Postulstes of QUM

gtatQS/OBservab(eS: d c,uanmm System is JescriLeJ with 3 H. sFace IH.
°An ohserva\vl@ 1S 3n5 Se“«‘-acsjoim: A [\“\—"H
A (pure) stare is ang 1¥>EH s IVI=1
We S3y that the F%jﬂica) Sysrem S in Stdte (YD is or every
observable A the o'uanmm exreCteJ value of A is SAZs=<YIAY>.
T he P\;nsicai system S will be 'orten ientisied with HS.
|[<AD@ys | <IALL

83 SYectra| ﬂ\e,orem, iven A We can Jiagona\ize T Wit QNB

(12a2)p0 50 A2 N 123> 2yl and Y (¥>elH

<ADpys = quk |<R Y>|2

le AU =1 e ger <{pys = Z A I<Cal¥> = [YI*=1,

Notice also that i+ A,B are Olagervables anc] PN IR,

SAENBD|y> =K ADIvs + ASBD ys.

Pro\bahi\i‘ties: 3SSume thit the snstem is in the state |y>eH anJ
|Q‘t A BQ an QLSQr‘VBUQ.The ( OSS'\HQ) outcamesS of measurin%

A are o(A). For every NE w(A) the roLaL‘a‘itj of measuring PN
s ByON = IIP\WI® where Py is the lé"FZg‘ch%"?o‘i\ on the corresponding
Qi%emSFace.

Consider P, as an observable, so Py(N = I Py I* =< Py | Py > =
=<V PN YD =V YD = Py

Q‘AeStiov\: \x/hen V> 8né I\0> stite vectors SatiSFj
<A7l‘€> =<A>|f\v> A A o\:servalo\es.?

Answer: is¢ 3 aeR st 210> =1¥> (=) is crivial.
(=) exc.. P)‘a%se

Des.: 3 ray is Ry ={J2f°‘|\}’>\ O(GR?S.

).et Y> and ¥ be states and o, eC st alyp+d|ey is 3
Stdte vector, ie. [alv>+e>(=1. Anﬂ such combinarion i
calted 3 o'u.anwm SH]DQF'IJOSiﬁQY\ (o I¥> and |\>). )

< if KIS =0, then Talv>+ Ll = *+]%1" =1, pefo].
Let A be an Observaue, - Ut
<A>"’F‘“’>+ﬂ ey = <A + (<A g5 + w>.

interserence term

—xc.: compute SAD |7+ 2T 1> -

Prop.: i 1Y, [¥> e H are state vectors, then the ,orol)al:i‘ii’a of
observing 0> i€ the SyStem i in Stare YD is kiven 19_&)
“Ry(192)7= [<eIY>|*.

Pr‘oo#.: im:r*ocluce Ihe observalsle A:W’><\P|,

Py (1) =<ADn= KW@l¥>*. O
he#‘.: the uncertamt% ot 3n observable A in 3 state vector [Y> is
desined 35 Ay (A) =AKA-<AyUD, =
=Y A< P YD =V A oyl Y| A< Ao ¥y = [[(A-<ADL L) Y.
Des: A is s_\na_r':_ in the Stdte |Y2> £ Ay (A)=0.
Exc.: (Ay(A) =<A Dy = (KAD4)?, Ap(AA) = IN Ay (A YRER,
Ay (A-X14) = Ay (A) Y NeER.
Pro % A'\y(A)‘:O < |¥7 IS 9n eigenvector of A (wit\'l eigenva'ue CAD).
Proor: w106 <Ay =0. Then 0= A (A) =IAY[<=>AY=0. O
Des.: AR observables are comPati\:\e \F [A,B] =0.
Qomfatikle observables can be “messured” 3t the sime time.
Th:ie [ARI=0, then 3 (23)y ONB s1. both A,B are J{a%ona’.
1¢ A,R 3re not compatible , then V¥ state
%(i [A, B]>|'\y> S Ay (A) A~ (B) (Heisevl\»er'g uncer13inty ineﬂualit'j).

Prooe: ler K=A+iB, K*=A-iB,
0 S KKK Dy = <A, +<BDy — KA[ABD y =

= <i[A,BIDy S <A Dy + (B Dy,
Talcmg A~ A-CAS I, B~>R-<BOy1d we ket

<ALA,BIDys CALA- A%, B- <B4 WDy < Ay (A) + Ay (8).
Takmg A~> XA, B~>LR (NER) we get
CAlA,BIDy=<AIAA L8O < N Ay (A)+ —;\EAJ(B).

Choose AN==fave) . O

Dy (A)






