Version 6

Tutorial Manual

By Microcal Software, Inc.



Copyright

Microcal, Origin, and LabTalk are either registered trademarks or trademarks of Microcal Software,
Inc.

Microsoft, Windows, and Windows NT are registered trademarks of the Microsoft Corporation.

8 1999 Microcal Software, Inc. All rights reserved.

The software (including any images, "applets,” photographs, animations, video, audio, music and text
incorporated into the software) is owned by Microcal Software or its suppliers and is protected by
United States copyright laws and international treaty provisions. Therefore, you must treat the
software like any other copyrighted material (e.g., abook or musical recording) except that you may
either (a) make one copy of the software solely for backup or archival purposes, or (b) transfer the
software to a single hard disk provided you keep the original solely for backup or archival purposes.
Y ou may not copy the printed material s accompanying the software, nor print copies of any user
documentation provided in "onling" or dectronic form.

Grant of License

This Microcal Software End-User License Agreement ("License") permits you to use one copy of the
Microcal Software product Origin, which may include user documentation provided in "onling" or
electronic form ("software"), on any single computer, provided the software isin use on only one
computer at any onetime. If this packageisalicense pack, you may make and use additional copies of
the software up to the number of licensed copies authorized. If you have multiple licenses for the
software, then at any time you may have as many copies of the softwarein use as you have licenses.
The softwareis "in use" on a computer when it is loaded into the temporary memory (i.e., RAM) or
ingtalled into the permanent memory (e.g., hard disk, CD-ROM, or other storage device) of that
computer, except that a copy installed on a network server for the sole purpose of distribution to other
computersisnot "in use'. If the anticipated number of users of the software will exceed the number of
applicable licenses, then you must have a reasonable mechanism or process in place to ensure that the
number of persons using the software concurrently does not exceed the number of licenses.

Technical Support

Support hours are 8:30 A.M. to 6:00 P.M. EST. Users must have their Origin serial number ready.
Users who have not yet registered with Microcal Software, Inc. should be prepared to register upon
caling for technical support.

1-800-969-7720 (U.S. & Canada) Microcal Software, Inc.
Tel: +413-586-2013 One Roundhouse Plaza
Fax: + 413-585-0126 Northampton, MA 01060

tech@microcal.com USA



Contents

Contents

Tutorial 1: Plotting Your Data 1
O 11 0o [F o (' BT TP TR PR RPN 1

1.2 IMPOrtiNG YOUE DELAL........eiiiiieieiie ettt ettt sbe et e st e e sbe e e saeeesneeaan 1

1.3 Designating Worksheet ColumnS @S Error Bars.........ccooceieiiieiiie e 2

1.4 PIOING YOUE D@EAL......eeiteiiiiieitiee ettt ettt ettt ettt ettt sae e e sabe e sbe e sbe e e sbe e e saeeesnreaaas 3
Focusing on aRegion of Your Graph ... 3

1.5 Customizing the Graph ........c.eiie e 5
Customizing the Data PlOL..........coueiiiiiii e 5

CUSIOMIZING thE AXES....ce ettt ettt e rbe e saee e sare e 6

Adding TEXE tOThE Graph ... ..ooieeiiiiie e 7

1.6 SAVING YOUF PrOJECE.....ei ittt ettt ettt ettt sae e sabe e s be e s be e e sbe e e sneeesnbeaaa 9
Tutorial 2: Exploring Your Data 11
2.1 INEFOOUCTION ...ttt n e enn e 11

2.2 Transforming ColUMN VaIUEBS.......ccoueiiiiiiiiii et 12

2.3 SOrtiNG WOrKSNEEE DALa.......cuveeiieiiiiieiee ettt ettt et e sne e 13

2.4 Plotting a Range of the WOorksheet Data...........c.eeieriiiiieiiieiiee e 15

2.5 Masking Datain the Graph ...........coiiiiiiee e 17

2.6 Performing a Linear Fit on the FLUOR Data Plot..........coovieiiiiiiiniieeee e 19

2.7 SAVING ThE PIrOJECL ....ce ittt ettt e b e e sate e s e s be e e 21
Tutorial 3: Creating Multiple Layer Graphs 23
S L INEOUUCTION ...ttt sttt sne s n e e e nne e 23
3.20penNinNg the PrOJECt File.......oieiiiiieiceee e 23

3.3 Viewing Origin's Multiple Layer Graph Templates...........cccoooeiiiiiiiiinie e 23

3.4 Designating Multiple X Columnsin the Worksheet ... 25

3.5 Creating a Multiple Layer Graph..........ooeioiiiiiiie e 25
Arranging Layersin the Graph WINAOW ............cooceiiiiiiiiiniieeee e 28

Adding Datato the NEW LaYEr'S ........coociiiiiiiiieeiiee et 30

LINKING AXES... ettt ettt ettt ettt et e e sbe e sate e sabe e s abe e et e e e saeeeeaaeesnbeeaa 31

3.6 CUStOMIZING thE LEJENM ... 32

3.7 Saving the Graph @S a TEMPIELE..........eiiiiiiie e 34

Contents - iii



Contents

Tutorial 4: Nonlinear Curve Fitting 37
N R 1 a1 (oo (0 w1 o o LTS P PO P PP OPROPRO 37
4.2 Fitting from the MENU .......cooiuiiii et 37
4.3 Fitting USING the TOOIS......coiiiiiiii ettt 38
4.4 TheNonlinear Least SQUareS FItter .........cooiiiiiiiiie et 38

THEBASICIMOUE. ......coiiiiieeet e e 38
The AQVaNCet MOTE. ........cciiiieee e 39
4.5 Fitting a Dataset Using Your OWN FUNCHION ........c.eooiiiiiiiiiii e 40
Opening the Project File.........coo i 40
DefiNiNg @ FUNCLION ...t 41
Assigning the Function Variablesto the Datasets.........cccovveeerieeviee i, 42
Simulating Curves to Initialize the Parameter Values...........occoveiieiiiiiinieenees 43
FIttiNg the Data.......ccveeeieeieiiee et 46
Creating a Worksheet With the Fitting Results and Exiting the Fitter ..................... 47

Tutorial 5: Creating 3D Surface Graphs 51
5.1 INEFOOUCTION ...ttt ettt r e sr e bt sr e e sb e e sre e s b e e sbeesreesneenreenreens 51
5.2 Converting a WOorksheet t0 @ MaLIiX .......oouuieiieeiiiiiiie et 51

Selecting the TYpe of CONVEISION........cocueiiiiiiiie ettt 52
5.3 Creating @ 3D SUrface Graph.........c.cooiioiiii e 53
5.4 Customizing the Graph .........cooueiii e 54
Changing the Color Map ValUES...........ccoiiiiiiiiiee et 54
Changing the Color Map ColOrS..........oceiiiiiiieiee e 56
Adding Contours to the Color Map Surface Graph............cccoviiieiiiiiiieieeee, 59
Changing the Perspective of the Graph ..o 61

Tutorial 6: Creating Presentations with the Layout Page 63
6.1 INEFOTUCTION ...ttt ettt r e r e sr e b e b e e sb e e nr e e s reesbeesreesneesreenreens 63
6.2 Adding Graphs, Worksheets and Text to the Layout Page.............cccveeeieeinieeiieenienns 63

Opening the Project File..........oo i 63
Creating aNewW LayOut Page...........uoiiiiiiiiieiie ettt 64
Adding Pictures and Text to aLayout Page...........cocoeieiiieiinii i 64
6.3 Customizing the Appearance of the Layout Page...........cccooveeiiieiieiiiii e 67
Arranging Pictures on the Layout Page............coceeiiiiiiiiie e 67
Editing the Picturesin the Layout Page............ccoceiaiiiiiiie e 69
6.4 EXporting the Layout Page.........ccoeiaii ettt 70

iv - Contents



Contents

Tutorial 7: Working with Excel in Origin 71
% L1 e o 8 oo D TP TP PP PR 71

7.2 Opening an Excel WOrkbook in OFigiN. .........ooiueiiiereiieeiie ettt 71

7.3 Plotting an Excel WOrkbook in OFigin..........eeoiieiiier e 72
Creating a Graph Using the Select Data for Plotting Dialog BOX .........cccceveieeeneeen. 72

Creating a Data Plot by Dragging Data Into a Graph...........ccooceeveeieniie e, 74

Creating a Graph Using Origin’s Default Plot ASSIgNmMents..........cccooceevieeeeienenenes. 75

7.4 Saving an Excel WOorkbook in OFigin .......coieeeiieiiiee e 77

Index 79

Contents « v






Tutorial 1: Plotting Your Data

Tutorial 1: Plotting Your Data

1.1 Introduction

Thistutorial will show you how to import ASCII data into a workshest,
plot the data, and then customize some basic e ements of the graph.

1.2 Importing Your Data

For more information
on importing data,
including multiple
AClI files, see
Chapter 6inthe Origin
User's Manual.

There are many ways to get your data into Origin. If your data existsin
an ASCII file, you can import that file into an Origin workshest.

Origin can import almost any type of ASCII file just by selecting

135
File:Import:Single ASCII or clicking Import ASCII B on the
Standard toolbar. Origin examines the file, looking for columns of data
aswell as column header text. With complex ASCII files, Origin may
need some help from you. Thishelpis provided in the Import ASCII
Options dialog box.

To Import the ASCI I File:

1) Begin thislesson by clicking New Project D on the Standard
tool bar.

1833

2) Click Import ASCII 2] on the Standard toolbar.

3) IntheOrigin 6.0 TUTORIAL folder, sdect TUTORIAL_1.DAT
from thelist of files.

4) Click Open. The ASCII file imports into the worksheet.

The workshest is renamed using the name of the ASCII file you
imported. Because the file containstext in the first two rows, the first
row of text is used to rename the columns, while the first and second
rows of text are used to create column labels. The labels are used for the
text in the legend when a graph is created.

1.1 Introduction - 1




Tutorial 1: Plotting Your Data

Note: You may need to resize the worksheet to see all the columns.

Figure 1.1: Importing the ASCII file
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1.3 Designating Worksheet Columns as Error Bars

When you import data into a workshest, the default column designations
of X,Y,Y,Y, etc. are used to show data associations. If your datais
associated differently, you can manually set the column designations.

In this example, the data has the following associations: X, Y, Err, Y,
Err, Y, Err.

To Designate Columns as Error Bars:

1) Click onthe Time(X) column heading and drag to the Error3(Y)
column heading.

2) Right-click within the highlighted cells to open a shortcut menu.

3) Select Set AsX Y Err Y Err from the shortcut menu. This changes
the Errorl, Error2, and Error3 columnsto error bar columns.

Figure 1.2: Changing Worksheet Column Designations
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1.4 Plotting Your Data

For moreinformation Origin offers a broad range of plotting options. The quickest way to create
on grouped data agraph isto sdect your worksheet data by highlighting the column(s), and
plots, see Chapter 11 then clicking a graph button on one of the graphing toolbars. When you
inthe Origin User's plot multiple columns using this technique, Origin automatically groups
Manual. the data plots and increments attributes such as the symbol type and color,

so that you can easily distinguish between data plots.

To Plot Your Worksheet Data:

1) With your worksheet data still selected, click Line + Symbol on
the 2D Graphstoolbar. ThethreeY columns are plotted asline and
symbol data plots with error bars provided by the error bar columns
to theright of the associated Y columns.

Figure 1.3: Plotting the Worksheet Data
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Focusing on a Region of Your Graph

Y ou may want to take a closer 1ook at interesting areas of your data,
particularly if you have alarge number of points. Origin providesa
number of tools to accomplish this, including the Enlarger tool. The
Enlarger tool automatically rescal es the axes of the graph to show only
the region of the data plot(s) you select.

1.4 Plotting Your Data- 3
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To Enlarge a Section of Your Data:

1) Click Enlarger R on the Tools toolbar.

2) Click-and-drag with the magnifying glass cursor to draw a box
around the large peaks (near X = 1.5) in the graph window. Release

the mouse button to complete the operation.

Figure 1.4: Enlarging a Section of Your Data
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Tutorial 1: Plotting Your Data

Note: To return the axesto their original scale, double-click on the
Enlarger toal.

1.5 Customizing the Graph

For more information
on the Plot Details
dialog box, see
Chapter 11 inthe
Origin User's Manual.

Origin allows you to customize every aspect of your graph. The easiest
way to customize graphic elementsisto double-click on them.

Customizing the Data Plot

Double-clicking on a data plot or the data plot icon in the legend opens
the Plot Details dialog box. This dialog box allows you to customize the
data plot you selected, aswell as all the features of the graph window
except for the axes and text labels. The selection on the left side of the
dialog box determines the controls available for customizing on the right
side of the dialog box. For example, when aline and symbol data plot is
sdlected, you can edit the attributes of the lines and symbols, draw drop-
lines to either axis, and select which features are incremented between the
grouped data plots.

To Customize the Data Plot:

1) Double-click on the Test1 data ploticon ™ in thelegend. The
Plot Details dialog box opens with the TUTORIAL 1: Time(x),
Test1(Y) data plot icon selected on the left side of the dialog box.

2) Select the Symboal tabif it is not currently selected.

O

3) Select the open circle symbal type
down list.

from the Preview drop-

4) Click OK.

Note: Because the data plots are grouped, the symbol type of the Test2
and Test3 data plots change to increment from the open circle symbol
selected for the Test1 data plot.

1.5 Customizing the Graph - 5
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Customizing the Axes

Eor more information Double-clicking on any of the axesin the graph opensthe Axis dialog
on the Axis dialog box, box. Similar to the Plot Details dialog box, you can specify the axis you
see Chapter 10 in the want to customize by selecting it from the Selection list box on the left
Origin User's Manual. side of the dialog box.

To Customize the Axes:

1) Double-click on the X axis.

2) Onthe Scaletab, type 1.2 in the From text box, 1.8 in the To text
box, and .1 in the Increment text box.

Figure 1.6: The X AxisDialog Box
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3) SdecttheTitle& Format tab.
4) Type Time (sec) in the Title text box, overtyping the default text.
5) Select the Left icon from the Selection list box.

6) Type Potential (mV) in the Title text box, overtyping the default
text.

6 - 1.5 Customizing the Graph



Tutorial 1: Plotting Your Data

7) Select the Scale tab.

8) Type-.001in the From text box, .014 in the To text box, and .002 in
the Increment text box.

9) Click OK.

Figure 1.7: Customizing the Graph
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Adding Text to the Graph

To further customize your graph, you can add annotations including text,
arrows, lines, and shapes. Thetoolsthat et you add these annotations
arelocated on the Tools toolbar. Alternatively, you can right-click
anywherein the graph to add text using a shortcut menu.

To Add Text to the Graph:

1) Click T on the Tools toolbar, and then click on the top center

position of the graph.

2) IntheText Control dialog box, type Effect of Solvent Loss on
Sample Potential.

1.5 Customizing the Graph - 7
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‘ 3) Select 26 from the Size combination box.

Figure 1.8: The Text Control Dialog Box

i Text Control

Background I[None] 'i ™ Use Sypster Font
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Effect of Solvent Loss on Sample Potential

Effect of Solvent Loss on Sample Potentia

4) Click OK.

5) Dragthelegend sothat it islocated in the top left corner of the
graph, next tothe Y axis.

6) Dragthetextlabel you just created so that it is centered at the top of
the window.

8 - 1.5 Customizing the Graph
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Figure 1.9: TheFinished Graph
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1.6 Saving Your Project

Your project currently consists of one worksheet and one graph window
and the data displayed in both. Both of these windows and the data they
contain are saved within an Origin project file when you save the project.

To Save Your Project:

1) Click Save = on the Standard tool bar.

2) TypeTutorial_1in the File Name text box, then click Save. The
project is saved as Tutorial_1.0PJ.

1.6 Saving Your Project - 9
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This pageis|eft intentionally blank.
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Tutorial 2. Exploring Your Data

2.1 Introduction

Thistutorial will show you how to mathematically transform datain a
worksheet column, sort a worksheet based on primary and secondary
columns, plot a range of worksheet data, and mask data from analysis
routines.

To begin thistutorial, you will open a new Origin project and import
ASCII data.

To Import the Data File:

1) Click New Project D on the Standard tool bar.

1833

2) Click Import ASCII B then select TUTORIAL_2.DAT from the
Origin 6.0 TUTORIAL folder.

3) Click Open.

2.1 Introduction - 11
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Figure2.1: Importing the ASCII File

22 TUTDRIALZ M= B

STN(X] | TIME[Y] |DEPTH[Y]|FLUOR[Y] 2]

1 36 845 1 0.35—
2 36 845 2 0.33
3 36 845 3 0.32
4 36 845 1 0.31
5 36 845 5 0.31
B 36 845 6 0.31
7 36 845 7 0.31
] 35 857 1 0.37

g 35 857 2 0.34

4] | LIJJ

Note: Thereare several columns that are not visible due to the current
worksheet size. When thereisareferencein thistutorial to a column that
is not visible, use the horizontal scroll bar on the bottom of the worksheet
to locate it.

2.2 Transforming Column Values

For more information You can create or transform datasets using any mathematical expression
on the Set Column recognized by Origin in the Set Column Valuesdialog box. Thisdialog
Values dialog box, see box provides a text box for you to type a value or mathematical

Chapter 3intheOrigin expression to apply to the selected column or range of the column. It also
User's Manual. includes a function drop-down list from which you can select a function

to add to the text box. In addition, a column drop-down list contains a
list of al the columnsin the active worksheet. Sdlect the column you
want to add to the text box, then click Add Column to add the selected
column to the text box.

To Transform the Column Values:
1) Right-click on the Depth(Y) column heading.
2) Select Set Column Valuesfrom the shortcut menu that opens.

3) Leave col(A)-col(B) highlighted in the text box and select
col(DEPTH) from the Add Column drop-down list.

4) Click Add Column. Col(DEPTH) overwrites the highlighted text.

12 - 2.2 Transforming Column Values



Tutorial 2: Exploring Your Data

5) Leavethe cursor at the current location in the text box and type
*.3048 in the text box.

Figure2.2: Transformingthe Column Values

Set Column Values
For row i) I1 o !209
bix] : i"_a "
i aba[ ] Add Function |
icol[DEF’TH] Vl Add Column |

CollDEFTH)= [GolDEFTHT 2048 =

v
4 3

Unda | QK. l Eancell

6) Click OK. The expression you typed in the Set Column Values
dialog box is used to update the values in the DEPTH column.

2.3 Sorting Worksheet Data

For more information
on sorting, see Chapter
15inthe Origin User's
Manual.

Origin can sort individual columns, multiple selected columns, or entire
workshesets. Origin offers smple sorting in which specified data is sorted
using one "sort by" column and a selected sort order, as well as nested
sorting.

To Sort the Worksheet Data:

1) Movethe mouse pointer to the upper-left corner of the worksheet to
turn the cursor into a downward pointing arrow (see Figure 2.3),
then click to sdlect all the columnsin the worksheet.

2.3 Sorting Worksheet Data- 13
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Figure2.3: Selecting All the Columnsin the Worksheet

# TUTORIALZ
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2) Click Sort 2 on the Worksheet Data toolbar to open the Nested
Sort dialog box. (To open the Worksheet Data toolbar, select
View:Toolbars, sdect the Worksheet Data check box, then click
Close)

3) Select DEPTH from the Selected Columns list box, then click
Ascending. The column is added to the Nested Sort Criterialist box.
This selection makes DEPTH the primary sort column in ascending
order.

4) Sdect STN from the Selected Columns list box, then click
Ascending. This makes STN the secondary sort column in
ascending order.

Figure2.4: Sorting the Worksheet
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5) Click OK.

6) De-sdect theworksheet by clicking in the upper—Ileft blank spacein
the worksheet (without the cursor changing to the downward
pointing arrow).

The entire workshest is sorted so that the values in the DEPTH (primary)
column are ascending. If there aretwo cells of equal valuein the
DEPTH column, then the valuesin the corresponding rows of the STN
(secondary) column are used to determine the worksheet order.

2.4 Plotting a Range of the Worksheet Data

You can set the worksheet display range so that subsequent plotting and
analysis are performed only on the data of interest.

To Select a Range of the Worksheet Data:

1) Sdect View:Go To Row.

2) Typeb52 inthe dialog box that opens, then click OK.

3) Right-click on the row heading for row number 52.

4) Select Set AsBegin from the shortcut menu that opens.

2.4 Plotting a Range of the Worksheet Data- 15
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Figure 2.5: Selecting a Range of Worksheet Data
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5) Usethe vertical scroll bar to move down in the worksheet so that
row number 68 isvisible.

6) Right-click on the row heading for row number 68.

7) Select Set As End from the shortcut menu that opens.

Notice that the data outside the selected range is no longer displayed in
the worksheet. The data has not been deleted from the worksheet, only
hidden to provide for easier viewing of the selected range. The hidden
data can be shown by selecting Edit:Reset to Full Range

Plotting the Data:

1) Click the FLUOR column heading to select the column.

2) Dragthe horizontal scroll bar on the bottom of the worksheet all the
way to theright.

3) CTRL+click on the TEMP column heading. This sdectsthe TEMP
column while leaving the FLUOR column selected.

16 - 2.4 Plotting a Range of the Worksheet Data
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4) Click DoubleY Axis E on the 2D Graphs Extended toolbar. (To
open the 2D Graphs Extended toolbar, sdect View: Toolbars, select
the 2D Graphs Extended check box, then click Close)

Figure 2.6: Plotting a Range of Worksheet Data
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2.5 Masking Data in the Graph

The Mask toolbar is provided for excluding data from Origin's analysis
and fitting routines. Y ou can mask individual data points or arange of
data. Once data is masked, options become available to change the
masked data color, hide or show the masked data, swap the masked and
unmasked data, and enable or disable masking.

To Mask a Data Point in the Graph:

1) Click Mask Point Toggle EE] on the Mask toolbar. This activates
the Data Reader tool. (To open the Mask toolbar, select
View:Toolbars, select the Mask check box, then click Close.)
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2) Double-click on the data point in the FLUOR data plot at X = 34,
Y =.59. The data point becomes red and the point is masked.
(Tip: With the Data Reader open, click on the FLUOR data plot,
then usethe LEFT ARROW or RIGHT ARROW keysto read the
XY coordinates on the Data Display tool.)

Figure2.7: Masking Data in the Graph Window
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3) Click Change Mask Color <) on the Mask toolbar. The color
changes to green.
4) Click Hide/Show Masked Points|=4 on the Mask toolbar to hide
the masked data point.
5) Click Hide/Show Masked Points|H on the Mask toolbar again to
show the data point.
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2.6 Performing a Linear Fit on the FLUOR Data Plot

Now that a data point is masked in the FLUOR data plot, subsequent
analysis and fitting are performed only on the non-masked data. You
can, however, disable the mask on the data point, and analyze or fit all
the data points in the current selection range.

To Perform a Linear Fit with the Data Point Masked:

1) Sdect AnalysisiFit Linear. A fit lineisadded to the graph and the
Results Log opens displaying the fitting results. You can scroll the
Results Log to view the results.

2) Click Refresh EI on the Standard toolbar and reposition the legend
so it fits on the page.

Figure2.8: Linear Fit of the FLUOR Data Plot with a Masked Data
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Figure2.9: TheResultsLog
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By default, the Results Log shows the results for al fitting donein the
currently active Project Explorer folder. To change this default behavior,
right-click in the Results Log and select a different viewing option.

Each time a new fit is done the results are appended to the Results Log.
Each entry in the Results Log includes a date/time stamp, the project file
location, the dataset, the type of analysis performed, and the results.

To Perform a Linear Fit with the Mask Disabled:

1) Click Disable/Enable Masking ["“H on the Mask toolbar. The
masked data point changes from green to black.

2) Select Analysis:Fit Linear. An updated fit lineisdrawn on the
graph.

3) Verify that the mask is disabled by comparing the two fit resultsin
the Results Log.
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Figure2.10: Linear Fit of Data with Mask Disabled
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2.7 Saving the Project

Your Origin project currently consists of your data, workshests, graph,
analysisresults and the current folder organization in the Project
Explorer.

To Save the Project:

1) Sdect File:Save Project.

2) Typeanamein the File Name text box.

3) Click Save.
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This pageis|eft intentionally blank.
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Tutorial 3. Creating Multiple Layer
Graphs

3.1 Introduction
Thistutorial will introduce you to Origin's built-in multiple layer graph

templates. It will also show you how to create your own multiple layer
graph and then save it as atemplate.

3.2 Opening the Project File

The datafor thistutorial isprovided in a project file.

To Open the Project File:

1) Click Open - on the Standard tool bar.

2) IntheOrigin 6.0 TUTORIAL folder, select TUTORIAL_3.0PJfrom
thelist of files.

3) Click Open. A project containing four graph windows and a
worksheet opens.

3.3 Viewing Origin's Multiple Layer Graph Templates

Origin contains several built-in, multiple layer graph templates. These
templates allow you to select a range of data, then click a button to plot
the selected data into multiple layersin a graph window.
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ThedoubleY axis graph templateisideal for plotting data that includes
two or more dependent datasets and a common independent dataset. A
sample double Y axis graph is currently active in your project.

1) Right-click onthedoubleY axis graph window title bar and select
Hide from the shortcut menu.

The Project Explorer provides easy access to all the windows in the
project. By default, the Project Explorer is docked at the bottom of your
workspace. If you cannot see the five icons on the right pane of the
Project Explorer, then expand the view by pointing the mouse on the
upper edge of the Project Explorer. When the mouse pointer displays

$, click-and-drag upward so that you can see al fiveicons on theright

pane. (Note: If your Project Explorer is closed, click =" on the
Standard toolbar.)

Figure3.1: TheProject Explorer

| Tppe Iview | Size | Modied | Crested | Depends.. | Label
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Graph Hotnad ZXE 120230 1222, 0O
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2) Double-click on the Horizontal2Panel graph icon on the right pane
of the Project Explorer.

The horizontal 2 pand graph templateisideal for plotting related data
that does not share an independent dataset. Y ou can usethe Edit:Add &
Arrange Layers menu command and the Layer tool to customize the
spacing of the layers and to swap the layer arrangement.

3) Right-click on the Horizontal 2Panel graph icon on the right pane of
the Project Explorer and select Hide Window from the shortcut
menu.

4) Double-click on the Vertical2Pand graph icon on the right pane of
the Project Explorer.

24 . 3.3 Viewing Origin's Multiple Layer Graph Templates



Tutorial 3: Creating Multiple Layer Graphs

The vertical 2 pand graph template provides the same data presentation
asthe horizontal 2 panel graph template, but in a one column with two
rows configuration.

5) Right-click on the Vertical2Panel graph icon on theright pane of the
Project Explorer and select Hide Window from the shortcut menu.

6) Double-click on the 4Panel graph icon on theright pane of the
Project Explorer.

A 4 pand and a9 pand (not shown) graph template compl ete the library
of built-in multiple layer graph templates.

3.4 Designating Multiple X Columns in the Worksheet

When your worksheet includes multiple X columns, Y columnsin the
worksheset plot against the nearest X column to the left. Though this
default behavior can be disregarded by plotting using the Select Columns
for Plotting dialog box and by sl ecting non-associated columns with
CTRL sdection, the default plotting behavior allows you to quickly
create graphs from associated XY datasets.

To Designate a Second X Column:

1) Double-click on the Layers worksheet icon on theright pane of the
Project Explorer.

2) Right-click on the Trial2 column heading in the Layers worksheet.

3) Select Set As: X from the shortcut menu that opens.

The Trial2 column designation changesto X2 and the columnsto the
right of it are designated as Y2. In addition, the Trial1 column
designation changesto X1 and the columns between Trial1 and Trial2 are
designated as Y1. Thisallows you to quickly determine which column
will be providing the X values for the data you are plotting.

3.5 Creating a Multiple Layer Graph

Origin cannot possibly contain pre-defined templates for all the different
ways in which layers can be arranged, so it lets you to create your own
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custom multiple layer graphs. Once you have created a graph, you can
saveit asatemplate and then plot to it without having to re-build the
same graph every time.

To Create a Multiple Layer Graph:

1) Click on the Potential1 column heading to highlight the column.

2) Click Line on the 2D Graphs toolbar.

Figure3.2: Line Graph of Potentiall Column
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3) Select Tools:Layer to open the Layer tool.

4) With the Add tab sdected, click Linked Right Y on the Layer

tool. Thisaddsa second layer to the graph displaying only the right
Y axis. By default, the X axis of thislayer islinked to the X axis of

layer 1.

5) Double-click on the layer 2 icon in the upper-left corner of the graph
window.
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6) Select layers pressurel in the Available Data list box.

7) Click to add the dataset to the Layer Contentslist box.

Figure 3.3: Adding Datato Layer 2
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8) Click Layer Properties. The Plot Details dialog box opens.
9) Double-click on the Layer2 icon on the left side of the dial og box.

10) Click onthe LAYERS: Trial1(X), Pressurel(Y) dataplot icon on
the left side of the dialog box. This action opensthe Line tab.

Figure 3.4: Graph Tree of Plot Details Dialog Box
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11) Select Blue from the Color drop-down list, then click OK.

12) Click OK to close the Layer 2 dialog box.
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Figure 3.5: Adding aRight Y Controlling Axis
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Origin provides many methods to add layersto your graph. In addition
to the Layer tool, you can select menu commands from the Edit menu or
from a shortcut menu available outside of the graph page (but within the
window).

Arranging Layers in the Graph Window

In this section, you will add and arrange layers to set up avertical 2 pand
graph with left and right Y axes.

To Add and Arrange Layersin the Graph:

1) Sdect Edit:Add & Arrange Layers.

2) Inthe Total Number of Layers dialog box, |eave the default of 2
Rows and 1 Column.

3) Click OK. Origin asksfor permission to create 1 more layer.
4) Click Yes.

5) Click OK in the Spacing dialog box to accept the default settings.
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Figure 3.6: Adding and Arranging Layers
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To Add the Right Y Controlling Axisto the Top Layer:

1) With thelayer 3 icon sdlected, right-click in the gray area of the
graph window, outside of the page.

2) Select New Layer (Axes):(Linked): Right Y from the shortcut
menu that opens.
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Figure3.7: AddingaRight Y Axistothe Top Layer
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Adding Data to the New Layers

To add the data to layers 3 and 4, you will usethe Layer n dialog box in
the same way you added the data to layer 2.

To Add Data to the New Layers:

1) Double-click on thelayer 3 icon.

2) IntheLayer 3 dialog box, select layers potential2 in the Available
Data list box, then click to add it to the Layer Contents list box.

3) Click OK.
4) Double-click on the layer 4 icon.

5) Inthe Layer 4 dialog box, select layers pressure? in the Available
Data list box, then click to add it to the Layer Contents list box.

6) Click Layer Properties to open the Plot Details dialog box.
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7) Double-click on the Layer4 icon on the |eft side of the dial og box,
then click on the LAYERS: Trial2(X), Pressure2(Y) dataplot icon.

Figure 3.8: Graph Tree of Plot Details Dialog Box
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8) Select Red from the Color drop-down list.

9) Click OK to exit the Plot Details dial og box.

10) Click OK.

Linking Axes

You can link axes between layers so that when you change the axis scale
in one layer the other layer's linked axis updates to the same scale
automatically.

To Link the X Axes:

1) Double-click on the layer 3 icon to open the Layer 3 dialog box.

2) Click Layer Properties.

3) Select the Link Axes Scalestab.

4) Sdect Layer 1 from the Link To drop-down list.

5) Sdect the Straight (1 to 1) radio button in the X Axis Link group,
then click OK.

6) Click OK intheLayer 3 dialog box.
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Figure3.9: Adding Datatothe Top Layers
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You can test the axis link by double-clicking on the bottom X axis and
changing the From or To values on the Scaletab. After clicking OK, the
top X axis also reflects your changes.

3.6 Customizing the Legend

By default, Origin creates layer-specific legends. Y ou can, however,
alter this default behavior and display the data from all the layersin one
legend.

Origin uses the embedded text formatting switch \L( ) to draw the data
plot type representationsin the legend. To display the correct data plot
type representations from different layers, you must specify the layer
number followed by a period, then the number of the data plot in that
layer.

To Customize the Legend:

1) Click on thetext portion of the legend for the bottom layer reading
Potential1 (mV), then press DELETE.

2) Double-click on the text portion of the legend for the top layer
reading Potential2 (mV).

32 . 3.6 Customizing the Legend




Tutorial 3: Creating Multiple Layer Graphs

3) Inthe Text Contral dialog box, type the following text, overwriting

\L(1) %(1):

\L(1.1) Potentiall
\L(2.1) Pressurel
\L(3.1) Potential2
\L(4.1) Pressure2

The preview box on the bottom of the dialog box shows what the

text will look like in the legend.

4) Click OK.

5) Dragthelegend to alocation where it does not overlap with the axes

or the data.

The legend now displays the data plot type representations from all the
layersin the graph. To prevent Origin from overwriting your custom

legend (for example, if you click New Legend

—E
+C

on the Standard

toolbar) you can rename the legend by right-clicking on the object and

selecting Label Control.

To Rename the Legend:

1) Right-click on thelegend.

2) Select Labe Control from the shortcut menu that opens.

3) Type Custom L egend in the Object Name text box.

4) Click OK.
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Figure 3.10: TheFinal Graph
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3.7 Saving the Graph as a Template

Template files retain information on how to display the data, but do not
actually save the data. The next time you need to create a Smilar graph,
you can select your worksheet data and then select your custom graph
template. Your custom template is easily accessed by clicking Template

L. on the 2D Graphs toolbar.

To Save Your Graph asa Template:

1) Right-click on the graph window title bar.

2) Select Save Template Asfrom the shortcut menu that opens.

3) TypeMultilayer in the File Name text box.

4) Click Save.
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To test your template, you can make the Layers worksheet active, select

all the worksheet columns, and then click Template L.

on the 2D

Graphstoolbar. Select MULTILAYER.OTP, then click Open.
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Tutorial 4. Nonlinear Curve Fitting

4.1 Introduction

Origin offers several methods of fitting functionsto your data. These
methods vary in speed and complexity to optimize fitting for al users. In
thistutorial, you will beintroduced to fitting using the menu commands,
the tools, and the nonlinear least squares fitter (NLSF). You will then
define your own function and fit sample data using the advanced mode of
the NLSF.

4.2 Fitting from the Menu

Origin offers access to severa fitting functions directly from the
Analysismenu. To perform afit on your data using the menu
commands, make sure that the data plot you want to perform thefit onis
active, then sdect the type of fit you want to perform from the Analysis
menu. Most of the menu commands require no parameter information
from you and will carry out the fit automatically. Some may ask you for
some parameter information, but will suggest default values based on
your data.

Figure4.1: Fitting Commandson the Graph Window Analysis
Menu
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4.3 Fitting Using the Tools

For more information

on thefitting tools, see

Chapter 16 in the
Origin User's Manual.

For a greater degree of control than the menu commands allow, Origin
provides three fitting tools: the Linear Fit tool, the Polynomial Fit tool
and the Sigmoidal Fit tool.

Figure4.2: TheFitting Tools
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The fitting tools are available when the worksheet or graph isactive. To
use thefitting tools, select the dataset or data plot you want to fit,
customize the options on the tool, and then click Fit.

4.4 The Nonlinear Least Squares Fitter

For more information
on the NLSF, see
Chapter 16 of the
Origin User’ s Manual.

The nonlinear least squares fitter (NLSF) is Origin's most powerful and
complex method of fitting data. There are two display modes available
for the NLSF: basic and advanced. Y ou can switch between modes by
clicking the More button in the basic mode or the Basic Mode button in
the advanced mode.

The Basic Mode

The basic mode of the curvefitter provides an abbreviated fitting
function list and a less complex interface than the advanced mode.
Additionally, the basic mode offers less control over the fit and less
customization of the reported results.
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Figure 4.3: Basic Mode of the NL SF
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The Advanced Mode

The advanced mode lets you customize all aspects of thefitting process.
It provides access to many more fitting functions than the basic mode and
the functions are separated into categories to facilitate searching. The
advanced mode also has its own menu and toolbar to provide accessto all
its features.

To sdlect afunction in the advanced mode, select the appropriate
category from the Categories list box, then select the desired function
from the Functions list box. Once a function is selected, the procedure
for fitting is the same as for fitting after you define your own function.
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Figure4.4: Advanced M ode of the NL SF
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4.5 Fitting a Dataset Using Your Own Function

Opening the Project File

The datafor thistutorial is provided in an Origin project file.

To Open the Project File:

1) Click Open - on the Standard tool bar.

2) IntheOrigin 6.0 TUTORIAL folder, select TUTORIAL_4.0PJfrom
thelist of files.

3) Click Open.
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The project opens showing a worksheet containing data and a graph
window containing a data plot.

Defining a Function

Y ou can define your own function in the NLSF and then access that
function in future sessions from the fitter’s Functions list box. In the
basic mode, you click New to define a function. The following
procedure guides you through defining a function in the advanced mode.

To Define your own Function in the Advanced Mode:

1) Sdect Analysis:Nonlinear Curve Fit. If thefitter opensin the
basic mode, click More.

2) Select Function:New from the NLSF menu bar.

3) Type MyFitFuncin the Name text box.

4) Sdect 3 from the Number of Parameters drop-down list.

5) Type pl*exp(-x"p2/p3) in the Definition text box.
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Figure 4.5: Defining a New Function
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| 6) Click Save.

The function is saved under the name MyFitFunc. The MyFitFunc
function will now be availablein the list of functions under the currently
active category. The currently active category is the selected category In
the NLSF Select Function dialog box (Function: Select from the NLSF
menu).

Assigning the Function Variables to the Datasets

The next stepisto assign the X and Y variablesin the function to the
corresponding X and Y datasetsin the data plot you arefitting.

To Assign the Function Variablesto Datasets:

1) Select Action:Dataset from the NLSF menu bar.

2) Inthelist box at the top of thefitter, click on the Y variablein the
list, then click datal b in the Available Datasets list box.
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| 3) Click Assign.

Figure 4.6: Assigning Variablesto Datasets
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When you assign the Y variableto datal b (theY dataset), Origin
automatically assigns the X variable to datal_a (the associated X

dataset).

Simulating Curves to Initialize the Parameter

Values

Origin lets you observe what the function will look like with various
parameter valuesin the Simulate Curves dialog box. This enablesyou to
get an understanding of which parameter values produce curves that ook
similar to your data. Thisisimportant because reasonably good starting
parameter values are in most cases a precondition for the success of the

fitting process.
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To Smulate Curves:

1) Sdect Action:Simulatefrom the NLSF menu bar.

2) Typeb5intheP1, P2, and P3 text boxes (overwriting the dashes).

Figure4.7: Simulate CurvesDialog Box
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‘ 3) Click Create Curve.

The parameters you typed in the text boxes are used to create a curve
which is plotted in the graph window containing your data plot.
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Figure4.8: Simulated Curve
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You can type new parameter values in the text boxesto create a
simulated curve which looks more like your data.

4) Type 10inthe P1 text box (overwriting 5).

5) Click Create Curve.

6) Type lin the P2 and P3 text boxes (overwriting 5).

7) Click Create Curve.
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Figure4.9: Fine-tuningthe Simulated Curve
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The simulated curveis much more similar to the plotted data with the last
set of parameter values. These will be theinitial parameter values when
Origin fitsthe data.

Fitting the Data

You will now fit the data using the function you defined. Theinitial
parameter values will be used from the Simulate Curves dial og box.

To Fit the Data:

1) Sdect Action:Fit from the NLSF menu bar.

2) Click Chi-Sgr. The chi-squared value for the current parameter
values displaysin the view box.

3) Click 10 Iter.
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Origin fits the data, performing a maximum of 10 Levenberg-Marquardt
iterations. Thefit curve displaysin the graph. The chi-squared value and
the number of iterations performed are reported in the NLSF view box.
The updated parameter values are shown in the Value text boxes.

Figure4.10: Fitting Session
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Creating a Worksheet With the Fitting Results and
Exiting the Fitter

After fitting your data, you can create a worksheset that contains all the
results of your fitting session. Additionally, when you close the fitter,
Origin displays the parameter fitting resultsin the ResultsLog and in a
label in the graph window.

To Create a Worksheet with the Fitting Results

1) Sdlect Action:Resultsin the NLSF.

2) Click Param. Workshest.
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3) ClickCl ose[Xlin the upper-right corner of the NLSF to close the
NLSF.

4) Click Yesat the Attention prompt.

Figure4.11: Final Graph (with label repositioned and formatted)
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After closing the NLSF, a Parameters worksheet displays all the fitting
results.

The graph window displays your data plot, the simulated curves, the fit
curve, and atext label with the parameter results. To removethe

simulated curves from the graph, double-click on the layer 1 icon, then
select the myfitfuncl_b, myfitfunc2_b, and myfitfunc3_b datasetsin

the Layer Contents list box and then click . Click OK to closethe
Layer 1 dialog box.
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The Results Log also displays the parameter results. The ResultsLog is
a dockable, non-editable text window. Theresultsfrom all the analysis
and fitting done in a project are sent to the Results Log for viewing. By
default, only the results from analysis performed in the active Project
Explorer folder are shown in the Results Log. To change the view mode,
right-click in the Results Log and select the desired view mode from the
shortcut menu that opens. This shortcut menu also contains options for
copying and clearing text from the Results Log.
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This pageis|eft intentionally blank.
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Tutorial 5: Creating 3D Surface
Graphs

5.1 Introduction

Eor more information Origin supports 3D graphs from three different dataformats: XYY
on 3D graphs, seethe worksheet data, XY Z worksheet data and matrix data. However, 3D
plotting chaptersin the surface graphs can only be created from matrix data. Thistutorial will
Origin User’s Manual. focus on converting aworksheet containing XY Z data to a matrix and

then creating and customizing a 3D surface graph from the matrix.

5.2 Converting a Worksheet to a Matrix

In this section you will learn how to change a worksheet column’s
designation, then convert an XY Z worksheet to a matrix so that it can be
plotted as a 3D surface graph.

The data for thislesson is provided in an ASCII file.

To Import the ASCI I File:

1) Click New Project D on the Standard tool bar.

1833

2) Click Import ASCII on the Standard toolbar.

3) IntheOrigin 6.0 TUTORIAL folder, sdect TUTORIAL_5.DAT
from thelist of files.

4) Click Open.
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For more information
on converting

wor ksheets to matrices,
see Chapter 5inthe
Origin User’ s Manual.

Figure5.1: Importing the ASCII File
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By default, when the fileisimported columns are added to the worksheet
asY columns. To convert the worksheet to amatrix it must bein an
XYZ format.

To Change the Column Designation:
1) Right-click on the C(Y) column heading.

2) Select Set As.Z from the shortcut menu that opens. Column Cis
now designated asa Z column.

Selecting the Type of Conversion

Origin provides several methods for converting worksheets to matrices,
including direct, expand columns, 2D binning, regular XY Z and random
XYZ conversions. The best method to use depends on the type of datain
the workshest.

Thedatain thislesson isan XY Z worksheet with un-ordered XY data.
Thus, the method of conversion you will useis random XYZ.

To Convert the Worksheet to a Matrix:

1) If not still selected, click on the C(Z) column heading to select the
column.

2) Select Edit:Convert to Matrix:Random XY Z.
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3) Inthe Gridding Parameters dialog box, |eave the default valuesin
the text boxes, then click OK. The worksheet gets converted to a
matrix.

Based on the default settings in the dialog box, Matrix1 has dimensions
of 10 columns by 10 rows. It islinearly mapped in X by columns and
linearly mapped in Y by rows. The correlation gridding method was
used to compute the new Z values.

Figure5.2: Converted Worksheet Data
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5.3 Creating a 3D Surface Graph

Now that you have your datain a matrix you can create any type of
contour or 3D surface graph. For thistutorial you will create a 3D color
mapped surface graph.

To Create a 3D Color Mapped Surface Graph:

1) With the matrix active, select Plot 3D:3D Color Map Surface.

The matrix datais plotted as a color map surface graph. The different
colors represent different Z-value ranges.
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Figure5.3: Color Map Surface Graph
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5.4 Customizing the Graph

Origin gives you full control over the color mapping applied to the
surface data plot. All the options for customizing the color map are
located on the Color Map tab of the Plot Details dialog box.

Changing the Color Map Values

The Color Map tab on the Plot Details dialog box displays the current
color map associated with levels of Z values. To edit an individual level
or color, click on thevalue or color in the Level or Fill column. To edit
the entire range of levels or colors, click on the Leve or Fill column
heading. To edit arange of levels, SHIFT + click on the desired values
to select arange, then click on the Leve or Fill column heading.

To Change the Number of Levelsin the Color Map:

1) Right-click on the surface plot.

2) Select Plot Details from the shortcut menu that opens.
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3) Click onthe Leve column heading to open the Set Levels dialog

box.

4) Sdect the Num. of Levels radio button, then type 12 in the

associ ated text box.

Figure5.4: The Set Levels Dialog Box

Set Levels
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0 Inkerval 4 375e-005 Find Mina’Maﬁl
& Num, of Levels I'I2
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| 5) Click OK.

The Color Map tab updates to show twelve levels (plus levels for values
above and bel ow the maximum and minimum levels) and associated

colorsin thelist box.

Figure5.5: Updated Color Map Tab
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Changing the Color Map Colors

Customizing the Fill Color Range:

1) Click on theFill column heading to open the Fill dialog box.

2) Select Red from the From drop-down list.

3) Select Green from the To drop-down list.

Figure5.6: Editing the Fill Dialog Box
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4) Click OK.

5) Click OK in the Plot Details dialog box.
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Figure5.7: The Customized Surface Graph
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In addition to editing color ranges, you can edit individual colors. Thisis
especially useful if you have an important section of your data that you
want to highlight or make transparent.

To Edit an Individual Color:

1) Right-click on the surface plot.
2) Select Plot Details from the shortcut menu that opens.

3) On the Color Map tab, click on the color associated with 1.833E -4.
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Figure5.8: Selecting an Individual Color to Edit
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TheFill dialog box opens.

4) Sdect Nonefrom the Fill Color drop-down list, then click OK.

5) Click OK in the Plot Details dialog box.

The data plot redraws showing the transparent level.

Figure5.9: Editing an Individual Color
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Adding Contours to the Color Map Surface Graph

To further enhance your graph, you can display contour lines and colors
on the top or bottom plane of your surface graph. Thisis done on the
Surface / Projections tab of the Plot Details dialog box.

To Add Contour Colorsto the Bottom Plane of the Surface Graph:

1) Right-click on the surface graph.

2) Select Plot Details from the shortcut menu that opens.

3) Select the Surface/ Projections tab.

4) Sdect theFill Color check box under the Bottom Contour text.

Figure5.10: The Surface/ Projections Tab
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| 5) Click OK.
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Figure5.11: Displaying Bottom Contour Colors
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With the current Z axis scale range and the current view angle, the

surface plot substantially overlaps the bottom contour, blocking it from
view. To make more of the contour visible, you can change the Z axis

scale to begin from alower value.

To Changethe Z Axis Scale:

1) Select Format:Axes.Z Axisto open the Z Axis dialog box.

2) Inthe From text box, type-1E-4.

3) Click OK.
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Figure5.12: ChangingtheZ Axis Scale
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The Z axis now displays a greater range below the surface graph. This
decreases the amount of overlap of the surface plot and the contour,
providing for a better visual presentation.

Changing the Perspective of the Graph

When you create a 3D graph, the 3D Rotation toolbar automatically
opens. Thistoolbar contains buttons for controlling the perspective of
the 3D graph. By rotating the graph you can further reduce the overlap
of the surface plot with the contour, and provide a better perspective for
viewing the graph.

Figure5.13: The 3D Rotation Toolbar
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To Rotate the Graph:

1) Click Tilt Up IEI on the 3D Rotation toolbar.

2) Click Rotate Countercl ockwiselil on the 3D Rotation toolbar.
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Figure5.14: Rotating the Graph
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This new perspective diminates the overlap between the surface plot and

the contour, and provides better visihility of the transparent section of the
surface plot.
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Tutorial 6: Creating Presentations
with the Layout Page

6.1 Introduction

The layout page is designed to facilitate the creation of graphic
presentations. Pictures of any worksheet or graph windows in your
project can be displayed and arranged on the layout page. In addition,
text and graphic objects can be added to enhance your presentation.

6.2 Adding Graphs, Worksheets and Text to the Layout Page

Pictures of graphs and worksheets are added to the layout page by
clicking the buttons on the Layout toolbar, or by selecting associated
menu commands. Text can be added with the Text tool, or by pasting
from the Clipboard. Shapes, lines and arrows can be added using the
drawing tools from the Tools toolbar.

Opening the Project File

The data for thistutorial lesson is provided in an Origin project file.

To Open the Project File:

1) Click Open - on the Standard tool bar.

2) IntheOrigin 6.0 TUTORIAL folder, select TUTORIAL_6.0PJfrom
thelist of files.

3) Click Open.
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A project apens, displaying several worksheet and graph windows.

Creating a New Layout Page

To Create a New Layout Page:

1) Click New Layout [ on the Standard toolbar. A blank layout
page opens.

2) |If thelayout pageisdisplayed in the portrait orientation, right-click
on the gray area of the layout page, then select Rotate Page from the
shortcut menu that opens.

Adding Pictures and Text to a Layout Page

When you add a worksheset or graph to the layout page, it isadded asa
graphic object and the features of the window cannot be edited directly in
the layout page. However, all changes made to the original window will
be reflected in the layout page.

To Add Pictures of Graphs and Worksheets to the Layout Page:

1) Click Add Graph ‘U on the Layout toolbar. If the Layout toolbar
isnot open, select View:Toolbars, select the Layout check box, then
click Close.

2) Sdect Graph3 from list box in the Select Graph Object dialog box
and click OK.

3) Drag out abox on the lower-l€eft corner of the layout page.
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Figure6.1: Adding a Graph Pictureto the Layout Page
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When you rel ease the mouse button a picture of the graph window is
added to the layout page. When the graph picture is selected, you can
drag the picture to a new location, or usethe sizing handlesto resizeit.

4) Right-click on ablank section of the layout page and then select Add
Worksheet from the shortcut menu that opens.

5) Select Peaks from thelist box in the Select Worksheet Object dialog
box and click OK.

6) Drag out abox in the lower-right corner of the layout page.
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Figure6.2: Adding a Worksheet Pictureto the Layout Page
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2)

3)

4)

5)

To Add Text to the Layout Page using the Text Tool:

T

Click Text Tool on the Tools tool bar.

Click on the upper portion of the layout page, then type Peaks from
Spectroscopy Datain the Text Control dialog box.

Select 36 from the Size combination box.

Select Black Line from the Background drop-down list.

Click OK.
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Figure 6.3: Adding Text tothe Layout Page
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6.3 Customizing the Appearance of the Layout Page

In this section, you will fine tune the size and position of the graphic
objects displayed in the layout page. In addition, you will make changes
to the source graph window to change the graph’ s appearancein the

layout page.

Arranging Pictures on the Layout Page

There are several ways to arrange pictures on the layout page. Y ou can
drag the pictures and estimate the position, use the Object Edit toolbar, or
view the grid on the layout page and align the pictures using the grid
linesas aguide.

To Arrange the Pictures on the Layout Page Using a Grid:

1) Sdect View:Show Grid.

2) Right-click on the graph picture, then select Keep Aspect Ratio
from the shortcut menu that opens. Thiswill preserve the aspect
ratio of the source graph window.
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3) Resizethegraph picture, using theright horizontal sizing handle, to
take up the lower-l€eft half of the layout page.

4) Follow the same procedure for the worksheet picture, resizing it to
the lower-right half of the layout page.

Note: Thegrid isonly displayed on the layout page within Origin. If the
layout pageis printed or exported, the grid will not be displayed.

Figure6.4: Arranging the Objectson the Layout Page
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‘ 5) Center thetext labd using the grid lines for alignment.
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Figure6.5: Aligning the Text in the Layout Page
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Editing the Pictures in the Layout Page

Although you cannot edit the worksheets and graphs in the layout page
directly, Origin provides a shortcut menu command to go to the source
window.

To Edit a Source Window from the Layout Page:
1) Right-click on the graph picturein the layout page.

2) Select Go To Window from the shortcut menu that opens. Origin
makes the Graph3 window active.

3) Double-click on the gray area of the Graph3 window outside of the
page.

4) On the Legendstab of the Plot Details dialog box, select the Full
Dataset Name check box.

5) Click # next to the Graph 3 icon on the |eft side of the dialog box,
then select the Layer 1 icon from the graph tree.
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6) On the Display tab, clear the Clip Data to Frame check box.

7) Click OK.

8) Dragthelegend so that it displays within the axes of the graph, then
click in ablank section of the graph to de-select the legend.

9) Double-click on the Layoutl icon on the right side of the Project
Explorer to re-activate thiswindow. The graph picture reflects your
changes.

6.4 Exporting the Layout Page

In addition to customizing your layout page presentation in Origin, you
can export the layout page into other applications. Origin providesa
number of graphic export filters. In addition, you can copy the layout
page to the Clipboard and paste it into other applications.

To Export the Layout Page as a Windows TIFF:

1) Sdlect File:Export Page.

2) TypePresentationl in the File Name text box.

3) Select Tag Image File (*.TIF) from the Save As Type drop-down
ligt.

4) Click Save.

The layout page is exported as a TIFF and can beinserted into any
application that recognizes thisfile type.
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Tutorial 7: Working with Excel in

Origin

7.1 Introduction

Origin provides you with the ahility to open Excel workbooks from
within Origin, provided you have Excdl 7 or later installed on your
computer. Thisallows you to combine Excel’ s spreadsheet functionality
with Origin’s powerful graphing and analysistools. Thistutorial will
introduce you to opening an Excel workbook in Origin and plotting the
workbook data, and saving workbooks from within Origin.

7.2 Opening an Excel Workbook in Origin

Note: To perform thistutorial, you must have Excel version 7 or later
installed on your computer either asalocal or network copy. In addition,
thistutorial assumes the default settings are selected on the Excd tab of
the Options dialog box (T ools: Optiong).

To Open a Previoudly Created Excel Workbook:

1) Click New Project on the Standard toolbar.

)

2)  Click Open Excel L8] on the Standard toolbar.

3) IntheOrigin 6.0 TUTORIAL folder, sdect TUTORIAL_7.XLS
from thelist of files.
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4) Click Open.

5) Select the Open As Excd Workbook radio button in the Open Excel
dialog box, then click OK.

The workbook opensin the Origin workspace. In addition, a
combination of Origin and Excel menus and tool bars are now displayed
in the workspace.

Figure7.1: Opening an Excel Workbook in Origin
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7.3 Plotting an Excel Workbook in Origin

There a number of waysto plot Excel workbook datain Origin. These
include, but are not limited to, using the Select Data for Plotting dialog
box, dragging data to a graph window and using Origin’s default plot
assignments.

Creating a Graph Using the Select Data for Plotting
Dialog Box

The Sdlect Data for Plotting dialog box lets you select data and then
assign plotting designations.
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To Create a Graph Using the Select Data for Plotting Dialog Box:

1) Click Column Ii‘ on the 2D Graphstoolbar. This opens the Select
Data for Plotting dialog box.

2) Reposition the dialog box so that you can see the column headings in
the Excedl workbook.

3) Click the column A heading in the workbook, then click L=_1in the
Select Data for Plotting dialog box.

4) Click the column C heading, then CTRL+click the column F heading
and then dick in the Select Data for Plotting dialog box.

Figure7.2: The Select Data for Plotting Dialog Box
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The box bel ow the buttons shows the data ranges representing the data
types. X:A1:A65536 meansthat the X dataisbeing represented by
column A rows 1 to 65536. The last row number of the column is shown
because you sdlected the whole column.

5) Click Plot in the Select Data for Plotting dialog box, then click
Close.

6) Reposition the legend so that the entire legend is on the graph page.
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Figure 7.3: Plotting Excel Data Using the Select Data for Plotting
Dialog Box
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Creating a Data Plot by Dragging Data Into a Graph

When you drag Excel workbook data into a graph, Origin makes
assumptions about the plotting designations of the selected data.

If one column (or arange from one column) is highlighted, then this
column suppliesthe Y valuesfor the data plot. The datais plotted
Versus row number.

If more than one column (or a range from more than one column) is
highlighted, the leftmost column suppliesthe X values. All other
columns supply the Y values. The datais plotted versusthe X
values.

If more than one column (or range from more than one column) is
highlighted and the CTRL key is depressed while dragging the data,
then all the columns supply the Y values. The datais plotted versus
row number.

To Create a Graph Using the Drag-and-Drop Method:

1) Click New Graph on the Standard toolbar. Move the Graph2
window to the lower-right corner of the workspace, so that when the
workbook is active it won’'t completely overlap the graph window.
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2) Click on thetitle bar of the workbook to make it the active window.

3) Select thefirst two columnsin the workbook by dragging from the
column A heading to the column B heading.

4) Click on theright edge of the selected workbook data, then drag the
data to the Graph2 window. When you rel ease the mouse button,
column B is plotted against column A asaline plot in the graph
window.

5) Click on the graph window to make it the active window.

Figure 7.4: Dragging Data into a Graph Window
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Creating a Graph Using Origin’s Default Plot
Assignments

For a complete This plotting method allows you to select your workbook data and graph
discussion on this type, and then Origin creates the data plots by making assumptions about
feature, see Chapter 4 the plotting assignments of the selected data. This plotting method is not
inthe Origin User’s available by default. It must be activated from the Options dialog box.
Manual.
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1)

To Create a Graph Using the Default Plot Assignments:

Select Tools: Optionsto open the Options dialog box. (If the
workbook is active, then select Window: Origin Options)

On the Excd tab, select the Default Plot Assignments check box.
Click OK, then click No in the dialog box that opens.
Make the Excel workbook active.

Click on the column A heading, then CTRL+click on the column D
and G headings.

Click Areali‘ on the 2D Graphstoolbar.

Reposition the legend so that the entire legend is on the graph page.

Figure 7.5: Plotting Excel Data Using the Default Plot Assignments
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7.4 Saving an Excel Workbook in Origin

There are two ways to save Excel workbooksin Origin projects. You
can save the workbook internal or external to the Origin project. When
you save aworkbook internal to the project, it is saved as part of the
Origin project and can only be opened by opening the project. When you
save aworkbook external to the project, alink to the workbook is saved
within the Origin project and the workbook can be opened and edited
with Excdl.

By default, pre-existing workbooks that are opened in an Origin project
are saved external to the project, whereas workbooks that are created
from within Origin are saved internal to the project. However, the save
option can be changed in the Workbook Properties dial og box.

To Save the Workbook I nternal to the Origin Project:

1) Makethe Exce workbook active.

2) Right-click on thetitle bar of the workbook.

3) Select Properties from the shortcut menu that opens.

4) Sdect the Internal radio button in the Save As group of the
Workbook Properties dialog box.

Figure7.6: TheWorkbook Properties Dialog Box

Workbook Properties
- File Mame
Window Tile:  [Book]

Linked File Path: Cancel |

" Extemnal V| lpdste Sutomaticaly

Sheet Mame ] Origin Index

< I»]

7.4 Saving an Excel Workbook in Origin- 77



Tutorial 7: Working with Excel in Origin

4) Click OK.

5) Select File:Save Project As.

6) TypeExcel_Tutorial inthe File Name text box.

7) Click Save.

The project is saved and the workbook is saved internal to the project.
Any changes that you now make to the Excel workbook located in the
TUTORIAL folder will not bereflected in the project file the next time it
is opened.
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