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Outline of “Alien”

The missing black hole exploration ship HORN has finally returned.
However, people on Earth were surprised and puzzled by observing that
right and left have been interchanged for everything in the returned ship.
The heart moved to one’s right chest for all of the crew members,

and the chirality of screws and coils became opposite.

Looking at the letters

"MAOH"
on the outside wall of HORN, some people thought a USSR ship had tried to invade.

A long meeting was set to discuss what happened actually.
When Michel, the sharpest of the young crew, deduced that the HORN must have passed through
a localized Klein bottle, everyone agreed and praised him.

After the long meeting, Michel met his fiancée Martha, who was waiting for him to return.
Michel and Martha decided to be married soon.

The next day, however, Michel was called by his Boss and the Boss told him to "go through
the Klein bottle again!

“What? What are you saying!" shouted Michel.

Then the Boss started to explain.

“You know that the DNA of all living creatures on Earth is a double helix wound in the same orientation.
Now, you are an alien whose DNA has the opposite chirality.
Therefore, you cannot marry or procreate unless you go through there again.”
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Possible discussions:

If parity can be inverted, it is inconsistent with non-preservation of parity.
According to the CPT preservation, it is OK if C xor T is also inverted.

But isn’t it dangerous to shake hands with someone who has become anti-matter?

It is also difficult to imagine someone acting in reverse chronological order.

| probably need to study more about the stability of wormholes.



Let's return to the main subject: questions to be answered in near future

(@ Directions of treating quantum errors
- Error mitigation (Extrapolate type)

To obtain a weak value
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Since it takes too much time as
you make the measurement too
weak, you stop and extrapolate.

Direct observation of Hardy's paradox by joint weak measurement with an entangled 287 2009

photon pair
K Yokota, T Yamamoto, M Koashi, N Imoto
New Journal of Physics 11 (3), 033011
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Let's return to the main subject: questions to be answered in near future

(@ Directions of treating quantum errors

- Error mitigation (Extrapolate type)
- QEC (Quantum Error Correction)
- FTC (Fault Tollerant quantum Computation)
- Measurement Induced Computation
(Cluster state preparation and measure qubits one-by-one)

Question: How high-fidelity is necessary for the cluster state?



Let's return to the main subject: questions to be answered in near future

(@ Directions of treating quantum errors

@ Do not to stick to exponential speed-up too much.

® Definitions of “computability”
@ If the Turing Machine halts, the problem is solvable.
@ If it takes a polynomial time, the problem is solvable.

T(We can wait) 10 61

@ If it takes steps smaller than
tPlanck



Let's return to the main subject: questions to be answered in near future

(@ Directions of treating quantum errors

@ Do not to stick to exponential speed-up too much.

® Definitions of “computability”

@’ Is the Planck time the lower bound of computational clock time?

®” Can we use a blackhole for quantum computation? How fast is it?

@ Classical numerical algorithm packages guarantee the precision.
We need similar discussion for quantum algorithm packages.
(Quantum algorithms can allocate exponentially large number of
addresses in digital way, but as for the amplitude, it is analog.)

® In speaking about “entropy”’, please specify which area you mean.
About “information”, specify information of A stored in B.
About “entanglement”, specify entanglement between “which
and which? (and which? for 3-body, 4-body entanglement---)”



Epilogue

My impression of this “Transformative Research Area”
Is that it is driven by flexible sprit of the leader and people,
and the operation of the whole program is going well.

Evidence: It does not restrict its area too much,
and broad areas are tied and collaborating.

Request: Even more inclusive and interacting discussions.
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Thank you for your attention!
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