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Week 4 Discussion Session

Homework 4 2
Pro“tm 1. {Sakum' 4"‘")

Soluﬁon?
(a) This is a C( caef[‘icfcn-t problem, We are agel +o do a bass +hans formation
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expand Y5 in the old basis, then perjum the action of &-F
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() Denote +he amular momentum cpevarors in real  Space 4o be I (=7 x? ).
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in spin space  +o be 5. Then a votation n veal space is ¢! ne  in
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SPm spate is -1 310 The 4ptul rotation s e 1L NP o15-hf =
PRURIPEN 19 ( we haVe identified e~1Z-A8 wih il 9 | and
e.1 540 with 1 @ e i5- &19).
W@ clm‘m that 0:’? 1% avariat ynder total rotations . lreme + s a
rank -0 irreducible opemror ynder +otal fotations.
Notice +hae T is a set of vawk-1 ipreducible +ensor operators under spin
rotations, ;-e. p-iS Ao § etShl - p- 6'? [ R= R(A.8) is +the rotation
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in RS avoud divection n by an amgle &), while F is a set of ramk-1
i rreducible tensor cperators ymder space  Yotmhons, j.e.
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Now consider party tunsformason. Fitst Notice that J;';’i"'”’l has
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Under +he conVenton +hat P i5 an :denhfg Hansfarmakion ON  Spin-lf2 space.
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Problem . (Sakuraj #10)

Soluh'ou.'
(¢) We 4irst do part (¢) and +hen moVe onte parts (a) and (b).
Stepl. T sends limy o i, -m> , re. Thm>={/,-m> , [Gui’= 1.
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Proflem 3. Sekurai 41l

So’uh'on: \}
Sime THT =H, ¢ HT=TH. We haye for any Cigenstare 1Y of H

Wit ewergy E, T IV: > is s+ill an eigenVechr of energy E. Bur we have
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