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Quantum Theory HW1 Quiz 1

Participation in this quiz is required to pass the course

Please submit your responses by 11pm on Wednesday 4th September.

Your name

Complete the following: In an operational approach... : points

..one seeks to find deeper explanations for predictions of macroscopic experiments in terms of everyday
concepts.

O the theory is charachterized entirely in terms of the predictions for macroscopic experiments described using
everyday concepts.

the theory is charachterized entirely in terms of the predictions for macroscopic experiments described using
simple entities and abstract concepts.
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by Lucien Hardy and Robert Spekkens

Quantum theory is a peculiar creature. It was born as a
theory of atomic physics early in the twentieth century, but
over time its scope has broadened, to the point where it
1now |”"1('!'I)i|].‘-\ 'rll[ l]r Illl)(ll']'ll Il]]_\'.‘ﬂi('ﬁ \\'il]] tll(' ('x('(‘l)t i(][l [Jr
It has been verified to extremely high accuracy
Yet

despite its enormous success, there is still no consensus

gravity.
and has never been contradicted experimentally.

among physicists about what this theory i1s saying about
the nature of I(‘;I]it_\', There is no question that quantuim
theory works well as a tool for predicting what will occur

in experiments. But just as understanding how to drive

an automobile is different from understanding how it

works or how to hx it should it break down, so too
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WHY PHYSICS NEEDS QUANTUM FOUNDATIONS

Perimeter Institute for Theoretical I’h_\:\if'.\'. 31 Caroline St.

Stop Sharing
. L4 ]

https:/farxiv.org/pdf/1003.5008.pdf

N, Waterloo, Ontario, Canada N21. 2Y5

procedures,; specified as lists of instructions of what to do
i the lab. They are recipes with macroscopic activities as
mgredients. The theory merely specifies what probabilities
(}[‘ llll'('(ll]l('h “'i“ I‘(' ()ll‘.‘\'('!'\'l'(l \\'}I(‘]I il Ri\'!‘]l Illf‘il_\”l'(‘”l!‘]ll
the

some deeper reality underlying the equations of quantum

follows a given preparation. For realist. there is
l]u*cn'l\' that ultimately accounts for why we see the relative
frequencies we do. For the realist, quantum theory needs
Il il]l('['])!'!“il‘ il)ll. I)H('.‘\ t}l(' WHVe 1‘|][|l" i(ll] (l(‘f\'('l'il!!‘ i ]‘(‘-'l]
entity? Are there extra hidden variables in addition to the

wave [unction needed to fully describe a quantun system?

A classic example of the power of applying operational
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Complete the following: In an operational approach... : points

_.one seeks to find deeper explanations for predictions of macroscopic experiments in terms of everyday
cancepts.

® - the theory is charachierized entirely in terms of the predictions for macroscopic experiments described using
everyday concepis.

the theory Is charachterized entirely In terms of the predictions for macroscopic experiments described using
simple entities and abstract concepts

...one seeks to find deeper explanations for predictions of macroscopic experiments in terms of simple entities and

abstract concepts

What does Riesz’ representation theorem tells us? points
@ That in Dirac notation iyp| = jy:t refers to a unique element of the dual space Ht,
An ideal preparation procedure can be represented by p = > (.

For bounded aperators, &elf-adjoint and Hefmitian are the same thing
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Option 1
A A
i P*; ‘)\'l-

Option 2

1P, P.

Option 3

{P,, 7.8

Option 4
~
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B Choose correct answers:

Consider a preparation (Ja)+|b)+|c))/v3, where |a), |b) & |c) are
orthogonal to each other, followed by a measurement in the {ja;
{al,|b)¢bl+lc)(c|} basis. Given the outcome corresponding to |b)
(b|+|c)(c|, what is the post-measurement state?

points

(larelbi+icy)//3

|byibl+|ere]

(Ibx+|c))/v3
@® (oreie)z

B ADD ANSWER FEEDBACK

.

# EDIT QUESTION

Which of these is a picture of a polarizing beamsplitter? : points
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Choose correct answers:

Consider a preparation (Ja)+|b)+|c))/V3, where |a), |b) & |c) are Tr
orthogonal to each other, followed by a measurement in the {|a) 9
(@l Iby¢bl+|c)(cl} basis. Given the outcome corresponding to |b) 1 o poia
(bl+|c)(c|, what is the post-measurement state? o
-
—

(lar+Ibs+je3)/V3

|bicbl#lciic]

(Iby+lcy)/v3

@ (Ibr+jes)/v2

B ADD ANSWER FEEDBACK

EDIT QUESTION

/

Which of these is a picture of a polarizing beamsplitter? 0 : points o

Pirsa: 19090045 Page 9/43



19090045 Page 10/43




& Safarl File Edit View Histery Bookmarks Window Help

P—— . © Sharing Desktop = [EECHELERLY!
(o] ® < » M docs.google.com y (4] th ml

= [@ Thu920AM Agata Q =

Inbox - abranczyk@perimeterinstitute.ca - Perimeter Institute Mail Quantum Theory HW1 Quiz 1 - Google Forms https:/farxiv.org/pdf/1003.6008.pdf +

¢ Quantum Theory HW1Quiz1 B ¥

QUESTIONS RESPONSES m Total points

Option 2

Option 3

Option 4
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