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1 Spin state measurement outcome probabilities

a) A particle in state |[+¢) is subjected to a SG 2 measurement. Use the bra and ket
formalism to determine the probabilities of the outcomes

b) A particle in state |—-&) is subjected to a SG§ measurement. Use the bra and ket
formalism to determine the probabilities of the outcomes

Paguser - &) Pro (Sp= ) = |G’

Yoo ($p=~Fh) = 4B IAGYIE

Raquires g )= cos U 12) + e,y md 0= T ¢="

|_;,Q> - ws'ﬁé 45) + 6(11/;5,‘,11741_@>
Gy = —-U—':lw) +-a 12>

G

S0 <+5‘:I+v%) = ﬁéj,}f> —w—* 4—[:;,],; S

&l

—

5 Prb (%= ) =k | -

P (S= Ry = |t -

M=

b)  Ths  requares
Publs = +54) = (G 1aso]
Pigh (Sy. = -Wh)= | § 437 |2

Now S = \F i+?:)+ -%)

SIS Lﬁf &3 ,%4«3%1@ Filay]



|GG 1+ = 133

Thas [

(Pro% (Sg *+‘7‘/) = mj

- '—?,> will  gine
SIM\[N% - 5> \+%.>




Meuswennt cpaciors

Con we cwmore Yo outems ad e ossociaked staes For gier

mecswenart idfo o single meurabl quankty so that  the queably  can
ke wed b desvibe  owbeones”

Consider o $6%  masswemant. Suppose ¥ah  pior 4o #e  marswe ot %o
Pa}-)‘idp_ 5 10 sl-a-i-c N.)> ’ﬁuen

Pib (Sa= t9) = [<+3)wy)?

= @%fu»))* W
sine | for ony  complex number, w,  |ul'= wru Also ¥ inner produck
s ahiches
(+= WY = vy

Tous

Prdo (Sq=+%4) = W4T XHIWD
L

refers o moaswemant ol Mbconmg

We womld ke o gxbad %o qmﬁlg H—%X%—%l Heat on(::r MF@‘S 78}
P measwemnt (863) ank e atcome (S =+t

L), but no- the Pf‘d{)aioflufy/
hich 1equies He Sl of o padde (195) brie b o aenent.

Gn we  make o matbgmaheal W@anfnﬁ or }.;,%x_ﬁ}?
Cnsidar vhat H#is deans M tems ol wecors
[+2) ~ ( )

<+%] ) (1 o)



oaes
X #3l amb (')(‘O)

o

Twis s Ak aq  inagr Prad.ud sze a‘l: M}th\mhtw. - does net prodxmzq
scalar. Ratbwr #1354, wulbpicahon  of o matices ond will preduce o
uw  Mahx,

Nole thod  mamces Mulﬁpb aaordx'aé o
AH All
Y 5 ~ By BJ .B;
AT L he B - ST
N, A B2 B 6.5
Lb (‘D Complex numbes = mamx ermnes

Sp e peduct s

oo (0 A (4t ey

Ao Ay | VB Ba By

ASI' ASZ , d L
33*? i N S o on2? 137 rcw en
4 IS ol A/ ot 3 ol

= AI\BII"' A'?-Ea ![612. FBIZB'L’?_ A } /ﬂ, B
2 Bl nbe o
JA‘Z‘ B][ - ’AZ'ABII All 8.7_+ Azzgzz A 2] EB -LAZ'L sz
Alen( + ABZB'ZI AS\ B;—;_* ASZBZL AS( BrsJ—AszBa;
Jﬁ?b—l"; celumnS
S0 liﬁptﬂE/\g o Dxm” vehix iy o mxa  makix gves c Axn

Mahx,
So out axomple (IQ)QC:\ mulhphes a  2x1 vabix w4 12 madix

ord shald  produce c  2x2  mahix



2 SG 2 measurement operators

Use the row and column vectors to determine the matrices representing:

a) |+2) {+2].
b) |-2) (2],
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3 Measurement operators and probabilities of outcomes

Suppose that a spin-1/2 particle is in state
[) = a4 [+2) + a— |-2)

where ey and a_ are complex numbers. Use the measurement operators f[+z and II_, to
determine the probabilities of the outcomes of the measurements.
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