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                                                DESCRIPTIONS  II

     The atoms which make up matter can store energy in definite amounts and can lose energy by emitting photons (units) of light. An example of this occurs in a mercury vapour discharge 

lamp used for street lighting. When an electric current is passed through mercury vapour, fast-moving electrons collide with the mercury atoms, giving them some extra energy. They lose this energy by emitting photons of characteristic wavelengths or colour. These photons are emitted in all directions and at random times, and a process known as “spontaneous emission” occurs. But by shining light of one of these characteristic wavelengths on mercury atoms with some extra energy, such as those in a mercury lamp, they can be made to lose a photon, which then travels in the same direction as the original light and so amplifies it. This is known as                                                                                                                                     “stimulated emission”. In addition to this, atoms with small energy can take up, or absorb, a photon and so increase their energy at the expense of the strength of the light. In some electrical discharges in gases, amplification or stimulated emission is stronger than absorption, and these can be used in lasers.
    In a laser, the light from the atoms is reflected to and fro between two mirrors facing each other and is amplified as it passes through the gas in the discharge. One of the mirrors is made slightly transparent, and a sharp beam of light comes out through it. This beam from a laser, the energy of which is provided by the stimulated emission in the discharge, is “coherent”, i.e., it spreads sideways hardly at all but stays a narrow pencil of light over distances. It is so bright that it can be used to send messages to the moon or to more distant parts of the solar system. The frequency of laser light (i.e., its colour) is much more sharply defined even                                                                                                                                                

than that of the sharp lines of a mercury lamp, and because of this it can be used like a wireless wave to carry speech or TV signals. One laser beam can, however, because of its small frequency, be used for carrying a much larger number of these signals at the same time than a single wireless wave.

     Electric discharges as well as crystals can be used to make lasers. Both of them give off  radiation at a number of wavelengths depending on the type of gas or crystals used. They are particularly valuable in the infrared part of the spectrum between the visible and the short wireless waves, where they are the only powerful sources of such waves. Semiconductors can also be used in lasers and have the exceptional property of being able to convert electrical energy into light very efficiently.

Exercise 4  -  Try to explain in English the following properties of laser light (LL):

LL is highly monochromatic

LL is highly coherent

LL is highly directional

LL can be sharply focused    
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Text 4  -  Temperature Scales
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     The most commonly used scales of temperature are the Celsius and Fahrenheit scales. The original prototype thermometer defining each of these scales was a glass bulb with a capillary extension closed at the end. The enclosure was charged with mercury, all air being excluded, so that liquid mercury filled the bulb and extended to a meniscus in the capillary. Beyond the meniscus there was mercury vapour.

     It was observed that the position of the meniscus in the tube was 

sensitive to heat interactions between the thermometer and other systems,

but was insensitive to ordinary variations in barometric pressure on the

glass or to other influences such as electric or magnetic ones. Therefore, the 

mercury-in-glass thermometer became a system with a single independent

variable, namely, the position of the meniscus in the tube. This property

could, therefore, be used as a measure of the temperature of the thermo-

meter and of any system in equilibrium with it.         


     

     A temperature scale was then defined by giving numbers in sequence

to marks placed at regular intervals along the capillary tube, the numbers

being higher the farther the mark from the bulb. The definition of any such

temperature scale is, of course, purely arbitrary. The Celsius scale was

originally defined by assigning the number 0 to the mark corresponding to

the temperature level of melting ice at atmospheric pressure and the number

100 to the mark corresponding to the temperature level of boiling water at 

the same pressure. On the Fahrenheit scale the corresponding levels were

assigned the numbers 32 and 212, respectively. In each, the length of the                 Fig. 3
stem was divided into equal intervals each of which was called a degree.

     Four scales of thermodynamic temperature are frequently used. These are the Kelvin, Celsius, Rankine (or absolute Fahrenheit), and Fahrenheit scales. In Table 1 these scales are compared at certain identifiable levels of temperature. Three of these levels are reproducible levels which are fixed by the following conditions of systems:

Ice point: the temperature of equilibrium between ice and air-saturated water under a pressure of one standard atmosphere (101, 325 newtons/meter). Originally it was an independent point on the Celsius scale fixed at zero exactly. On the thermodynamic Celsius scale of 1948, it is 

0 ( 0.0001. Similarly, on the thermodynamic Fahrenheit scale, it is 32 (0.0002.

Triple point: the temperature of equilibrium between ice, liquid water, and water vapour.

Boiling point: the temperature of equilibrium between liquid water and its vapour under a pressure of one standard atmosphere.
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Figure 4  -  Nuclear Fission
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Text 5  -  Splitting the Atom

     To produce energy by means of a nuclear fission reactor, the first step is that a fast fission neutron travelling at about 42 000 km/s is slowed down (moderated) to about 1.5 km/s when it is passed through a moderator such as “heavy water” (D2O). Next, the nucleus of a heavy atom such as uranium-235 is split apart by this slow-moving neutron. Splitting is accompanied by a tremendous release of energy in the form of heat, and by the release of two or three fast neutrons. These new neutrons are also slowed down by passage through the moderator. They are then used to split other U-235 atoms, which in turn release more energy and more neutrons. The result is a self-sustaining nuclear chain reaction that continually releases enormous amounts of energy.

Notes: Process description is an outline of a sequence of inter-connected stages,             

without gaps, that combine to describe (for example) how something is produced,

how a machine works, or how a natural phenomenon such as a volcanic eruption takes place. Note especially:

1. the function of the phrase  TO PRODUCE ENERGY BY MEANS OF A NUCLEAR FISSION REACTOR   

2. the order of the stages in the process

3. the function of words and phrases such as THE FIRST STEP, NEXT, THEN, IN TURN, THE RESULT IS

4. the verb forms in the description

5. the function of THE, THIS, THESE, THEY in the text
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Exercise 5

The following diagram shows the distribution of power from the power station to the consumer. Put the sentences in the correct order and mark this order using sequence words.
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A. It is fed to distribution substations where it is reduced to 415 V, 3 phase and 240 V,    1 phase.

B. It is stepped up by a transformer to 132, 275 or 400 kV for long-distance distribution.

C. It is distributed via the grid system to main grid supply points where it is stepped down to 33 kV for distribution to heavy industry.

D. It is distributed to the domestic consumer.

E. In the UK, electrical energy is generated at power stations at 25 kV. 

F. It passes via the switching compound to the grid.

G. It is distributed via overhead or underground cables to intermediate substations where it is further reduced to 11 kV for light industry.
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Listening 1  -  Global Warning

1. Listen and fill in the diagram:
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2. Listen again and fill in the gaps in the following description:

     When animals take in carbon in food, it ....................................with oxygen from the air 

and energy ....................................  . Carbon dioxide ........................................by 

animals so that it can be ........................................by plants. The carbon ........ then ........................to build plant tissues, and the oxygen .......................................to the air. Thus, a balance .......................................between the important substances in the air.

Exercise 6

Notice the difference in style and fill in the missing words:

everyday language:





formal language:
to take in






to absorb

to need 






to require

to put in






to insert, to add
to chan
ge






..................................

to go on






..................................

to take away/off





..................................

       to make possible 





..................................

to go/give back





...................................

to turn upside down





to invert


to set fire/light to





to ignite
to push in






to insert
to push down






to depress
to use up






.......................................

to put







......................................

to keep                                 




……………………….
to go up






……………………….

to go down 






……………………….

to make






………………………..

to begin






to commence
to set free






……………………..
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Exercise 7

A .Transform the following sentences into the passive voice:

1. The university will hold the final examinations in June.

2. You should send the answer by email.

3. We invited him to the lecture.

4.  They have been developing a new device.

5. We must apply another technique.

6. They control production processes automatically.

B. Make two passive sentences:

1. They will show our visitors the new lab.

2. They gave him the required information.

3. They told us the result.

4. They have offered us several possibilities.

5. They taught him French at school

6. They teach students algebra and analytical geometry at secondary school.

C. Compare the translations of the following sentences:

     1. The material will be sent to different laboratories.

         The material will be sent for.

         The research institute will be sent the material within a week.

     2. The book has been taken away.

         The book has been taken great care of.

     3. Back numbers of this magazine are often looked for.

         Back numbers of this magazine are looked at by a number of students.

         Back numbers of this magazine are well looked after by the librarian.

     4. The lecture was given in the largest lecturing hall.

         The lecture was given great attention to by the students.

         Enormous amounts of energy in the form of radiation are given off.

     5. The paper was written by professor Hoggard.

         The paper was much written about at that time.

         Paper is written or printed on.

Exercise 8

Study the following sentences and think of their meanings:

1. The theory of relativity will be referred  to in more detail later.

2. Magnetism is referred to in the oldest writings of man.

3. Those who wish to study the problem are referred to a number of books listed in the bibliography.

4. Many methods for detection of uranium have been proposed for use under various conditions and only a few can be referred to here.

5. These data will be referred to in the next article.

6. A reaction of this type brought about at high temperature is referred to as a thermonuclear reaction.
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7. Some new methods are to be discussed in this paper.

8. The substance to be analyzed must be pure.

9. Alpha radiation was the first radiation to be studied in detail.

10. There were many problems to be solved.

11. There are some other properties of water to be considered.

12. Most of the nuclear reactions to be studied are of this type.

13. This defect can be prevented by using pure zinc as the cathode.

14. Wide ranges of values of electric current are encountered in practice.

15. The lecturing hall can be entered from both sides.

16. In Sec.4, the problem of stability is met.

17. Computers must be given instructions on each step they take.

18. If (you are) not given the necessary data, you will have to obtain them by measurements.

19. The term core will be given a different meaning in this paper.

20. The relation is given by the simple equation E=mc2.

21. These terms will be insisted upon.

22. The apparatus can be relied upon.

23. This problem will be dealt with in a number of articles.

24. This problem was not spoken about.

25. An important conclusion has been arrived at.

26. You must listen carefully when you are spoken to.

27. Chemical methods of purifying water are given much attention to.

28. The facts that have been arrived at do not yield any satisfactory explanation of this phenomenon.

 Exercise 9 – Insert the correct verb form – active or passive:

1. If atomic energy is TO USE to drive engines, it has to TO CONTROL.

2. It must TO PRODUCE at a small amount at a time, because the charged particles which TO GIVE OFF in the processes of atomic fission are harmful to life.

3. In 1945 an extremely powerful atomic bomb TO EXPLODE in the Pacific, and it TO FIND that Japanese fishermen, many miles away, TO MAKE seriously ill, or even TO KILL, by radio-active dust which TO COME DOWN from the sky.

4. Fish which they caught TO FIND also TO POISON by this radioactive dust.

5. If the chain reaction can TO CONTROL that it NOT TO ALLOW to get out of hand and become explosive, then the energy which TO WRAP UP in the atom can TO USE.

