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set xlabel 'Temperature (K)’
set ylabel 'Resistance (Ohm)’
[ = *kx

plot 'YBCO-data.dat’ u 1:($2/1) with linespoints
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set output 'YBCO-data.eps

set terminal postscript eps color enhanced 'Arial’ 25
set xlabel ' {/=30 {/Arial-Italic T} (K)} °

set ylabel ' {/=30 {/Symbol-0blique r} (m{/Symbol W}cm)}

[ = sokk
S = sekk
L = sokk

plot 'YBCO-data.dat’ u 1:($2/1%S/L*1e3) with Ip title 'YBCO Resistivity Data
set out
set terminal pop

replot # #EROEERA. HFEYEKRILEL,
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http://www.ss.scphys.kyoto-u.ac.jp/person/yonezawa/contents/program/gnuplot/paper1.html

DUVNTIZSE :PDF T S7%2 BB E DO (PDFTex A2 LuaTex Tl EPS (X{f % 9. PDF #E¥HAL))
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set encoding utf8

set output ’'YBCO-data.pdf

set terminal pdfcairo enhanced font "Arial, 15’ size 5in, 3.5in
set xlabel ' {/=18 {/Arial:Italic T} (K)} °

set ylabel ' {/=18 {/Arial:Italic o } mQcm)}

[ = sokk
S = sk
L = sk

plot 'YBCO-data.dat’ u 1:($2/1%S/L*1e3) with Ip title 'YBCO Resistivity Data
set out
set terminal pop

replot # #EROEZER. HFEYEKRIEELY,
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“Laboratory Work in Physics B4” -- Handout No.8
Your name ( ) Dec. 12th, 2016 (Mon.)

1. Make graphs immediately after obtaining data
Make graphs immediately — Important for proper and quick feedback

gnuplot = Software usable for checking data as well as for making graphs for research articles

v Free software

Control a graph using mouse actions

v" One can draw graphs directly from text/binary data
v" One can apply calculation to data. You can perform non-linear fittings.
v High-quality output usable for articles. Good compatibility with TeX.

2. Training

(1) Start the text editor xyzzy

(2) The structure of the data file is:

1st column: Temperature (Unit: K)

2nd column: Averaged voltage of the resistance sample (V)

3rd column: Voltage of the resistance sample when positive current is applied V. (V)
4th column: Voltage of the resistance sample when negative current is applied V. (V)
5th column: Real part of the signal from the coil Vx (V)

6th column: Imaginary part of the signal from the coil V, (V)

7th column: Time information

(3) Plot resistance data and print
® Open a new file (with extension “.plt”; e.g. “YBCO-resistance.plt’; saved in the same directory as the
data file) with xyzzy. Put commands shown below. The red letters should be replaced with the name

of your data file. Put the value of the current (with unit of A) into ***.

set xlabel 'Temperature (K)
set ylabel 'Resistance (Ohm)
I = *kx

plot “YBCO-data.dat” u 1:($2/1) with linespoints

® Save the file.




® Press “Ctrl +1 — Cirl + 0”. Then the script file is passed to gnuplot and a graph will be shown. If not,
press “Ctrl + | — Ctrl + n” and check the error messages shown.
XIf you don’t use xyzzy (e.g. when you work at home), follow the instruction below:
@ Add a line “cd 'absolute path of the data file' ” to the first line of the plt file. For example, If your
data and the pilt file are saved in C:¥user¥data, you add “cd 'C:¥user¥data'
(¥ should be replaced with backslash for non-Japanese PCs. Use single quotations if you want to
use backslash for the path. If you use ordinary slash / for the path, you can use double quatations)
@ Start gnuplot, then drag/drop your plt script file to gnuplot.
® Copy the graph to the clipboard. If you have “Copy to Clipboard” icon in the top left, you just click it.
Otherwise, press Ctrl + C on the graph screen.
® Paste the graph to a software (such as Word or PowerPoint), add comments if necessary, and then,

print. Paste the graph sheet to the lab notebook. Enlargement near T¢ is also good to have.

[How to control the graph window in gnuplot for Windows)
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Others:

*Two right clicks: Zoom in to the selected range

*Couble click (left): Copy the coordinate of the curser to the clipboard

*1: Set a ruler to the curser point (You can measure distance for example)
* p: Back to previous range

* a: auto range

* e: Update graph

For other key binds, press “h" on the graph window.

(4) Similarly, plot the Vx and Vy of the susceptibility coil. Each student should go through the process at

least once.



Reference: Script example to make a PostScript file (suited for embedding in Tex)

A script to make an EPS file of a graph of the temperature dependence of resistivity (in unit of uQcm).

Here S and L are the cross section of the sample (in cm2) and the distance between V terminals (in cm).

set output “YBCO-data.eps”

set terminal postscript eps color enhanced “Arial” 25
set xlabel ' {/=30 {/Arial-Italic T} (K)} °

set ylabel ' {/=30 {/Symbol-0blique r} (m{/Symbol W}cm)}

[ = sokk
S = sekk
L = sokk

plot “YBCO-data.dat” u 1:($2/1%S/L*1e3) with Ip title “YBCO Resistivity Data”
set out
set terminal pop

replot # Just to check output. Not so important

For further improvement, refer to the page (in Japanese):

http://www.ss.scphys.kyoto-u.ac.jp/person/yonezawa/contents/program/gnuplot/paper1.html

Another example to make a PDF file (good for PDFTex or LuaTex)
% Use UTF-8N (or UTF-8) encoding

set encoding utf8

set output “YBCO-data.pdf”

set terminal pdfcairo enhanced font “Arial, 15" size 5in, 3.5in
set xlabel ' {/=18 {/Arial:Italic T} (K)} °

set ylabel ' {/=18 {/Arial:Italic o } mQcm)}

[ = sokk
S = sk
L = sk

plot “YBCO-data.dat” u 1:($2/1%S/L*1e3) with Ip title “YBCO Resistivity Data”
set out
set terminal pop

replot # Just to check output. Not so important




Useful websites on gnuplot
v Official download site (download the file gpXXX-winXX-mingw.exe)
http://sourceforge.net/project/showfiles.php?group_id=2055
v" Download a development version (gpXXplO-winXX-setup.exe)
http://w32tex.org/index-ja.html
Concise explanation (in JP)  http://t16web.lanl.gov/Kawano/gnuplot/index.html
Latest information (in JP) http://takeno.iee.niit.ac.jp/~shige/unix/gnuplot/gnuplot.html
Explanation of how to make graphs for presentations and papers.
http://www.tatsuromatsuoka.com/tmacchant/OOo_gnuplot/
v' My website, explaining various examples of scripts
http://www.ss.scphys.kyoto-u.ac.jp/person/yonezawa/contents/program/gnuplot/index.htmi
v' Extension of xyzzy to load gnuplot easily

http://www.ss.scphys.kyoto-u.ac.jp/person/yonezawa/contents/program/xyzzy/wgnuplot/index.html



