
To Plot a Graph in Origin 

Example: Number of Counts from a Geiger-
Müller Tube as a Function of Supply Voltage 
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Digression on Error Bars 
• What entity do you use for the magnitude of the 

error bars? 
• Standard Deviation 

– Assumes data are “normally distributed” 
– A given measurement has a 68% probability of falling 

within σ of the mean of the measurements 
– It has a 95.5% probability of falling within 2xσ. 
– Standard deviation only gives information about how 

close to the mean any given measurement can be 
expected to be. 

– Value of standard  deviation depends little on number 
of measurements 

– Standard deviation is not useful for generating error 
bars. 
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Error Bars 
• Standard Deviation of the Mean (SDoM) 

– Aka “Standard Error of the Mean” 
– Refers to the distribution of means (averages) of a series of 

measurements about the population mean. 
• Remember that the population mean is what you get by taking a 

census of all members of the population 

– There is a 68% probability that the mean of your 
measurements lies within one standard deviation of the 
mean of the true mean of the entire population.  Get that? 

• Good news: Mean of measurements approaches 
population mean  with increasing number of 
measurements 

• Bad news: Only approaches as  
• SDoM approaches zero with increasing number of 

measurements 
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Error Bars 

• The entity you want to plot as error bars is the 
Standard Deviation of the Mean (“Standard 
Error” for Origin). 
– Excel will calculate the Standard Deviation of a series 

of data/measurements 

– Excel will also determine the number of 
measurements  
• Rarely useful 

• How would you not know how many data you took? 

• Not equal to number of rows of data in Excel? 

– SDoM = SD/SQRT(N) 
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Back to Plotting in Origin with Error Bars 

• File:New or the New Project icon (next slide) 

• Enter data (two slides down) 

– Manually (e.g. Pendulum) 

– Copy and paste 

– From Excel… 

– Data 
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Getting Started in Origin 

New 
project  
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Geiger data are typically 
 in columns with the  
supply voltage as a header. 
Block and transpose. 
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Plotting in Origin, cont’d 

• Data to be plotted horizontally (“independent 
variable”) must be in first column set as X or you may 
use another column set as Y and change it to X 

• Data to be plotted vertically (“dependent variable”, 
typically multiple measurements thereof) must be in 
columns to right of x-values 

• If initial format is opposite (e.g. Geiger data) 

– Worksheet:Transpose: Open Dialog:Ok (two slides 
down) 
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Format for generating mean, SD and SDoM 

• Block all (only) data for statistical analysis…click and 
drag…like blocking in any program? 

• Statistics:Descriptive statistics:Statistics on rows (or “on 
columns” if your data are displayed in that way) :Open 
dialog 
– De-select everything, specifically including the “Optional 

Report” and “Quartiles”, except Mean, SD and (add) 
Standard Error of Mean. 

• Ok  
• Mean, Standard Deviation and Standard Error of Mean 

will appear in columns to the right of data or in a new 
sheet 
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“Independent 
variable” 
values Mean SDoM 

Multiple values of 
dependent variable  
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Line + Symbol Plot 

“Independent 
variable” 
values 

Mean SDoM 

11 



• Block the first column [A(x)], [CTRL: click 
above column] the third from last [Mean] and 
last [SE of Mean] columns 

• Plot:Line:Scatter 

• If you double click on the plot (line or point) a 
menu appears allowing you to choose line and 
line+symbol curve, line or symbol shape, size 
and color, etc. 

– If your data are any good you will have to choose 
much smaller symbols to see your error bars! 
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Voilà!  A plot! 
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Changing Plotting Parameters 

• Double click on axes to change parameters 
therein 

• Click on “T” on the left bar to add text (like the 
title of your graph!) 

• If you entered text for “Long name” and 
“Units” in the headers of the “Sheet” in the 
“Book” they will appear as axis labels. 

 

14 



Adjust Axis Parameters 
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Adjust Plot Details 
Select to 
adjust line 
properties 

Size 3 open 
circles are 
good if error 
bars are 
small 
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Adding a Legend 

Click “T” to 
enter text 
into legend 

Use this cursor to display values 
of data points 
(appear at bottom) 
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Column 
Manipulations 

Set column 
value equal 
to row 
number 

Insert column 

Select column where results 
are to appear, here B. 
Click the icon to “Set column 
values” 
Syntax:  You are telling the 
program to generate in the 
new column rows whose  
values are the result of 
operating on the adjacent 
values in the named column 
[in this case col(A)] in the 
specified manner [in this case 
squared] 
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Linear Least Squares Fitting 

• Plot data! 

• Analysis: Fitting: Linear Fit: Open Dialog 
– “Residual sum of squares” is another name for chi squared 

– Check “R-value” or “R-square” (this is the correlation 
coefficient)  

– Assure that it is checked! 

– Also check “Reduced chi Sqr” (for G-M experiment) 

– Also assure that Residual Analysis: Regular is checked 

– Uncheck the “Adj. R-Square” and “Pearson’s r” (their 
formulas are not the typical ones for the correlation 
coefficient R or r)  

19 



• Alternatively 
– Enter all data into Excel 

– Calculate mean, Standard Deviation and Standard 
Deviation of the Mean 

– Transfer relevant rows to empty Book in Origin 

– Worksheet/Transpose/Dialog/OK 

• Plot:Line:scatter 

• Select columns to plot 
– A(X) for X 

– B(Y) for Y 

– C2(Y) for YEr 

• Adjust symbols, line, axes and labels as appropriate 

• Use “T” icon on left to generate plot label 
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Parameters for 
Linear Fit: Upper 
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Parameters for 
Linear Fit: Middle 
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Parameters for 
Linear Fit: lower 

23 



Plotted Data with Fit and Error Bars 
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 Experimental

 Linear fit

T
2
 (

s
2
)

l (cm)

Equation y = a + b*x

Weight Instrumental

Residual Sum 

of Squares

0.35095

R-value 0.99951

Value Standard Error

B Intercept 0.05004 0.01975

B Slope 0.03962 5.18244E-4

Info about 
the linear fit 
(next slide) 

Example: pendulum experiment 



- Info about the linear fit (from previous slide graph): 

Equation y = A + Bx 

Weight Instrumental Considering error 
bars 

Residual Sum of 
Squares 

0.35095 Chi-squared (2) 
considering error 
bars 

R-value 0.99951 Correlation 
coefficient (r or R) 

Value Standard 
Error 

Value and 
Absolute error 

A Intercept 0.05004 0.01975 

B Slope 0.03962 5.18244E-4 



Residual Plot with Error Bars 

• Residual values will appear as a new column in 
the sheet “FitLinearCurve1” 

• Retrieve error bar magnitudes from original 
calculations [column SEM(yEr)] 

• Plot residual values with error bars as a 
function of y-data as usual 

 

26 



Data for 
Residual Plot: 
FitLinearCurve1 
Sheet 
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Test Fit Residuals with Error Bars 

Draw center line 
with line tool 

Arrow tool 

Text tool 
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Residual plot for the example on slide 24 (pendulum experiment) 
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Generating and Fitting a Histogram 

• Import data to be plotted into a Y-column of a 
new book/worksheet. 

– The x-column doesn’t work, even if you have only 
one set of data to generate a histogram.   Don’t ask. 

• Block those data (CTRL click above column) 
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To Plot a Histogram 
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Initial Histogram 
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Count rate (counts/sec) 

Fr
eq

u
en

cy
 

Example of axis labels for the Geiger-Müller experiment 
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Double click on graph to 
bring up fitting options 

Distribution curve 

Automatic binning? 
Bin size? 

Add Distribution Curve 
Go! 



Histogram with Gaussian Overlay 
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Count rate (counts/sec) 
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Example of axis labels for the Geiger-Müller experiment 



Histogram Fit Sheet 
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New sheet with fit data 

Mean and Standard 
Deviation: You have 
the fit Gaussian 



Generating a Function 
Sometimes you want to plot a function over some interval 

• Enter the first few values of the independent variable (next 
slide) 

• Block those values 
• Set the cursor at the bottom right of the column until the 

cursor becomes a plus sign (next slide) 
• Drag the cursor down for the number of rows 

corresponding to the range of x that you want to plot 
– To increase the number of rows, click on the bottom cell and hit 

Enter 

• Block column to be used for dependent values 
• Set column values: enter expression for function to be 

plotted 
• Plot! 
• Adjust axes, titles and legend to suit taste. 
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Example: Y = X3 for -10<X<10 

Enter 2-3 values 
and block 
Move cursor to 
bottom right 
corner of cell (+) 

+ 

Drag cursor 
to last x-value 

Enter the cube of the 
value in col(A) in the 
blocked column 

Set values 
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Voilà! 
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Integrating with Origin 

• Useful analyzing optical data  

– Integrated intensity of an emission peak 

• Chemical analysis: finding the total amount of 
material from an absorption curve 

– Beer’s Law 

– Concentration is proportional to absorbance 

• Easier and more accurate than olden times when 
Professor Lüty plotted data an paper, cut out 
curve with scissors and weighed paper! 
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Mercury Emission Spectrum 

Model: Integrated emission intensity is  
proportional to spectrometer slit width 
To test model we need to be able to  
calculate the integrated intensity! 

(Å) 
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Gadgets 
 Integrate 

(Å) 
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Baseline 
Constant Y 
Custom 
Minimum 
(or other!) 

(Å) 
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Select Output Parameters 

Results: 
Integrated area 
FWHMA 

Click on yellow region  
to activate. 
Drag sides to ROI  
(Region of Interest) 

(Å) 



Multiple Plots on a Graph 
• Most common: several values of y with a 

common x 
– Import data 

• Simply block copy and import from Excel 

• File:Import:Multiple ASCII 
– Assumes data are in ASCII format! 

– Requires manipulation of columns after importing 

– You will have multiple columns with one headed by X 
and the others Y1, Y2… 

– Label each column and give units 

– Block contents of each column to be plotted (click 
above) 

– Plot: Line and symbol: Line and symbol 
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Voilà! 



Multiple Plots, Continued 

• If multiple plots have 
different x values 
– Obviously now you 

have at least four 
columns of data 

– Double click on the 
header cell of your 
second set of x-values 

– Designate second 
column as x 
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Top Icon Bar: Left 

New 
workbook 

New 
folder 

New 
Excel 

New 
graph 

New 
matrix 

New 
2D 
plot 

New 
layout 

New 
notes 

Digitize 
image 

New 
project 
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Top Icon Bar: Second from Left 

Open 
Excel 

Open  
Template 

Open 

Save 
project 

Save 
Template 

Import 
wizard 

Import ASCII 
Single Multiple 

Batch 
processing 

Recalculate 
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Top Icon Bar: Third from left 

Print 

Slide 
show 
of 
graphs 

Open 
Excel 

Open 
Video 
Builder 

Refresh 

Duplicate 

Custom 
routine 

Project 
explorer 

Results 
log 

Command 
window 
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Top Icon Bar: Fourth from Left 

Set 
column 
values Sort 

Row 
statistics 

Column 
statistics 

Add 
column 

Code 
builder 

Set all 
column 
values 
from row 
number 

Set all 
column 
values: 
random 
number 

Set all 
column 
values 

Normal 
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Top icon Bar: Right 

Reapply 

Data filter 

Add/ 
remove 

Set as Z 

Set as 
subject 

Set as 
grouping 

Set as 
disregard 

Set as 
labels 

Set as 
Y error 
bars Set as Y 

Set as X 

Enable/ 
disable 
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Left Icon Bar: Top 
Pointer 
cursor! 

Draw data 

Screen reader 

Scale out 

Scale in 

Data reader 

Regional data 
selector 

Data selector 

Regional mask 
tool 

Insert text 
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Left Icon Bar: 
Bottom 

Insert arrow 

Insert graph 

Insert line 

Insert rectangle 

Zoom-panning tool 

Insert equation 

Rescale tool 

Rotate tool 
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Right Click Graph: 
Upper Half 
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Right Click Graph: 
Lower Half 
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Right Click Upper Border of Graph 
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Right Click  
Book Upper Border 
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Miscellany and Minutiae 

• Huge amounts of stuff can be accessed by 
right clicking 

– The menu you get depends on where the cursor is 
pointed when you right click 

• If your graph fills the screen you can reduce it 
and access the book/worksheet by clicking the 
expand/contract icon in the upper right 

• What else belongs here?  Lots! 
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• To add Greek or other special characters to a 
text box 

– CTRL M 

– Note that there is only one page of options 
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