Topics in this course

Applications of quantum mechanics to
e computation,
e communication, and

e cryptography.

Specifically,
e Quantum cryptography
e (Quantum teleportation
e Superdense coding
e (Quantum algorithm for prime factorization)
e (Quantum error-correcting code)
o ...

Your understanding of quantum mechanics IS NOT
required.
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Grade evaluation (0O 0O 0)

Exercises will be given after each lecture. Grade eval-

uation is given according to those exercises.
You can submit an optional report when score is be-
low 60 and you want the course credit.

Exercises are given after every lecture. Please bring
A4 papers.

You can ask questions in Japanese. If you don’t know
an English word (e.g. polarization), feel free to ask it.
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Exercise

Submit your answer to the box in front of the room
311 of the S3 bldg. before 17:00 Thursday. Please
write your name, student number, and your depart-
ment (D 00000000000 0O0ODOOO)

Suppose that eight photons are sent and

four of them are eavesdropped as below.
sent pho- |00 0O 0O 0O O 0O 0O 0O

tons

eavesdropping [] [] [] []
slit
recelver o o o o o o o O
slit

photons O 0

publicly
announced
in Step 6

1. Which photons are discarded at Step 57 (Japanese
translation 0 0 0 0000000 500000000)
2. Write a possible measurement outcome (pass or
apsorption) in Step 3 of not discarded photons in
Step 5. The correct answer is not unique. (Japanese
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trans.: OO0 S00000000O00O0OO00OO0OO

Jodoo3bdodooooonoouoooooon
OO0o0o0O0ooooooog)

3. Write the guesses by Bob at transmitted bits in
Step 3 according to your answer to Q2. (0 OO OO

O BobOOUOOooooooooooo 200000

O0DO0DbO0oDOOoog)

4. With the answer of Problem 2, can you detect the
eavesdropper? Answer with yes or no and write the
reason. (00000000000 OODOODOOOO

Joodooooooouoooouooooood

00)

5. Assume that the eavesdropper is undetected and
the protocol is not aborted. What are shared secret
common random bits? Sender’s bits and receiver’s
may be different because of eavesdropping. (O O [

Joddooooouoooooouoooooon
0000000000000 0OoOoDon)

6 (Optional). Write which part of today’s lecture is
difficult for you. How well did you understand quan-
tum mechanics and linear algebra? What topic do
you want to be included in this lecture? Write com-
ments on this lecture, if any. (0O 0000000

Jododdooooodoouoooooouood
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000000000000000000000000
0J00000000000000000000000
00)
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