PHYS 451 Quantum Mechanics I (Spring 2020)
Online Quiz #5

Compute or simplify the following expressions (here « is a real constant and o’s are Pauli
matrices):
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Solution:

1. We can use the Taylor expansion of the exponent and split it into the even and odd
powers of 7,:
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Now 62 = =1, o2 = 1, and o2t = 5, (see lecture notes on the properties of the Pauli
matnces) This yields
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=1lcosa — 10, sin«

. Using the result in part (1) for the exponent, we can write
"G ,e " = (cosa + 10, sin ) 7, (cos o — i, sin @)
= §.c08°  + 6,0.6,sin* o + i [6,, 6] sina cos a

But 6,6, = —6.6,, and [6,,6,] = —2i6,. This allows to simplify it further:

e G 70 — 5 cos? o — 62&3 sin? o + 20, sin a cos a

=6, (cos® a — sin® @) + 6, sin(2a)
= 0, cos(2a) + 7, sin(2a)



