
Click ‘Next’ to fit the next run

ML intro

- [B[x)|

min pt |1

|

Sequence | Selection I Ruri 1 : 74581 ; temp = 10 Plat Humber of points: 42
1
No. Runs : |3 First Run : |?4531 R | |
“wariable text : I;emp x: D036 RTAR 115 b s
SAar start : |10 incr z |10 i 1 42
[ [ X D036 vio D43 L max . |

max pt IE

 E
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e ‘Auto’: will fit all runs in one go

- Use the scroll bar to see the values of ‘x’ and ‘y’ for each point (group)
- Choose the fit range with ‘min pt’ and ‘max pt’ numbers.

- Click ‘Fit’ to start fitting.

- ‘Plot’ msd as a function of the variable (eg. Temperature). An output file is automatically

created with the msd data with extension .MST

5.7.6 Poly Fit

This routine fits polynomials up to the 5™ order to full-
width at half-maximum values obtained using the
BAYES program (section 5.8). The input files have
extension .FW<n><m>. To fit, choose the extension
from the drop-down menu, enter file number or
‘Browse’, ‘Read’ and ‘Plot’. Choose the nth order
polynomial for the fit and when a new window appears,
enter initial guesses for the coefficients, and choose
fixed or fit. Then ‘Plot Fit’. The fit values will be store in
the output file with extension .POLY_LOG.

5.7.7 Smooth

This routine performs a smoothing operation on a
spectrum via one of 2 techniques:

1) FFT Smooth: transform, apply the Weiner filter
to truncate the noisy high x-values and back
transform

2) Maximum Entropy (ME) Smooth: uses same
concept as in ResMem (section 3.7.2)

5.8 Bayes

This section contains a set of programs performing
analysis using Bayesian methods. Several of the
routines use a ‘Res file’; this contains a smooth curve
representing the resolution function if the instrument.

5.8.1 ResMem

Polynomial Fit E”-E |E|

Eit : Ifu.l21 fwil 1 |
File : I-:usiTEIEIEIS Browse |

Palynomial Order 4 coeffs |
Plat Fit |

Smooth

Raw | Irit |

Run : I
Spectra - First : Iﬁ La=t : W

] | |

Energy range [ meh

hin : -0.62 I-IZI.S hix :  O.F7 IIZI.S
Inzr IIZI.IZIDE - -

This routine creates a PGO02.RES file from chosen vanadium run. It also outputs a . VAN file.
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¢ Frame 1:

- Insert number of runs

- Insert sample run numbers

- Insert range of spectra
* Frame 2:

- Choose energy range for the fit (meV)

- Choose increment for ‘Bin’

- ‘Save’ the rebinned data as a . VAN file.
e ‘Run’ and ‘Save’ creates the file <analyser>.RES
where <analyser> is eg. PG002 as defined in
MODES setup.

5.8.2 ResNorm

This routine fits the ‘Res file’ to the measured
resolution data and creates a .RES file containing
the stretch factor for the width and the integrated
intensity. Perform the following operations:

e Frame 1:
- Choose the file extension from the drop-
down menu
- Insert run number or ‘Browse’
- ‘Read’ and ‘Plot’ the first group
e Frame 2: shows the analyser selected in the
MODES option.
- Choose energy range for the fit (meV)
- Define energy range and binning
- ‘Run’ to rebin
- ‘Plot’ first group (if required)

-
[erea

Range of Spectra

Mumber of Runsz :

Run Humber :

First : IS La=t : ISS

Energy range [ me' ) far fit
Tvfin : 0.3 I-IZI.3 hx 1.35 |1.2
Increment IIZI.IZIIZIE

ResMorm

IE ipg
[2s622 — | - |

Pnahyser is PGO0OZ TR-L|

oo
F

IF GOOZ .res

Fun :

Energy range

|1IIII:I.I:I

Binning :

Res file :

EE

* Frame 3: shows appropriate .RES file the analyser selected. ‘Read’ file and ‘Plot’ (if required)

e Fit and ‘Plot’ group
A file with the name run_name.RES is created.

5.8.3 QL function

This runs the QuasilLines program using the ‘Res file’ function for resolution and the .RES file
created by ResNorm, if required. Perform the following operations:

e Frame 1:

- Choose the file extension from the drop-down menu

- Insert run number or ‘Browse’
- ‘Read’ and ‘Plot’ the first group
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e Frame 2: shows the analyser selected in the Quasilines function g@g|
MODES option. '

- Choose energy range for the fit (meV) Bt fipa g
- Define energy range and binning Run:  [a1710 brouse | [Read | pa |
- ‘Run’ to rebin
- ‘Plot’ first group (if required) Frslyseris FEAGE Snergy r=nge ( b V)
* Frame 3: choose whether to use a Min : [-200 Max o [1200
Normalisation file. If yes, insert .RES file name Binning © [3 Fun | Plot |
or ‘Browse’.
 Frame 4: shows .RES file appropriate for Hormalisation file B N B Yes
selected analyser. ‘Read’ file and ‘Plot’ (if
required)
e Frame 5: choose to apply multiple scattering Res fie :  [Po002 res pead | e |
corrections (requires a .MSC file from MINUS) 115 comactions i O v

* Frame 6: choose fit parameters - options are:
Elastic peak: ‘Yes’ or ‘No’ to fit the peak Fit function options
Background: ‘sloping’ (linear), ‘constant’

Bastic peak : & ves il Ho
(flat) or ‘zero’ Background -
- Fix width 1: ‘No’ or ‘File’ to fix one of the & Siring & Constan & zem
three quasielastic peaks with widths as S
defined in a text file (including extension)
with 2-column format, i.e. <width> & No @ Fie: I
<error in width> (use one line per group). Plet fit : W ves @ Mo
- Plot fit : ‘Yes’ to show plots for each group — | —— |
or ‘No’
- The start fit with: T Brab | Group - I1—
* Lorentzians: elastic peak & up to 3
quasielastic peaks TR &c @& oz
* Water: elastic peak & 3 linked Widths: 1|2 2| Intensities: 1 | 2 | 3 |

guasielastic peaks
If the Plot option is ‘On’ then after each
fit a window appears to allow plotting of
the fitted data and/or the residuals; - &I
Lorentzians — elastic only (0) or with
peaks (1,2,3); Water — elastic only (0) or with peaks (2). ‘Next’ moves on to the next
group and ‘Cancel’ switches off the plotting option and the fitting continues for all
groups.
* Frame 7: selection of Plot options

- ‘Prob’ for probability of each Lorentzian as a function of group. Plotted as Log[no. of

guasi-elastic lines]- the less negative the value, the better the fit (the top curve is the best).

This is very useful to decide how many Lorentzians are appropriate to fit the data.

- ‘Group’ for fit for chosen group

- Choose whether the x-axis is to be Q or Q*

- Plot ‘Widths’ & ‘Intensities’ for 1, 2 or 3 peaks
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e The Log button opens 2 windows that give a summary of the fitted parameters. Use the
sliders to choose the spectrum number and the number of peaks fitted. For each spectrum,
the parameters, their errors and the Chi-squared value are given.

The program creates files with extensions for:

Lorentzians: .Q2Ipt is the full printout of
the fitting procedure, .QL1 the fit
parameters for 1 peak, .QL2 for 2 peaks
and .QL3 for 3 peaks. If the results are
plotted, then the routine uses the
Conv>width routines (section 5.8.4) to
create ASCIl files of the fitted
parameters. These have extensions as
follows: the widths are .FWnm where n
is the number of peaks fitted and m the
peak number, the peak amplitudes are
AMnm using the same nomenclature
for n and m and where m=0 is the elastic
peak, and the calculated Elastic
Incoherent Structure Factors are .EIn

Water: .QWiIpt is the full printout of the
fitting  procedure, .QLW the fit
parameters. If the results are plotted,
then the routine uses the Conv>width
routines (section 5.8.4) to create ASCII
files of the fitted parameters. These
have extensions as follows: the widths
are .WAT1 and .WAT2, and the
amplitude as .WATnm where n is the
number of peaks fitted and m the peak
number.

5.8.4 Str Function

(74

BEE|

1

Spectrum Mumber

L]

Mumber of Peaks

Log Listing

Spectrum: 1
Peaks: 2
PARAIETER

Background (min’F

Bachkground (masF

Bastic line Position=

Bastic line Intensity=

Line 1 wiidth=

Line 1 Intensity=

Line 2 Wifidth=

Line 2 Intensity=

Qe= 0.7752

WALLIE

fogle= 48 5434

Chi squared
ERROR

8. 303 E05
3TT4ED4

0.9z
1. 4068 E02

47424
2.4 ED01

65 63
37T EDZ

IF 14261

214ED4
2A9EDS

0.1
5.026E04

15.14
2YTTED:

416
1.585E03

This is similar to QL function (section 5.8.3), but allows the data to be fit to a Stretched

Exponential function. The frames are the same except for:

* Frame 6: does not have the option to input a Width file
* Frame 6a: enter the size of the search grid for the stretched exponential parameters Beta
(stretching exponent) and Sigma (width/2). To start click ‘Search’: the program will test fits
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with different combinations of beta and sigma. A new window will appear with option for
plotting the results:
- ‘Contour’ and ‘Viz’ to plot grid showing the correlation between the beta and sigma
parameters
- ‘Beta’ plots the distribution of beta parameters that fit the data.
- ‘Sigma’ plots the distribution of sigma parameters that fit the data.
e Frame 7: same as in section 5.8.3, but now Plot ‘Width’ & ‘Beta’ & ‘Int’. In stretched
exponential model the fit is with either an elastic peak only (0) or with a quasielastic peak with
stretched form (1).

The program creates files with extensions: .QSElpt is the full printout of the fitting procedure,
and .QSE for the fit parameters. Creates also .SEO (elastic intensity), .SE1 (width), .SE2 (beta)
and .SE3 (peak intensity).

5.8.5 QL data

This is similar to QL function (section 5.8.3), but allows the data to be fitted using a measured
resolution data. The frames are the same except for:

e Frame 3: is not needed (so is not there)
* Frame 4: enter the measured resolution file. Insert run number or ‘Browse’. Choose energy
range and binning. Click ‘Range’ and ‘Plot’ group 1 (if required).

The program creates files with extensions: .QRIpt is the full printout of the fitting procedure,
.QL1 the fit parameters for 1 peak, .QL2 for 2 peaks and .QL3 for 3 peaks. If the results are
plotted, then the routine uses the Conv>width routines (section 5.8.4) to create ASCII files of
the fitted parameters. These have extensions as follows: the widths are .FWnm where n is the
number of peaks fitted and m the peak number, the peak amplitudes are .AMnm using the
same nomenclature for n and m and where m=0 is the elastic peak, and the calculated Elastic
Incoherent Structure Factors are .EIn

5.8.6 LPT Output

0L output g@@

This routine reads .Q2Ipt data (select ‘Function’) and

opens 2 windows that give a summary of the fitted & Function & o=
parameters. Use the sliders to choose the spectrum
number and the number of peaks fitted. For each | "' [E3E ﬂl

spectrum, the parameters, their errors and the Chi- Mo.groups : |1 Read |
squared value are given. It also reads .QRLPT (select

‘Data’) files for when using measured resolution data. _

5.8.7 Conv>Width

This routine converts fit parameters in the .Q* files (depending on the model) to ASCII files. The
widths and amplitudes (intensities) can then be plotted. Perform the following operations:
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® Choose an option from drop-down menu: choice
of 1, 2, or 3 Lorenztian peaks, water, or stretched
exponential.

e Insert file name or ‘Browse’ and ‘Read’

® Choose whether to plot Q or Q% In x-axis

e Plot ‘Width’, ‘Intensity’, ‘EISF’ or ‘beta’

5.8.8 Stretched> beta/sigma

This routine converts fit parameters from the STR
FUNCTION search (beta .QSB and sigma .QSS) to
ASCII files. They can be plotted by first ‘Reading’
the data and then ‘Plotting’ the group.

5.8.9 QL Plot

This routine plots the fits saved in .QL* files.
Perform the following operations:

¢ Frame 1:
- Choose the number of Lorentzians used in
the fit from the drop-down menu
- Insert run number or ‘Browse’ and ‘Read’.
- Energy range of data will be displayed
e Frame 2:

Conv=Width
1 Lorertzian — |
File: [osi7ongs
Flot wersus & 0 i® 07

S5tretich=betafsigma

beta

S[=/ed

— |

File : Iirs35?55

PLOT Group : |1

e
=

e | ]

- Choose group number to display and press ‘Calc’.

- Energy range used for fit will be displayed

- Choose energy range for plot and ‘Plot’. Data plus all fit curves will be plotted.
- Press ‘choice’ to change axis ranges, colour and type of fit curves. A new window will

appear.

EOX

Data enengy: min

|1—

Group number :

Cony plot

3 Lorentzians — |
Energy :
File :  [irs41710 Bromes | -
Intensity

-0.40 I -0.40 0.40
0.00 0.00 0.05

Symbol I—ﬂ Calour : I—ﬂ
Line : I—ﬂ

Fit energy: min -0.40 max 0.40
Data mark I Data emor I Fit | Fes |
Plot energy: min I -0.40 max I 0.40
Backgrd | Bastic | Peak 1 I Peak 2 | Pealk 3 |

Plat | Choice I
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5.8.10 Jump fit

Two forms of jump motion can be fitted (section 3.7.2): the Bt [l fuz1 _.|
Chudley-Elliott model or the Singwi-Sjolander model. | ¢.. e Bn:-u.lsel o |

Perform the following operations:

® Choose an option from drop-down menu

e Insert file name or ‘Browse’ and ‘Read’ Jump fit =13

A new window will open to choose the model:
e Use scroll bar to see x- and y-values of each point 1

¢ Choose fit range for groups (points)

® Choose a model from the drop-down menu x: D434y 46528

¢ Plot data with ‘Data’ and ‘Fit’
« ‘Plot’ result as a function of Q or Q*

iLines - General

Rauw I Int | ATl |
Bt :Iipg ipg  —d |
Run :|41?63 Browse | Read |

Analyszeris PGODZ  Energy range [ p eW')

hfin : 553 |-400.0 MWBEx ;G20 (4000

Re= file : IFGDDE.res

Stretch @@ Mo i Yes
10

Broadening i Ho i ve:z

FulfHh broadening : |1IZI.IZI

Keep width fived @i Mo @ Ves

Line shape @ Gauzsion @ Lorentzian

Input Refine parameters @ Mo @ Yes

File name : I Fead |

1

PLOT

Mumber af point=: 17

L

min pt Il_ max pt IF

Chudley-Hliot — |

5.8.11 iLines Data | Fit |
This routine fits for -

.RAW, .IPG and
.ASCII files where data contains inelastic peaks. There
are 2 options ‘General’ for inelastic peaks not
necessarily symmetrical, ‘Symmetric’ for similar peaks
on each side of the elastic peak (eg. Tunnelling). Perform
the following operations:

* Frame 1: Choose the input file from the tabs. In each
case enter run number or ‘Browse’ and ‘Read’
* Frame 2: shows the analyser selected in the MODES
option and the input energy range. Choose the energy
range for fitting, Run and Plot (if required).
e Frame 3: shows .RES file appropriate for selected
analyser. ‘Read’ file.
- ‘Stretch’ allows you to stretch the width of the
resolution file. The default is 1.0. This will perform an
operation that is similar that in QL when using the
normalisation file created by RESNORM which finds the
most appropriate stretch factor.

‘Broadening’ of elastic peak/inelastic peaks. If ‘Yes’
then enter value of FWHM and ‘Plot’ (if required)
- ‘Keep width fixed’: if ‘Yes’, choose ‘Gaussian’ or
‘Lorentzian’
e Frame 4: input parameters for the refinement. If ‘No’
then specify number of inelastic peaks to fit. If ‘Yes’
enter ascii filename and ‘Read’. The format of the ascii
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file should be first line with background at lowest & highest energy; then 1 line for each peak
with parameters peak centre position & height.
® Frame 5: ‘Run’ and ‘Plot’

In Symmetric: as above except in Frame 4 where you should specified number of pairs of peaks.

5.9 Display

The commands above the separator line are OpenGenie commands and the following are
MODES commands.

5.9.1 Contour

This routine provides a colour contour plot. Perform the following operations:
Frame 1: is a NoteBook with Tabs to give choice of input
- Raw: specified spectra from raw data file
* Insert run number
* Choose spectral range
* ‘Read’ to read data
- Single: specified groups from a single intermediate file
* Insert run number or Browse (extension is chosen using drop down menus)
* ‘Read’ to read data
- Selection: specified single group from a selection of Intermediate files
* Choose extension from drop down menu
* |nsert number of runs & a new window will appear
* Input run numbers and a variable for each (e.g. temp)
* |nput a title for the variable & ‘Continue’
* |nsert Group number & ‘Read’ to read data
- Sequence: specified group from a selection of Intermediate files, in sequence
Choose extension from drop down menu
Insert number of runs and the number of the first run
Input group number and press calculate
‘Read’ to read data
e Frame 2: select option for intensity scaling. The sequence from Linear to Log enhances the
low count regions.
e Frame 3: choose limits & switch On/Off.
¢ ‘Plot’ to plot graph.

* ¥ ¥ %
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CONTOUR (=1t =l
Raw I Single | Salection | Sequence | Raw Single | Salection | Sequence |

CONTOLR

Est :Iipg ipg —d | fqf —d | G I
Fange of Spectra
Fun :I Browse | -
First : IQEE Last : |1|ZIIZI4 -
Display Options Display Options
. Linear . Sqrt . Lag . Linear . Sqrt . Lag

PFlat limits aff On PFlat limits aff On
x:minl maxl & [ x:minl maxl & [
y:minl ma:-cl & @ y:minl ma:-cl & @
Enengy Enengy
z:minl maxl & @ z:minl maxl & @
Intensity: Intensity:

5.9.2 Viz

This routine provides a colour contour plot and then, by using the cursor, plots of cuts in the
horizontal and vertical direction are produced. The cursor can be moved to a different point
and new cuts plotted. Perform the following operations:

* Frame 1: is a NoteBook with Tabs to give choice of input (same as in CONTOUR, section 5.9.1)
* Frame 2: Select option for x-axis — ‘spectrum number’, ‘angle’ or ‘Q value’.
* Frame 3: ‘Plot’ to plot graph.
- Click on position shown by cursors in contour plot to display slices
- Click middle mouse button (scroll wheel) to remove cursors before Cancel; other routines
cannot be run until cursors have been cancelled.- ‘Options’ will open a new window and
allow changes in colours, smoothing etc...
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o(=1E B
Feaw I Single | Selection | Sequence | Change type E][E|El

=i IF — | — | Colour table Imlnhuw(ﬁﬂj il

BEun : I?EIEIEIS Bromse | - Ciallgpt= ISDRT ﬂ
Cell zmooth table I‘fes i |

H-axis walues Line colour |$Ellack i |
- & rfogle @& o Line thickness : IT
PFlat commands Character size : |1 A

5.9.3 Actions...

This window provides a selection of commands for displaying data. It is of most use during an
experiment to check on progress of a run. Perform the following operations:

® Frame 1: is for monitor 1 spectrum
- Insert run number & click ‘Run’ for Raw data
- Click on ‘DAE’ for current data in the DAE
- To plot the spectrum in time-of-flight click on ‘Time’ & ‘Plot’
- To plot the spectrum in wavelength click on ‘Lambda’ & ‘Plot’
® Frame 2: is a NoteBook with Tabs for workspace manipulation
- Focus: sums the specified range of spectra
* |nsert name of workspace & choose unit from drop-down menu
* |nsert range of spectra & ‘Exec’ to run & ‘Plot’
- Rebin: rebins the specified workspace; the value shown is that previously defined
* |nsert name of workspace & choose unit from drop-down menu
Specify the range: ‘From’ is minimum, ‘to’ is maximum, ‘by’ is increment.
‘Truncate’: increment is not required; the range becomes maximum to minimum.
‘Linear’: the increment specified is the linear step.
‘Log’: the increment specified is the logarithmic step
‘Plot’ the result
e Frame 3: is for up to 3 OpenGenie commands. Type the command in the box & click on ‘Exec
to run.

L

7
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Actions

ASCII plot

Mbanitar 1 - - Plat | Wy [ ext: Ires i | e et Idat i |
Filename : Idetectu:ur_ct Ires Browse | -
FOCUS | REBIN | UNIT |

X range : 1.0 |1 1011.0 |1|ZI11
iork Space : I it I ﬂ Y ange : 0.00e-+100 IIZI 3.43eH002 |343

Spectra from I to I - Plat | Hlabel : Iblal‘l

Y label : Ires

Read & Plat ASCI files

Title : I

Command 1: I -
Symbol I Jr | Colour : I 4- |
Command 2: I - = =

Line I |
Command 3: I - i

Display | Plat | BEmor | Line |

5.9.5 ASCIL...

This window is for plotting data which are in ASCII files. It is of most use in plotting the results
from QL FUNCTION and QL DATA fits. Perform the following operations:

® Choose the type of ASCII file (x,y) or (x,y,error) and the extension

¢ Insert the run number or ‘Browse’, then ‘Read’

e Insert required X & Y range for plotting

e Insert required X & Y labels and main ‘Title’

¢ Choose Symbol, Colour and Line type from drop-down menus (make sure you select each of
them before the next step)

e ‘Display’ for first plot. Display always clears the screen for a new plot and the X- and Y-ranges
will be fixed for overplotting.

e ‘Error’ to add error bars

e ‘Line’ to add a line

e In order to do multiple plots: change filename, ‘Read’, change Symbol and/or Colour and
‘Plot’ and ‘Error’ or ‘Line’ if required.

o After the ‘Read’ command the maximum & minimum values of x and y as calculated from the
data are displayed in blue.
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5.10 Select

5.10.1 Select limits

Allows you to set the limits on the x- and y-axes of the active plot.

5.10.2 Select picture

Allows you to re-plot any graph previously plotted within a session.
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Further reading

e Information on Open Genie can be found at http://www.opengenie.org/Main Page

e |RIS User Guide can be found at
http://www.isis.stfc.ac.uk/instruments/iris/documents/iris-user-guide-20014931.pdf

e OSIRIS User Guide can be found at
http://www.isis.stfc.ac.uk/instruments/osiris/documents/osiris-user-guide6672.pdf

e Manual for IDA, the original data analysis program for IRIS data (M Telling and W S
Howells, RAL Report RAL-TR2000-004 (2000))

49| Page


http://www.opengenie.org/Main_Page
http://www.isis.stfc.ac.uk/instruments/iris/documents/iris-user-guide-20014931.pdf
http://www.isis.stfc.ac.uk/instruments/osiris/documents/osiris-user-guide6672.pdf

Appendix A: Installation Instructions for MODES3

1. Installation/Startup on a PC

1.1. OpenGenie install from the ISIS website http://www.opengenie.org/Main _Page

1.2. Getting MODES files and quick installation
To install MODES on your computer you need to:

e Download the pre-zipped folder Modes3-Windows.zip from the ISIS anonymous ftp site
ftp.nd.rl.ac.uk/pub/ida and place this file in your desired location on your computer,
e.g., C:\

e Unzip Modes3-Windows.zip. On most PC’s, this task can be achieved by right-clicking on
Modes3-Windows.zip and selecting WINZIP - Extract to here. This operation should
generate a Modes3 folder containing all requisite files and directories. We recommend
placing the Modes3 folder at the top level of your drive (i.e., C:\Modes3).

e Proceed to section 1.4 of this Appendix.

1.3. Manual installation of PC folders/directories

If a pre-zipped version of MODES is not available, the following zip files are needed and can be
copied by ftp from the ISIS anonymous ftp site ftp.nd.rl.ac.uk/pub/ida/Modes3-Windows:

modes_gcl.zip contains gcl code files

modes_lib.zip contains files for Library
modes_main contains main Modes files

modes_so contains compiled modules extension SO
modes_tables contains various settings files
modes_tcl contains tcl code files

Create the following tree structure on disk C:

Modes3 > Lib
Main > Gcl
Mod
Tcl
Tables

Copy contents of Modes_gcl.zip to Main/Gcl
Modes_lib.zip to Lib
Modes_main to Main

50|Page


http://www.opengenie.org/Main_Page
ftp://ftp.nd.rl.ac.uk/pub/ida

Modes_so to Main/Mod
Modes_tables to Tables
Modes_tcl to Main/Tcl

The folders can be anywhere as long as there is a tree-structure Modes3 etc
eg C:\Program files\Modes3 or G:\My Programs\Modes3

The Open Genie program files are in
C:\Program files\CCLRC ISIS Facility\Open Genie

1.4. Genie settings

Run the program Open Genie settings and set the following:

— The top box of settings - Directory Locations do not need changing
Click on tick box next to Enable Very Advanced Options to allow changes to

- The bottom box of settings - Startup File Locations
Set startup locations to point to your Modes3 folder eg.
Startup file (GCL) C:\Modes3\Main\init_sys.gcl (for ISIS instruments)
Or C:\Modes3\Main\init_sys_forte.gcl (for non-ISIS instruments)

— Saved Binary Image File keep as default

- Interface Startup Code (TCL) C:\Program Files\Modes3\Main\modes_interface.tcl
The locations could also be C:\Modes3\ or G:\My Programs\Modes3
Or \\olympic\babylon5\Public\IRIS_analysis\Modes3\etc

- The file init_sys.gcl in the folder Modes3\Main needs to be edited. In the section for
WINNT, the variable System.root needs to be changed to point to the appropriate
Modes3 folder. Note: in this file there is also a variable System.home which is the folder
containing the file MODES_user.gcl. This allows the latter file to be in a different
location to the program — necessary, for example, when the program is on the central

Open GENIE settings @
Directory Locations [ o]
For GCL code
|ErAProgram Files\CCLRE 1515 FaciitytOpen GENIEY Cancel

For ICL cods

|E “Program Files\CCLAC 1515 FacilityhOpen GEMIEY

For MODULE code, libraries and include files

|E “Program Files\CCLAC 1515 Facility\Open GEMIEN

Starup File Locations
Startup file [GCL)
|CAMades3tM aintinit_sys gl

Saved Binary Image File
|E “Program Files\CCLAC 1515 Facilty\Open GENIES

Interface Startup Code (TCL)
[F-Frogram Files\ModesTMaintmodes_interface tcl

Advanced
I Peiform a full build from GCL source

¥ Reload any GLL files newer than saved image

NOTE:

MNormally the default zettings will be sufficient ta allow Open
GEMIE to run comectly on your PCI

Enable Very Advanced Options W
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1.5. Installing OpenGenie modules

Modules in MODES are Fortran routines which are called from the OpenGenie command
language (GCL) and have to be compiled & linked by OpenGenie to create object files with
extension SO. If your PC does not have a Fortran compiler then you will have to obtain the SO
file from ISIS. These are already in the file modes_so.zip.

NB. If MODES does not run properly at the end of this installation, it might be due to incorrect
compilation of the Fortran routines by Microsoft. If this is the case, download the
modes_mod.zip file from our ftp site, which contains all Fortran modules and the filelink_all.gcl.
This file can be used to compile the Fortran modules. To run, double-click on the file. A new
window will appear running OpenGenie on ‘command line’” mode. There will be diagnostic
information for each module and then to end the program and close the window type
Exit<return>.

1.6. Startup

OpenGenie has its own menu in the main Programs menu. There are 3 programs:

- Open Genie settings: used to setup Modes (section 3 above)
- Open Genie (line mode)
- Open Genie (Tcl mode): the version for running Modes3

On installing OpenGenie a shortcut will be created called OpenGenie - this will start the
program in the line mode option. To run Modes3, a new shortcut needs to be created for the
Tcl version: - in the shortcut creator Browse to the OpenGenie program folder (eg C:\Program
Files\CCLRC ISIS Facility\Open GENIE) and select the program tkgenie32.exe; then in the target
input box add the options ‘-k —I" at the end (eg "C:\Program Files\CCLRC ISIS Facility\Open
GENIE\tkgenie32.exe" -k —I) and optionally change the short cut name (in the General tab) to eg
Modes3.

When starting MODES, there will be a question in the startup Genie window asking for the
instrument and stating 1=IRIS, 2=0SIRIS. BUT if you start using the Start Program menu it will
just prompt with ‘Instrument?’

2. Installation/Startup on Linux/Mac

This is broadly similar to the PC setup. The Linux distributions are available in both 32bit and
64bit formats.

Install OpenGenie from its website (http://www.opengenie.org/Main _Page).

52|Page


http://www.opengenie.org/Main_Page

Download MODES3 from the directory Modes3-Linux (ftp.nd.rl.ac.uk/pub/ida/Modes3-Linux)
and create files in the same tree format (see section 1.3). Use the appropriate SO files — 32 or
64.

Linux does not have a Geniesettings program so instead you should create a command script
file to run. For example, to run the Tcl/Tk option for IRIS, create a file itkgen (say) with:

#!/bin/csh

setenv HOME_DIR <home path>

setenv MODES_ROOT <root path>

setenv GENIE_PROG "MODES"

setenv GENIE_USER_INSTR "IRIS"

setenv GENIE_GCL_INIT "S{MODES_ROOT}/ Main/init_sys.gcl"
setenv GENIE_TCL_INIT "$S{MODES_ROOT}/ Main/modes_interface.tcl"
setenv GENIE_USER_MODES_DIR "S{MODES_ROOT}/ Main/"
setenv GENIE_USER_LIBRARY_DIR "S${MODES_ROOT}/ Main/Mod/"
setenv GENIE_USER_OGLIB_DIR "S{MODES_ROOT}/ Lib/"

setenv GENIE_USER_TABLES_DIR "S{MODES_ROOT}/ Tables/IRIS/"
setenv MODES_HELP "S{MODES_ROOT}/ Lib"

setenv GENIE_BGD "white"

genie -k -|

where <root path> is the directory for the program and <home path> the directory for
MODES_user.gcl. The program is then started with the command “./itkgen”.

Change the instrument with GENIE_USER_INSTR and for the command line version use genie —I.

5. Work area

This is the folder/directory where the created files are stored. It is usually on the C: disk, or if
using XP/Vista it might have to be C:\Documents and Settings\<user>\My Documents. Many
folders may be created. The folder Modes3 contains 2 files — MODES_user.gcl & FORTE_user.gcl
to define these folders/directories. For MODES3 edit the file MODES_user.gcl so that
user.rawdsk, user.rawdir define where the RAW files are and user.workdsk, user.workdir define
where you create all the other files. 2 extra folders can be defined as user.dir3 & user.dir4

NB. The folder containing MODES_user.gcl must be the same as that defined in init_sys.gcl as
System.home.
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= TextPad) - [C:\Modes3\MODES,_user.gcl *]

Eile Edit Search MWiew Tools Macros  Configure  Wwindow  Help
NEE BERE L EBER O == 2T @Y 4R B oens o

MODES_user.gcl * - X

FROCEDURE user_war —
GLOBAL user

# Path definition for BAW files

#user rawdsk = "C.~"
Ffuser rawdsk = "¥. .
user.rawdsk = "Z:."

lh=er rawdir = "irisdata~s”

"rawdatas"

"rawvdata~FilabozzisIRIS Mawl8-"
"rawdatar-Filaborzi 0SIRIS Junl9- osiris-"
"rawdata tests"

fuser rawdir "rawdatasBefiltertests05I_enptybin_enptycryos"
fuser rawdir "rawdata-Hulkho-Hulkho sept 09-"

user . rawvext = "raw'

#user rawdir
#user . rawdir
#user rawdir
#user . ravdir

# Path definition for default WORK area

user .workdsk = "C:~"

#user vorkdir "rawdatas"

fuser workdir "rawdata-Filabozzi~IRIS May0d- "

fuser workdir "rawdata-Filabozzi 0SIRIS Junl9-o=iris-"
uszer . workdir = "rawdata-tests"

Ffuser workdir "rawdata-Befiltertests-05I_emptybin_emptycryos"
fuser workdir "rawdata-HukhosHulkho sept 09-"

uszer . worke=t = "ipg"

# Other directories
user . dsk3i="C:"

uzer . dskd4="C: "

user . diri="QENS-IRIS~"
u=zer . dird="QENS-0SIRIS "

printn "loading user parameters from MODES user gcol”

ENDFROCEDURE

U=er_var

I

For Help, press F1 8 1

MODES_user.gcl can be opened using any text editor. In the example given above, the raw data
(with extension .raw) is read from the “Z:\irisdata\” directory and the reduced files will be
stored in the working directory “C:\rawdata\test\”. The user may store a number of directories
and edit the file by commenting out (adding a ‘#’ at the beginning of the relevant line) the
directories not being used.

NB. Note the use of “/” rather than “\” in the syntax of the file.
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Appendix B: Frequently used GCL commands

It is useful in many occasions to use the command line to perform certain action in Open Genie
such as displaying or over plotting a number of data sets. For this the Open Genie Scratch Pad
can be used. This can be found in the ‘File’ menu, as ‘Open Genie Console’.

Open Genie Scraich Pad E] [E| E|

printn “Welcome to Open Genie...."

Fun Fun Selected Help Clear Cloze

__th < (FOUTY -
__th <~ (FIMF)

__th <~ (ERR]

_th <~ ($0BG)

==z idsdatatirs 42893 . En')
Default input: z:hifsdataticz2893.aw
_th <~ ($0OUT)

__th <~ (FIMF)

th <~ (FERR)

th <~ (FOBG

-

Search | Help

e
o

Alternatively, the Actions GUI (5.9.3) may be used with the Genie commands inserted into the
‘Command’ box and Executed.

Here are some common examples of Open Genie commands:

COMMAND DEFINITION

pwd shows path to working directory

sh/def shows path definitions

ass(“c:\\irisdata\\irs42893.raw”) reads the raw data from the given path

d s(10) displays spectrum ‘10’

w=s(1) saves raw data in spectrum 1 into the
workspace ‘W’

dw displays data in workspace ‘w’

u/lam s(1) changes the x-units of spectrum 1 to
wavelength

u/ts(1) changes the x-units of spectrum 1 to time
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integrate(s(2))

integrates counts in spectrum 2

w_int=integrate(w[1],xmin,xmax)

integrates data in workspace ‘w[1]’
between xmin and xmax and saves in new
workspace ‘w_int’

w_rebin=rebin:lin(w,0.0,0.01,1.0)

perform a linear rebinning of the x-axis of
workspace ‘W’ between 0 and 1, with a bin
size of 0.01, and save the rebinned data in a
new workspace ‘w_rebin’

writexye s(100) “data.txt”

writes data in spectrum 100 into the ascii
file ‘data.txt’ in 3-columns, x, y and error

writexye w “data.txt”

writes data in workspace ‘W’ into the ascii
file ‘data.txt’ in 3-columns, x, y and error

d w10 T1

displays data in workspace ‘w10_T1’ (for
example containing data for 10" detector at
1** measured Temp)

d w10 _T1-0.50.500.1

constrains the display of data in workspace
‘wl0_T1’ to anrange in x of -0.5 t0 0.5, and
inyof0to0.1

a/pc Sblack; d w10 _T1

displays data in workspace ‘w10_T1’ in
black [a/pc = alter plot colour]

a/pc Sgreen; p wl0_T2

plots data in workspace ‘w10_T2’ in green
over that already displayed with ‘d w10_T1’

t/logy toggles to log-scale on y-axis

d/mw displays data in workspace ‘w’ with markers
d/lw displays data in workspace ‘w’ with lines
d/ew displays data in workspace ‘w’ with errors
a/b5 alters binning to every 5

c/h shows cursor (press ‘ctrl+x’ to show x-value,

or ‘ctrl+y’ to show y-value; press ‘e’ to exit)
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Appendix C: Summary of input/output files for programs

PROGRAM INPUT files OUTPUT files
ACORN .MUT, .IPG or .IMI .ABS
ANA .DIF or .DIN
ANALYSE PG or .IMI .IBG or .IAG or .IBM or .IAM
CALIB IRIS_detector.calib or IRIS_detector.calib or
OSIRIS_detector.calib OSIRIS_detector.calib, .DET
CONV>WIDTH .Q* FW<n><m>, . AM<n><m>,
.El<m> or WAT1, .WAT2
.WAT<n><m>, or .SEO, .SE1,
.SE2, .SE3
DEMON .RAW or .SAV or .s<m> .DIF
DORIAN
DMERGE .DIF, diffr.par .DIM
DNORM .DVN .DIN
DVAN .RAW or .SAV or .s<m> .DVN
ELWIN IPG or .IAG or .IBG or .IMI or .ELQ, .ELF, .MSD
.JAM or .IBM
EXPORT .RAW or .IPG or .IAG or .IBG or .SPE or .DASC
Ml or .IAM or .IBM
FQT FIT FQT FQT_F<n><m>
FURY .RES, .IPG or .IAG or .IBG or .IMI | .FQT
or .IAM or .IBM
ICON .RAW or .SAV or .s<m> PG or .IMI, .GRP
IONIAN
ILINES .RAW or .IPG or .IAG or .IBG or JALLPT or .ISLPT
Ml or .IAM or .IBM or .ASC,
.RES
JUMP FIT FW<n><m> .CEFIT, .CELPT or .SSFIT, .SSLPT
LPT OUTPUT .Q*LPT N/A
MINUS PG or .IMI .MSLPT, .MSC
MSD FIT .MSD .MST, .LINE_LOG
MUT .IPG or .DIF .MUT
POLY FIT FW<n><m> .POLY_LOG
QL FUNCTION .RES, .IPG or .IAG or .IBG or .IMI | .Q2LPT, .QL1, .QL2, .QL3,
QL DATA or .IAM or .IBM FW<n><m>, . AM<n><m>,
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.El<m> or .QWLPT, .QLW,
WAT1, WAT2, WAT<n><m>,

QL PLOT .QL* N/A
RESMEM .RAW or .SAV or .s<m> .VAN, <analyser>.RES
RESNORM <analyser>.RES, .IPG or .IAG or .RES
.IBG or .IMl or .IAM or .IBM
S(Q,w) .RAW or .SAV or .s<m> .SQE, .SPE

STR FUNCTION

.RES, .IPG or .IAG or .IBG or .IMI

.QSELPT, .QSE, .SE1, .SE2, .SE3,

or .IAM or .IBM .QSB, .QSS, .Elxm>
STRETCHED>BETA/SIGMA | .QSB, .QSS N/A
SWIFT .RES, .IPG or .IAG or .IBG or .IMI | .Q<n>_<m> or E<n>_<m> or
or.IAM or .IBM P<n>_<m> or S<n>_<m>

TRANS

.TRM
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Appendix D: IDA Command Language (ICL) Glossary

1. ICON

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

aco — defines the analyser
aco energy first-spectrum last-spectrum analyser-code
where energy = analyser energy
first-spectrum = first spectrum to be grouped
last-spectrum = last spectrum to be grouped
analyser-code = code for reflection
analyser-code = 1 for PG002; =2 for PG004;
=3 for MI002; =4 for M1004; =5 for MI006
(eg for PG002 the default values are 1.8450 3 53 1)

map — defines the grouping
map group-option number-groups number-spectra
where group-option = coding for type of grouping
number-groups = number of groups
number-spectra = number of spectra in group

grps_out — creates output file of grouping scheme (optional)
the filename format is “PG” or “MI”, analyser-code, “OP” & group-option with
extension “.grp”

grps_in —reads in the grouping scheme. Can be used instead of map.
grps_in filename
where filename is the name of the file & it assumes the extension is

det-bal — sets of the detailed balance correction
det_bal option temp
where option = 0 for off, = 1 for on
temp = temperature in K (when on)

ic_first — runs icon for 1 run number (this can be repeated to create individual output
files for each run number specified)
ic_first runnumber
where runnumber = run number

to add runs into one output file (the output file will have the run number of the first run)
ic_first runnumber — for first run
ic_loop runnumber - for each subsequent run to add
ic_ave number-runs
where number-runs = total number of runs

write_int - creates an output file (if required)
the extension will be “.ipg” or “imi” according to analyser-code
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2. DEMON

2.1

2.2

2.3

2.4

dif — defines the spectral range
dif first-spectrum last-spectrum
where energy = analyser energy
first-spectrum = first spectrum to be grouped
last-spectrum = last spectrum to be grouped
(default for QENS mode on IRIS is 105 112)

demon_first — runs demon for 1 run number (this can be repeated to create individual
output files for each run number specified)
dem_first runnumber
where runnumber = run number

to add runs into one output file (the output file will have the run number of the first run)
dem_first runnumber — for first run
dem_loop runnumber - for each subsequent run to add
dem_ave number-runs
where number-runs = total number of runs

demon_int int - creates an output file (if required)
the extension will be “.dif”

3. ANALYSE

3.1

3.2

3.3

3.4

sandc — reads data for sample & container
sandc sample-run can-run
where sample-run = runnumber for sample
can-run = runnumber for container

for subtraction with no corrections:
subtr factor
where factor is the scaling factor for the container, so that S=S-factor*C;
default=1.0

for subtraction with corrections:
corr can-option factor
where can-option =1 for no can; =2 with can
factor is the scaling factor so that S =S-factor*correction*C;
default =1.0

write_int - creates an output file (if required)
set/extension outExt
where outExt is the extension for the output file
the convention is :
for graphite with input “.ipg”, output is “.ibg” for subtr or “.iag” for corr
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for mica with input “.imi”, output is “.ibm” for subtr or “.iam” for corr

4. dMerge

4.1 read_diffm — reads in input files
read_diffm runnumber run-sequence number-runs
where runnumber = runnumber
run-sequence = sequence number
number-runs = number of runs
this command is repeated number-runs times with run-sequence increasing from
1 to number-runs

4.2 dm_ran — defines the d-range to be used for each run
dm_ran runnumber run-sequence d-min d-max
where runnumber = runnumber
run-sequence = sequence number
d-min = minimum d for that run
d-max = maximum d for that run
runnumber & run-sequence are the same as those in 4.1

4.3 dm_start — defines the increment in d-spacing & starts the merging
dm_start d-increment
where d-increment = increment in d-spacing, same for all runs

4.4 dm_save int - creates an output file (if required)
extension is “.dim”

5. Fury

5.1 sw_read — reads the sample & resolution data
sw_read sample-run res-runn
where sample-run = sample runnumber
res-runn = resolution runnumber

5.2 fugue — starts the transforming
fugue e-min e-inc e-max unit-option ms-option
where e-min = minimum energy
e-inc = energy increment
e-max = maximum energy
unit-option =1 to normalise to unity, =0 not normalised
ms-option = 1 for MS corrections, =0 no corrections

5.3 fury_int - creates an output file (if required)
set/extension “fqt”
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6. Export

6.1 read_int —reads data
read_int runnumber
where runnumber = runnumber

6.2 export-bin — defines energy range
export_bin emin emax einc
where emin = minimum energy
emax = maximum energy
einc = energy increment

6.3 for SPE format output
export_file 1 runnumber
where runnumber = runnumber

6.4 for DAVE format ouput
export_file 2 runnumber floor
where runnumber = runnumber
floor = minimum value for data (default 0.0)
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