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1.0 PAN Overview

11 What is PAN?

PAN is a general-purpose curve-fitting utility with a graphical user interface
written in IDL. This means that you must have IDL running on your computer to
run PAN. T wrote PAN using IDL v5.4 but it might work ok on earlier versions of
IDL. You can use PAN to fit your ASCII data to any one of a library of fit
functions and/or type in your own custom fit function. There is no limit to the
number of functions to which you can fit your data but more functions result in
more computation time.

PAN was written such that the amount of typing done by the user (in entering
initial parameter guesses, for instance) is minimized. This was accomplished largely
through the use of IDL's sophisticated API toolkit. One of the features of this
program is that the user can select a function from the built-in library and use the
mouse to specify amplitude, position and width, all with a few mouse clicks.

1.2 Howdo I get PAN?
You can download PAN from
ftp://ftp.ncnr.nist.gov/pub/staff/dimeo/pan.zip.

1.3 How do I launch PAN?

Simply unzip the file onto your computer and make sure that the new folders
created on your computer are your local IDL path. Type PAN at the IDL command
prompt to begin:

IDL> pan

After a few moments, you should see a screen similar to that shown in figure 1.


http://www.ncnr.nist.gov/staff/dimeo/idl_programs.html
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Figure 1 Main interface for PAN.
14 HowdoI get PAN to read in my data?
Your data can come in two varieties in which PAN will read it: (a) single group or
(b) multiple groups
a. 3-column tab- or space- delimited: x,z,zerr where x is the
independent variable, z is the dependent variable, and zerr is the
measurement error in the dependent variable.
Example: Simple data set consisting of x, z and zerr
0.000 1.000 1.000
2.000 4.000 2.000
6.000 9.000 3.000
b. Grouped ASCIT data: x,y,z,zerr where x and y are the independent

variables, z is the dependent variable, and zerr is the measurement
error in the dependent variable.
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Number of

#
5
# Number of
3
#

xvalues:
-2.0000000
-1.0000000
.00000000
.0000000
.0000000
yvalues:
.250000
.00000
.75000
Group: O
229.00000
451.00000
4380.0000
455.00000
209.00000
# Group: 1
200.00000
426.00000
3260.0000
393.00000
219.00000
# Group: 2
203.00000
320.00000
2103.0000
333.00000
232.00000

HRROHFENRO

15.
21.

66

21.

14

14

20.
57.
19.

14

14

17.
45.
18.
15.

All lines that begin with a hash # are comment lines and are ignored
by PAN. PAN expects the first number to appear without a hash mark
to be the number of x values and the second without a hash to be the
number of y values. The y values follow next and then two columns of
z and zerr grouped by their y value.

Example: In this example we have 5 xvalues and 3 yvalues resulting in
15 total data (z) points. The value of z at x=-2.0 and y=1.0 is 200.
The corresponding error, zerr, is 14.1.

x-values

y-values

132746
236761
.181568
330729
.456832

.142136
639767
096410
824228
.798649

.247807
888544
858478
248288
231546

If you were to read this data file into PAN, you would see z plotted as a function
of x and use the GROUP SELECTION slider bar to change the value of y.

2.0 PAN Controls

Figure 1 shows the main interface for PAN. In this section we describe the
controls and various menu options.
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There are fwo menus, FILE and PRINT, located at the top of the main interface.

2.1 FILE menu
The file menu is shown in figure 2 below and the options are described below the
figure.

#j|PAN: Peak Analysis

File Prink

Load 3-col ascii data
Load grouped ascii daka
Load test data

Save fit parameters as bexk

Read in fit parameters
Display current file informakion
Preferences

Quit
Figure 2 File menu options.

Load 3-col ascii data
format described in section 1.4

Load grouped ascii data
format described in section 1.4

Load test data
used in the tutorial in section 4

Save fit parameters as text
all fit parameters, uncertainties and v? values are saved into an ascii file

Read in fit parameters

all fit parameters are restored from the same ascii file that was created with
Save fit parameters as text

Display current file information
displays filename of current data file

Preferences

Launches dialog shown in figure 3. Details described below. Note that this is a
persistent dialog and will close only after the user presses the Dismiss button. If
you change one of the fields and press Accept, the dialog will remain but PAN's
preferences will be updated.
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&l PAN-User Preferences x|

|1zer preferences

v Fit all groups ta zame madel

[ Use dialogs for parameter initial gueszes

[ Enforce #range ™ Enforce y-range

min[]|9.0000 minfy)|0.0000
mazx[x]|1.0000 mafy)|1.0000

W-ais IaI:uE:I|H | y-axiz label |Jr' |

Lawer fit limit|0.000000 | Upper fit limit] 1.00000
b airnuim fit iterations

Aocept | Dizmizz |

Figure 3 Preferences dialog.

Fit all groups to same model

After you specify the curve components for a single data group, if you select FIT
ALL GROUPS, each group will be fit with a model identical to the first one.
Otherwise each group can have a different model.

Use dialogs for parameter initial guesses
When this box is checked the user enters the initial guesses in a dialog box rather

than using the mouse to specify location, widths, etc.

Enforce x-range/Enforce y-range/min (x)/max(x)/min(y)/max(y)

When checked, Enforce x-range and Enforce y-range cause the PAN display
to show only the limits listed in min(x), max(x), min(y), max(y). These
text fields are editable and allow the user to change the viewing range. Note also
that, when the Enforce boxes are unchecked, the user can change the viewing
range by pressing the left mouse button and dragging a rubberband box around the
desired view region. A right mouse button press results in autoscaling the range.

x-axis label, y-axis label
These text fields allow the user to specify the plot axes in the main PAN display.
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Lower fit limit, Upper fit limit
These text fields allow the user to change the range over which to fit the data.
The fit region is delineated by vertical dashed lines.

Maximum fit iterations

From time to time the fit algorithm may get stuck and not converge to a solution.
In this case, PAN will stop fitting when it has reached the maximum number of fit
iterations. The default is 200 but the user can change this value.

2.2 PRINT menu
The Print menu is shown in figure 4 below and the options are described below
the figure.

File | Print
B Print screen to . JPEG File:
——  Print ko P5 file
Print data and fits o bext File

Figure 4 Print menu options.

Print screen to .JPEG file

This selection will print the contents of the main display window, the residuals
window if a fit is present, the fit parameters with uncertainties and %° (if fit is
present), to a JPEG file.

Print to PS file

This selection will print the contents of the main display window, the residuals
window if a fit is present, the fit parameters with uncertainties and %° (if fit is
present).

Print data and fits to text file

This selection prints data from all groups into three columns (x,z,zerr) for each
group if no fits are present. If fits are present the number of columns increases
fo 3+1+n___. The first three columns are x,z,zerr. The fourth column is the
overall fit. The remaining n_,___ columns contain the fit components evaluated at x.
2.3 Select function dropdowh menu

This menu, shown in figure 5, allows the user to select which curve to add to the
overall fit function. After selecting one of these functions, the user is given
instructions in the text display (to the right of the main plotting window) on how to
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specify the initial parameter values for the function using the mouse (if the
preference has been set to always use a dialog then a dialog will appear).

&l |PAN: Peak Analysis

File  Prink

I Select function

gaussian
lorentzian
. |ognormal
L oHo
step
backaround
userfunction

Figure 5 Select function dropdown menu.

If the user selects userfunction then curve entry dialog appears (figure 6)
allowing the user to enter his/her custom fitting function. Note that this custom
fit function must be written in IDL syntax with the independent variable specified
as x in the expression, and the parameters specified by elements of an array, p.
The example shown in figure 6 is that of a quadratic equation with fit parameters
p[0], p[1]. and p[2].

x
e.q. p[OJ+p[1]*x+p[2]*x"2
plOl+p[1]"x+p[2]"x"2

Save Expreszion | Restore Exprezsion | Accept | Cancel |

Figure 6 User function curve entry dialog.

If you will use the function on more than one occasion then you can save it by
pressing Save Expression. This will save it as an ASCIT file. You can read the
expression back in using this same interface an pressing Restore Expression.
After pressing Accept the dialog shown in figure 7 appears allowing the user to
enter the initial parameter values.
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&l|PAN Parameter Information 5[

LISERFUMCTICM

USERFUMCTION

“alues  Fixed Set Low Lower Limit  Set High pper Limit Tie

pi0][1.0000000 | [~ pfo] [ pl0]  p@I0000000 | [ pjo]  po)[0000000 ] T pfo)
pii.000ooo0_| T el et pyfooooon | T BM - pgfoooooon | Tl
pl2]]1.0000000 | SLEREL pl2]0.000000 | M pl2][o.000000 | L el

plOJ+p[1 Farp[2]"2

Apply and Dizmizz |

Figure 7 Parameter entry for user function dialog.

If the user selects user macro function then he/she can type in more than a
single-line expression as in the user function. This allows for much more
complicated fitting functions. For details on requirements of this macro function
consult the PDF help on user macro functions (available from the PAN help menu).

The remaining controls in the left hand control panel of the main PAN interface
are listed below.

Group selection
This slider control allows user to view the different groups, i.e. change the y-value
to y,, say, to look at z=z(x,y=y,).

Clear all curves
If curves (or a fit) are present then this will remove all of the fits from all of the
groups.

Modify fit parameters
Pressing this button launches a parameter modification dialog as shown in figure 8.
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E]PAN Parameter Information 1[

BACKGROUMND

BACKGROUMD

Walues Fixed Set Low Lower Limit ~ Set High Upper Limit Tie

cffzet|0.048521403) [ offset [ affset offzet|0.000000 [ offset affzet|0.000000 [ affset
ope|10eBa43721] | sope  [sbpe o mooooon | [ oskee o Mooooon | [ sleee

Apply | Dizmizz |

Figure 8 Parameter modification dialog.

This dialog lists all of the curves in the currently selected group (as specified by
the Group selection slider control. The example shown in figure 8 shows that
one of the curves in the current fit is the sloping background. The current values
are shown as well as a number of check boxes (all unchecked). Any of the these
values can be fixed at some value by checking the box marked Fixed.
Furthermore you can impose upper and lower limits on any of the parameters by
checking the appropriate set Low or Set High boxes and typing in the
appropriate limits in the text field labeled Lower Limit or Upper Limit. In
addition, any of the parameters can be tied together by checking the Tie box on
the appropriate parameters.

When there are more than one curve in the fit you can access the other curves via
the dropdown menu in the upper left corner of this dialog as shown in figure 9.

x
LOREMTEIAM VI

BACKGROUMND
{LOREMNTZ1AMN
(LOREMTZLAM

[ues Fired Set Low Lower Limit — Set High Upper Limit Tie

area 0.40201367 I_ areg I_ dared dalea 0.000000 I- area dared 0.000000 I_ dared
certerf[2 353ty | [ ocenter  [eenter . fyppooon | [ oeeter o ofoooooon | T enter
™ FwHM [ Fu/HM I~ FwHM I~ PuwHM
FusHp |2.0107106 Fu/HEA | 0.000000 FudHE4 (0. 000000

Apply | Drismizs |

Figure 9 Parameter modification dialog showing multiple curve entries.
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Clear current curves
If curves (or a fit) are present then this will remove the fit from the currently
selected group.

Remove selected curve
Set the slider labeled Curve selection to the curve number you wish to remove
from the currently selected group and press this button to perform this action.

Curve selection
Set the slider to the desired curve as listed in the right hand text panel of the
main display (see figure 10).

=10l x|

Curve 1: BACKSROUND |« |
#0: offset: 4 974e-002 +/- 4.51%-004
#1: zlope: 5.32¥e-005 +/- 4. 268e-005
curve 2: LOREMNTZIAM

#2: area: 3.270e-001 +'- §.411e-003
#3: center: -2 97 6e+000 +'- 2.132e-002
H4: By'HM: 2.013e+000 +/- 6.906:-002
Curve 3: LOREMTZEIAM

#5: area: 3.128e-001 +'- §.1932-003
#6: center: 3.047Te+000 +- 2.1422-002
#7: PdadHm: 1,97 4e+000 +- 6.893e-002
Curve 4: GALSSTARN

#8: area: §.744e-001 +'- 5,97 5e-003
#9: center: 7.122e-004 +'- 3.117e-003
#10: PAYHA: 1.002e+000 +- &.3952-003

Chi-squared: 1.019 |
1| | »

Figure 11 Right hand text panel displaying curve information.

Fit current group
Pressing this button results in the current group displayed to be fit to the model
selected by the user.

Fit all groups
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Pressing this button results in all of the groups listed in the text box labeled
Groups to fit fo be fit to the same model if this is the preference set in the
Preferences dialog by the user.

Interrupt fit

If the fit "gets stuck” in a local minimum then you can press this button to stop
the fit. Pressing it again resumes the fit. Note however that if it gets stuck and
you don't press this then the fit routine will continue trying to fit it until the
maximum number of fit iterations are reached (as specified in the Preferences
dialog).

Groups to fit
This text box specifies which groups will be fit if the user presses the Fit all
groups button.

Fitting status
If fitting this reads "fitting" else it reads “resting”. This is useful when deciding
if the fit routine is "stuck”.

View CORR matrix

Image display of the correlation matrix. If N parameters are used in the fit then
the display is a colored image composed of N? pixels (see figure 10). Move the
cursor over the individual pixels to see which parameters are most correlated.
Note that the main diagonal of the image should be the most correlated since that
is the location of the parameters correlated with themselves. The off-diagonal
elements provide the most useful information. Pressing the button labeled Top 10
Correlated Parameters results in a dialog pop-up displaying the top 10 highly
correlated (and anti-correlated) parameters.

Display fit parameters
Displays the current fit parameters in the text box on the right hand side of the
main interface (see figure 11).

Plot fit parameter
If you have fit multiple groups with the same model then you can plot the group
dependence of one of the parameters (see figure 12).
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#f| Correlation Matrix x|

I:l:urrelati-:unlﬂ. 7E0151 Change Calor Table

P1 |t4: FwHM P2[#2: area

Top 10 Cornelated Parameters I CILIT |

Figure 10 Image display of the correlation matrix. High intensity (white) indicates large positive
correlation and black indicates large anti-correlation. Note that the white stripe across the main
diagonal is due to the self-correlation of each parameter.
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anarameter plotting utility -0 ﬂ
Pmamemrﬁ[::::::] Accept

cenler

A AN:

[

1ORENT

Save | Print | JPEG | Add plot tolagfie | Dismiss |

Figure 11 Example of plotting the group dependence of parameter #6 of the fit.

The user can save the output in 3-column ascii format that can be read back into
PAN for further analysis, Print to a postscript file, write plot out as a JPEG file,
and/or add the plot o an HTML log file if open.

Plot EISF
This is a function that neutron scatterers use called the Elastic Incoherent

Structure Factor. It has a similar look as the Plot fit parameter interface
does and the user specified those parameters that correspond fo the elastic
integrated intensity and the quasielastic integrated intensity.

Rebin data
This selection prompts the user to define a new range over which to define the

data as well as specify how many points (bins) to redefine it. Note that you cannot
rebin data onto a finer binning (i.e. smaller bin width)
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Restore original data
This selection restores the original binning of the data.

Bootstrap Monte-Carlo Error Analysis

The latest release of PAN now includes the option to use the Bootstrap Monte-
Carlo method to perform error analysis on the fit parameters. In this technique a
series of synthetic data sets are constructed based on the values of the original
data set as well as the experimental uncertainties for the data. In particular a
normal distribution whose standard deviation is set by the experimental
uncertainty for each point and whose centroid is set by the value of the data point
is used to synthesize a new set of data. The synthetic data is fit to the model
selected by the user. This is typically done a large number of times and the
resulting parameters are stored and the mean and standard deviation of the
resulting parameters are used to calculate the final parameter values and
uncertainties. This method is described in some detail in Numerical Recipes (in the
section on Confidence Limits on Estimated Parameters).

In order to use this functionality in PAN you must first fit the data set with a
model using the conventional means: set the initial guesses and press fit current
group. Then type the number of synthetic data sets you wish to use for the
estimation in the dialog shown below (lower left hand corner of the PAN interface).
Finally press the button labeled Monte-Carlo error estimate. This will perform the
error analysis only for the current data set. This could take some time, the exact
time depending on the number of synthetic data sets and the complexity of the
model. Since this can be a time-consuming process, a progress bar appears that
shows how far the calculation has proceeded. It is recommended that you attempt
this for a small number of synthetic data sets (5-10) so that you have some idea as
to how long it will take beforehand. Note that the progress bar contains a cancel
button that, when pressed, will stop the Monte-Carlo simulation.

# of MC data zets
|1 an

Fante-Carla errar estimate

Dialog entry and execution button for bootstrap Monte-Carlo method.

HTML Log Controls
You can save details of your session in a web-type of format in order to make your
results available to a wider audience. PAN will create an HTML file that contains
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any of the figures generated during your session. You can distribute the folder
containing the web page and JPEG files to collaborators, for instance, so that they
can review the quality of fits.

The controls for the HTML log output are shown in figure 13.

HTHL Log Controls HTHL Log Controls

Create new HTRL log file | [Ereate new HTHML log file |
Open exizting HT ML log file | [Hpen exzting HTRML log file |
Erter comrmet | Enter comment |
£dd plot to lag | Add plat ta lag |
Claze HTHL lagfile | Cloze HTML log file |

Log file status: Log file status:
||:I|:|seu:| | |-:||:|en |

Loqg file name Log file name

| | |E: 'xbhd'xdave_develnpment'xd|

Figure 13 HTML log output controls.

In figure 13, the same controls are seen when an HTML log file is closed (left
panel) and when open (right panel). When no log file is open, you have the option to
create a new log file or open an existing one and append new plots and/or
comments. If you create a new HTML log file then you will be prompted to specify
a directory name that will hold the contents of the log file as well as the log file
itself, a user name, and a title for the log file. Once the file is opened then the
user can add a comment by pressing the Enter comment button or add a plot with
a fit to the data (and parameters) by pressing the Add plot to log button.
Also, the user can add a plot of the EISF or the group dependence of some
parameter just by pressing the Add plot to log file button in the appropriate
interface.

3.0 Fit functions available in PAN
The functions available in PAN are:

Gaussian

Lorentzian

Lognormal

Damped harmonic oscillator
Background
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Smooth step function
User function

Description of PAN Fit Functions

Gaussian
1 X=X 2
f(X;A, XO,W) _ A e_E((W/z.e?M)]
J2r(W/2.354)
A integrated area

Xo.  mean of distribution
W:  full-width at half-maximum

Lorentzian
wW A
fiX;A, X, W)=—
( o W) 21 (x — X )* +(W/2)°
A integrated area

Xo mean of distribution
W:  full-width at half-maximum

Lognormal
Distribution function for a random variable whose natural log is normally

distributed. Note that this distribution uses absolute values so that it is
symmetric about E = 0.

1 Inflx{xo|)\?
A A
f(X;A,X,,0)=—————=¢
( ’ ) 2|x|\/21w2
A integrated area

Xo:  mean of underlying gaussian distribution
c: standard deviation of the underlying gaussian distribution

You can use these parameters to get the mode, Xmode, and standard deviation, SD,
of the lognormal distribution via:
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GZ
Xmode zexp XO “r‘?

SD = \/exp(Zxo + GZXGXp(GZ)—l)

The parameters x, and ¢ are actually displayed whenever you choose to display the
fit parameters.

Damped Harmonic Oscillator

VAW 1 B 1

T2 | (x=x, P+ (W12 (x+x,) +(W/2)
Note here we are explicitly assuming that the units of the independent
variable, x, are meV so that the temperature units are Kelvin.

f(x;A, Xy, W)= N(x

A:  amplitude of function (NOT AREA!)

X,:  center of each Lorentzian component

W:  full-width at half maximum of the lorentzian component
N(x): Bose occupation factor defined as

N(E;T)= (1— exp[— %D_l

T Temperature in Kelvin

Smooth Step Function
This function is sometimes more useful than a sloping background if the measured
background has a smooth transition from one flat level to another.

f(x;A,xo,W):é 1+erf X~ %
2 2(W/2.354)

A Amplitude of transition
Xo:  location of midpoint of transition
W:  full-width at half maximum of the fransition

Sloping Background

f(x;m,b)=mx+b
m:  slope
b: y-intercept
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40 Analyzing data with PAN: An example

We can analyze some simulated neutron scattering data to show how to use PAN in
some detail. If you are a non-neutron scatterer, don't worry..this is just noisy,
peaky data used to illustrate how to use PAN. In particular, we will load in the test
data set, fit an appropriate model to the data, and extract the group-dependence
of some important parameters.

First launch PAN if it is not already running. Next, select File—>Load test
data. In a few moments a data set that contains a large central peak and two
small satellite peaks corrupted by noise should appear. Also, the GROUPS TO FIT
text field should have been updated to read "1-20" indicating that there are now
20 groups (or Q-values for you neutron scatterers). You can move the slider
control labeled GROUP SELECTION and the data displayed in the window will
change. As you move to larger detector numbers, the central peak will be
accompanied by two growing satellite peaks (this data simulates a rotational
tunneling spectrum taken on a neutron backscattering instrument). Move the slider
control so that you are viewing group (detector) 6. Click the right mouse button so
that you autoscale. If you wish, you can hold the left mouse button down and drag
a rubberband-type zoom box across the plot to enlarge a particular portion of the
data window. A right mouse click will always result in zooming out all the way.

We will fit this group first and then fit the remaining groups automatically. The
data looks like it has 4 components. The central peak looks approximately
Gaussian, the two satellite peaks are approximately Lorentzian, and there is an
underlying offset (a background level). Choose background from the drop-menu
called select function. Move the cursor into the plot window and hold down the
left mouse button. A dashed line should appear across the extents of the data
plot. As you move the cursor up and down in the data window while holding down
the left mouse button, the dashed line should follow the cursor. This action is
used to specify the offset of the overall model function. Once you are satisfied
with the level, release the left mouse button. Now hold down the left mouse
button again and move the cursor around the data window. You should see the
slope of the line change and pivot about the midpoint of the x-axis. Once you are
satisfied with the slope, release the left mouse button. For this function, the
slope should be quite small.
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Next we will add a Gaussian curve to model the central peak. Choose Gaussian
from the Select function menu. Move the cursor over the plot window and hold
down the left mouse button. A Gaussian should follow your cursor movements both
in location and in height. Change the vertical position to change the Gaussian peak
height and change the horizontal position to change the Gaussian peak center.
Once you are satisfied that the peak has the correct amplitude as that of the
central data peak and is located at the correct position, release the left mouse
button. Next hold down the left mouse button and move the cursor horizontally,
thus changing the width of the curve. Once you are satisfied with the width
release the left mouse button.

Next add a Lorentzian to fit the satellite peak to the left of the central peak.
The method to change the amplitude, center, and width of the Lorentzian is
exactly the same as for the Gaussian. Finally, add another Lorentzian to model the
satellite peak to the right of the central peak.

You have just specified the initial guesses for the fit using the mouse and now it is
time fo fit the model to the data. You can look at the actual guess values by
pressing the Display fit parameters button and the values should appear in
the text box on the right hand side of the main interface. Next press the button
named Fit current group. In a moment you should see the result of a least-
squares fit of the model to the data. Your final answer may be different but mine
is shown below in figure 14. You can see the residuals plotted in the bottom window
which, in addition to the % value, provide a visual goodness-of-fit. The residuals
are defined as

i 7 ifit -7 ?ata

i '

Gj
where c; are the uncertainties on the data points (zerr). If you have modeled the
data well then the residuals should vary between +1, as shown by the horizontal
dashed lines. It looks like we have a good fit in figure 14.
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Figure 14 Fit of model to data for current group.

The model parameters with uncertainties are found in the text panel displayed to
the right of the data window.

The next part of the analysis we want to do is to fit all of the groups. However we
need to be careful at this stage. Scroll the Group selection slider control down
to group 1 and notice how small the satellite peaks have become. There is a
possibility that the least-squares routine will have trouble fitting this same model
to this data. Therefore we would like to impose a constraint on the area and width
of the satellite peaks. Move the Group selection slider control back to group 4
and press the Modify fit parameters button. Set the lower limit for the areas
and FWHM (full-width at half maximum) for the Lorentzians (select them using the
dropdown menu as shown in figure 9). This means that you need to check the Set
low boxes for the Lorentzians and make sure that the Lower limit boxes equal
0.0.

When you have finished this, press the button labeled Fit all groups. You
should see fits being performed for each group starting with group 1 and finishing
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with group 20. Once it is finished you can change the Group selection slider to
inspect each fit. Whenever a new group is displayed with its fit, its fit
parameters, uncertainties, and y° value are also displayed in the text panel to the
right of the data window for you fo examine.

Now we would like to look at the dependence of the peak position of the Lorentzian
to the right of the central peak on the group (i.e. the Q-dependence of the peak
position). First we should note which parameter and curve this corresponds to in
terms of our notation discussed above. Inspection of the parameters (see figure
12) indicates that this parameter is #6. Press the Plot fit parameter button
and type in 6 in the field labeled parameter #. Press Accept and you should see
data that looks similar to that shown in figure 11. You can save these parameters
and errors in a three-column formatted ASCIT file, print to a postscript file, zoom
into the window using the same mouse operations as in the main PAN application,
and/or exit the plot utility. You may choose to examine the group-dependence of
any of the fit parameters by simply specifying the curve and parameter using the
technique discussed above.
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