


































































Problem set 4

Problem I Charge phare relation

At t o and V O Charge can onlyflowthrough units of

Cooper pairs we want to describe the behaviourof
junction in terms of number of Cooperpairs t
Define at which represent number of cooperpair on
side of Chi junction

Ing Nen to tell you number of
Cooperpair on onescion of
function

Pham is another quantity that defines a superconductor we want to

relate there

147affeinein
Fourier at relation

just like M PSwitching between the basis

In Ide e
in916





































































al In staffde e ineffeimylong

when evaluating this use Kronecker delta relation

Jaane
it d k 8 x

bl Caleb a IIe
in
en Eoe imaging

For charge States orthogonality composer alm Sum

Recognise discreteDirac delta function

816 all e in y y't

Problem 2 Exponent of a pham operator

eid Ide e416 call

al Evaluate e't ly
e416s Ide e416 calm

Macognite 419 from problem I fDivasdelta





































































51 eidin Ide e416 caring
Égimeims

Use orthogonality8mn and configure the caprencon as in aq 67 of Problem

e it I dyem eimm e
in
m In Dent

10 Usa the definition ofeid
2 Un definition of 74 and Q I

30 Combine An exponential

7 Form Kronecker delta form
5 Apply proncher delle to get rid of one sun

e it In anti Final result

Problem 3 Josephson Junction

Hg EI In n til Intl n

a Hsin EEmlm antiIn Inti mins

use orchogannility with dial delta





































































1 Hg EIF In nti Intent

I Expren interns of xp Iif Then use Egeria cos

Problem 4

I f mint eh.acx.tl ececal

generalized co ordinate Ct Il x y t 2 4,2
Cal Ewer Langrage equation tequationofmotion us daCa51 dat t.dk

3g If 0 Act.tl Axlet Ayii t AH

da It 3,1 0 Le temLun'tvital t elux At tugAy that
ee

10 Consider x coordinate first

It s Ux vy.UA134 37 0

IT is a 3dvector lay 4
I is a derivative ofctrportionA

Fiat evaluate

If If onlyUx team survives and 451does not dependonu

You shouldget something City this

3G f land t e Air.tl use ddAcr.H 2737 3737





































































Then evaluate Productread 24 0 I x y z

It e34 t e EXAMf fuyayw.tl VaAalist

use E 31,496 and D Ex A toget Tx XE T xD

to recognise the resetting team for t fieri car anyClod can b use

to find y and Z component

7 F If Evaluate thederivative

ca it nip l use result feel in here

eaprr it in termsof p from Ucb

Problem 5

Can Use the definition In 4110 and use thefact
int III 103

b Use the complete saris I In Cnl and the fact that

at art I and GI VeeChu definition of In

f Write done the matrix see Gator notes and compete
the terms





































































Problem6

1 Us 127 In 7 É faln with

completeness In go In cat
Ore the definition of Ins 451105 Remember to take

the conjugate for al

8125 127 given

b Osu 2125 I

Plug 21 and 12 from 6cal Remember to conjugateCA

Recognise taylor expansion

ex EI

El Find Pea n 2712

Osa 125 from 6cal with proper normalization comfort found in Glbt

d 10 21877 42189127 use a It

212 7127 given

Remember61717 Etat

20 2152127 2189127 1889817

use dot It Gta Evaluate In


