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§2-2 Tt A DEKFEIE The basic structure of an Essay

Title

Name, Affiliation Add your Student ID for the essay assignment for this class.

Introductory paragraph

(1) Introduction material, General statements

(2) Thesis statement

Body paragraph 1

(1) Topic sentence

(2) Supporting sentences
(Concluding sentence)

Body paragraph 2

(1) Topic sentence

(2) Supporting sentences
(Concluding sentence)

Body paragraph 3

(1) Topic sentence

(2) Supporting sentences
(Concluding sentence)

Body paragraph ...

Concluding paragraph

(1) Summary

(2) Reformulation of Thesis Statement
(3) Reinforcement

(4) Final Comment

2E:

(1) $5AFIZ : Criterion®@ ZVEH L7c GG T A 7 4 V VHEET v 7,
\ol. 1 (CIEE Japan, 2011).

(2) MHEEYE, KAEAN, JHEEHR T S5y A - T4 T 0
7R (2 AEET, 2014).

April 28, 2020
[Essay Assignment 1 (T vt 1 ;278 1)]
m Write an essay on the following topic within about 1000 words in
English (Figures and figure captions may be added.).
Identify your name and student ID number in your essay as well.
m Submit your essay via PandA in PDF (or word) format.
m Due date and time:  13:00 JST, May 18 (Mon), 2020

Based on the following video, write about the origin
of the exponential growth and the way to make it
saturate.

Where appropriate, use exponential functions.

“Exponential growth and epidemics” (8:56)
https://www.youtube.com/watch?v=Kas0tIxDvrg

BT A ORNFITHESE, FEEEEAIHE R ORI &
FNAEABAIMSELHFEICOWT, 9532 1000 FELLN
DT yEAIZE DI, FEEEELHE-> TE,

L v 7 a rZBIMLTH LU,



https://www.youtube.com/watch?v=Kas0tIxDvrg

§2-3 Figures

O E - HFOFZ b2 HEEY (graduations) & AdL 5. —
4
18 £
© WEiERt BldRHMA(talic), HALRE S IENL A (roman). t o
ZiuE sl (EHERHEALR) OXFFD. o° 2.65 2
e 30 &
—_— (=8
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@ Caption OFIDITH A FVZ LG TR " w &
® ZOBICHIL AT D, B SUIERT 2L b 5.) of -
® AXHTORMOHRINC L <5 FH ; 50 &
Figure 1 shows ..., ....1is shown in Fig. 1. 0 20 40 60
Figure 2 displays ..., indicates ..., represents..., illustrates..., depicts ..., Time (minutes )
compares ..., demonstrates ..., etc. Figure 4.1 Pressure versus time trace when the volume in a Pomeranchuk cell was
T - - s changed at a constant rate. The signatures A and B, shown magnified in
RERTHD Z LITER! the inserts, indicate the occurrence of two phase transitions in *He.
(After Osheroff er al. (1972a).)
Glossary: A
origin _
intercept e D. Vollhardt and P. Wolfle, The Superfluid Phase of Helium 3
slope R (Taylor and Francis, 1990) p.96.
ordinate - 7
abs_C|s§a P
solid line
broken line == == =" TBGHR .
dotted ling -e=reeermsremnses lﬁ;‘%ﬁ -
dash-dotted line abscissa

extrapolation, interpolation

symbols: open circle, solid (closed) triangle
a guide to the eye

arbitrary units (arb. units)



§2-4 & Tables

O RIZETHIIARR .

@ Caption 1ZF 0 .

@ Caption OHIOIZH A SV ELAFATRT.

@ TORICHALERT D, BIHIERT L2 L bbD.)

® AP TOROFBAIZ I <5 F£H :
Table 1 shows ..., ....isshown in Table 1.

Table 3

SM Higgs boson cross sections (in pb) at /s=38 (7) TeV for my = 125 GeV. The
total values as well as the contributions from the individual production modes are
listed. The branching ratios to the final-state channels considered in this Letter are
also given (where ¢ stands for electron or muon), together with their relative un-
certainty. Up-to-date theoretical calculations are used [14-16,89,35,36].

Cross section (pb)
at J/s=8 (7) TeV

Branching ratio
(relative uncertainty)

. . ggF 19.52 (15.32) H — WW* — fviv 0.010 (£5%)
Table 2 displays ..., summarizes ..., VBF 158 (122) H—yy 2.28 x 10~3 (£5%)
represents..., compares ..., etc. WH 0.70 (0.57) H—ZZ* - 4 1.25 x 1074 (£5%)
HER! ZH 0.39 (0.31)
ttH 0.13 (0.09)
Total 2232 (17.51)
Glossary:
column, row SM: Standard Model
Table 1 Typical style of table and names of the items ATLAS Collaboration, “Measurements of Higgs boson production and couplings in
appearing in the table. diboson final states with the ATLAS detector at the LHC”, Physics Letters B 726,
T 88-119 (2013).
41| Y o e - T oo R L
(columns) o ‘3 7 o % el (column headings)
= - : 1 Ir —
{T (rows) l |

8247 — —2.53 0.25 +0.08
#31T — 31.5 0.2 +0.1

AT, ~() 25 cnt0.025
ma;m >0.25¢  0.256 " o2
FeD R L

(table texts)

a. Lower limit obtained by the attenuation method in ref. 3.



§2-5 X2 Geometrical Figures

EEAR square

KAR rectangle

F4TMmARZ  parallelogram "

&% trapezoid

M AA  cube

B

rectangular parallelepiped

EE=AR equilateral triangle

D=/ isosceles triangle

EA=MAR right triangle

M circle V%

b

/ \ malor axls

\I
|
— /

e
inar axs

&M ellipse \\&__ /

oval: There is no precise mathematical definition of an oval. All ellipses are
ovals but not all ovals are ellipses.

Bk sphere /N

M4  cylinder

M hollow cylinder

F# cone

A three-dimensional geometric
shape that tapers smoothly from a
flat base (frequently, though not
necessarily, circular) to a point
called the apex or vertex.

https://brilliant.org/wiki/surface-area-of-a-cone/

(H#2: Wikipedia, etc.)
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§2-6 MDA A : How to Read Equations
1. Fermat’s Last Theorem
As conjectured (and perhaps proven) by Fermat and recently proven by
1. a® = b" + c" Andrew Wiles, for any integer n greater than or equal to 3, there is no set
' of three integers a, b and c for which a to the n-th power equals b to the n-
th power plus c to the n-th power holds.

|
2. oC.= = 2. The combination of n choose r

(n-r)tr! The number of ways of choosing r elements from a group of n elements is
denoted by sub n capital C sub r, which is equal to n factorial divided by
open parentheses n minus r close parentheses factorial times r factorial.

3. [“e™ dx=+n/2
3. Gaussian integral
The integral over x from 0 to infinity of the exponential of minus x squared

is equal to the square root of 7 over 2.

4. VxH=j+ 2
ot 4. One of Maxwell's equations
The curl of the vector H is equal to the vector j plus the partial derivative of
the vector D with respect to t.
5 F= —kgTInz; 7= Z;.f:o e “En/ksT *In both the USA and UK, “curl” is commonly used instead of “rotation”.

5. Partition function
. 2 The Helmholtz free energy F is given by minus k sub B times T times the
(—th + €A) Y=EY¥ natural logarithm of Z, where Z is the partition function given by the sum
over n from n equals 0 to infinity of e to the minus E sub n over k sub B
times T.

1

Mme

6. Schrodinger equation example
The Schrddinger equation for an electron with the charge minus e in a
magnetic field is one over two m sub e times open parentheses minus i h -
bar gradient plus e times the vector potential A close parentheses squared psi
equals the energy E times psi.
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(Exercise 2-1) (Exercise 2-2) Read the following equations and write down how to read them.

1. EDERBAX (caption)lEED LIZEL REM? FITELAREM? p?

1
- 1. Hy = —+-mw?x?
TOEE. #F. BT, BFOSMTRIONT, KT 048 0= om T3
£ (de Broglie wavelengths)D T R L X —{KkFHEETRT, TORD
FRBAS (caption) Z S X DFRXICH > TEHRETHEN, HIDEFESE
(E21E L. HEDT ALk (RICHER2) DEL 2. [ emax’dx = \/E
—00
L& 2T U5 70AE 2 EEHHEAEITDOVT HEHITHER “
HEMBAXIZE K,
ap
10—~ . — ‘ 3. E+V'(pv)=0
N - 1
5 \\\X- ray photon
N
\ N |
O% \\\"\\\\
gl.ox\\ I o — B
éols_ i % - ~ \Ne:t:ons___
Electrons\\ N !
i N~
Ol \'\E;‘
011 EL‘ 10 50 100

Photon energy, keV
Neutron energy, 0.01 eV
Electron energy, 100 eV

C. Kittel, Introduction to Solid State Physics (8" ed., John Wiley&
Sons, 2005) p. 24.
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