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PART A: Vocabulary

N
i '1

Directions: Choose the word or phrase (1), (2), (3), or (4) that best mmpléfex

Then mark the answer on your answer sheet.

1-  When you —ee-m-m-w 3 méeting; it is imiportant to sp%ii\clearly, cenfidentl} and at a good
pace.

1) assess 2) propagate | a%iﬁreﬁ - 4) impress

2-  People like the newly proposed svstefh@, 6&# fbeéause of the costs involved we do not
believe it is ----------, and we need te lo¢ kfm‘"ﬂﬂmr options.
1) compliant 2) defensix; é»x A 3) ingenuous 4) viable

3-  The country in quesgmn is v,er‘}/ Epe\dﬁ; ﬁnigme in seven children dies in -~----~---
1) infancy 2) ﬂ%trm@!ﬂ\ 2 3} malfunction 4) m(}rtallty

4- I don’t consider my&gﬁ“{e@ partlcularlv —mmmmnmemes Bt when I'm given a job, 1 make
sure it gets done. N i
[} mdm’rrm\qs\ \‘a e 2} spontaneous 3) risky 4) unexceptional

5-  The newy air 12191*"“{5 more environmentally-friendly than other aircraft, its only —eemeuse-

hemg g‘t\s ‘h}mfﬁﬂ flying range.

1y Hémand 2) drawback 3) controversy 4) attribute
6«{\ \ ﬁhe\éﬂébmy Wl —emmmine assistance from the police to keep stalkers away from his
4 X\pfoperh“
\\.\ -1 extend 2} invoke 3) absolve 4) withdraw
7- When plates in the Earth’s crust slide or grind against one another, an earthquake with
devastating consequences may be --—mmmm-,
1) derived 2) surpassed 3) triggered 4) traced

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

R,

The new species was named Maiacetus inuus, which means “mother whale,”
(8) -----—--- in the family Protocetidaec. Assignment to a new species was justified due
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to critical differences from other protocetid whales, such as solidly co-ossified left and
right dentaries (lower jaws), (9) ——-mmuv in the ankle, and significant disparity in hind
limb elements. The fossils show (10) <=-=-----—- this new species’ length is unimpressive
relative to some extant (living) whales, but still, Maiacetus inuus measures a
respectable 2.6 meters.

8- 1) placed 2} that placed 3) was placed 4) and was placed
9- 1) there were variations 2) varying

3) variations 4) which varied
10- 1) when 2) that 3) although 4) for

PART C: Reading Comprehension ~
Directions: Read the following three passages and answer the questions by ci:og@g?ig‘f‘(lisg?}best
cheice (1), (2), (3), or (4). Then mark the correct choice on your answer shegt, %.,*\ { \ ot

PASSAGE 1: {fgim\ N

A -
A, k.! J." “‘*\\ e ™

s Ty U .
The optical properties of matter are de‘zermin.e_égi Eﬁﬁyx\thg\c@ipﬁng of various types of
oscillators in matter to the electromagnetic radiation, figld:"In other words, an incident
electromagnetic field will cause these oscilators—to perform driven or forced
oscitlations. It turns out that a treat?;ﬁ(egi{%&}’ the/ optical properties of an ensemble of
model oscillators in terms of ciagsicﬁ\i‘@f@%ﬂ%ﬁics and electrodynamics yields results
which are, in many respects, Vg@;g\I\GSSé‘\\F { reality. This is especially true for the spectra
of the complex dielectric fgﬁcthmgp ¢ ractive index, or of the spectra of reflection
and transmission. [{he aniplitide of these driven oscillations depends on the angular
frequency cry of tfieﬁﬁcigﬂ@z’if*ﬁéid, on the eigenfrequency @ . of the oscillators, on the
coupling strength / bﬁ}ﬁ{};ﬁen electromagnetic field and oscillator, and on its damping y.
In semicong é{&gﬁ@h@éé oscillators or resonances include optical phonons, excitons
including theix johization continuum and higher band-to-band transitions or plasmons.
We xﬁép‘g}gﬁ@c’(pate that many basic features of the optical properties of these

RN "y X ., . i . . §
_reSonanges are similar. Therefore, it is reasonable to discuss first, in a general way, the
\\optical properties of an ensemble of model oscillators.

AN . , . --
\ \\};;ff If all oscillators have the same eigenfrequency and the broadening in £ (o) results only

Yoot

from a finite damping y, the system is said to be homogenously broadened and &' ()
shows the usual Lorentzian shape. If the system contains many oscillators with slightly
different frequencies oft(m), the system 18 said to be inhomogeneously broadened.

In an ensemble of identical oscillators, a finite coupling between neighbors results
in a finite bandwidth and a nonvanishing group velocity while vanishing coupling
results in vanishing bandwidth and group velocity.

11- Hew are the optical properties of matter determined?
1) By light and voltage relations.
2) By voltage and current relations.
3) By the distribution function of eigenfrequencies.
4) By coupling various oscillators in matter to the electromagnetic radiation field.
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12- What doees an inhomogeneously broadened system contain?
1) Many oscillators with slightly different frequencies .
2) Many oscillators having slightly different amplitude.
3) Many Oscillators having Eignfrequencies resulting from finite damping.
4) Many Oscillators having broadening in egose' (®) resulting from finite damping.
13- What does the amplitude of the oscillator depend on?
1) It depends on magnitude. 2) It depends on its damping.
3} It depends on its frequency. 4) It depends on its environment.
14- What is the effect of finite coupling in an ensemble of identical oscillators?
1) A decrease in bandwidth.
2) An increase in group velocity.
3) A finite bandwidth and group velocity.
4) A vanishing bandwidth and group velocity.
15- What are included in oscillators in semiconductors materials?
1) Only optical phonons.
2) They include vanishing bandwidth. ..
3) They include optical phonons, excitons and plasm@’ns \y ,
4) They include homogenous and mh(}mogeneeug\pmpeﬁwm v
LU A

LV

PASSAGE 2:

Here we want to discuss in more éé!;azﬁ Whﬁt is actually propagating when “light”
travels through matter. In vacuum, th@ mguzmbn was quite clear on our present fevel of
understanding in Sect 2, 2. ngﬁ’l&“m aml%un 18 a transverse electromagnetic wave, the
quanta of which arewknowmam phtﬁm’:s @hcre are two levels at which one can describe
the interaction of Iighj w1m dla‘tteﬁ One 1s the so-called perturbatlve treatment or weak
coupling case. In th?s%ppf’@a@h which we used in Sect. 3, 2, the electromagnetic field
and the exmta*mns of. ﬂ"ie: matter are treated as mdependent quantities. As shown in
Fig. 3. 162, a ﬁ?@n is absorbed and the matter goes from the ground state to the
excited \§‘£a’£§: ﬂd that's it. This approach is sufficient for many purposes but, if we
loaki éfhs&r ----- we see that this 15 not the whole story. The optically excited state of the
H\mttgngs necessarily connected with some polarization P. Otherwise the transition
{ Wﬁﬁ%d be optically forbidden, i.e., it would not couple to the electromagnetic field e.g.
\ \ ; ~¥ia the dipole-operator. On the other hand, we know that every oscillating polarization
emits an electromagnetic wave, which may act back onto the incident electromagnetic
field. This interplay will lead us in the following to the strong coupling limit between
light and matter and to the concept of polaritons. In later chapters we shall see that
many of the experimentally observed phenomena can be described quantitatively only
in the strong coupling limit. In this chapter, we introduce the concept of polaritons
including the aspects of spatial dispersion and of surface polaritons.

16- What is propagating when light is travelling in vacaum?
1) Photons 2} Electrons o
3) Electric field wave 4) Transverse magnetic field waves
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17- How is the connection of an optically excited state of the matter?
1) by Without polarization. 2) With some polarization.
3) With covalent bonding. 4) There is no connection.

18- What is the approach in perturbation treatment of interaction of light with matter?
1) Electric field and the excitations of the matter are treated as independent guantities.
2) Weak coupling and the excitations of the matter are treated as independent quantities.
3) The group velocity and the excitations of the matter are treated as independent

quantities.
4) The electromagnetic field and the excitations of the matter are treated as independent
quantities,
19- What concept is introduced in this passage?
1) Polaritons 2) Perturbation
3) Quantization 4) Moment of inertia o~
20- What does every oscillation polarization emit? A {”\\\ Y
1) A phonon 2) A High frequency waye, ‘\\ N
3) An electromagnetic wave 4} A burst of h1gh-energ}¥ Wies
77 M‘\:\} i \ g ;
PASSAGE 3: PRV _cfw\ \

The technically most imiportant semzce:}nductcir S;:‘:ﬁ is found in column TV.
Conduction and valence bands are fonned{fm\ \ﬁw ant:bondmg and bonding Spr
hybrid orbitals. The binding is com@ﬁteky tgkz’g\i}er}f and E, is around 1, 1 eV at room
temperature. Silicon crystallizes in ti‘m diax}mi‘;d structure with point group h. The
modification diamond of carbon, y§“a sem conductor as well as Ge.

Carbon has two further m@dﬁﬁgatzgmsf’m mely graphite and fullerene (C60). Graphite
is a semimetal mtﬁ“&@hth?f stropg “covaleént sp? hybrid binding within the hexagonal
layers and weak van det ~W%ais binding between the iayers C60 is a semiconductor

with B, ~ 2. EeV Tmthe,dimnond structure every atom is tetrahedrally surrounded by

its nearesf, r{egghbmg See Fig. 7, 2. We can now replace, e.g., the Ge atoms on one

sublattma b (\Sﬁ which has one outer electron less, and the others by As, which has

one *ﬁﬁ@“@t&@n inore than Ge, leaving the total number of electrons per unit unchanged,

i%m timg a little bit of ionic binding to the still dominant covalent one. This

\{ icedure leads to the so-called zincblende type crystal structure with point group

\ [\ eJWand to the group of II-V semiconductors. The IV-VI compounds (also known as

7 lead salts) include the compounds of Pb or Sn with S, Se and Te. They serve partly as

IR laser diodes. There are further elemental semiconductors like S. Se, Te some
modifications of P or I (As and Sb are considered semimetals).

21~ What group of semiconductors do the zincblende type crystals belong to?

1) Hi 2y HI-v 3) H1-v- 4H1IV-V
22- What are the two carbon modifications?

1) Zincblend and gallium. 2) Semimetal and silicide.

3) Germanium and arsenic. 4} Fullerene and graphite.
23- The IV-VI compounds are known as —=<e—oe,

1) Brookit 2) Lead salts

3) Sulfur salts 4} Hexathiophene
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24- What is the main usage of IV-VI compound semiconductors?

1) IR laser diodes 2) Light emitting diode
3) Heterojunction transistors 4} Semiconductor temperature sensor
25- What element is the most important one in semiconductor technology?
hHC 2yGa 3) Ge 43 Si.
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