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ructure ot repor

e "Standard" structure

(common even for master or doctor theses):

v’ Cover (Title, author(s), affiliation)

v’ Abstract

v Main text
(introduction - method - results - discussion
- conclusion)

v Acknowledgements

v References

v Appendix (if any)

* For this report, add "impression"

otes

* "Abstract" = Summarize the report shortly and simply
« "Introduction" = Describe background, motivation etc.

* "Methods" = Describe the method clearly using figures and tables
so that anyone can reproduce your results
(thus model # of instruments should be also explained)

« "Results" = Describe results clearly using figures and tables

« "Discussion" = Discuss physics. You can refer to literature if needed.

« "Conclusion" = Summarize what is clarified. Also mention future perspective.
« "Acknowledgement" = Express acknowledgement to ones who help you.

« "Impression" = | don't count this for the score. Write freely.

* "References" = Described later.

* Format of the report
* Efficient graphs

* Hints for discussion
* Introduction of TeX

Xampile oT sections (or chapters

« Cover (title, group, name, collaborators etc.)

* Abstract (without section number)

* Sec. 1: "Introduction" etc.

* Sec. 2: "Experimental methods" etc.

* Sec. 3: "Results" etc.

* Sec. 4: "Discussion" etc.

* Sec. 5: "Conclusion" etc.

« "Acknowledgement" (without section number)
« "Impression" (without section number)

« "References" (without section number)

ymbols, units, abbreviation

Symbols for physical quantities should be italic:
e.g. T (Temperature), y (susceptibility)
Vector quantities should be bold as well. e.g. B (mag. flux density)
In subscript etc., symbols not representing physical quantities
should not be italic
e.g. T (T: italic, c: not italic since it's abbreviation of "critical")
A, (If you mean "x component of A", x should be italic)

Units should be roman e.g. K (Kelvin), T (Tesla)

Insert a small space between a number and a unit
(exceptions: ° , %, ' " for angles)

Abbreviations should be defined when first appears.
e.g. superconducting (SC) transition ...



!|!|||||!!||l !l!"! igures and tables

" (TMTSF),CI0, Table 1 Typical style of table and names of the itenis
\ appearin: in the table.

T #ih
w2 M (column headings)

* Consider the significant digits for any numbers

{columns!

17 {rows. ) i

¢ Change of the significant digits after operations: 3
- wai - —2.5 .25 £0.
+and - : The last significant decimal place in the result should be * 7:«-: ::2 \ilxw
the same as the largest decimal place of the last significant figure Watr - =028 02587 0
205t
12.3 +0.51429 ~ 12.8 able texts)
&, Lower limit obtained by the attenuation method in ref. 3,
*and / : The result has least significant digits of the two numbers. L )

FIG. 2 (color otines. e dzroms o 41 | o Wy and 0 Caption is placed above the figure

12.34x051~6.3 b e S i g o e e T Begin with a noun sentence
Caption is placed below the figure
* Experimental errors should be also considered Begin with a noun sentence
BAMELRE HPEERIDTAT

S. Yonezawa et al., PRL 100, 117002 (2008) (L%, 1984)p260.

Research articles

« If you refer to something, clearly write the source ps st
style:
[1] ). G. Bednorz and K. A. Miller, Z. Phys. B: Condens. Matter 64 (1986) 189 .

« If you cite sentence(s), clarify the cited part. author(s) Journal volume (year) page.
use "", use indent, use italic font, etc.

APS style:
[1]J. G. Bednorz and K. A. Mdiller, Z. Phys. B: Condens. Matter 64, 189 (1986).

X Cited text should not be changed.
author(s) Journal volume, page (year).

Everything should be the same as the original.

Plagiarism can be a reason to leave university

Graphs are representative of a report or article

eference list

Textbooks

[2] P. G. de Gennes, Superconductivity of Metals and Alloys
W. A. Benjamin, New York, 1966.

Much persuasive than texts
!
Author, title, publisher, publisher's location, year etc. The quality of graphs determines persuasiveness

Label of citation BiETY57
discovered high-T, superconductivity [1]. o T—ANEBERMNERMIZIEMETES
discovered high-T, superconductivity®.
discovered high-T, superconductivity [Bednorz1986]
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It is often appropriate to plot from zero
(either horizontal or vertical).

Something between the senior thesis and the report
of the 1st-year experiment course [ E Y IHEER |
Discussion

~
< Discussion of physics
behind your results.

Discussion on
experimental
validity

Listing of results <

J

Originality

Write your report

based on your own
thinking

« analysis

« literature search

« figures, graphs, etc.

Don't understand Understand
and don't carry out < and carry out <
things | taught things | taught

X
©

~
J
~
J

1200

wray data |

1000

Intensiy (arb, units}

Intensity (arb. units)
.EEEEEES

[ S —
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Plotting data with various conditions
on top of each other

Plot them with some vertical offsets

‘ Change in the peak position
Difficult to see changes s clear )

v Take a derivative
-> Small changes become clearer

003 T T
0.025

0.02

a
§ oo v’ In case a quantity changes as XV
g oo - -> Plot this quantity against XV
= 0.005 N . .
i : and you get a straight line
-0.005 - - oae
o a4 e s v |naddition to the raw data,

Te ture (K) .
e data obtained from analyses

(such as T, delta, lattice constants)
should be also plotted.

v Use arrows and lines
effectively

Solid = Very complicated system

it is often difficult to reach firm conclusion from one result

L 4

[ ? What's actually happening in the material }

$

Consider the situation from various aspects based on
experimental and theoretical evidence (+ imagination)
v Our experiment
v’ Theoretical consideration
v’ Literature (experimental, theoretical)




Hints for discussion: example

Definition of T,: various ways

}

|} B | B

a l ; < "

11 **

T T

Each definition has different meaning

* Which definition is suited for an analysis?
* Comparison of Ts of different definitions may give new information

Try to use (La)TeX

When you write a report or paper
with more than 20-30 pages and 10-20 figures

You start to face many problems if you use
an ordinary word-processing software

Installing LaTeX

* Buy (or borrow) a book and use discs

BMIEE LaTeX2e EXEBER AP (BT EFM4L) etc.
Very easy, but sometimes older version e
¢ Installing from the Internet
Latest version but sometimes annoying
Various version for Windows
W32TeX (More suited for Japanese texts)
Manual install
http://w32tex.org/index-ja.html

Automatic installer (so called "TeX{ > A b—7—3")
http://www.math.sci.hokudai.ac.jp/~abenori/soft/abtexinst.html
TeX Live (Internationally used) http://www.tug.org/texlive/
Miktex (Internationally used) https://miktex.org/

Sharelatex (Online, cloud-based) https://ja.sharelatex.com/

Other points to be discussed

Why does T, depends on 6.

How does the crystal structure change with §? Which oxygen is
deficient?

How does the normal-state properties change by §?

What is the valence state of Cu and substituted ions?

Which Cu site is substituted?

Why does the destruction of superconductivity by substitution
differ by the substituent?

Compare with the impurity effect of the ordinary s-wave
superconductivity

Compare with the expectation of the impurity effect of the d-
wave superconductivity

Why (La)TeX?

Features of (La)TeX
¢ Do not use machine power since it is text-based.
¢ Easy to make beautiful mathematic equations
¢ Automatic (and marginally good) arrangement of figures and tables
* You can define macros (your own command) to simplify writing.
(example: ¥ybco - YBa,Cu;0,)
¢ Automatic numbering of sections, figures, tables, etc.
¢ Automatic generation of index, reference list, etc.
¢ Easy to make a well-ordered PDF file.

In the research field of physics,
it is sometimes required to submit a paper in TeX

It is now good chance to start and learn!

Tips for LaTeX

Examples of useful macros

¥newcommand{¥sub}[1{$_{¥mathrm {#1}}$}

% subscript but not italic (outside the math environment)
¥newcommand{¥subm}[1]{_{¥mathrm {#1}}}

% subscript but not italic (inside the math environment)
¥newcommand{¥sps}1{S_{¥mathrm {#1}}$}

% superscript but not italic (outside the math environment)
¥newcommand{¥spsm}[1[{*{¥mathrm {#1}}}

% superscript but not italic (inside the math environment)
¥newcommand{¥TcK{T¥subm{c}}
¥newcommand{¥ybco{YBa$_25Cu$_3$0S_{7-¥delta}$}



. . -use p g
Secret commands to improve arrangement of figures and tables Must-use packages

(Write these 7 lines in the preamble (before ¥begin{document}) graphicx : required to |nsertAf|gures
amsmath : more mathematical commands

amssymb : more mathematical commands

¥setcounter{topnumber}{100}
¥setcounter{bottomnumber}{100}
¥setcounter{totalnumber}{100} Other useful packages . .
bm : enable bold letters in equations. e.g. ¥om{A} -> A
tabularx : more options to make tables
longtable : make a large table expanding in multiple pages
fancyhdr : fine tuning of header and footers.
color : coloring text

(careful about the compatibility with the graphicx package)
hyperref : allows to put hyperlinks to the text

(careful about the compatibility with other packages)

¥renewcommand{¥topfraction}{1.0}
¥renewcommand{¥bottomfraction}{1.0}
¥renewcommand{¥textfraction{0.0}
¥renewcommand{¥floatpagefraction}{0.0}

ItINg tools or Lale

Useful commands

Ytableofcontents : make an index In principle, you can use LaTeX with the Windows Notepad (*ER)
(just write this at the place you want an index) and the Command Prompt (AW FF AL TH)
¥ensuremath{} : automatically choose math environment "
e.g.: ¥newcommand{¥TcH{¥ensuremath{T¥subm{c}}} Editing tools
e Compiling
Useful sites e Coloring keywords
Tex Wiki e Completion of commands, keywords, ...
http://oku.edu.mie-u.ac.jp/~okumura/texwiki/ ‘

Descriptions of many packages by Okuma-san at Shiga Univ.

http://www.biwako.shiga-u.ac.jp/sensei/kumazawa/tex.html Improve writing efﬁCIency alot!

* Winshell

http://www.winshell.de/

* Miktex editor
https://miktex.org/

* Texworks
http://www.tug.org/texworks/

* xyzzy+kyotex

http:/Aww.jsdlab.co.jp/%7Ekamei/
http:/Aww.ss.scphys.kyoto-u.ac.jp/person/yor ter k i html
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References

Guide to write a report and articles

« BAMBEFEHERPRBR/XOTATI(LE, 1984)
c REETHIEROEHOLR—-RXTLTE ) GRS AT T1T142.2008)
- RTRH: BRROEXBM (FAgE, 1981)

TeX

« BUATREE T ET SE6hR LaTeX2e ECEVERL AP ) (5T aTamt. 2013)
TeXZEHHBADKENFE>TNEIRK, 1V R—F—DF

- £EM=TLaTex2eX 8 | (BIAEIE. 2000)
WAAZIERIBRENIH ST D, POLBRERITH?

Xyzzy + kyotex
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]
Finally...

* Deadline for the 1st version: Feb. 24 (Fri) 17:00 (paper*)
* Final presentation: to be announced
* Deadline for the final version: Mar. 31 (Fri) 17:00 (paper* + PDF)

* You can use a printer at our lab. Actually | recommend this to you.
® Any questions welcome

® Of course you can use Word or others instead of TeX

I'm looking forward to reading your great report
prepared with your effort, discussion, and
good sense of beauty



