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Physics Education Research
https://www.tu-braunschweig.de/ifdn/physik/mitarbeiterinnen




Copenhagen - Niels Bohr

If guantum mechanics hasn't profoundly shocked you,
you haven't understood it yet.
Niels Bohr

Everything we call real is made of things that
cannot be regarded as real.
Niels Bohr




Quantum reasoning tools

Kiiblbeck & Miiller 2002
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Rule 1: Statistical behavior
Rule 2: Ability to interfier
Rule 3: Measurment outcome
Rule 4: Complementarity




Quantum reasoning tools

Kublbeck & Muller 2002
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. School teacher | niversity Prof. | Aresult of a single event can
\\1 ,// \\\ // not be predicted, it is random!

Only statistical predictions
Rule 1: Statistical behavior—— (for many repetition)

o . _ are possible in quantum
Rule 2: Ability to interfier physics.

Rule 3: Measurment outcome

Rule 4: Complementarity




Quantum reasoning tools

Kublbeck & Muller 2002

/S/ A\ o / Single quantum object can \

\Ch00| teacher/ \Umversny PfOf/ contribute to an interference
— — pattern, if there are more than
one classically possible ways
leading to the same experiment
result.
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Rule 1: Statistical behavior

Rule 3: Measurment outcome\ ‘realize” in a classical sense/

Rule 4: Complementarity




Quantum reasoning tools

Kublbeck & Muller 2002
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— £ state does not have a fixed value
of the measured quantity, you

T : always find a unique
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Rule 2: Ability to interfier /

y Repeating the same

Rule 3: Measurment outcome \measurme”:e";’ﬂ'ltg've the Same/
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Rule 4: Complementarity




Quantum reasoning tools

Kublbeck & Muller 2002
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Rule 1: Statistical behavior /

" Which way information and

Rule 2: Ability to interfier Interference pattern are
mutualy exclusive.

Rule 3: Measurment outcome

) Quantum object can not be
Rule 4: Complementarity < prepared in a defined position

with a defined momentum at the

time.
\; same /




Murmanks - Home!

Milq — quantum physics for schools
web page: milg.tu-bs.del/en
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Web page: https:/iqig.itp. uméx- (N0 v
| Iquanthllndex phﬁ)‘l—lauptselte



https://qig.itp.uni-hannover.de/
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