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Physical Systems - spring 2007
QM HW 2a Tues.10 April 2007 - Shankar 4.2.1 (p-135, ed.1),4.2.2 (p.146),4.2.3

Exercise 4.2.1 (Very Important), Consider the following operators on a
Hilbert space V*(C):
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___ (a) What are the posslble 'values one can obtam 1]' L 1s  measured?
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(b) Take the atnte in which L, — 1. In thls state what are (L,) <L, '), and
AL,"
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(c) Find the normalized eigenstates and the eigenvalues of L, in L, basis.
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420 (@) If the particle is in the state with Z, — —1, and L, is measured, what
arc the possible outcomes and their probabilities?
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— inthe L, basis. If L.! is measured in this state and a result +1 is obtamcd what is
the state after the measurement? How probable was this result? If L, is measured,
what are the outcomes and respective probabilities?

Her A

e Le e (e o d]=lg29] R,
. , i

Lrly>=lb e el =2 1 « (1Y) oo
Y WY NN T P

s ]
Pl Lt 1 geling Vrow & o V- Ky | \\+>[

Ennrwlfyfq (4‘*'?- ’E ?

[vo )

- # }\z .
%am&w/ - ¢ - Lf;-,\/f% (;\ F[r,,}/
Y2 2
P=Ky, |4

Ll pengle =5l ] -3

o




@ pbinedo JP 17 ( 5
2
e POSSW ook (owsoare o Ly eippvedaes, G, 1, -1,

] wd L, i weala red,

Thair_respectivt probabilibies ron ko foud frow Ps )<l

[0l -l 8] ﬁ & :

) A partlclc is in a state for wluch the probab:lmes are P(L, = I) = 1/4
P(L,=0) = 1/2, and P(L, = —1) = 1/4, Convince yourself that the most general, ————
normalized state with this property is
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It was stated earlier on that if | > is a normalized state then the state ¢ | 'P> o e
is a physically equivalent normalized state. Does this mean that the factors e
mult:plymg the L, elgenstates are trrelevant? [Calcutate for example P(L, =0). ] B
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