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The electron has a negative charge. The brain is extremely complicated.
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“The solution of (3.9) is given by (3.10).”
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“A solution of (3.9) is given by (3.10).”
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f(x) is an analytic function of x.

f(x) is the function of x defined by (3.11).

f(x) is a Bessel function. (N E/VBEITEZ < H D)
f(x) is the Airy function. (=7 U —BEUL/=72—D Lir7e W)

(ZFDORNIWILHZRTH D EAEL T)
Two components of the momentum commute with H.
The three components of the momentum commute with H.

Very small values of t are unphysical.
The very small values of t given by Eq. (6) are unphysical.



(Exercise 8-1) 7 v A D72 H i 2 72k, F 7ot (HEeiG]) & AfL k.

. The weight of (1 ) molecule is the sum of the weights of all the atoms
that constitute (2 ) molecule.
2. 3 ) Internet is (4 ) phenomenon of the late twentieth century.
3. Pick (5 ) point on this curve and draw (6 ) tangent to
(7 ) point.
. (8 ) Dirac’s theory lead to (9 ) equation of motion for an

electron treated as a point particle.

Heisenberg’s uncertainty principle;
Maxwell’s equations, Ohm’s law
the Bohr radius,  the Boltzmann constant,

the uncertainty principle

the Planck constant

. Figure 4 shows (10 ) X-ray diffraction patterns for (11 )
films prepared at substrate temperatures of 140°C and 400°C.

. (12 ) point at which these convex and concave curves meet is called
(13 ) point of inflection.

the convex and the concave curve & 7]
(the structures and properties of conducting polymers)

. (14 ) diagonal of (15
(16 ) parallelogram into (17

) parallelogram divides
) two congruent triangles.
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(Exercise 8-2) Fill in the parentheses with the most appropriate articles (a, an, the,
org). FFIFFEMOEM L TTITLMEL, KIZ ED NEYTF ] 255
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(1 ) probability of (2 ) eventin (3 ) ideal experiment is given
by (4 ) square of (5 ) absolute value of (6 ) complex number
w which is called (7 ) probability amplitude.

P = probability

w = probability amplitude

P=|yl2
When (8 ) event can occur in (9 ) several alternative ways,

(10 ) probability amplitude for (11
(13 ) probability amplitudes for (14

) event is (12
) each way considered separately.

) sum of

There is (15 ) interference.

Y=yt ye

P=| wvit |2
If (16 ) experiment is performed which is capable of determining whether
a7 ) one or another alternative is actually taken, (18 ) probability of

(19 ) event is (20
alternative. (23

) sum of (21
) interference is lost.

) probabilities for (22 ) each

P=P;+ P,

From R. P. Feynman, R. B. Leighton, and M. L. Sands: The Feynman
Lectures on Physics (Addison-Wesley, 1965) Vol. 111, Sec. 1-7.
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(Exercise 8-3) Complete the following passage by filling in the most appropriate
articles (a, an, the, or ¢).

At about one-hundredth of (1 ) second, (2 ) earliest
time about which we can speak with (3 ) any confidence, (4 )
temperature of (5 ) universe was about (6 ) hundred
thousand million (10'!) degrees Centigrade. This is much hotter than in
(7 ) center of even (8 ) hottest star, so hot, in
9 ) fact, that (10 ) none of (11 ) components
of (12 ) ordinary matter, (13 ) molecules, or atoms, or
even (14 ) nucleus of (15 ) atoms could have held
together.  Instead, (16 ) matter rushing apart in this explosion
consisted of (17 ) various types of (18 ) so-called
(19 ) elementary particles, which are (20 ) subject of
(21 ) modern high-energy nuclear physics.

From S. Weinberg: The First Three Minutes (Basic Books, 1993).

(Exercise 8-4) Complete the following passage by filling in the most appropriate
articles (a, an, the, or ¢).

One of (1 ) most popular beliefs about (2 ) “strangeness” of
3 ) quantum mechanics has to do with (4 ) Heisenberg
uncertainty principle, which states that it is impossible to know with (5 )
total precision both (6 ) momentum and the position of (7 ) object
at (8 ) same time. In (9 ) common understanding, the uncertainty
principle is taken for (10 ) statement that (11 ) world is
unpredictable. Just (12 ) opposite is true: The uncertainty principle is
actually (13 ) recipe for making (14 ) measurements with
(15 ) incredible accuracy.

(Exercise 8-5) Complete the following passage by filling in the most

appropriate articles (a, an, the, or ¢).

(1 ) phenomenon of (2 ) superconductivity is (3 )
remarkable example of (4 ) quantum effects operating on (5 ) truly
macroscopic scale. In (6 ) superconducting material, (7 ) finite
fraction of (8 ) electrons are in (9 ) real sense condensed into
(10 ) “macromolecule” (or “superfluid”) which extends over (11 )
entire volume of (12 ) system and is capable of (13 ) motion as
(14 ) whole. At (15 ) zero temperature (16 ) condensation
is complete and all (17 ) electrons participate in forming this superfluid,
although only those electrons near (18 ) Fermi surface have their motion
appreciably affected by (19 ) condensation. As (20 ) temperature is
increased, (21 ) fraction of (22 ) electrons evaporate from
(23 ) condensate and form (24 ) weakly interacting gas of
(25 ) excitations (or “normal fluid”), which also extends throughout
(26 ) entire volume of (27 ) system, interpenetrating (28 )
superfluid. As (29 ) temperature approaches (30 ) critical value T,
(31 ) fraction of (32 ) electrons remaining in (33 )
superfluid tends to zero and (34 ) system undergoes (35 ) second-
order phase transition from (36 ) superconducting to the normal state.

From J. R. Schrieffer, Theory of Superconductivity, (Perseus Books, 1964/1999) .
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From Prof. Glenn Paquette’s lecture (at Kyoto Univ.):
Two rules in choosing proper articles:
1. Countability
A noun is countable if and only if it has a well-defined boundary.
(Countable 72 & JRAIZ ¢ [LAT])
2. Specification
A noun is specified if and only if the information available to the READER
singles out a unique thing.
(Specified 72 &  the)

In Fig. 1, we plot f(x) with (
( ) open circles in Fig. 1 represent f(x).

) open circles.

(Exercise 8-6) by Glenn Paquette
Complete the following passage by filling in the most appropriate articles (a, an,
the, or ¢).

1. The quantity 4 has ( ) interesting physical interpretation.

2. In this case, ( ) operator of this kind does not exist.

3. The above results provide ( ) clear understanding of ( )
resonant behavior.

4. Next, we reduce this set of equations to ( ) system of (
equations.

5. We consider (
second function appearing in (3.4).

6. We plot (

7. However, note here that F(y; t) is not (

) simple equation dz(x)/dx = f(x), where f(x) is (

) coupling strength as ( ) function of y in Fig. 1 (a).

) continuous function of y.

) simpler

10.
11.

12.

13.
14.

15.

. This behavior is described by ( ) following equation: A = B.
. One of ( ) main results is given in the next section.
This statement removes most of ( ) ambiguities.
This appears to be equivalent to ( ) ordinary second quantization
formalism.
This treatment is analogous to ( ) standard algebraic treatment of the

harmonic oscillator.

In this case it is most convenient to use ( ) cylindrical coordinates.
Suzuki et al. applied unitary analysis to ( ) data obtained in such
experiments.
Synchronous activity in ( ) brain seems to be generated and maintained

by ( ) interactions among neurons.

Vesilind's laws of experimentation:
1. If reproducibility may be a problem, conduct the test only once.
2. If a straight line fit is required, obtain only two data points.
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