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y(0) =0 (Cauchy)

y(t) =0

zﬂf)m-(§t>3ﬂz

‘f:xl:)t: trg it on the average Phgsicist

% solutions:




' Different expt (to try on the average Phgsicist}

G0 a0 =008
ity =0

2 solutions:
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écceleration force L (t) 5
ta=FI'/m

Potential 2|
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when Maths meets Physics

]

[ & we beg for an explanation

+ we implicitly demand that the solution (exists
4

e b SOl e i i b il

and) be unique
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o therefore let’'s HOPE that V' ~ —334/3

does not exist in Nature
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when Maths meets Physics
But let’s also be a bit careful
the solution “must” be unique... but

not for aroblems involving bounclarg conditions

not For 'ystereses
not for Phase transitions

not for summetry breaking phenomena
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* for equations that describe Phgsical time evolution
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for equations that describe Phgsical time evolution

we want/ expec‘c that the solution be unique

(That’s magbe whg we don’t easily accePt
quantum measurements, in which the system

“decides” where to go)

in fact we want/ expec’t even more (From a goocﬂ
Phgsica! evolution law like F=ma):
we want/ expec’c to be able to choose ANY

initial condition
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In fact we want/ expect cven morc (From a goocl
Phgsical law like F=ma).
we want/ expec‘c to be able to choose ANY

initial condition
Otherwise we wouldr’t call it a “law”

There is, in my humble oPinion, a subtle intaplag
between a Physical evolution law, expressecl via a
ditferential equatlon and its Cauchg initial conditions.

If some ICs are not Possxble/ llClt we look for (clemancl"’)

an ex lanatlon
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v Ok but what about Choi-Jamiolkowski?
o The answer is not simple

o Take an evolution law, but for an open

quantum 5gstem

Help examl:)le (K] S
(butaQ map, a la Kraus-Sudarshan,

would be the same)

p = L(p)
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p = L(p)

This is a (very) goocl Phgsical law:
therefore we want/ expect to be able to choose
ANY initial condition

But can we”?

NO, unless L is CPTP
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ButC BPis g (big) Prob!em
We need a “construction”
We need Choi-Jamiolkowski

Otherwise we might not be able to Freelg choose
any initial condition for ,0 == L(p)

In some sense, CP and CJ enable us to Freelg

choose any initial condition for what we deem to

be a (goocl) Phgsical law
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our system another system
is ok — Trot her system '

There might be, unknown to us, (Q) correlations

NoO Proolem:

CP and CJ enable us to give any initial conditions for 14,
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G sgstem another sgstem

well. .. in fact ANY other sgstem |

ANY? Careful: JC tell us that the other system

must satismcy some requirements/ characterization
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| p = L(p)
Sointheend...
We decide to constrain L
And constrain the environment (or whatever)

In order to be able to ?reelg choose any initial

condition
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| Reminder

4’. o therefore let's HOPE that V' ~ —334/ -

does not exist in Nature
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+ And let’s also hope that “wrong” | ’s 1n p == L(p)
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do not exist in Nature

when Maths meets Physics:
Always flabbergasting
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Thank you
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