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Collapse of wave nature is a necessity for measuremt to take place (Intuitive)
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Abstract

This is an example description of why and how tla@ewnature of quantum objects collapses on measuteifhe article takes double slit experiment as an
example where observing the electrons/photons saheen to abandon the wave nature and start bahbikénparticles. |.e. the interference pattern
disappearsihy the measurement causes a switch from waveentiyrarticle behavior? It is explained with onedfic example scenario. This example
can be extended to other scenarios with necesdargtaents.
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Collapse of a wave into an observed particle

Suppose the entity moving through double slit iekeetron (in wave form). Let us observe it by gigna laser on it. If we were to observe
the electron with the laser, then the laser hdretreflected off the electron. Right? But, in orttereflect the laser, the electron has to turn
into a particle. WhyBecause a wave can not reflect off a wavaA wave (laser) can only reflect off a particldneFefore, in order to reflect
the laser, the electron must turn into a partiatberwise, the observation is just not possiblegisi laser. Therefore, if there is a
measurement via laser, the electron must behagalparticle, not a wavéhisis collapse of the wave into a particle that was observed.

Collapse of a wave into a particle that was not olesved -

Suppose you shine the laser on one slit and tlogretepasses through the other slit. Even in tagecbefore measurement, the electron
wave was passing through both the slits. By shittiegaser on part of the electron wave, we foneedlectron wave to turn into a particle,
but due to wave density distribution, the partislenaterialized through the other slit and doesrefdéct the laser. So, in this case also, the
laser causes the electron to turn into a partidleowt being reflected off ifThisis collapse of the wave into a particle that was NOT
observed.

Same concept can be applied to measurement viatgtieeof detectors.

Why the Collapse of a wave becomes mandatory?

Why the laser is reflected off the electron in fiingt place? The actual reason for this can bddbethat the specific laser frequency that
detects the electron can not coexist with elecivane at the same point of space time. So, whenrttest, one has to collapse. Laser being
more fundamental wave, it is the electron waves(fasdamental wave) that gives way and collapsdei¥¢ollapsed, it becomes a particle
and may reflect the laser depending upon wheredticle is materialized. This is why when we wyabserve the electrons in either of the
slits, it causes interference pattern to disappesspective of whether the electron was seen brTius is an example description of wave
collapse in classical sense.

Laser (EM) has the fundamental property of a wave - fixed speed. Electron can travel at various speeds. Therefore laser is more fundamental
wave as compared to electron wave. Electron wave has some wave properties, but not all of them. Fixed speed is one such example property.

Quantum eraser — No need to go back in time

Past the slits, the part waves that passed threagh slit interfere with one another even thoughti¥o parts remain connected. The
connection now is not as smooth as it was befa@eslits and so, the non-smooth connection caugesitiole wave to behave as if there
were two different waves, and so, it behaves teife is interference.

When the laser is shined past the slits, the wawere collapses as described in previous sectiothshee electron turns to particle and

interference is gone again, so the pattern disapme@n if we shine the laser past the slits. Thezethere is no need to go back in time and
there is no erase of anything. It is just a cokapappening past the slits and the particle méitexgaas if it passed through one of the slits.



