(vi) Remults: beam splits into two clearly resolved
components for large 48, /i

(vil} Conclusions:  Magnetic moment is quantized.
Hence, anpular momentum i quantized,  Actually,
the experiment with Oz and Ag  demonsirates
auianlization of spin angular momento.

Q:3-2 A good answer wendd include the following

points:

{1} Bepresentation of states: spinoes of functions
=l ]t =l 0F e 1T

Inner produet: (%, ®) = [(dqd; + 45, dV.

(ii]  Represemtation  of  anpolar  moamentum
obsermbles: orbital angular momentum operators

15, L., ete. act on both functions in a spinor of

functions, amd spin matnices 5, 5., ete, wct on spinoes
af functions as if they were spinors,

Lotal angular moanentum defingd JT=L +_§, whero
L= (L. Ly L), 8=(5..8;5) where 8§, =8,
BEr.

(i} Example of action of operators on spinoes of
Tumctians:
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tiv) Application: Seeman effect - some euergy levels
arl speciral lines of atoms are split by external
magnatio field, Or

Spin-ortit perturbation. In chosen case, indicate how
perturbation is caloulaned.

Q.33 A good answer wordd inchede the followsng
jurinta:

1} Classical hamiltonian
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(1) Replace g by T ete. togive Hoand thenee
; 1
Sehrdilmger's equation
ﬁu-[r. P ) = By, g v
B conrdinates!

[} Approximations: {a) Remove centre of mass
modion and introdiece eeducesd mass of electron:
{b) Assume protong are fixed Uhos eliminating proton

kinetic energy terms from H. Proton eoordinates are
then parameters i V0,

iiv) Method of solution: Determine total energy
ad a function of proton-proton separation, where
total energy = proton proton repulsion plis gronnd
state energy of electron in doonlde potentinl well.
Assume equilibrivm configuration of Hy is found by
mimirmizing the total energy, as a function of proton
probon separation.

(v} Ground state energy of electroo i doulbie
will found by using & wariational wave function
constructed as a linear combination of hydrogen 1=
arlritals.

The combination vy, = (1/v2)]yr, (10 + v, (2] leads

to binding because of large charge density, (e, [4).
hetwesn the profons.
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