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Module 11          Lesson 1
1 Find the spellings for these words.
|ˈməːkjəri|     |ˌrɪzɪˈstɪvɪti|   |ˌsuːpəkɒndʌkˈtɪvɪti  ˌæljəˈmɪniəm|    |ˈɪnsjʊleɪtə|     |ˌsɛmɪkənˈdʌktə|
1_________ 2  ________  3 ______________   4 ___________ 5_________   6_____________
2 Read these sentences and mark them true or false.

1Superconductivity is a quantum mechanical phenomenon. T/F

2 Superconductivity was discovered in 1921 by Dutch physicist Heike Kamerling Onnes. T/F
3 A superconductor is a material that conducts electricity with zero electrical resistance, T/F

4 Gold is the most electrically conductive element. T/F

5 Glass is a good insulator. T/F

6 Although copper is the best conductor, silver is used more often. T/F
7 Aluminum is a good conductor. T/F
8 Insulator is substance that allows electricity to pass through. T/F

3 Write English equivalents to the words and word combinations below.

· ртуть   ______________________         -    магнитное поле ___________  _______
· охладитель  __________________        -    провод  __________________________
· сверхтекучесть _______________        -    сверхпроводимость ________________
· свинец   _____________________         -    БКШ теория ______________________
· диэлектрик __________________         -    полупроводник ____________________
· медь  _______________________         -    серебро ___________________________
4 Make the questions with the prompts.
1 superconductivity / Who / discovered?
2 made / Who / further / in the field / advances / of / superconductivity?

3 explain / did / the BCS / theory / What?

4 superconducting / Who / wire / developed / the first?
5 Complete the sentences with the words /phrases below.
‘Cooper pairs’   Meissner effect   refrigerant    resistance   impurities    superconductivity
1 At the temperature of 4.2 K, Heike Kamerling Onnes observed that the … abruptly disappeared.

2 Heike K. Onnes was studying the resistance of solid mercury at cryogenic temperatures using the recently discovered liquid helium as a … .

3 The next important step in understanding … occurred in 1933, when Walter Meissner and Robert Ochsenfeld discovered that supeconductors expelled applied magnetic fields.
4 The BCS theory explained the superconducting current as a superfluid of … - pairs of electrons interacting through the exchange of phonons.
5 The occurrence of the … indicates that superconductivity cannot be understood simply as the idealization of perfect conductivity in classical physics.
6 In ordinary conductors, such as copper and silver, the decrease of temperature is limited by … and other defects.
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1 Find the spellings for these words.

.  |ˈlɒrɪət|         |ˈhiːlɪəm      .  |ˈsʌdənli|          |səˈfɪʃnt|        |kənˈtɪnjuː|      ˈkʌr(ə)nt|  
   1_______    2 ________    3 ________     4 _______     5________      6 _______
2 What nationality were these Nobel Laureates in the field of superconductivity?

    Use the words below to complete the gaps. You will need some words more than once.
     Russian          American           Soviet           Dutch           Welsh 
1 Heike Kamerling Onnes was … physicist and chemist who first liquefied helium.
2 Vitaliy Ginzburg was   … and … theoretical physicist.
3 Lev Landay was … physicist who made fundamental contributions to many areas of theoretical physics.
4 John Robert Schrieffer is … physicist who with John Bardeen and Leon Cooper developed the BCS theory.
5 Leon Cooper is … physicist who with J. Bardeen and R. Schrieffer developed the first successful quantum theory of superconductivity.
6 John Bardeen was …physicist and electrical engineer. He is the only person who won the Nobel Prize in Physics more than once.
7 Pyotr Kapitsa was a leading … physicist and Nobel Laureate best known for his work in low-temperature physics.
8 Brian David Josephson is … theoretical physicist, best known for his pioneering work in the field of superconductivity and quantum tunneling.
3 Match English terms and phrases with their Russian equivalents.
1 resistivity                                                        a) влага                                                                 

2 conductor                                                        b) функционировать как единое целое                                                                               
3 expulsion of a magnetic field                         c) тонкий слой диэлектрика                                                                        

4 flow of electric currents                                  d) парить в воздухе                                                    

5 thin layer of insulating material                      e) поток электрических токов                                                 

6 function as a single entity                               f) удельное сопротивление                                                  

7 levitate                                                            g) вытеснение магнитного поля
8 moisture                                                          h) проводник    
4 Use the prompts to complete the sentences.

1 At the beginning of the 20th century K. Onnes wanted to measure and understand / property / metal / low/ temperature.  
2 Until then, we only knew that / resistance / metal / progressively / drop / when/ temperature / decrease. 
3 The first measurements showed a saturation to a minimum of resistance, but this limit / seem /

to depend / purity / metal.

4 This is the reason why Onnes decided / measure / metal / he / know / purify /: mercury.                                             

5 Watch the video Meissner effect once again and then write the description of the experiment in your copybook. 
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1 Some words were made negative by adding the wrong prefix. 
Find and correct the mistakes. Give Russian equivalents to all these words.
-   unsufficient                 -   unsatisfactory                      -   unproductive

-   misspelling                  -   misapply                              -   missatisfaction  
-   disintegrate                  -   disadvantage                        -   disconvenient
-   imbelievable                -   impractical                           -   improper  
-   irregular                       -   irrational                              -   irresponsible           
2 Complete the sentences with the correct form of the words below.
      assume        conduct        discover      cool         lose          below
1 On April 8th 1911 Onnes … to his own amazement that … 4.2 K the resistance of mercury suddenly dropped to zero!
2 Subsequent tests of tin and lead showed that superconductivity was a property of numerous metals if they were … sufficiently.

3 For many years, scientists … superconductivity could happen only at very low temperatures.
4 When resistance is zero, electricity …perfectly, without any loss and a current can theoretically flow in a closed loop for ever.
5 When an electric current is passed through a conductor some of the energy … in the form of heat and light.
3 Agree with these statements.

1 ‘I saw that experiment with superconductors yesterday’ – ‘So did I’
2 ‘I haven’t read this article about superconductivity yet’ ………….
3 ‘I don’t like waiting in queues’ - ………………………………….

4 ‘I can never remember my dreams’………………………………..
5 ‘I’m not from this town’ - …………………………………………
6 ‘I was very good at mathematics at school’..……………………....
4 Disagree with these statements.

1 ‘I attend each lecture on superconductivity’ – ‘Oh, I don’t’
2 ‘I’ll be at the party’ - ……………………………………..
3 ‘I wouldn’t like to be a politician’ ………………………..
4 ‘I hadn’t heard it before’ …………………………………..

5 ‘I’d like to go on a cruise.’ …………………………………

6 ‘I have seen the Meissner effect in action’………………….
5 Complete the rules with these words.
  negative       so       neither/nor       positive       subject        disagree
To agree with a positive statement we use:_____ + auxiliary verb + ___________.
To agree with a _________ statement we use: ________ + auxiliary verb + subject.

To __________ with a positive statement we use: (Oh) subject + negative auxiliary verb.
To disagree with a negative statement we use: (Oh) subject + __________ auxiliary verb.
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1 What do the abbreviations below stand for? 

1 SQUID - Superconducting Quantum Interference Device
2 ‘Maglev’ - ………………………………………………..
3 YBCO -…………………………………………………...
4 BCS theory ……………………………………………….
5 MRI ……………………………………………………….
6 ITER ………………………………………………………
7 CERN ……………………………………………………...
8 NICA ………………………………………………………

     2 Rearrange the letters in bold to make words. The first letter is underlined.
     1 Floating Maglev trains would be much more practical if contorducspersu worked at higher   

     temperatures.

    2 Squid tometersnegam enable very accurate measurement of magnetic field.

    3 A retilf  is an electronic circuit that selects some frequencies and blocks all the others.
    4 Until the discovery of high-temperature superconductors, the use of superconductors 

    required liquid mehilu  or liquid genrohyd.
    5 Atorsleracce guide particles and accelerate them using very strong magnetic fields.

    6 In theory high-temperature superconductors could improve all existing nicslectroe.
    7 Materials exhibiting superconductivity basically allow for the passing of electrical current 

     through them without opposing any tancesisre to the electrons’ flow.
    8 If superconductors with critical temperature above room temperature are ever found, 

    nogylochet will be drastically altered.
    3 Complete the sentences.
    1 Today’s power cables can carry only limited currents otherwise they …
     A network of superconducting power cables would solve this problem because…

    2 Superconductors can also be used to make a device known as SQUID. This is 

    incredibly sensitive to small magnetic fields so that it can detect…

   3 A use of large and powerful superconducting electromagnets is in a possible future energy

   source known as nuclear fusion. … is currently being built in the south of France that will use

   large superconducting magnets. 
\

  4 Write the noun and verb forms of each adjective.
  1 wide         width               widen                   5 narrow       ________        ________
  2 short         ________        ________            6 thick          ________         ________
  3 long          ________        ________            7 low            ________         ________
  4 thin           ________        ________            8 large          ________         ________
5 Watch the video IFW- Dresden Superconducting Maglev Train Models and write a short description of the experiment.
