
EASTERN UNIVERSITY. SRI LANKA

PECIAL DEGREE EXAMINATION IN SCIENCE _2OIII2OI2

PH 4I O SUPERCONDUCTIVITY

/G
{)-"'' \.i 27 scT 2017 

)
02 hour

ALL Questions

briefly the Meissner Effect as applied to the superconducting state.

fine the critical magnetic field (H") of a superconductor and sketch the variation

the critical magnetic field (ill") with temperature (?") for a superconductor.

inguish between Type I and Type II superconductors giving examples for each

the variation of magnetization (Al) with applied magnetic field (&) for

I and Type II superconductors.

features of the BCS theory in explaining the phenomenon of

metals and alloys paying a particular attention to the following

on interaction " and

Effect".

to the BCS theory of superconductivity, the value of the energy gap (in

temperature) is givenby Er: 3.5 kT",where fr is the Boltzmann

I is the critical temperature of the superconducting material.

value of Er(ineV)forlead if k:8.62x l0-5eVA( andT"isT.2Kfor



The temperature dependence of the critical field strength

approximately parabolic and given by the relation:

B"(T) =

in a suPercondut

03.

B"(0)[t-6']

where.B.(0)istheextrapolatedvalueofthecriticalfieldstrengthatabsolutez02rl
I. is the critical temPerature'

(a)SketchthevariationofB.(|withTforasuperconductor.

(b)ForNblGesuperconductor,thecriticaltemperatureT"\s23.2KandtheN

magnetic freld at 0 K is B'(0) :34'0Tesla' Calculate the criticat magneli
('

for this material at 15 K'

04. (a) What are High Temperature Superconductors? , r --^1-.o. ^r fi
(b)Givethechemicalcompositionsandapproximatel"valuesoffourdiffug. t.

temperature superconducting materials'

(c)HowwouldyousynthesizeandcharacterizeaSampleofY.Ba'Cuo

temperature superconducting material in the laboratory?


