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Matter-Wave
Interferences

® Electrons, Neutrons,
Atoms, Small Molecules
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Matter-Wave
Interferences

® Electrons, Neutrons,
Atoms, Small Molecules

® |s there a Limit?

Mass? Complexity?
Temperature?
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Fit: simple Fraunhofer wave model
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Fit: simple Fraunhofer wave model
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albot-Lau (near field) Interferometry
1th Macromolecule

(78]

L. Hackermiiller, S. Uttenthaler, K. Hornberger, E. Reiger, B. Brezger, A. Zeilinger and M. Arndt,
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albot-Lau (near field) Interferometry
1th Macromolecules

L. Hackermiiller, S. Uttenthaler, K. Hornberger, E. Reiger, B. Brezger, A. Zeilinger and M. Arndt,
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[e1senberg Uncertainty for Macromolecules

® Measurement by Diffraction at a Narrow Slit

® Prepares Coherent Wave Fronts

Ax | Ap
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Heisenberg Experiment

C. Source S MM 0.05...20 pm

"Heisenberg
slit” 7
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Experimental Results
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Where 1s the Limit ?
Collisional or Thermal Decoherence
Transition to Classical Dynamics

Collisions with
background gas

Emission and
scattering of photons
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?

ion counter collimation diffraction scanning detection
for temp. " mask after
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?

ion counter collimation diffraction scanning detection
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?

ion counter collimation diffraction scanning detection
for temp. mask after
measurement ionization

)411}/ .ij T’1 /jﬂ;
# r?
;,i"' f
. //// 4 ;1"? 7 ( ( /
, , E
////// *"i’ iif’ rii’
f=30cm VG, VG, JJ""lI.'-T-3 »

Pirsa: oso!&ﬁ?t] ["Ig Page 75/110
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?

ion counter collimation diffraction scanning detection
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?

ion counter collimation diffraction scanning detection
for temp. = mask after
measurement ionization
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ion counter collim ation diffraction scanning detection
for temp. mask after
measurement ionization
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ion counter collim ation diffraction scanning detection
for temp. mask after
measurement ionization
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ion counter collim ation diffraction scanning detection

for temp. mask after
measurement ionization
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ion counter collim ation diffraction scanning detection

for temp. mask after
measurement ionization
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Decoherence by Emission of Thermal Radiation

Where are the Boundaries of the Quantum World?

ion counter collimation diffraction scanning detection
for temp. = mask after
measurement = ionization
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Interference patterns for
Increasing heating laser power
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Interference patterns for

heating power
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Interference patterns for

Increasing heating laser power
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Interference patterns for
Increasing heating laser power
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Interference patterns for
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Interference patterns for

Increasing heating laser power
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Interference patterns for

heating power
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Interference patterns for

heating power
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Interference patterns for

heating power
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Interference patterns for
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Interference patterns for

heating power
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Interference patterns for

heating power
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Interference patterns for

Increasing heating laser power
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Interference patterns for
Increasing heating laser power
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Thermal Decoherence of C-,
Comparison between Experiment & Theory

mean temperature at first grating (K)
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Thermal Decoherence of C-,
Comparison between Experiment & Theory

mean temperature at first grating (K)
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Schrodinger’s
Cat

Jne can even set up quite ridiculous cases. A
it is penned up in a steel chamber, along
ith the following device (which must be
cured against direct interference by the

it): in a Geiger counter there is a tiny bit of
dioactive substance, so small, that perhaps
the course of the hour one of the atoms
xcays, but also, with equal probability,
srhaps none; if it happens, the counter tube
scharges and through a relay releases a
immer which shatters a small flask of
rdrocyanic acid. If one has left this entire
stem to itself for an hour, one would say

at the cat still lives if meanwhile no atom
is decayed. The psi-function of the entire
stem would express this by having in it the
ring ang.@sad cat (pardon the expression)
ixed or smeared out in equal parts.”

>

oder lebend

o/

tot
quantenmechanische Superpositio
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