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How to Enter Data
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Project Explorer & X | Spreadsheet

i

Entering Data Y | Erpyeer Fy——
First, create a new spreadsheet by T e ; : :
cIicking the ﬂ icon in the header. v~ B8 Spreadsheet Spreadsheet 2/19/2024 8:29 PM 5 _—
This creates a default spreadsheet = Column ___2/19/2024 529 PM , | Insert Row Above
with two columns and 100 rows. . o HBEABEAL B insertRow selow
fill Insert Multiple Rows Above

To add rows, right click on the row S | BB nsert Multiple Rows Below
header on left side of the " | B Remove Rows
spreadsheet and use the dropdown ® | 4@ Clear Content
menu. To delete rows, select the ? | ol Row Statistc
rows you want to delete and use =
the same dropdown menu. Use the :
same method to edit columns. :z
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Spreadsheet

= 1{Double} [X] = 2{Double}[Y] = 3 {Douhla} iVl ]
) , o - Analyze and Plot Data
5 s . - Set Column As > |
I\/I . | t . D t a - % -I Generate Data > Row Numbers
fanipulatelData Const Values
a n I p u a I n g a ° . - - =1 5;,; ‘ Equidistant Values
To generate new data using data in -k . = & Isert Column Lef &
77 35 . .
the spreadsheet, create a new - -~ o 2'“”““'”"""“'9“‘ 2 Sample Volus
. . 3 Insert Multiple Columns Left
column, right-click on the column : B 5 vt Cotmes R
header, and select "Generate Data" 10 B = v ol
and then "Function Values". —
preadsheet
Set x equal to whichever column of e f@"’ P : 3 (Doublel ] |
. 1
the spreadsheet your data will be P N ;
based off, and then type your - 5 » I Funchon Values - La..
function in the text box. a s 2 a Variables
5 5 25 51
To view the statistics of a column, P " .
right-click on the column header 7 7 35 7 N
and select "Column Statistics". This BN 40 8 = -
9

displays the mean, variance,
standard deviation, and other : : : T
statistics from the data.
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How to Make a Plot



Creating the Plot

You can create an xy-plot using data
from a spreadsheet. In your spread-
sheet, make sure the name of your
x-axis column includes [X] and the
name of your y-axis column includes
[Y]. If they don't, right-click on the
column header and select "Set

Column As" to adjust column names.

Select the columns of the
spreadsheet you want to use for
your plot. Right-click the column
header, select "Plot Data" and then
"xy-Curve". In the pop-up window,
select "New Plot Area in a new
Worksheet" and click "Plot".
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Spreadsheet

= 1{Double} [X] == 2 {Double} [Y}

— :
_ Analyze and Plot Data >
[ Set Column As > l X
Generate Data >
:
_ Manipulate Data > | Y-Error
25
=" Sort > | X-Error +
Ko
= Insert Column Left
& Insert Column Right VHEED
3 Insert Multiple Columns Left Y-Error -

& Insert Multiple Columns Right

None

Remove Columns

A Spreadsheet

= 1 {Double} [xl‘ = 2 {Double},IV1

+ [
Analyze and Plot Data > | W Histogram

: 0 ;

I Set Column As > Box Plot

: e

N Generate Data > L

:

> “ X xy-Curve

Manipulate Data

5 -
=" Sort
N
H Insert Column Left
7 35
1_- E Insert Column Right
s

Z Insert Multiple Columns Left

I © oot Mitple Columns Right



~ &Worksheet - LabPlot
Worksheet - Spreadsheet

General Background Layout

Name: Worksheet - Spreadsheet

Comment:

Geometry

Editing the Plot h =

To edit the different elements of
your plot, you will first need to
double-click anywhere on the plot
to bring up a new window. Here,
you will be able to edit each
element of the plot that you select.

Click on the white border outside
the black box to edit the size of your .
plot. Click on the white background
inside the black box to edit the
plot's x-range and y-range.

*If you ever zoom out on the graph and
the axes get messed up, select "Auto”
under X-Range and Y-Range to fix it.




Worksheet - Spreadsheet
General Title Line Ticks

L= B[z|r|a|m|e

X-Axis

Editing the Axes

Click anywhere on the axes to edit

them. |
\

In the editing window, under "Title" \/

you can edit the axis name and font B2 8 |§73§| g7 ®

size.

Under "Ticks" you can edit the
number and style of ticks on the axis.

Worksheet - Spreadsheet

Under "Labels" you can edit the tick
labels and their font size.

Under "Grid" you can edit the
vertical lines of the plot's grid.




Editing the Graph
Click on the graph directly to edit it.

Under "Line" you can edit the style
of the line connecting the points, or
disable the line entirely.

Under "Symbol" you can add a
symbol at each data point and edit
the style of the symbols.

Under "Error Bars" you can add
error bars for each data point (see
next slide).

Worksheet - Spreadsheet

Worksheet - Spreadsheet

&XY-Curve - LabPlot

General Line Symbol  Values

Filling

ErrorBars  Margins

[ A\ Line

° , None

Monoton incr. X: | % '|ine

‘ 7] Horiz. Start

[ 1, vert. start

*1, Horiz. Midpoint

T Vert. Midpoint

%, 2-segments

%, 3-segments

‘ *\ Cubic Spline (Natural)

"\ Cubic Spline (Periodic)
oI

&XY-Curve - LabPlot

General Line

Symbol

Style:

Size:

Rotation:

Opacity:

Filling

Color:




Spreadsheet

= 1{Double} [X] = 2{Double}[Y] fx 3 {Double} [Y-Error] Column - LabPlot

11 10 316228 MR
—— Name:

‘& v AT — .Fundio‘n Values - La..  ? X
. 3 15 3.87298 N
Adding Error Bars b . L 3 |
515 40 6.32456 + | I
First, enter the error for each point 8 s 91606
into a column of your spreadsheet. U 5 223607 poncen: L
You can generate error values from & . i - : f
existing columns using the formula — r I i
entry (p. 4) or enter error values 15 # ]
manually or create an error column 10 | ] o

(more later).

= 1{Double} [X] = 2({Double}[Y] |fx 3 {Double} [Y-Error]

&XY-Curve - LabPlot

To create error bars for this class, . o

under Y Error select "Symmetric". =t [
Under "Data, +-" select the column = e e
of your spreadsheet containing your ot e e
error values. Under Format, you can A SN

add caps to the error bars. e speasmeet o

Color:

Opacity: — Type: Double
Plot Designation: [Y-Error]

Formula:

(x) = sqrt(x)

x = Project/Spreadsheet/2
auto update: false




Adding a Best-Fit Line

To add a best-fit line, right click on
the graph, select "Analysis" and
then "Fit", and then pick the
appropriate type of best-fit line.

Worksheet - Spreadsheet

Analysis > ” L* Fit > | Linear

Power

> Navigate to "Spreadsheet” X Differentiate .
Exponential (degree 1)

@ Visible B¢ Integrate Exponential (degree 2)
D Copy Cirl+C \2= Interpolate Inverse exponential

@ Duplicate Here Ctrl+D I smooth Gauss
Cauchy-Lorentz

& Rename T Fourier Filter

Fo Fourier Transform Arc Tangent

X Hilbert Transform

I Delete -
Hyperbolic Tangent

Error Function

XY Convolute/Deconvolute
Custom

XY Auto-/Cross-Correlation

X Data Reduction
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Best-Fit Line for a  weights:

. . . . X-Weight: No
Gaussian Distribution i
Y-Weight: Instrumental (1/col”2) col= 3 [Y-Error]
First, create a best-fit line and select
"Gauss" from the options (see the v Fit: == Options
previous slide). If the editing A Custom
window doesn't appear, double-click f(x) =

a/sqrt(2*pi)/s * exp(-((x-mu)/s)"2/2)

200 ®

on the plot and then click on the
best-fit line in the Project Explorer
window on the left side of the

screen \” Parameters: | Name| Start value | Fixed | Lower limit Upper limit |
1 a 1
Under "Y-Weight" select B
"Instrumental” and then select the -
column of your spreadsheet 3 mu 1
with the error on each point. = =
Run
Change the category to "Custom" U mesui, Parameters Log

and the f(x) field will autofill with

the Gaussian function in editable -'

form. Residual mean square (x?/dof)
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Best-Fit Line for a
Gaussian Distribution

The parameters listed are the
variables in the Gaussian function.
"a" is the normalization constant,
"s" is the standard deviation, and
"mu" is the mean. Enter the best
guess of the values under "Start
value".

Click "Run" to fit the curve and the
fitted values will be displayed in the
Results pane. Check the "Fixed" box
if you want to a particular
parameter to be fixed.

The x*2 value can be found under
"Goodness of fit", in the highlighted
boxes in the image.

Vv Weights:
X-Weight: No
Y-Weight: Instrumental (1/col~2) col = 3 [Y-Error]
\ Fit: o Options
Category: Custom
f(x) =
o a/sart(2*pi)/s * exp(-((x-mu)/s)*2/2) ®
s
v Parameters: | Name| Start value | Fixed | Lower limit Upper limit
1 a 1
2 s 1
3 mu 1
-
&} Run
Parameters Goodness of fit Log
\V Results:

Sum of squared residuals (x?) - .

Residual mean square (x?/dof)
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How to Make a Histogram



Creating the Histogram

You can create a histogram using
data from a spreadsheet.

Select the column you want to use
for your plot. Right-click the column
header, select "Plot Data" and then
"Histogram". In the pop-up window,
select "New Plot Area in a new
Worksheet" and click "Plot".

BH Spreadsheet 1

= 1{Double} [X]

Plot Data P xy-Curve

Analyze and Plot Data |k Histogram |

Set Column As ) Box Plot

[ln BarPlot

Generate Data

Manipulate Data
Sort

Insert Column Left

B
B! Insert Column Right
B

Insert Multiple Columns Left
B Insert Multiple Columns Right

Remove Columns

€4 Clear Content

Conditional Formatting
Freeze Column

= Show Comments

i1l Column Statistics...
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Worksheet - Spreadsheet 2

Adjusting Bin Size

First, double-click on the white
background inside the black box
and adjust the X-Range if needed.

Frequency

Click on the graph to adjust bin size.
In the "General" tab under Binning,
change the method to "By Number"
and change the bin count to the
desired number of bins. Under Bin
Ranges, deselect "Auto" and adjust
the range if needed.

&Histogram - LabPlot

Worksheet - Spreadsheet 2

If you have gridlines, you can adjust
the settings until they align.

Frequency




Worksheet - Spreadsheet 2 &this - LabPlot

General

Major Ticks

Direction:

Adjusting Tick Labels s

INumbef: ‘ 1| I

1stTick at: Offset

wn

IS

Click on the horizontal axis. Then
under "Ticks”, your can adjust the
number of ticks.

w
T T

1st Tick Offset: 0

Frequency

N
H

Label Type: Position values

—-

If you would instead like to center g - ”_
the label of each bin, you would -~

need to increase the 1st Tick Offset. cpacy

*To create custom bin labels, create a
new column in your spreadsheet

Worksheet - Spreadsheet 2 8uhxis - LabPlot

General

with the desired bin labels. Under "Label Major Ticks
Type" select Custom Column and select — ‘
the new column under "Label Column." il I | .

1st Tick at: Offset

I]st‘l"ld(offset: ‘11 i

Frequency

Label Type: Position values

Length: 6pt

Style: Solid Line

5355@@*@ Clr: |




File

ik

& File Edit View Spreadshee Worksheet 0 Analysis  Data Extracto Windows  Tools  Settings  Help M) (X
. . h CRR®R 5S5¢c %HE EBHE®® ~ L B B >
Analysis >
Fitting a histogram = x
ch/Fiter = ® Visible =
Search/Filter o Shape Symbe
N w T T ™ Copy Ctrl+C
ame
ren [ Duplicate Here Ctrl+D L&
. )
After you plot your histogram, ” [ crene Dot Sprendshent -
right click your data and select g ERe & rename
b v KX Plot Area - Spreadsheet ! B Delete RL[Y]
"Create Data Spreadsheet”. That I L x .
. L x2 5207 Lt gpavinglordey % Ordinary Histogram
should bring up a new spreadsheet X Ly ’ \
. . Orientation: Vertical
with the histogram content as L E
R1 Normalization: | Count
shown below. & > L it '
& C/Users/aatma/Downloads/Lab 5.Iml  [Changed] - LabPlot o n (=) X + } \ * { { Binning
Edit  View  Spreadsheet a orksheet otebook  Analysis Windows ~ Tools  Settings  Help | | | | + { Method: By Number
0
1075 1,080 1,085 1,090 1,095 1,100
LB =R 5S¢ MW\E EEHNEKS DD  H O 3B = = Restarce @ Bin Count: 2
= . = .. Memory used 217 MB, peak 234 MB
Search/Filter o= = bin positions {Double} [X] = bin values {Double} [Y] = = SET
a8 Q search o8 = e g9 & & | . A BB g B L/ ]
Name 11,075 0 eE el —&—
v [ Project 2 107625 0
v B Spreadsheet 3 10775 0
4 107875 3]
5 1,080 3
6 108125 6
v~ K Plot Area - Spreadsheet 71,0825 14
Lu. X
8 108375 16
Lo x2
E y 9 1,085 19
E oy 10 1,086.25 31
i R 1110875 2
>~ 1% R1Fit
12 1,08875 21
v R1 - Data
13 1,090 19
Memory used 218 MB, peak 234 MB 18
B Qo muCEO®ENR A T

B C/Users/aatma/Downloads/Lab 5Iml  [Changed] - [Plots] - LabPlot




Fitting a histogram

Create a new column on the
right and copy over the bin
values. Right click on the new
data and select “Manipulate
Data”, “Ladder of Powers”, and
\/x for error bars given by the
square root of the number of
entries. You can now plot the
data and fit.

Note: remove any entry with
zero count or else the program
would not fit properly.

B8 G/UsersfaatmayDownloads/Lab iml - (Changed! - LabPlot

File

Edit View Spreadsheet Matrix

DA RQ 9CcC

o e\

e

F

Project Explorer o X
Search/Fitte: =]
Name
R1
R2
S RI+R2
v (& Plots
~ KX Plot Area - Spreadsheet
L x
L x2
Ly
Ey
i r1
> L% RiFit
v B R1-Data

= bin positions

~

w

-

e

&

8

9

10

1

Il

- o
Plot Data >
Data Extractor Windo
Analyze and Plot Data >
pel .
Generate Data >
£ binpositons (Doublel D binvalues Dor 0 N
1,075 -
O . .. ,
S8 Insert Column Left
10775
8 Insert Multiple Columns Left
Remove Columns
Conditional Formatting >
B Show Comments
Column Statistics...
1oers B
108875 L |

= C/Users/aatma/Dovnloads/Lab Sml ~ [Changed] - LabPlot

File  Edit View Spreadsheet

AR 5CcC

Project Explorer

Matrix ~ Worksheet

B B

Data Extractol

B e &

Windows  Tools

DB

Settings  Help

i

g B

o x| R1 - Data

|| p— = = bin positions (Double} [X]
@ Name 11075
= 2 107625
alllls 10775
v (& Plots
4 107875
~ KX Plot Area - Spreadsheet
L x 5 1,080
Lo x2 6 108125
M
B by 71,0825
W Ey2
8 108375
ik r1
© > L RIFit Bl .05
I ~ B8 R1-Data 10 1,08625
- bin positions -
L bin values
12 108875
3
V| cn— 131,000

Renaming "SimpleFilter" to “SimpleFilter 1" in order to avoid name collision.

BB Q serch he =

bin values (Double} [Y] = 3 (integer} [V]
g b
9 I
. b
:
:
. B
14 8 CUsers/aatma/Downoads/Lab Sl [Changed] - LabPlot

File Edit View Spreadsheet Matrix
16
19 DREBEBR 5cC
31 Project Explorer °

[
25 Search/Filter
21 Name

o)
19

_ v (& Plots
e m ) - KX Plot Area - Spreadsheet
Tl L x

L x2
X Ly
w Ly
Wk R

& > L RiFit

L v B R1-Data

- in positions

L bin values

v

Renaming "SimpleFilter to “SimpleFilter 1" in order to avoid name collision.

- 0 x
ctor  Windows Tools  Settings Help
= vk @ W p=: =
= bin positions {Double} [X] bin values {Double} [Y] Errors {Double} [¥]
1 1075 0 0
2 107625 0 o
3 10775 0 o
4 107875 3 1.73205
5 1,080 3 1.73205
6 108125 6 244949
7 10825 14 3.74166
8 108375 16 4
9 1,085 19 43589
10 1,086.25 31 5.56776
11 10875 25 5
12 1,08875 21 458258
13 1,090 19 43589
Memory used 223 MB, peak 234 MB
B Qs W aCHASeRENR A eem TN D



