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Instructron Answer all questlons B

a) Show that in the statronary state perturbatron theory, if the Hamultonlan

 canbe written H= H°+ H1 wrth Ho © =E° ,then the ﬂrst order correctron

to energy is E1 =< q;n o [H' |\p > and to the wave functnon |s

<wan’l\un> 0 | e ,,

'\V; = Ym#n

~ b) The unperturbed waye'functions for the infinite square well are

Wa(X) = \/g sin—=, calculate the first order correction to energy if the

floor of the well is raised by a'yoons.tant potential Vor - T - '_ 5
a) Showa srngle energy Tevel: spliti in to two energy Ievels accordmg to degenerate
perturbatlon theory R , : | ; - 10
b) Presenta short note on Zeeman effect - o o 5

. ﬁa) Deﬂne total scattenng cross sectlon and dlﬁerentlal scattenng cross sectron 4

b) Obtam an expressnon for dlfferentlal scattenng Cross sectlon from the - B
asymptotlc form of wave funct|on R T R AR R

'\OFt

a) Obtain expressnon for scattenng Cross sectron for Yukawa potentlal using _
Born approxrmatlon s o : : - 10

| b) Discuss why ‘Born approxrmatron cannot be apphed to Coulomb potentlal’ 5

P.T.O.



mes1 T

5 a) Drstrngulsh between Iaboratory and center of mass coordlnate systems Obtarn
the relation connecting the dlfferentlal cross sectrons in these two

_ systems. | T
; b) Wnteanote on types of colllsuons I Y .5
6. a) Deflne Drrac matnces and dtscussthe relatlons among them e 10
by Setup KIem-Gordan equatron o ‘, e 5
7. a) Starting trom the Lagranglan formahsm of frelds arnve at the Euler-Lagranglan
ST equations. : | . R 10
b) Wrrteanote on quanttzatlon of electromagnetlcﬂelds N 5
8. a ) Arnve atthe matnx element and hence draw Feynman dlagram tor coulomb ,
G scatterrng ' SR , e : R 10
’ 'b) Write common rules to draw Feynman dlagram LT ', 5
| 9 Answer any four ofthefollowmg e T (4>(5-20),
- a) What isthe degeneracy of Hydrogen atom energy Ievet with quantum number
w7 _,

b)- A srmple harmomc oscrllator is perturbed by the Hamultoman (a + bx + cx2)
: Calculate the first order correction to energy to the nt" energy level.

-C). Drscuss time dependent potentlals and thelr rmportance

d) Discuss the motion of a charged partrcle in weak magnetrc freld usrng |ts”
Hamiltonian. - -~ - - i T e e , L

e) Writea note on rmpact factor |
) Discuss Green’s function.
g) Find the expectatlon values of

i) ataata
ii) “aatatat. : |
- ‘h) Write anoteon Fock states. -~ .. .




